AHHOTAIIUU PABOUYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 IucuumnHbl  00513aTEILHONH  YacTH

AHHOTanus padoyeii MporpaMMbl IUCIUTIIAHBI
«HUcrTopus (ucropusi Poccun, Bceodmast ucropus)» (b1.0.01)

1 Heab AucHUNIMHBI — OPMHUPOBAHUE Y CTYJEHTOB L[EJIOCTHOTO MPEACTABICHUS 00
ucropuieckoM npouuiom Poccun, ee MecTe BO BCEMUPHO-UCTOPUUECKOM IIPOLIECCE.

2 B pe3yjbTaTe M3yYeHHUs! TUCHHUIIMHBI 00y4AIOIIHIACS T0/IKEeH:

Obnadoams cneayOUMMI KOMIIETEHIIUSMU 1 UHAUKATOPAMH UX JIOCTHXKEHUS:

VK-5.1, VK-5.2, VK-5.3.

3Hams:

— OCHOBHBIC HaNPaBIIEHUS, MPOOIEMBI M METOJIBI HCTOPUYECKON HAYKH;

— OCHOBHBIE ATalbl U KJIIOUEBbIe COOBITUS UCTOpHH Poccuu u Mupa; 0cOOEHHOCTH Pa3BUTHL
POCCHIICKOT0 rOCYapCTBa, BBIIAIOIIUXCSA JIeATEIeH OTeUeCTBEHHON U BCEOOIIEeH NCTOPHUH.

Ymemy:

— COOTHOCHTH OOIIIE UCTOPHUSCKHE MTPOLIECCHI U OTACTbHBIC (DAKTHI; BBISBIATH CYIIICCTBCHHBIC
YepThl HMCTOPHUYECKHUX IPOILIECCOB, SIBICHUN U COOBITHI; aHaIM3UPOBATh COIUAIBHO-3HAYMMBbIE
poOIIEMBI;

— (opMmynupoBaTh U apryMEHTUPOBAHO OTCTAWBAaTh COOCTBEHHYIO MO3UIUIO IO Pa3IUYHBIM
npobieMaM UCTOPHUH.

Braoems:

— TIpeICTaBICHUSIMU 00 UCTOPUU KaK HayKe, €€ MECTe B CUCTEME TYMaHUTAPHOTO 3HAHMS;

— IPEJCTaBICHUAMU 00 OCHOBHBIX 3Talax B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUU;

— KaTeropHaJIbHO-TIOHSATUHHBIM aIlapaToM U3y4aeMOu JUCIUTUINHBL,

— HaBBIKAMH aHAIN3a UCTOPUYECKUX UCTOUYHUKOB.

3 Kpartkoe cogep:kanue AU CHHIITTUHBI

Pa3nea 1. UcTropus B cucreMe CONMAJBHO-TYMAHUTAPHBIX HayK. OCHOBBI METOJ0JI0THH
ucropnyeckoil Hayku. Oco0eHHOCTH CTAaHOBJIEHUS rocy1apcTBeHHOCTH B Poccuu no cpaBHeHHI0
€ eBPONEIICKMMH PaHHECPEeIHEBEeKOBbIMHU IOCYAapCTBAMU.

Mecro ucropuu B cucreMe Hayk. [Ipeamer ncropudeckoil Hayku. Posib Teopun B IO3HAHHUH
npomoro. CymHOCTb, (GOpMbI, (YHKIMM HCTOPUYECKOro 3HaHUA. [loHATHE HMCTOPUYECKOTO
HCTOYHUKA, KJIacCU(pUKALUA HCTOPUYECKUX UCTOYHMKOB. Mctopus Poccum — HeoThemiiemas 4yacTh
BCEMHPHOW UCTOPUH; 00I1Iee U 0COOEHHOE B UICTOPUUYECKOM Pa3BUTHH.

AmnTponorenes. Heonurnueckas pesomtonus. CounanbHblil cTpoil. PaznoxeHune nepBoObITHON

oOmunel. [usunuzammu JIpesnero Boctoka. ['ocynaperBa antuunoctu. Haponsl 1 qpeBHeiimume
rocyaapcTBa Ha Tepputopuu Poccun. OtHorenes cnassH. Benukoe [lepecenenue napoaos B 111-1V BB.

Tpaguumonnsle  GopMbl  COIMAIBHONW  OpPraHU3allMM  €BPONEWCKUX  HApOJOB B
JIOTOCYTapCTBEHHBIN NIEPHOJI. BO3ZHNKHOBEHNE paHHECPEIHEBEKOBOM rOCYITapCTBEHHOCTH B EBporIe.

OTHOKYJIBTYpHbIE U  COLMAIBHO-TIOJINTUYECKHE TPOLIECCHI  CTAHOBJIIEHHUS  POCCUHCKOMN
rocygapctBeHHOcTH. Hauano poccuiickoir rocynapcrBeHHOCTH. Kwnesckas Pycb. [lpunsatue
xpuctuanctBa. Pycckue 3emnu B XII — X1l BB. Monrono-ratapckoe Hamectsue Ha Pych. DkcnaHcus
B 3amaJHble W CEBEpO-3allaJHble PYCCKHME 3eMIIM. Belnkoe KHSKECTBO JIMTOBCKOE M Pycckoe
rocyAapcTBoO.

MecTo CpenHEBEKOBbsI BO BCEMHPHO-MCTOpHYECKOM mpouecce. CKIagplBaHUE OCHOB
HaIlMOHAJBHBIX TocyaapcTB B 3amaaHoil EBpome. OOpasoBanue Poccuiickoro rocynapcrsa, €ro
HCTOPUYECKOE 3HAUYCHHE.

Poccus B XVI B. - XVII BB. ¥V wucrokoB HoBoro BpemeHu. OCOOEHHOCTH COCIOBHO-
npencraButenbHO MoHapxuu B EBpore u Poccun. Hauano XVII Beka — smoxa BceoOuero



eBpoInenckoro kpuzuca. CHHXpOHHOCTh KPU3UCHBIX CUTYyallui B pa3HbIX CTpaHaxX. «CMyTHOE BpeMsi»
B Poccun.

I'enesuc kanurtanmsma. Ero ¢opMbl u cocymiecTBOBaHHME € 3JeMEHTaMH  (heonanus3ma.
OcoOenHoct  pa3nuuHbiX pervuoHoB EBpombl.  ®dopmupoBanue MupoBoro psiHka. llogbem
MaHy(}aKTypHOTO IPOU3BOJACTBA. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'ene3uc camonepxkaBus B Poccun. «Btopoe wuzganue» kpenoctHuyectBa — CobopHoe
ynoxenne 1649 r. u ropunmyeckoe oQopMmIIeHHE KpernocTHOro mpasa. CeKyinspu3anus pPyCCKOM
KYJIbTYpBI.

Pazgen 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickasi umnepusi B XVIII- nayasne
XX B.

Poccuiickoe rocymapcteo B XVIII Beke — Beke MojaepHU3anuu U mpocBenieHus. Pedopmbl
Iletpa I xak mepBasi MOMBITKAa MOJEPHU3ALNHU CTPaHbl, €€ ocobenHocTH. PopmupoBanue Poccuiickoit
nMriepurd. OCHOBHBIE HANpPABJICHHS «EBPOIEU3ALMU» CTPaHbl. DBOJIIOLUS COLUAIBHOU CTPYKTYPBI
obmecTBa. JlanpHeiinee pacumperne rpanui Poccuiickoii uMmepu.

Wnelieple UM COUUAIBHO-TIONUTHYECKHE UCTOKM  [IpocBemenuss. OCHOBHBIE — UY€pTHI
IIPOCBETUTENBCKOW HJEOJIOTUU: YEJIOBEK M TIOCYIapCTBO, «ECTECTBEHHOE IIpaBo», 3Tuka. Mnes
mporpecca Kak rocrojICTBYIOIIee TeUeHHe B 00IIeCTBEHHON MbIciu. Poccust B 3moXy mpOCBEIIEHHOTO
abcomoruzma. Poccus m EBpoma B XVIII Beke. M3MeHeHHs B MEXIyHapOJHOM IOJIOKEHHH
Poccuiickoit ummnepuu.

Poccus B XIX cronerun. Ilpomsbinuiennsiii nepeBopor B EBpone m Poccuun: obmee u
ocobenHoe. Baxwueilmue ycnoBus mepexoia Poccun kK HMHIyCTpHalbHOMY OOIIECTBY — pEIlIEHUE
KPECThSIHCKOT'O BONpOCAa U OrpaHUuYEHUE camojepkaBus. JlJIMTEIbHOCTb, HENOCIEN0BATEIbHOCTD,
IUKIMYHOCTh Ipoliecca OypxkyasHoro pedopmupoBanusi. EBpomnelickas peomtorus 1848—1849 rr.
Wroru, 3HaueHne, ICTOPUUECKUE MTOCIEACTBHSL.

Pounb cyOwbekTuBHOTO (hakTopa B mpeonosniennu orcraBanus. Pedopmbr XIX Beka, MX 3HaUCHUE.
OobmectBenHble 1BukeHus B XX Beke.

Poccust 1 Mup Ha pyOexke BEKOB: HEPaBHOMEPHOCTh U MPOTHBOPEUUBOCTH pa3BuTHs. OOimue
UTOTH POCCUMCKON MOZepHHU3alMU K Hayairy XX Beka.

CootHomenue mnonutuyeckux cuil B Poccum B Hauane XX Beka. Hapacrtanuwe xpusuca
camozepkaBus. IlepBas  poccuiickas  peBomtouuss. OOpa3oBaHHE  IMOJUTHYECKUX  HApTHUIL.
l'ocynapcrBenHas nayma Hadana XX BEKa Kak IEpPBBIM OIBIT POCCHKMCKOrO MapilaMEHTapu3Ma.
CronbinuHckas arpapHas pedopma. IlepBas mupoBas BoifHa u y4dactue B Hell Poccun. deBpanbckas
peBostonius 1917r. ¥ KOpeHHBIE U3MEHEHUS B MOJUTHYECKOMN KU3HU CTPAHBI.

Pasznen 3. BcemupHo-ucropuvecknii npouecc 1 XX Bek. OT coOBeTCKOro rocyaapcraa K
copemeHHoii Poccuu.

DopMHUPOBAHUE U CYIIHOCTh COBETCKOTO cTpost (1917-1991rr.). Mapkcusm kak uaeosoruyeckas
OCHOBa pEBOJIIOIIMOHHBIX TpeoOpazoBaHuil U poccuiickue peanuu. IlogroroBka u moOena
OxTs6ppcKOro BoOpyxeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cve3q CoBeToB M ero
pelieHnsa. OKOHOMHMYECKas U CcoLuaibHas TMOJMTHKA OOJIBIIEBUKOB. ['paknaHckas BoOiMHa U
uHocTpanHas wuHTepBeHuus. Cynapba u 3Hauenune HOIla. VYT1BepkaeHue OAHONMAPTHIHOM
nonutrdeckoi cuctembl. O6pazoBanne CCCP. Tlomutnueckass 6opprba B mapTuM W TOCYAApCTBE.
CCCP B roasl nepBbIx naTuieTok (konen 20-x rr. — 30-e rr.). @opMupoBaHUE peXUMa JINYHOH BIACTH
CranyHa ¥ KOMaHJIHO-aJMHUHHCTPATUBHOM CHUCTEMBI YIPaBIEHHUS TOCYIapCTBOM. ToTamuTapusM B
EBponie u CCCP: obmiee u ocobennoe. Buemmnsas nomutuka CCCP B 20-30-e¢ rr. [lesrenbHOCTD
Komunrepna. CCCP Bo BTOpor mupoBoi m Benukoit OteuecTBeHHOW BOWHE. Pemarommnii BKiaja
Coserckoro Coro3a B pa3rpom ¢armmzma.

M3meHeHne COOTHOIIECHMS CWJI B MUpPE IIOCIE€ BTOPOM MUPOBOW BOMHBI. Hauano «xomomHoun
BouHB. «JlokTpuHa Tpymdsna» u «llmam Mapmamray. ®opmupoBaHue OWUMOISIPHOTO MHUpA.
B3aumooTHOIIEHUST €O CTpaHaMH «HapogHOW aemokpatum». Cosganue CoBeTa SKOHOMMUYECKOMN
B3aumonomomnid. Koundmukr ¢ IOrocnaBmeit. Opranuzamnus CeBepoaTIaHTHYECKOTO JTOTOBOpa
(HATO). Coznanue Opranuzanuu Bapmasckoro norosopa. Boiina B Kopee. Tpyanoctu



nocineBoeHHoro paszputuss CCCP. VYikecToueHHE MOJUTHYECKOTO pEKUMa U HUIACOJOTHYECKOTO
KOHTpoJIs. [TonbITKH 0OHOBICHUS «ToCcyaapcTBeHHOTO commanm3May. XX cbe3n KIICC u ocyxaeHue
KynbTa muaHocTH CranuHa. «OTTenenb» B JyXOBHOM cdepe.

DOkoHomHueckne pedopmbl cepeauHbl  60-X TroI0OB, NPUYMHBI HMX HE3aBEPILIEHHOCTH.
«["ocymapctBo OmarogenctBus». IV u V Pecniy6nuka Bo @pannun. O6pa3oanue u Pazsutue OPI.
«9KoHOMHUYECKOe uyno» Snonuu. Pacmaxg  konoHwanbHOM — cuctembl.  HeokoHcepBaTusm
BenukoOpuranuu. Pelironomuka B CIIA.

HapacTtanue Kpu3uCHBIX SIBJICHUW B coBeTCKOM oOmiecTBe B 70-¢ — cepenaune 80-x romos. Hopas
Koncrutynus CCCP. Konuenmus «passuroro couuanusmay. Baemnss nonutuka CCCP B koHue 60-x
Havayie 80-X IT.: OT pa3psiKu K 000CTPEHUIO MEKIYHAPOTHOW 0OCTAaHOBKHU.

«Ilepectpoiika»: CyIIHOCTb, €M, 3aJa4d, OCHOBHBIE 3Tambl, pe3yiabrarhl. Pacnmag CCCP.
O6pazoanue CHI'.

CraHoBieHHE HOBOW poccuiickoii rocynapcrBeHHocTH (¢ 1991- mo Hacrosmee Bpems).
JIubGepasibHass KOHIIEMIIHA POCCHICKUX pedopM: Mepexoa K PhIHKY, (pOpMUpOBaHUE TPAKIAHCKOTO
obmiecTBa U npaBoBoro rocynapcrea. «lllokoBas Tepamus» 3KOHOMUYECKUX pedopm B Hadane 90-x
ronoB. Koncrurynusa Poccuiickoit  ®@enepanun  1993r.  MexHauMOHaIbHbIE  OTHOILEHMS.
[TonuTtnueckue maptuu u oOIECTBEHHbBIE IBIKeHUT Poccun Ha coBpemeHHOM stare. Poccust Ha myTu
MozaepHu3anuu. Poccusi B cuctemMe MHPOBOM JKOHOMUKM M MEXKIYyHApOIHBIX cBsizel. HoBble
FEONOJIMTUYECKOE PEAJIMU B MUPE U UX BIMSHHUE HA BHELIHIOK NOJUTHKY Poccuiickoit @enepanuu.

4 O0beM y4eOHOM JUCHUNIMHBI.

O0beM TUCHUILTUHBI
Bup y4eOHoii padoThI Axan. | Actp.
3E
4. 4.
OO0mast Tpy10eMKOCTb AUCHHMILINHBI 4 144 108
KonrTakTHas padoTa — ayiuTOpHbIE 3aHATHS: 1,8 64 48
B TOM umcJje B popMe NPaAaKTHYECKOI MOATOTOBKH
(npu nanuuuu) ) ) )
Jlexuun 0,9 32 24
B TOM YHCIIe B (popMe MPaKTHUECKOMN MMOATOTOBKH (npu Haauyuu) - - -
[IpakTunueckue 3anarus (113) 0,9 32 24
B TOM YHCIIe B (popMe MPaKTHUECKOMN MMOATOTOBKH (npu Haauyuu) - - -
CamocrosiTesbHast padora 1,2 44 33
KonTakTHas camocTosiTensHas padora
(AmmK u3z VII ons 3au / 3au ¢ oy.) 12
CamocTosTeIbHOE H3YUEHHUE pa3esioB AUCIUIUTHHBI (uiu opyeue ’ 44 33
BUOBL CAMOCMOSMENbHOU PAOOMbL)
Bua konTposs:
JK3aMeH 1 36 27
KonrtaktHas paboTa — mMpoMeKyTouHas aTTeCTaus 1 0,4 0,3
[ToaroTroBKa K 3K3aMeHY. 35,6 26,7
Bupa urorosoro KoHTpoJs: JK3aMeH
AHHOTanuA padoyeil NpOrpaMmbl JUCUMIIIIMHBI
«HHocTpannbii 1361K» (b1.0.02)
1. Heap AUCHMILUIMHBI — TpUOOpeTeHHe OO0ydJarImUMUCA OO0IIeld, KOMMYHUKATUBHON H

HpOCbeCCI/IOHaJ'IBHOI\/'I KOMHeTeHHHﬁ, YPOBC€HE KOTOPBIX Ha OTACJIBHBIX 3Talax SI3EIKOBOM IIOATrOTOBKHN
MO3BOJISIET  MCIIOJIb30BaTh ~ MHOCTPAHHBIM  S3bIK  MPAKTUYECKHM Kak B  MPO(ecCHOHATBHOM
(MIpON3BOACTBEHHON M HayYHOW) €SI TeIbHOCTH, TaK U JJIs 1ieJiel caMo00pa30BaHusl.



2. B pe3yabTaTe H3y4YeHHsl JUCHHUIIMHBI 00yYAIOIIHIICH T0I2KEH:

Obaaoams cneayoIUMI KOMIETEHIUSAMU U MHAUKATOPAMHU UX TOCTUKEHUS .

VK-4.1; VK-4.2; YK-4.3; OIIK-6.3; YK-5.3; OIIK-6.4; YK-4.4

3uamo:

- OCHOBHBIE  CHOCOOBI ~ COYETAEMOCTH  JIEKCMYECKMX  €AMHUI M  OCHOBHBIE
CJIOBOOOpa30BaTeIbHbIE MOJICIIH;

- PYCCKHE 3KBHMBAJICHTbl OCHOBHBIX CJIOB U BBIPAXEHHUH PEeUM B IPOILEcCe MEKIUYHOCTHOIO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS;

- OCHOBHBIE ITPHUEMBI U METO/bI pepeprpOBaHUs U AHHOTUPOBAHUS JTUTEPATYPHI;

- TMAaCCUBHYI0O M aKTHUBHYIO JIGKCHKY, B TOM 4YHCJIe OOIICHAYYHYI0 M CICHHAIbHYIO
TE€PMUHOJIOTHI0, HEOOXOAUMYIO Uil PA0OThI Ha/l TUIIOBBIMU TEKCTAMH;

- IpUEMBI PabOTHI C OPUTHHAIBHOM JTUTEPATypOil HA HHOCTPAHHOM SI3BIKE.

Ymemu:

- paboTaTh ¢ OpUTMHAIBHON JIUTEPATYpPOll HA HHOCTPAHHOM S3BIKE;

- paboTaTh CO CIOBApEM;

- BECTH MEPENHCKY Ha N3y4aeMOM SI3BIKE C IENBI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aHMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEIbHOCTh IPUMEHHUTEIBHO K chepe ObITOBON U podecCHnoHaIbHOM
KOMMYHUKAITIH.

Braoemy:

- UHOCTPAaHHBIM S3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYpHOro OOILICHuS,
HaBBIKAMH H yMEHHUSIMH PEUEBOM JIEATEIBHOCTH TIPUMEHHUTENBHO K cdepe OBITOBOH W
npogeccuoHaIbHON KOMMYHUKALIMU, OCHOBaMH IyOJIMYHON peuH;

- OCHOBaMH pedepupoBaHUS M AHHOTHPOBAHHS JIMTEPATyphl HA H3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. Kpatkoe coep:kaHue JMCHUTIMHBI

Paznen 1. 'pammarnyeckue u IeKCUYECKUE TPYAHOCTH U3y4aeMOTo SI3bIKA.

1.1 CopsokeHne ¥ H3MEHEHHME TIJIaroyla-CBSI3KM B (JOPMax  HACTOSALIETO BPEMEHH.
Bunospemennbie gopmsbl riiaronaoB. O6pa3oBaHue (GopM NMpOCThIX, TPOAOIKEHHBIX, NEPPEKTHBIX U
nep(eKTHO-IPOJAOKEHHBIX BpeMEeH TIiarosia. BompocurenbHble NpPeAOKEHHs B pa3IMYHBIX
BpemeHax. OOpa3zoBaHue OTPULIATEIBHBIX (JOPM TJIarosia B pa3IMyHbIX BPEMEHaX.

1.3 OO6pazoBaHue MNPOCTBIX, MPOJOKEHHBIX, MEP(PEKTHBIX BPEMEH IJIAroJbHbIX (opM u
ynotpebaenue Gopm crpagaTenbHoro 3anora.l.4. BunoBpemenusie gopmsbl raaronoB. Odpa3zoBaHue
MPOCTHIX, MPOAODKEHHBIX, MEP(EKTHbIX U Mep(eKTHO-NPOJOIKEHHBIX BpeMeH. BompocurenbHble
MIPE/UIOKEHUST B pa3iMuHbIX BpemeHax. OOpa3oBaHHe OTpUIATENBHBIX (OpM Tiarosia B pa3iHuHBIX
BpEeMEHaXx.

1.4 Ilpuuactus. Ilpuyactus HacTodero W mnpouexamero BpeMmeHd. llepdexTHbie ¢Gopmbl
npuyacTus. MecTo Npu4acTHii B mpeuioskeHuH. AOCOMIOTHBIN MPUYACTHBIN 000POT.

1.5 Uudunutus. @opmsl unpunauTUBA. [IponomkenHslil u nepexTHbI THOUHUTHB. DYyHKIIUU
uHOUHUTHBA B npeanoxkeHnu. OOpa3oBaHue U ynoTpediieHne MHPUHUTUBHBIX OOOPOTOB THIA
«CJI0’KHOE MOJUIEXKAILEE» U «CIOKHOE IOTIOTHEHUE.

1.6 Mopaneuble rnaronsl. CTpykTypa mnpeioxkeHus. [IpuHIMIBL — clioBOOOpa3oBaHUs.
Coxkpamienus (ab0peBuatypsl). OO6o3HaueHue nathl [IlpaBuia 4YTEHHS XMMHYECKHUX DIJIEMEHTOB,
o0o03HaueHU U (HOPMyYJT HEOPraHMYECKUX COEIMHEHUN M ypaBHEHUH XMMHUYeCcKHX peakiuii. [IpaBuna
YTEHUS eIUHHI 13MepeHus. [IpaBuia yreHuss HAMMEHOBAaHMI OCHOBHBIX OPTaHWYECKUX COETMHEHHIA.

Paznen 2. Pa3BuTHe HAaBBIKOB UTEHUS TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB 110 TeMaM:

2.1.1. Beenenue B CrielIMaIbHOCTh

2.1.2. 1.1. MeHnnencen

2.1.3. PXTY um. I.1. Menneneena

2.1.4. Hayka u HayYHBIE METOJIbI, HAYYHBIC CTAaThU

2.1.5. CoBpeMeHHbIe HH)XEHEPHBIE TEXHOJIOTHU



2.1.6. XuMuueckoe mpeanpusTie

2.1.7. Xumndeckas maboparopus. TexHuka 6e30macHOCTH B 1aboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumust Oymymiero.

2.1.9. buorexnonorus ®apmaneBTHYECKUE TPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoOGaemMbl SKOJIOTHH.

2.2 Tlonstre o Buaax ureHus. [IpocMoTpoBoe uTeHHE Ha MpUMEpax TeKCToB o xumuu, /.M.
Mengeneese, PXTY um, JI.1. Menaencena.

AKTHBU3AIUS JIEKCUKHU TPOYUTAHHBIX TEKCTOB.

2.3 W3yuyaromiee 4TE€HHWE HAYYHbIX M HAy4YHO-TIONYJSPHBIX TEKCTOB IO BbIOpaHHOH
CIELMAIBHOCT Ha MpHUMepe TeKCToB: «Hayka M HaydHbIE METOABD», «XUMHUUECKOE MPEATIPUITHEY,
«CoBpeMeHHbIE MHKEHEPHBIE TEXHOJIOTHN», «XUMHUUYecKas Jlaboparopus. TexHuka 0e30macHOCTU B
nabopatopun. M3mepenuss B xumuueckoil mnabopatopumy», «Xumusi Oyaymero. CoBpeMeHHBIE
TEH/JECHUUHN pa3BUTUS Hayku», «buorexnomorus. @apmareBTUYECKHE IPOU3BOACTBAY, «3eJeHas
xumus. [Ipo0iaeMbl SKOIOTHIY.

Jlekcuueckue OCOOEHHOCTH TEKCTOB HAyYHO-TEXHMUYECKOW HampaBiICHHOCTH. TepMHUHOIOTUS
Hay4YHO-TEXHUUYECKOH JINTEPATYPhl HA U3Y4aEMOM SI3bIKE.

Paznen 3. [IpakTuka ycTtHOI peun

3.1 [IpakTHKa yCTHOM PEeYH MO TEMaM:

3.1.1. «I'oBopum o cebe, 0 cBoeii OyayiIeil mpodeccun,

3.1.2. «Mo¥i yHEBEpCHUTETY,

3.1.3. «YHUBEpCUTETCKUI KaMIIyc»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.x1.

3.2 MoHonorndeckass pedb Mo TemMe «o cebe m o Oymymed mnpodeccum». Jlekcuueckue
0COOEHHOCTH MOHOJIOIMYECKOH peyH.

3.3 PedeBoii 3THKET MOBCETHEBHOTO OOIIEHHS (3HAKOMCTBO, IPEACTABICHNE, YCTAHOBICHHE U
noJiiep>KaHue KOHTAaKTa, 3alpoc M cooOlieHne H(popMaly, No0yXIeHHe K JIeHCTBHIO, BhIpAXKEHUE
MIPOCHOBI, coryIacus).

Oco0eHHOCTH AMATOrMYECKON pedr Mo MPOiIeHHBIM TEMaM.

Paznen 4. OcobeHHOCTH SI3bIKa CHIEMATIBHOCTH

['pammMaTiyeckue TPYJHOCTH SI3bIKA CIIELUAIbHOCTH:

4.1. I'paMMaTH4eCcKre U JEKCHUECKHE TPYIHOCTH SI3bIKA CTICIIUATBHOCTH:

PaznuuHble BapuaHThl IEpeBOjAa NMPUYACTHH Ha pycckuil s3bIK. IlpuyacTHble 000pOTHI U
MIPUEMBI UX TIEPEBOJIa HA PYCCKHI S3BIK.

4.2. CocnararenbHoe HakjoHeHHe. PopMBbI cocaaraTeIbHOTO HaKJIOHEHHSI B M3y4aeMOM S3BIKE.
MopnanbHble I1arojbl U UX UCHOJB30BaHUE B MPENJIOKEHUSAX B COCIAraTeIbHOM HAKIOHEHHH. THIIBI
YCIIOBHBIX TpenioxkeHuid. BapuaHTel mepeBoja MpeUIOKEHUI B cOcCilaraTelbHOM HAKJIOHEHHH U
YCIIOBHBIX IpeioxkeHuil. [lopsiok cioB B npeioxkeHnu. IMpaTnyeckue KOHCTPYKIIUH.

4.3. N3yueHue npaBui NMepeBojia pa3auyuHbIX GopM MHPUHUTHBA U MHQUHUTHUBHBIX 00OPOTOB
Ha PYCCKHUH S3BIK.

4.4 Nzydaroniee YTeHUE TEKCTOB 110 TEMATHKE:

1) «JlaGoparopusi»

2) «/3MepeHus B XUMHUYECKOH J1ab0paTopum.

Crunuctuueckue  OCOOEGHHOCTH — CHELHUANbHOM  HAYYHO-TEXHMYECKOHW  JIUTEpaTyphl.
Opranu3zanus paOoTsl CO cHelHalbHbIMU cloBapsMu. [loHaTue o pedepupoBaHM U AaHHOTUPOBAHUU
TEKCTOB MO crenuanbHocTu. [Touck HOBOM mHpOpManuu npu paboTe ¢ TEKCTaMH U3 MEPUOANYECKHX
u3/laHui U MoHOTpaduil, MHCTPYKLUH, IPOCIIEKTOB U CIPABOYHOMN JIUTEPATYpPhI 110 paccCMaTpuBaeMoil
TEeMaTUKe.

4. O0beM y4eOHOi AUCIUTITIHHBI

Bun yae6Ho# paboThl Bcero Cemectp Cemectp




1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
3E Alflaz[. 3E AIfIaI[. 3F AIfIaI[. 3F Alfla/:[. 3E Alflaz[.
DiEme s MO 10,0 | 360,0 | 3,0 | 1080 20 | 720 | 20 | 72,0 | 3,0 | 108,0
JIACIIUTLTUHBI
Konraxrnast pabora— | g | 5090 | 18 | 640 | 1,3 | 480 | 1,3 | 480 | 1.3 | 480
ayIUTOPHbIE 3AHATHS:
gll’;fmqecme SHPTIEL | 58 | 2080 | 18 | 640 | 1,3 | 480 | 1,3 | 480 | 1,3 | 480
Cawocrosrennnas 32 | 116,0| 12 | 440 | 07 | 240 | 07 | 240 | 0,7 | 240
padora
KonTakTHas
CaMOCTOSTEIbHAS 0,6 0,2 0,2 0,2
pabora 3,2 1.2 0,7 0,7 0,7
CaMoCTOSITETbHOE
M3yYEHHE Pa3JIeIoB 1154 43,8 23,8 23,8 24,0
NUCHUILIINHEI
Buabl koHTpOJIA:
Buo konmponsa uz YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabGora —
IPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 10 ) } . 1,0
[ToaroroBka K SK3aMeHY 35,6 - - - 35,6
Bux urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp Cemectp
Bcero
Bu yueGHO#M paGoTs! 1 cemectp 2 ceMecTp 3 cemecTp 4 cemectp
3E Actp. 3E Actp. 3F Actp. 3E Actp. 3E Acrp.
q. q. q. q. q.
N AR 10 | 270 | 3 | 810| 2 | 54 | 2 | 54 | 3 | 81
JTUACIUTIINHE]
Kowrawrnas pabora— | g o | 456751178 48 133 36 |133| 36 |133| 36
ayJIMTOPHbIE 3AHATHS:
}g”;;‘mec”e BAHATHA 59 | 156 | 1,78| 48 [133| 36 |133| 36 |1,33| 36
CamoctosTennnas 32 | 870 [122| 33,0 |067| 180 | 0,67| 180 | 0,67| 18,0
pabdora
KouraktHas
CaMOCTOSTEIbHAS 0,45 0,15 0,15 0,15
padora 3.2 1,22 0,66 0,66 0,67
CaMocTOoITEIbHOE
W3YYEHHUE pa3JIeioB 86,55 32,85 17,85 17,85 18,0
JUCLUTUTUHBI
Buabl KoHTpOJIA:
Buo konmpona uz Y11 + + +




IK3aMeH 1,0 27,0 - - - - - - 1,0 27,0

Konraktnas pabora —

MIPOMEKYTOUHAS 0,3 - - - 0,3
arrecranus 10 ) ) ) 10
[loaroroBka K sK3aMeHy 26,7 - - - 26,7

Bujg urorosoro
KOHTPOJIA:

3auer 3auer 3auer IK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl M CUMILTHHBI
«®@unocopus» (b1.0.03)
1. Heab AUCHMILIMHBI — CHOPMHUPOBATH Y CTYJICHTOB KOMILJIEKCHOE MPECTABICHUE O POJIH U
MecTe (punocopuu B CUCTEME TYMAaHUTAPHBIX, COIMATBHBIX U €CTECTBEHHBIX HAYK, MO3HAKOMUTH UX C
ocHOBaMH (prII0COPCKOro 3HAHMSI, HEOOXOAUMBIMU I PEUICHUS TCOPETUUYECKUX U TMPAKTUYCCKUX
3a/ad.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI 00yYAIOUINIACS J0JIKEH:

Obnadoams cneAyoIUMU KOMIETSHIIUAMU U MHAUKATOPAMHU UX TOCTHXKEHUS .

YK-5.1, YK-5.2, YK-5.3.

3namo:

-OCHOBHOE COJIepKaHNE TIaBHBIX (MIIOCO(CKUX IIKOJ M HAPABJICHUH, MIPEICTABUTENECH ITHUX
IIKOJI, CBSI3b M pa3inuuue uX (GUIoCOPCKUX HUACH, CBSA3b HCTOPUKO-PHIOCOPCKUX KOHUEMHIHMA C
COBPEMEHHBIMHU IIPOOJIeMaMu HHIUBUIYaJIbHON 1 0OIIECTBEHHON )KU3HU;

Ymemn:

-IIOHAMAaTh ¥ aHAIM3HPOBATH MHPOBO33PEHYECKHE, CONMAIBbHBIE W WHAWBUAYaIbHBIC
pOoOJIEeMbI COBPEMEHHOM KU3HHU;

-TPaMOTHO BECTU JUCKYCCHIO, apI'YMEHTHPOBAHHO OTCTAaMBATh CBOIO MO3UIUIO MO 3HAYMMBIM
¢dbunocodckum nmpodieMaM COBPEMEHHOM KU3HH, ONUPasCh Ha HapaOOTaHHBIN B HCTOpUU (rutocopuun
MaTepHal;

-IPUMEHSATH NOJTy4yeHHbIE (PrIocodckre 3HaHUS K PELICHNIO TPOpeCCHOHATBHBIX 33/1a4;

Braoemy:

-[IPeJICTaBIECHUSMH O PUIOCOPHH KaK HayKe M CUCTEME [IEHHOCTEH, ee MECTe B CUCTEME
TYMaHHUTapHOTO 3HAHUS;

-OCHOBaMH (pUII0CO(PCKOr0 MBIIIIEHHS; KAaTErOPHaIbHBIM aIllapaToOM M3y4aeMON AMCLUIUINHBI,
¢uI0cOPCKUMU METOJIaMHU aHallM3a Pa3IUYHbIX MPoOJIeM, HaBbIKaMU (DUIO0CO(CKON KyIbTYpbl AJs
BBIPAOOTKH CHCTEMHOTIO, IIEIOCTHOTO B3TJIs/la Ha JAEUCTBUTEIBHOCTh M MECTO XUMHHM U XUMHUYECKON
TEXHOJIOTUH B LIEJIOCTHON KapTHHE MHPA.

3. Kpatkoe coaep:xaHue 1MCHUTIMHBI

Brenenue. ®unocodus, ee IpOUCX0XKICHUE U POJIb B OOIIECTBE.

Paznen 1. OcHoBHble (unocopckue HIKOIIBI.

AnTHuHas ¢wmiocopus (ocokpartuku, copuctsl, Cokpat, Jlemokput, [lnaron, Apucrorens,
AIUTMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE MPOOIEMBbI CpeIHEBEKOBON (huocodpuu U AMOXU
Boszpoxnenus. dunocopuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonmorus IIpocsernienus.
Hemenxkas kmaccuueckast guiocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢unocopun. OCHOBHBIE HANPaBJIEHUsI COBPEMEHHOHU (uitocopuu.

Paznen 2. ®unocodckre KOHIETIIAN OBITHS ¥ TO3HAHUS.

[Tpo6nema ObiTust B uctopuu punocopuu. [loHsTus MmaTepuanbHoro U naeaabHoro. OCHOBHBIE
¢bmnocodckre HampaBICHHUS: MAaTEPHATN3M W HIean3M. [IpUHIHI TI100aJhHOTO SBOIONMOHU3MA B
COBPEMEHHOW HayYHOH KapTHHE MUPA.

Konmemnuu mpocTpaHcTBa M BpEMEHU B HCTOPHH QHIIOCOMOUH U HAYKH.

[Tpoucxoxaenue co3HaHus. Poib Tpyna B IMPOMCXOXKACHUM CO3HaHUS. MeanucTuueckue H
MaTepHaTUCTHYecKie KOoHIenuu co3Hanus. Co3Hanne u Mo3r. Co3HaTenbHOE W OeCCO3HATENBHOE.
Co3nanue u s13bIk. CoO3HaHHE U CaMOCO3HAHHE.




KoHmenmuy rHOCeoI0THA B UCTOPUU (PHIIOCO(PHUH: CEHCYAIU3M, PAIlMOHAIN3M, CKEITHIIU3M,
arHOCTHUIN3M, KOHIETIHS BPOXICHHBIX HIEH, anmpuopusM. J(ManeKkThka Mo3HaHWs: YYBCTBEHHOE W
pannoHanbHOe. OCHOBHBIE TEOPHH UCTHHBI.

Paznen 3. [IpobiemMb! uenoBeka B prstocodumu.

YenoBek kak mpenmer ¢uinocodckoro ananuza B ucropuu ¢unocoduun. IIpomcxoxaenne
YeJIOBeKa: MPUPOJIHBIC U COIMATILHBIC YCIOBHUS aHTPOIIOCOIIMOTeHe3a. bronornyeckoe u coraibHoe B
yenoBeke. HIuBUA, MHIMBUAYAIbHOCTD, TUYHOCTb.

CMBICTT JKM3HM W TIpelHa3HavYeHue denoBeka. JKW3Hb, cMepTh, OeccMeprtue. J[BumkeHue
HEHACUJIMS, €r0 PoJib B COBpeMeHHOM xu3Hu. Llenn u nennoctu. CBo60Aa BOJIIM U OTBETCTBEHHOCTh
nuaHoCTH. HpaBcTBEHHBIE, PEIMTHO3HBIC, 3CTETHYECKUE IIEHHOCTH.

Paznen 4. @unocodus ucropuu u odIIecTBa

YenoBek B CHCTEME COLMANBHBIX CBs3ed. JIMYHOCTH M Macchl, cBOOOAAa M HEOOXOJUMOCTH.
@unocodust ucropuu: (GpopManMoOHHAS W IUBWIM3AIMOHHAS KOHLEHIMH HCTOPUYECKOTO Pa3BUTHSL.
[IporpeccucTckie W NHUKIMYECKHE MOJICTH pa3BUTHs. [J00aibHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konnenmus ycToOiMYMBOTO pa3BUTHS U CIIEHAPUU OYIYIIETO.

OO6mectBo U ero crpykrypa. ColnayibHas, TOJIMTUYECKAs U JyXOBHas cdepbl oOIIecTBa.
Konnenmun rocynapcra B uctopun ¢unocodckoil Mpicau. ['pakgaHckoe oOmecTBO W IPaBOBOE
rOCyJIapCTRBO.

Paznen 5. dunocodckue mpodIeMbl XUMUH U XHMHYECKON TEXHOJIOTUU

Hay4ynoe u BHeHayuyHoe 3HaHHMe. CTpyKTypa HAay4HOrO 3HAHHUS, €r0 METOJIbl U (OPMBIL
Hayunple peBoOLIMN U CMEHA THIOB pallMoOHaIbHOCTH. Hayka B COBpeMEeHHOM MHpe. DTHKA HAyKH
OTBETCTBEHHOCTh YYCHOTO.

[Tpobnema cooTHOLICHUS HAYKH U TeXHUKU. COIMaIbHBIE TIOCIEACTBHS HAYIHO-TEXHHYECKOTO
nporpecca. DTHYECKHE U SKOJIOTHYSCKHE UMIICPATHBBI PA3BUTHUSI HAYKH U TCXHHUKH.

MecTto XUMHHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas NIpoOjeMa XMMUU KaK HAyKd H
npousBojcTBa. Llenn u 3amaum xumuueckoil TexHojoruu. Crnenudrka XUMHUKO-TEXHOJIOTHYECKOTO
3HaHUS: QYHJAaMEHTAIBHOE U MPHUKIIATHOE, SMITUPHUECKOE U TEOPETHUECKOE.

4. O6beM yueOHOMH TUCHUTLIHHBI

O0beM TUCHMILINHBI
Bup yue6Hoii padoThl Axan. | Actp.
3E
q, q,

OO0masi Tpy10€eMKOCTb THCHMIIINHBI 4 144 108
KonTakTHas padora — ayiuTOpHBIC 3AaHATHS: 1,8 64 48
B TOM 4HcJie B popMe NPAKTHYECKOH NOATOTOBKHU i i )
(npu nanuuuu)
Jlexun 0,9 32 24
B TOM YHCJIe B OPME MPAKTUUECKOM MTOATOTOBKH (npu Hanuyu) - - -
[Tpaktuueckue 3anarus (I13) 0,9 32 24
B TOM YHCJIe B JOPME MPAKTUYCCKOMN MOATOTOBKY (npu Haiuyuu) - - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocTositensHas paboTa
(AmmK uz VII ons 3a4 / 3a4 ¢ oy.) 19
CaMoCTOsTEIbHOE H3YUYEHHUE Pa3AeoB AUCIUIUTHHBI (uiu opyeue ’ 44 33
BUOBL CAMOCMOSMENbHOU PAOONbL)
Bua konTposs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4 0,3
[ToaroroBka k sK3aMeHYy. 35,6 26,7
Buja uTOroBOro KOHTpoOJIA: JK3aMeH




AHHOTanus padoyeil MPOrpaMMbl M CUUILTHHBI
«Ixonomuka» (b1.0.04)

1. Heab DTMCHUILIMHBI - TTOJTYYEHUE CUCTEMbI 3HAHUI 00 YKOHOMHUYECKHX 3aKOHOMEPHOCTSX
(YHKITMOHUPOBAHKSI TIPOMBIIUICHHOTO MPOU3BOJICTBA B CHCTEME HAIIMOHAIBHONH OSKOHOMHKH,
(hopMHUPOBaHKE YKOHOMHUYECKOTO MBIIIUICHHUSI U UCIIOJIb30BAHKUE TIOJYYCHHBIX 3HAHUH B TIPAKTHYCCKOM
JICITSILHOCTH.

2. B pe3yjabTaTre u3yyeHus JUCHUINIMHBI 00YYAKOIIHIACS JOI/KEH:

Obnadoams cneayoIUMU KOMIETEHIUAMU U UHAUKATOPAMHU UX TOCTUKEHUS |

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-6.1

Suame.

-OCHOBBI 5KOHOMHKH B PA3IMYHBIX cepax KU3HEIEATCITbHOCTH;

-METO/IbI pa3pabOTKU OTEPATUBHBIX U MTPOU3BOJICTBEHHBIX IIJIAHOB;

-METOJIbI U CITOCOOBI OILIATHI TPY/Ia.

Ymems:

-COCTaBIISITh OTYETHI 11O BBIIIOJHEHHIO TEXHUYECKHUX 3aJaHUH;

-TOTOBUTh HCXOJHBIC JaHHBIE JUIsi BbBIOOpa MU OOOCHOBaHUS HAYYHO-TEXHUYECKUX U

OpraHU3AIIMOHHBIX PEIIEHUN Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

-pa3pabaThIBaTh ONEPATUBHBIC TJIAHBI PAOOT NEPBUYHBIX IIPOU3BOJICTBEHHBIX T10/Ipa3ICICHUH.

Bnaoemw:

-METOJaMU M MHCTPYMEHTaMU IMPOBEACHHUS 3KOHOMHUUYECKOIO0 aHajIu3a 3aTpaT U Pe3ysbTaTOB

JIeATEIIbHOCTH MTPOU3BOICTBEHHBIX MOAPA3/ICICHUN;

-MHCTPYMEHTAaMU TJIAHUPOBAHKS U BBIMOJIHEHUS MEPOIIPUSATUI TIO IPOU3BOCTBY MPOTYKIIHH.

3. KpaTkoe conepixanue Iy CUMILIMHBI

Paznen 1. Beenenne. OCHOBBI ppIHOYHON IKOHOMUKHU

DKOHOMHUYECKHE TMOTpeOHOCTH, Oyiara ® pecypchl. OOIIECTBEHHOE TIPOU3BOACTBO U
SKOHOMHYECKHE OTHOIIeHUs. [Ipon3BOICTBEHHBIE BO3MOXKHOCTH OOIIECTBA M SKOHOMUYECKUH BBIOOD.
KpuBas npou3BOACTBEHHBIX BO3MOXHOCTEH. 3aKkOH YOBbIBalOIIEH MPEJEIbHON I0JE3HOCTUM.
TpaauuumonHas skoHoMmuyeckas cucrema. CoOCTBEHHOCTb: (DOpMBI M NMYTH HMX NpeoOpa3oBaHMUSL.
PoiHOUHBI MexaHu3M crpoca M mpeniaokeHus. CoBeplIeHHass W HECOBEPIICHHAs KOHKYPEHLUU.
CyIHOCTh W YCIIOBUSI BO3HUKHOBEHHS PBIHKA. BUABI PBIHKOB M WX CTPYKTypa. DyHKIHU pHIHKA.
Toap u ero coiicTBa. Cripoc u npejyioxkeHue Ha poiHke. [ToHsTHe «dnmacTuuHOoCThY. CoBepIIeHHAs U
HECOBEpUICHHAsT KOHKypeHIuH. Monononus. Omnuronosus. IloHsATHE HaMOHAIBHOM 3KOHOMUKH,
OCHOBHBIE MaKpo3KOHOMHUeckue nokazaTtenu. [lotpebnenus u coepexenus. [IponsBoactso, oOMeH u
pacripenenenue. [lorpebnenue, coepexeHre, THBECTUIIMN TOBapoB U yciuyr. duHaHCOBas cUcTeMa U
(uHaHCcoBas moauTHKa oomecTBa. Hamoru u Hanmorosas cucrema.

Paznen 2. DxoHOMHYECKHE OCHOBBI YIIPABICHUS TPOU3BOICTBOM

[Ipenmpusitue Kak CyObEKT PHIHOYHOTO XO3SHCTBA. DKOHOMUYECKHE 3aKOHBI U OCOOEHHOCTHU
UX TPOSABICHMS Ha Npeanpusatuu. Ponb cnenuanicra XuMH4ecKoi npoMeliuieHHocTH. [Ipennpusrue B
CHUCTEME pBIHOYHOW SKOHOMHKH. [Ipenmpusitue — kKak cyObeKT M OOBEKT IMpeArnpUHUMATEIbCKOM
JesTeIbHOCTU. 3aKOHOaTeIbHas 0a3a MpeANpUHUMATEIbCKON JesTeIbHOCTH. HopMaTuBHO-TIpaBOBLIE
aKThl, pErjJaMEeHTHPYIOIIME JeATeNbHOCTh npeanpustus. OpraHu3alMOHHO-TIPaBOBbIE  (HOPMBI
NPEINPUHIMATENBCKON IEATEIIBHOCTH U KPUTEpUU UX BbIOOpa. DOpMbI cOOCTBEHHOCTH. BHemHss u
BHYTpPEHHSI cpela mnpeanpusatus. MarepuanbHo-TexHHUeckas Oa3a mnpous3BoacTBa. ChlpbeBas u
TOIJIMBHO-3HEpreTuyeckass 0aza XUMHUYECKUX MpPOU3BOACTB. IIpoM3BO/ACTBEHHAs Mporpamma H
MIPOM3BOJICTBEHHAs! MOUIHOCTh Mpeanpuarra. KadecTBO M KOHKYPEHTOCHOCOOHOCTh MPOAYKIIHH.
DKOHOMHYECKoe 00OCHOBaHME BBIOOpa ChIpbs M TOIUIMBA. PecypcocOepexeHue. AbTepHaTHBHbIE
HUCTOYHUK CBIPbSI W DJHEpruu. MaTepuanbHO-TEXHUYECKUE pecypchl mnpeanpusitusi. OCHOBHbIE
MIPOU3BO/ICTBEHHbIE (POHABI XWMHUYECKUX TPEANPUATHI: TOHATHE, Kiaccu(uKaus U CTPYKTypa.
[lonsiTie W CTpyKTypa, M OIIEHKAa OCHOBHBIX cpenacTB. llokazaTenu HCHONB30BaHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (OHJOB. M3HOC M amopTH3aunus, M OueHKa 3(PQPEeKTUBHOCTH HCIOIb30BAHUS
OCHOBHBIX NPOU3BOJICTBEHHBIX (POHIOB. Bocripon3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE CpecTBa



NpEeanpusaTHs: TOHATHE, COCTaB U CTPYKTypa. McTouHuku ¢GopMuUpoOBaHUS OOOPOTHBIX CPEICTB.
O6opaunBaeMOoCTh OOOPOTHBIX CpEACTB. MarepuanbHble 3amachkl Ha MpeAnpUsITHH. TpyaoBbIe
pecypcsl npeanpusatus. [lepcoHan mpeanpusiTus U ero CTpykrypa. Ih(HEeKTHBHOCTh MCIIOIH30BAHHS
nepcoHana u pabouero BpemeHu. IIpomsBoguTenbHOCTH TpyAa U omuiata tpyna. OpraHuzanus
3apabOTHON TUTATHI HA MPEANPHUATHH. [[pOM3BOAMTENLHOCTD TPY/la: MOHSATHE, TTOKA3aTeIH U METOJIbI
u3Mmepenus. UnauBuayanbHas U OOIIECTBEHHAs MPOU3BOJIUTENBHOCTh TpyAa. Pe3epBbl U (hakTOpbI
MOBBIIICHUST TPOU3BOAUTENIBHOCTH Tpyna. Dopmbl, CHUCTEeMbl W pa3Mmep OIUIaThl TpyAa Ha
MIPENNPHUSITHH.

Paznen 3. TexHUKO-3KOHOMUYECKUN aHATIN3 UHKCHEPHBIX PEIICHUI

Jloxonbpl U pacxoJbl HA MPOU3BOJACTBO, U PeaTH3ALUI0 MPOAYKUUU Hpeanpuarus. M3aepxku
MPOM3BOJICTBA TMPOJIYKIUU (CeOeCTOMMOCTh), TPHOBLIL, PEHTAOETHPHOCTh M IEHOOOpa3OBaHUE.
[TonsiTre 3aTpaThl Ha MPOU3BOJCTBO U PeAIM3ALUI0 MPOAYKIUHU (ce0ecTOMMOCTh). Buasl u 3HaueHue
knaccudukanuu 3arpar. CTpykTypa 3aTpar Ha MPOU3BOACTBO M PEATH3AIMIO MPOAYKIHH. TeXHUKO-
SKOHOMMYECKUN aHallu3 WHKEHEpPHBIX perieHuil. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOACTBO U
peanu3alnio MPOJYKIHUA B KOMIUIEKCHBIX Mpou3BojAcTBaX. OCHOBHBIE IYTHM CHUIKEHHUS 3aTpaT Ha
Mpou3BOJCTBO mpoaykuuu. Jloxonsl mpeanpustus. [lonsatue npuObUTM U A0XO0Jda MNPEIIPUSTHSA,
METOJIbI UX pacuera. PeHTaOenbHOCTh, €¢ BUIBI M METOMABI pacuera. [IyTH MOBBINICHUS TPHOBLTH H
peHTabenpbHOCTH Ha mpeanpustusx. LleHooOpazoBanue u 1ieHoBas noiuTHka. LleHa Ha mpoaykuo u
MPUHIMITE [IeHOOOpa3oBanus. Buapl meH. CTpykTypa IEHBI, CHCTeMa IIeH. B3aumMocBs3M IieH U
uznepxkek. Llenosas monutuka. PaspaboTka 1ieHoBo# crpateruu. OUHAHCOBO-KPEAUTHBIE OTHOLICHUS
MPEANPUATHI U crucTeMa HasorooOnoxeHus. [ToHsaTre, coctaB U cTpyKTypa (DMHAHCOB MPEATIPUSTHSI.
[Mpunnunel HamorooOnoxeHus. Hanorm u miarexu, yCTaHOBJICHHBbIE 3aKOHOAATEIbCTBOM: BHJIBI,
CTaBKH, OOBEKTHI HAJIOTOOOJI0KEHHUS U CPOKH YIIAThI HAIOTA B OFOJDKET.

4. O0beM y4eOHOMH TUCHUILIHHBI

O0BeM THCHUILINHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTb JUCHUIINHBI 4 144 108
KonTakTHas padora — ayiuTOpHbIC 3aHATHS: 2,22 80 60
B TOM 4HcJie B opMe MPAKTHYECKOii MOAT0TOBKH
(npu nanuuuu) ) ) ]
Jlexunu 0,89 32 24
B TOM 4Hcie B HopMe MPaKTHUECKOM MOATOTOBKH (npu Haiuuuu) - - -
[Tpaktuueckue 3anarus (I13) 1,33 48 36
B TOM 4Hcje B HopMe MPaKTHUECKOM MOATOTOBKH (npu Hanuuuu) - - -
CamocrosiTesibHas padoTa 0,78 28 21
KonrtakTHas camocrosiTenbHas paboTa
(AmmK u3z VII ons 3au / 3au ¢ oy.) 0.78
CamocTosITenbHOe H3Y4YeHHE Pa3/IeNioB AUCIUIUINHBI (i Opyeue ’ 28 21
BUOBL CAMOCMOAMENbHOU PaOOmbl)
Bua konTposs:
JK3aMeH 1 36 27
KonraktHas paboTa — MpoMeKyTOuHas aTTeCTaIUs 1 0,4 0,3
[ToaroToBKa K SK3aMeEHY. 35,6 26,7
Buj uTOroBoro KOHTpOJIA: JK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl M CUMILIHHBI
«HUctopus u merogosiorus xumum» (b1.0.05)

1. He.]'lb AUCHUIIJIMHBI — O606H.[CHI/IC AAUHAMHUKU U CTPYKTYPbI COBPEMCHHOT'O COCTOSHUA



XUMHUYECKOTO 3HaHUS; OCBOCHUE 3aKOHOMEPHOCTEN U TEHACHIIUI CTAaHOBJICHUS MEXANCIUIUIMHAPHOT O
€IUHCTBA XHMHMYECKUX, ECTECTBEHHOHAyYHBIX W TYMAaHHUTAapHBIX HAyK; OBJIAJICHHE OCHOBHBIMU
JIOTUKO-METOOJIOTUICCKIUMH TPUHIIUIIAMA U OCHOBaMHU (PHIOCO(CKO-METOIOIOTUYECKOTO aHaIu3a
XUMHUYECKOTO 3HAHUS, YCBOCHUE CUCTEMbl HAyYHBIX METOJIOB, BBICOKMX TEXHOJOTHHA, XUMUYECKOIO
M3MEPEHUS] 1 MHHOBAIIMOHHBIX MOJIX0JI0B ISl BHIMOTHEHUS! HAYYHBIX UCCIEOBAaHUN B XUMUHU

2. B pe3ysbTare n3yueHus JTUCHUIJIMHBI 00yYAIOUIUIICH TOJIKEH:

Obnadoams cneayoUMMI KOMIIETEHIIUSMU 1 HHAUKATOPAMH UX JIOCTHXKEHUS:

YK-5.1; VK-5.2; YK-5.3; YK-1.3; VK-1.5

3namo:

— OCHOBHBIEC Hay4YHbI€ IIKOJIbI, HAMPABJICHUS], KOHLICTIIIUN, UICTOYHUKHA XUMHUYECKOTO 3HAHUS,

— METO/Ibl U IPUEMBI HAYYHOT'O HCCIIE/IOBAHNUS;

— METOJO0JIOTHYECKHUE MOAXO0/Ibl U TPUHIUIIBI COBPEMEHHON HAYKHU.

Ymemy:

— aHAJIM3UPOBATH COCTOSIHUE U ITYTH Pa3BUTUS XUMUU B COBPEMEHHOU KYJIBTYPE;

— YCTaHABJIUBATh UCTOPUYECKYIO U JIOTHYECKYIO B3aUMOCBSI3b OCHOBHBIX COOBITUN M OTKPBITUN
B XMMUHU U CMEXKHBIX HayKax;

— OCYIIECTBIISATh METOA0JOTNYECKOE 00OCHOBAHNE HAYYHOT'O UCCIIEOBAHHUS.

Braoems:

— JIOTUKOM HCTOPUYECKOTO PA3BUTHUS XUMUHU;

— HaBBIKAMHU METOJI0JIOTHYECKOTO aHAIN3a HAYYHOT'O UCCIIEA0OBAHUS U €T0 Pe3yJIbTaTOB;

— HaBBIKAMU BEJCHUS JUCKYCCUN HAa HCTOPUKO-XUMHUYECKUE TEMBI.

3. KpaTkoe conepixanue 11 CUMIIMHBI

Pazoen 1. OcHnosnvle smanvl passumus xumuu. Konyenmyanvueie cucmemvl Xumuu.
Ipeoanxumuueckuil nepuod pazeumus xumuu. Xumus 6 Buzanmuu u pyccxux kusasjcecmsax.

Brenenue. Ilpenmer xuMuM; MECTO XMMHUU B CHCTEME €CTECTBEHHBIX HayK. Meromosiorus
XUMUU. BaxkHelme noHATHs XUMUHU, UX BOJIIOLUSA. DKCIIEPUMEHT U T€OpUsl B XUMUU. DakT, 3aKOH,
runoTes3a, Teopusi. Meroasl HAyYHOTO MO3HAHUS — aHaIu3, CMHTE3, MOJICTUPOBAHUE. XPOHOJIOTHUS
OCHOBHBIX 3TallOB Pa3BUTUS XUMHH. VICTOpUS XMMHUM KaK 3aKOHOMEPHBIA MPOLECC pa3BUTUSA U CMEHBI
KOHIIETITYaJIbHBIX CUCTEM: YUCHHS O COCTaBE, CTPYKTYPHOU XUMUH, YICHUS O XUMHUYECKOM ITPOIIECCe.
Xumudeckue apredakTbl Kak KpPUTEPHl HCTOpPUM 4YeloBedeckoro obmiecTBa. Bkian eBpomeiickux
YYEHBIX B HAIMCAHUE UCTOPUH MUPOBON XHUMUH.

Paszoen 2. Anxumuueckuii nepuoo pazsumus xumuu. Ampoxumus. Ilepsvie anmexu. Ucmopus
nopoxa.

IIpenanxuMuuecKkuii MEpUOI Pa3BUTHUS XUMHUU. MCTOKM XUMHUUYECKOM NIPAKTUKH. XUMHUKO-
MpaKkTUYECKUE 3HAaHMS M peMeciieHHas TexHuka B [[peBHem mupe. Harypdunocodckue yuenus
OpeBHOCTH. AHTHuYHas Hatypdumocobus u e€ OCHOBHbIE TeueHHUs. PemecneHHas XuMus U
METaJUTYpPTHsi B aHTUYHBIN MTEPUOJI U B PAHHEM CPETHEBEKOBBE.

Paszoen 3. Ilepuoo cmarnosnenus xumuu Kax HAYKU U NEPUOO KOAUYECHBEHHLIX 3AKOHOB.
Cmanoenenue npomviuiienHou xumuu. Passumue 6yonozo npomwicna 6 Eepone u ¢ Poccuu.

ANXMUMUYECKUN TIEpUOJA pPa3BUTUSA XUMHH. AJIEKCaHApUICKas, apalOckas U eBporencKas
anxumus. ['pexo-erumnerckas alnxumusl.

Paszoen 4. Ilepuoouunocms passumusi Xumuu u e€ 83auMOC8s3b ¢ npoyeccamu 8 obujecmae.
Ilepuoo xknaccuuecxoti xumuu. Ilepuoouyeckuii 3axon xumudeckux snemernmos /. U. Menoeneesa.

[lepwon craHOBNEHWUS XWUMHUM Kak Haykd. HMarpoxumuss W TeXHHMUYECKas XHMHUS Kak
npeanoceliku HayyHou xumun (XV-XVII BB.). Ilapanensc, ero yuenue u nocnegosarenu. Cozanue
TEXHOJIOTHH, ONMPENEIUBIINX MMYTH Pa3BUTHS IUBHIM3AIUU. [lomydeHne cosiedd, KUCIOT U MICIIOYEH.
[lepBas koHUeNTyanbHas CUCTEMA XUMHHM — yuye€HHUE O cocTaBe. DIIOrMCTOHHAs TEOPHUsl TOpPEeHHs, €€
pa3BuTHE U ONpoBepkeHuE. Poib (hIOTHUCTOHHOM TEOPUHU B Pa3BUTHH HAYKH.

Paszoen 5. Teopus xumuueckoeo cmpoenus opeanuveckux coeournenuti A. M. Bymaeposa u eé
8blpodicoenue 8 cmpykmypHyto meopuio. Cesiazb CmpyKmypul U C0UCMS.

[lepron KONWYECTBEHHBIX 3aKOHOB Kak oOCOOBIM dJTalm B pa3BUTUM XUMUU. PasBurtue
KOJIMYECTBEHHBIX METOJIOB B XMMHH. 3aKOHBI CTEXHOMETPUU. Y TBEPKICHUE aTOMHO-MOJICKYJISIPHON



teopun. IIpobiieMa aTOMHBIX BECOB. DBOJIOLMS MOHATUN «XUMHUYECKHH 3JEMEHT» U «XMMHYECKOe
coennHenney. Pazsutue MeronoB xumuueckoro asaimmsa 8 XVIII B.

Paszoen 6. Dsonoyus snekmponnvix npedcmasienuil 8 xumuu.: om bepyenuyca 0o Hawux Owell
(amom, xumuueckas césa3b, MOJEKY1d, MEHCMONEKVIAPHbLE 83AUMOOELICTNGUS).

Ilepuon knaccuyecko XuUMHHM. 3aKOH IOCTOAHCTBa cocraBa. Ilomemuka Mexny bepromie u
[IpycTom. 3apokieHue XUMUYECKOM aTOMUCTUKHU (Ha OCHOBE COCIUHEHHS KOPIYCKYJISPHBIX TEOPUIA,
B TOM 9 4ncIie aHTUYHOM aTOMUCTUKH, U KOHIIeNI1u 35ieMenTapusma A. JI. JlaByaswe). JIx. JlanbToH u
ero uccueaoBanus atMmochepsl. OTKpBITHE 3aKOHA MPOCTHIX KPATHBIX OTHOILICHUH.

Paszoen 1. Buedpenue memooonocuu ¢uzuku u mamemamuxu 8 xumuro. Cunepeemuyecxas
napaouema 8 XuMuu - MONONOSUYECKAs MeOopus HeNUHElHbIX OUHAMUYEeCKUX CUCMeM: Meopusl
OUCCUNAMUBHLIX CIMPYKMYD, Meopus asmokKoieOanull, meopusi «CMPAHHLIX aMMPAKMoposy» U
@paxmanos, meopus kamacmpogh, meopus bugypkayuii u op.

CTpyKTypHasi XUMHS KaK OCOOBIA 3Tal pa3BUTHS XUMHH. Pa3BUTHE OpPraHUYECKOW XHMHU;
TEOpHs CIOXKHBIX PaJAUKaiIoB, Teopus TUoB Jlroma m HOBas Teopus tunoB JKepapa — Jlopana.
[IporuBoaeiicteue bepuennyca. Bo3HUKHOBEHUE YUeHMsI O BaJ€HTHOCTH: B3Msibl O. dpanknanna, A.
Kexyne. HoBas xumunueckas Teopusi A. Kynepa: 11ermo4ku yriiepoJHbIX aTOMOB, COBPEMEHHBII crioco0
HAaIUCAHUS CTPYKTYpPbl XUMHUYECKOTO COeAMHEHUs. Teopusi XMMHUYECKOro CTpOeHHUsT MoJiekyl A. M.
Bbyrneposa. OCHOBHBIE MOJ0KEHUSI TEOPUH XUMUYECKOTO cTpoeHus A. M. bytiepoBa. Ctepeoxumus.
Teopust acHMMETpPUUYECKOIO YIJIEPOJHOrO aroma. Teopuss XMMHUYECKOTO CTPOEHHUS OPraHUYECKUX
COEIMHEHUH B HAIlIM JIHU.

Pasoen 8 3axon nepexoda xonruuecmeeHHbIX UsMeHeHUU 8 KauecmseeHnHvle 68 Xumuu. 1 omonozus
8 opeanuyeckou xumuu. Pazsumue u obocawenue meopuu comonoeuu na 6ase TXCOC.

®dusnyeckass XUMHUs KaK YIYCHHUE O XMMHUYECKOM IPOIIECCe — HOBasi KOHIIETITyalbHasi CUCTEMa
xumuueckor Hayku. O MOHATHM U 3amadax (usmueckoit xumuu. Pacuser Qusmyeckoil XMMUU BO
Bropoii monoBuHe XIX Beka. TeruioBele 3¢ (eKTh Kak Mepa XHMHYECKOTO cpojacTBa. [lpuHImm
MakCUMaJbHOW paboThl. TepMOXuUMHUS KaK HSKCIEpUMEHTajbHas 0a3a TEPMOAMHAMHUKH. YUYEHHE O
pactBopax. Dnekrpoxumus. Komtonanas xumus. Utorn passutusa xumun B XIX Beke U mepexoj K
XX Beky. CTaHOBJIEHHE CTATUCTHYECKON TepMoAnHaMuKU. HepaBHOBECHAs1 TepMOMHAMUKA

Pazoen 9. Quzuueckas xumusi 6 XIX sexe kax yuenue o xumuueckom npoyecce.

Pa3zButne OCHOBHBIX HalpaBlieHUM XuUMUU B XX Beke. BO3HHUKHOBEHHME JIIEKTPOHHBIX
npencTaBieHuit B (Qu3Mke, (U3NYECKOM, HEOpraHmdeckol M opraHmdyeckoil xumuu. Ilepsbie
MPEANONI0KEHUS O CTPOEHUHU aroMa. Moienu MpoCTpaHCTBEHHOTO CTpoeHus atoMa. Co3gaHue Teopuu
MEePUOIMYECKON CHUCTEeMBbl. Pa3BUTHE TEOPETUUYECKUX TMPEACTABICHUN O BaJ€HTHOCTH W TIPHUPOJIEC
XUMHUYECKON CBSI3U. DIJIEKTPOCTATUYECKHUE TEOPUM B OpPraHUYecKod XMMHUM ToMCOHA. DIEeKTpOHHas
XUMHUSI OpraHuueckux coequHeHuii A. M. bepkenreitma. Teopun HMOHHOM M KOBAJEHTHOM CBSA3U.
duznyecknue METOAbl UCCIENOBaHMs B XUMHH. bronorudeckas (3BOJMIOIMOHHAS) XUMHUS KaK Hayka O
BBICIIIEM YPOBHE XWMHUYECKOW OpraHU3allMi MaTepUU. Y CTAHOBJIEHHWE CTPOEHUS MaKPOMOJEKYII
OENKOB U HYKJIEMHOBBIX KUCIOT. JlocTixkeHns XuMuu XX BeKa U UX BIUSHHE Ha OOIIeCTBO. XUMUS U
npoOseMbl 3kosiorun. COBpeMEHHbBIC TEHIACHIIUN PAa3BUTHS XUMUH.

Paszoen 10. Kamanu3z 6 xumuu: om nauana 18 exa 0o Hawux oOxell unu om epmenmamusHo20
00 acumMmMempuyecko2o u OU@yHKYUOHANIbHORO.

Buenpenne meromonoruu (U3MKH M MaTeMaTUKH B xXuMmuio. KaHTudukamuss B XUMHH.
CunepreTuyeckas napaJurMa B XUMHUU - TOIOJOTMYECKas TEOpUs HEIMHEHHBIX JUHAMHUYECKHX
CUCTEM: TEOPHsI TUCCUTIATUBHBIX CTPYKTYP, TEOPUS aBTOKOJICOAHUM, TEOPUS «CTPAHHBIX aTTPAKTOPOBY
u (pakranoB, Teopust KatacTpod, Teopus Oudypkaumii U Ap. XUMUYeckas KHHETHKa. Pa3Burtue
MPEJICTABICHUN O CKOPOCTAX XUMHUUYECKUX PEAKIUH.

HoBble HanpaBieHus XuMUU BO BTOpoi noioBuHe XX ctosietus. HoBble moaXoAbl K U3YUEHHIO
BemiecTBa. CynpaMoIeKyJsipHash XUMHS, JIEMEHTOOpTaHUYEeCKass XUMHUS, U3ydeHHE HOBBIX KJIACCOB U
COCTOSIHMI BeIlleCTBA, M3YUYEHUE BEIIECTB B IKCTPEMAIbHBIX M KPUTUUYECKHX COCTOSHMSIX. Pa3BuTtne
TEOPETUYECKUX U PACUETHBIX METO/0B. KOMMBbIOTEpHOE MOJENMPOBAHUE KAaK METOJ HCCIIEeIOBaHUS.
Bo3spacranue posin HHCTpYMEHTAJIBHBIX METOJIOB MCCIIEIOBAHUS U CHHTEe3a BellecTB. KoJeKTUBHBIM



XapakTep COBPEMEHHOM Haykh. XWUMHS B CHUCTEME €CTECTBEHHbIX Hayk B XXI croneTuu.
HanmonaneHble U MEXIyHApPOIHbIE OpraHU3alUH XUMHUKOB.

Paszoen 11. Coomnowenue medxncoy HAYUOHATLHBIM U UHMEPHAYUOHATLHLIM 6 XUMUU: Om
nepeuvix cankyuil 1912 200a 0o nawux onet. Ilonumuka u Hayka 3a nocieoHue cmo Jem Ha npumepe
UCmopuu Xumuu.

Pazoen 12. Ucmopus xumuu u oopazoeanus 6 PXTY. Jlekyus 6 myzee ucmopuu PXTY.

Paszoen 13. Jlexyus, nocesawennas 10ouier0 poccuticko2o Xumuka uau cozoanuto meopuu. 2018
2. 175 H. H. I'ycmascony, 2019 — 150 nem 11CO.

4. O0beM y4eOHOl AUCHUIIIMHBI

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO0mas Tpy10eMKOCTb JUCHUILINHBI 2 72 94
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS 1,33 48 36
Jlexun 0,44 16 12
[IpakTrueckue 3aHATHS 0,89 32 24
CamocTrosiTeqbHasi padora 0,67 24 18
KonTakTHas camocTositensHas padora 0.67 0,2 0,15
CamocrosiTenbHOE U3yUYEHUE Pa3/IeIOB TUCIUTLTUHBI ' 23,8 17,85
Buja uToroBoro KOHTpOJIS: 3auer
AHHOTanuA padoyeil NPporpaMmMbl JUCUUILIHHBI
«Marematuka» (b1.0.06)
1. Heap aucuMIUIMHBI - (QOpPMHpPOBAHWE Yy CTYICHTOB CHUCTEMBI OCHOBHBIX ITOHSTHH,

HCIIOJIB3YCMBIX UISI ITOCTPOCHUA Ba)KHEHIIIMX MaTEMaTHYECKUX MO,Z[CJ'ICIZ Hn MaTEMAaTU4YCCKUX MCTOJO0B
AJIg OIMUCaHUA Pa3JIMYHBbIX XUMHUKO-TEXHOJIOTHYCCKUX ITPOIECCOB.

2. B pe3yabTaTte u3y4yeHHus TUCHHUIJIMHBI 00yYAIOIIMIiCA TO/IKEH:

Obaaoams crieayOINUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

YK-1.1, VK-1.2, OIIK-1.1, OIIK-3.1, OIIK-4.1.

3nams:

-OCHOBBI U PEepeHIINATBHOI0 U HHTETPAIbHOI0 HCUUCIeHN, T depeHInalbHBIX YpaBHEHUH
MaTeMaTHYeCKUe TEOPUH U METO/IbI, JIEXKAIINE B OCHOBE MIOCTPOEHUSI MaTEMAaTUYECKUX MOJIENel;
-OCHOBBI IPUMEHEHUSI MAaTEMAaTUYECKNUX MOJENIENH U METO/IOB.

Ymems:

-BBIOMpATh MaTEeMaTHUECKHUE METO/Ibl, IIPUTOIHBIE IS peIlIeHUs] KOHKPETHOU 3ajjauu;
-MCII0JIb30BaTh MAaT€MaTUUYECKUE TOHATHUS, METO/Abl M MOJENU JJI ONMHMCAaHUs Pa3IUYHBIX
IIPOLIECCOB;

-BBIABIIATH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, JIEJKAIIHE B OCHOBE KOHKPETHBIX MPOIIECCOB;
-MCIOJIb30BATh OCHOBHBIE METO/IbI CTATUCTHUYECKOW 00pabOTKU JaHHBIX;

-IIPUMEHSATh MaTeMaTHYEeCKUE 3HAHUSI HA MEXAUCIUITIMHAPHOM YPOBHE.

Braoemw:

-OCHOBaMHM (yHJaMEHTAJIbHbIX MaTeMaTHMYeCKUX TEOPHUl M HaBbIKAMU HCMOJIb30BaHUS
MaTEMaTHUYECKOT 0 annapara;

-METOlaMH CTaTUCTUYECKOI 00paboTKH HH(OPMALIKH.

3. KpaTkoe copepkaHue TUCIHHIIHHbI
1 CEMECTP
BBenenue.



IIpenmer u meroas! MaTematuku. ONMUcaHue OCHOBHBIX pa3zieinoB Kypca. [IpaBuiia u TpeOoBaHus
IIPY U3y4YCHHUH Kypca.

Pa3znen 1. JnemeHTHI aJIredpbl.

UucnoBble MHOXeCTBa, komruiekcHble uucia. Omnpenenutenu |l u |l mopsakos. Bektopsr:
OCHOBHBIE IOHATHUS, CKASIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB. AHAIUTHYECKAs
reoMeTpusl: IMpsiMasi Ha IJIOCKocTH, KpuBble |l mopsaka. Marpunsl: AecTBHs HajJ MaTpULaMH,
IIpUBEJCHUE K CTylneH4aToMy Buay U BuAy ['aycca. Panr matpunsl. OOpatHas marpuua. Teopema
Kponekepa-Kanemnu. Pemenne cucrem nuHeiHbIX anreObpanyecknx ypaBHeHU. COOCTBEHHbIE YnCIIa
u BekTopbl. KBasipatnynsie GhopMsl.

Pazmen 2. @ynkuus oxHoit nepemenHoil. Ilpemen ¢ynkumu. HempepbslBHOCTH (yHKIHH.

Oynkuus. CriocoOsl 3ananus yHkuun. Ilpenen ¢pyHkuun B Touke. OAHOCTOPOHHUE INPENEIbI.
[Ipenensr Ha OeckoHeuHOCTH. beckoHeuHO Manblie U OeCKOHEUHO OoJbiue (PYHKIUHU, UX CBOMCTBA U
B3auMHas cBs3b. CBoMcTBa mpeaenoB. [lepBolii U BTOpOi 3aMeuaresibHble peaesbl. HempepblBHOCTh
¢yHKIMKM B TOuKe M Ha mpomexyTke. CBoiCTBa (QyHKIMH, HENpEephIBHBIX Ha OTpe3Kax. TOYKH
pa3pbiBa QYHKIMH U UX KIACCUPHUKALIHSL.

Paznen 3. luddepennmanbaoe ncunciaeHne GyHKIUN OHON EPEMEHHO.

IIpousBonHas  (yHKIMM, €€ TEeOMETpUYeCKMd W  MexaHudeckud cwmbica.  [IpaBuia
maddepennmpoBanusi. Tabmuua OCHOBHBIX Npow3BOAHBIX. Juddepenmman ¢yHKumm, ero
IPUMEHEHMs K NMPHOIMKEHHBIM BbIUMCICHUSIM. MHBapuanTHOCTh (popMbl niepBoro auddepenunana.
[TpousBonnas cinoxuoi ¢pyHkuuu. JuddepeHnpyeMocts GyHKINU: ONPEICICHNE, TEOPEMBI O CBSI3U
T pepeHIPYyEeMOCTH ¢ HEMTPEPHIBHOCTHIO U € CYILIECTBOBAaHUEM MPOU3BOAHON. OCHOBHBIE TEOPEMBI
maddepennmanpaoro ucuucnenus: Pomns, Jlarpamxka, Komm. IlpaBuno Jlomurans (packpsiTe
HeomnpeneneHHocTei). [Ipon3BoaHble BbICHIMX MOPAAKOB. JIOKaNbHBIA 3KCTpeMyM  (DyHKIUH.
HeoOxonuMbeie W A0OCTaTouHBIE YCIOBHA OJKcTpemyma. I[IpaBuio wuccriepoBaHust (QYHKIMU Ha
MOHOTOHHOCTb M 3KCTpeMyM. lIpu3Haku BBINYKIOCTM W BOTHYTOCTH (yHKUuH. Touku mneperuda.
HeoGxoauMoe u mocraTodyHoe yciuoBus Tepernda. ACHUMNTOTH (DYHKIMH, WX BHIBI M CIHOCOOBI
HaxoxaeHud. OOmias cxeMa ucciae10BaHus QyHKIUN, TOCTPOSHUE UX Tpa(UKOB.

Pa3nen 4. UnrerpanbHoe vcuncienne QyHKIUU OJHON epEMEHHOM.

[TepBoobOpasznas ¢yuknus. HeomnpeneneHHbI MHTErpan M ero cBoicTBa. Tabmuiia OCHOBHBIX
UHTErpasoB. MeTo/bl HMHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE, WHTETPUPOBAHUE
MIOJICTAHOBKOM, ~ MHTErpUpoBaHWE MO yacTaAM. VIHTerpupoBaHHE  palMOHANBHBIX  JpoOei.
WHuTerpupoBanne HEKOTOPBIX HMPPALMOHAIBHBIX W TPUTOHOMETpHUECKHUX (yHKIuN. OnpenesneHHbIH
UHTErpal, ero reoMerpudeckuii cMeici. CBoiicTBa onpezeneHHoro narerpana. @opmyna HeroToHa-
JleitOHuna. Teopema o cpeqHEM 3HAYEHUH. 3aMeHa MEPEeMEHHOM M MHTErPUPOBAHME 1O YacTsIM B
onpeneneHHoOM HHTerpane. [IpuiiokeHHs ONpeAeNeHHOro MHTErpaja K BBIYMCICHHUIO IUIOIIANEH
mwiockux ¢uryp. IloHsTHe HECOOCTBEHHBIX MHTErPajoB: OIpPEAEICHUsS, CBOWCTBA, METO/bI
BBIYHCIICHUS.

2 CEMECTP

Pazgen 5. InpdepenunanbHoe ucunciaenne GyHKIMN HECKOJBKUX NMEPEMEHHBIX. JJIEMEHThI
TeOpPHH MOJIsl.

@OyHKIUM ABYX U 0oJiee MEPEMEHHBIX: OINpeieieHue, 00JIacTh ONpeaesieH s, 00JacTh U3MEHEHUS,
reoMeTpuyecKas MHTeprpeTanus, JMHUM ypoBHS. [lpenen ¢yHkiuu B Touke. YacTHbIE MPOU3BOIHBIE
(Ha mnpumepe QyHKUUMM JBYX mnepeMeHHBIX). JuddepeHunpyemMocTs (QYHKIUM HECKOIBKUX
nepeMeHHbIX. Jloctarounsle ycnoBus nuddepenmupyemoctu. [lonnas npoussognHas. [TpoussogHas
cinoxkHot  pynkuuu. Iloneii auddepenunan. HWMHBapuanTHOCTH mOJMHOTO auddepeHIana.
AHnanutnuyeckuil npusHak noiHoro nudpdepennuana. Juddepenunpoanre QyHKIUN OTHON U JIBYX
NEPEMEHHBIX, 3a/laHHON HEesBHO. YacTHble NPOM3BOJHBIE M TOJHBIE IU(QepeHIHraIbl BBICIINX
nopsaakoB. Teopema O paBEHCTBE CMEIIAHHBIX MPOU3BOJIHBIX (A7 (QYHKUMU JBYX MEPEMEHHBIX).
JlokanbHbIE AKCTPEMYMBI (YHKUMH JBYX MEPEMEHHBIX: HEOOXOIUMOE U JIOCTATOYHOE YCIOBHSA
IKCTpeMyMa. YCIIOBHBIN dKCTpeMyM (Meton MHoxkutened Jlarpanxka). Haubonpiiee n HanMeHbIee
3HaYeHue (YHKIMU B 3aMKHYTOH oOmactu. OCHOBHbBIE MOHATHA Teopuu mnouisd. CKajaspHoe Moe.
[ToBepxHocTH M nMHMM ypoBHSA. [Ipon3BoaHAs MO HampaBiIeHUIO. ['paAMEHT CKAIAPHOTO IOJISI U €ro



cBoiictBa. Bekrtopnoe mone. [uBeprenmus mnoss. Porop mona. CBsi3p MeXAy TpagMeHTOM H
MPOU3BOJHOM MO HAITPABJICHUIO.

Paznen 6. KpaTHbie nHTETpabl.

JIBOWHOM MHTErpayi: OompenesieHUue, TeOMETPUYECKUI CMBICI, CBOWCTBA. BhIunciieHHME JBOWHOTO
MHTErpajla B I€KapTOBOM U NMOJIpHOU cuctemax koopauHaTt MHrerpain Ilyaccona. TpoliHOM MHTErpai:
OIIpEeCIICHUE, TEOMETPUUECKUN CMBICH, CBOWCTBA. Bpruncnenne TpoitHoro uHrerpana. Ilpunoxenus
JIBOMHOTO U TPOMHOIO MHTETPAJIOB.

Pazgen 7. KpuBonvHelHbIE ¥ TOBEPXHOCTHBIC HHTETPAJIBI.

KpuBonuHelHbId MHTETpal 1O KOOpAMHATAaM: OINpE/eleHne, CBOMCTBA, BbluucieHue. Pabora B
cwioBoM mnoine. Popmyna I'puna. KpuBoiuHEHHBIE UWHTErpanbl, HE 3aBUCAIIME OT IIYTH
uHTerpupoBanus. IloreHnuanbHas (yHKOMA, TOTEHHMANbHOE Toyie. [loHATHE MOBEPXHOCTHOTO
unrerpana. [Torok BekTopa uepe3 nmosepxHocth. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
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Paznen 8. ludpepennmanbupie ypaBHEHHS IEPBOTO MOPSIKA.

Huddepenunanbuple  ypaBHEHHs:  TOPSIOK,  pEIIeHHe, TeopeMa  CYIIECTBOBAaHUS U
€IMHCTBEHHOCTH pemeHus. 3agada Komm. VYpaBHeHHMs C pa3fensioOlUMHUCS IEPEMEHHBIMHU.
Onnoponusie muddepeHranbabple ypaBHeHus. JInHelHble qudQepeHnraibaple ypaBHEHUS IEPBOTO
nopsiika. YpaBHeHMs B HOJIHBIX U depernnanax. MHTerpupyoumi MHOKUTENb.

Paznen 9. /luddepennpansapie ypaBHEHUS BTOPOTO U N-TO MOPSAKA.

JuddepeHunanbuple  ypaBHEHHS BTOPOIO IOPSJKA, JONYyCKAaroIMe IOHM)KEHHE MOopsjaKa.
Jluneitaple audQepeHnanbable ypaBHEHUST BTOporo mopsiaka. CpoiicTBa pemeHuil. JInHelHas
He3aBUCUMOCTh (QyHKuuil. Omnpenenutens Bponckoro. Crpykrypa oOIIero pemeHus JUHEHHOro
middepeHraibHbIe YpaBHEHUsT BTOPOro nopsiika. OyHaaMeHTanpHas cucteMa pemeHuid. JInneiineie
oJHOpoAHbIe AU depeHLnanbHble YpaBHEHUSI BTOPOrO MOPSIKa ¢ MOCTOSIHHBIMU K03 duuuenramu:
noctpoeHne obmiero pemenus. Meron Jinepa. JluneliHpie HeomgHOponaHbie Au(QepeHInaIbHbIC
YpaBHEHMs BTOPOIrO MOpsiKa C IMOCTOSHHBIMH KodpduuueHtamu. OOlee M 4YacTHOE pPELICHMS
HEOJHOPOAHBIX YypaBHeHUH. JIuHeiiHbie nuddepeHManbHble ypaBHEHHs N-TO TOPSAKA: CBOWCTBA
pelleHH, TeoOpeMbl O CTPYKType OOILEro peuieHus, METOJ BapHallud IMOCTOSHHBIX. JIMHelHbIe
mudepeHnaIbHble ypaBHEHUSI N-TO MOpAJKAa C IMOCTOSHHBIMH KOd(pUIUEHTaMH. AJNTOpUTM
MOCTPOEHHSI OOIIETO PEeLIeHHUS.

Paznen 10. Cuctemsl quddepeHmanbHbpIX ypaBHEHNH.

Cuctembl auddepeHInanbHBIX ypaBHEHMH MEpBOrO MoOpsaka: oOIIHMe TMOHATUS, TeopeMa
CYLIECTBOBAHMSI M E€IUHCTBEHHOCTH o0O0mero pemeHus. Cuctemsl JUHEHHBIX TU(epeHInaTIbHbIX
YPAaBHEHUI IE€PBOr0 TMOPSAAKA: HHTETPUPOBAHHME METONOM HCKIOYeHHs. CHcTeMbl JIMHEHHBIX
nuddepeHIMaIbHBIX yYpaBHEHUN MEpBOro MOpsIKAa: CBOMCTBA pEIICHUH, TEOPEMbl O CTPYKTYpe
O0I1Iero pelIeHus, METO 1 BapyualiK MOCTOSIHHBIX. CHCTEMBbI TMHEHHBIX OJIHOPOJHBIX U HEOJHOPOIHBIX
mupdepeHIMaTbHBIX ~ YPaBHEHMM €  TOCTOSIHHBIMU  KO3(@uuueHTtamMu. DJIEMEHThl  TEOpUU
yCTOMYMBOCTH. METOBI UUCIIEHHOTO pelleHus AupdepeHnalbHbIX YPaBHEHUH.

Pa3znen 11. Yucnosble U QyHKIMOHATBHBIE PSABIL.

YucnoBble psisibl: OCHOBHBIE MOHSATHS, CBOMCTBAa CXOAALIMXCS PAJOB, HEOOXOAMMBIA MpPU3HAK
cxoauMocTu. ["'apmonnuecknit psaa. Paner Qupuxne. [IpuzHaku cpaBHEHHs PSAOB C MOJOKUTEIBHBIMU
yneHamu.  [lpusnak  JlamamGepa.  WuTerpampHbli M pagukanbHbli  mpu3Haku — Komm.
3Hakouepenyronmecs paapl: npusHak JleiOnuia. 3HaKomepeMeHHbIE PAJbI: TMOHATHS aOCOTIOTHON U
YCJIOBHOM CXOJUMOCTH, MpH3HAK aOCOMIOTHONH CXOAWMOCTH, CBOMCTBA aOCOJIOTHO M YCJIOBHO
CXOMSIIUXCS PSJIOB.

@DyHKIIMOHANBHBIE PSAAbI: OCHOBHbBIE MOHATHA, 007acTh cxoauMocTu. CTeneHHbIe psAbl: paauyc,
UHTEepBaJ, 00macTb cxoxumocTd. CBoiicTBa cremeHHBIX psjnoB. Psaapl Teitmopa m Makiopena:
CBOMCTBa, YCIIOBHE CXOIAMMOCTH Dsiia K MCXOJHOM (YHKIIMHM, OCHOBHBIE pa3iiockeHus. PaznokeHue
¢byHkuun B psag MakjopeHa ¢ HOMOIIBIO OCHOBHBIX pasioxeHWH. I'JaBHOe 3HaueHHe (QYHKIUH.
OkBuBaneHTHble PpyHkuuu. [lpumenenue panos Teitnopa u MaknopeHa Jisl BBIYMCIECHUS MPEEIIOB.
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Paznen 12. Teopus BepositHOcTeii. CiryuyaiiHble BeJIMYMHBI M UX 3aKOHBI pacnpe/ie/ieHus.



[Ipeamer Teopum BepositHOCcTe. CiydaitHple COOBbITHS. [IpOTHBOMONIOKHBIE  COOBITHS.
HezaBucumble coObiTus. OTHOCHTENBbHAs 4YacToTa. Kiaccmueckoe M reoMeTpHUYecKoe OIpeesieHUe
BEPOATHOCTH. OJIEMEHTapHas Teopus BeposiTHOcTEH. MeToasl BBIYHUCIEHUS BEPOSTHOCTEH.
IIpoctpancTBo 3neMeHTapHbIX coOblTuil. Krnaccuueckoe omnpeneneHue BeposTHOCTH. Aunredpa
COOBITHI: TEOpEeMbl O BEPOSITHOCTH CYMMBI COOBITUH, HPOTHBOIOJIOXKHBIX COOBITHH, CcymMMma
BEPOSATHOCTEH HECOBMECTHBIX COOBITUH, OOpa3ylOIMX IOJHYIH TIpyHmy. AKCHOMAaTH4YeCKOoe
orpezeseHue BeposATHOCTU. CTaTHUCTUYECKOE OIPENEICHUE BEPOSTHOCTU. YCIIOBHAs BEPOSITHOCTD.
TeopeMbl 0 BEpOATHOCTH MPOU3BECHUS 3aBUCUMBIX U HE3aBUCUMBIX COObITHH. [losIHAst BEpOATHOCTD.
IToBropuble ucnbiTanusa. Popmyna bepnymnu. JlokanbHas W uHTErpaibHas TeopeMmbl Myaspa-
Jlarnmaca. ®opmyna Ilyaccona.

[lonstue cnydaiiHON BenMuuHBL. J[MCKpETHBIE M HENPEPHIBHBIE CIIy4ailHble BEIWYMHBI. 3aKOH
pacrnpenenieHus cirydaitHoW BenuuuHbl. DYyHKIMS pacnpeneneHus, ee cBoicTBa, rpaduk. InoTHOCT
pacrnpesiesieHdss HETPEphIBHOM CIydalHOM BENWYUHBI (IUIOTHOCTH BeposiTHOCTH). Dopmyna ais
BEPOATHOCTH IIONAJAHUS HENPEPBIBHOW CIIy4allHOM BEJIMYMHBI B JaHHBIM WHTEPBAJ, BBIPAXCHHBIN
Yyepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUYECKUN CMBICT (opMyibl. buHOMUanbHOE pacnpenencHue,
pacnpenenenue  Ilyaccona, paBHOMEpHOE  pacHpeleicHHe, HOPMalbHOE  paclpelciICHue,
9KCIIOHEHIIMAJIBHOE PACTIPEIECIICHUE.

Paznen 13. MaremaTtuueckast CTaTUCTHKA.

[Ipenmer MaremaTuueckoi cTaTUCTUKU. OCHOBHBIE 3aJladyl MaTEMAaTUYECKOM CTaTHCTHKH.
Beibopounsiii Meton. Cratuctudeckoe omnucaHue. Bpibopku. ['mcrorpaMma M HOJUTOH 4YacToT.
Cratuctudeckas (dMmupHuecKas) (yHKIUs pacrpeneneHus. BbiOOpouHbIe XapaKTEpPUCTHUKH U UX
pacnpenenenusi. CocrosiTenbHble, 3PPEKTUBHBIE CMELICHHBIE U HECMEILEHHbIC OLIEHKU IapaMeTpoB.
Cratuctruueckoe cpeiHee, CTaTUCTUYECKasi JUCIIEPCUsl U CTATUCTUUYECKOE Cpe/iHEe KBAJPaTUYHOE KaK
TOYEYHBIEC OLICHKN HEU3BECTHBIX: MATEMATUUYECKOTO OKUJAHUS, JUCIIEPCUH, CPEJHETO KBaJIPaTUYHOIO
OTKJIOHEHMs. JloBepuTenbHbIE HMHTEpBajbl U HUHTEPBAJIbHBIE OLEHKU. JloBepuUTEIbHBIE OLIEHKH
HEU3BECTHON BEPOATHOCTH IO OonblIMM BbIOOpKaM. JloBepuTesbHAs OLEHKAa MaTeMaTH4eCKOro
OKUJAHUS TpU HEU3BECTHOW Jucnepcuu. JloBepurenbHass OLEHKAa CpPEIHEro KBaJApaTUYHOTO
oTkioHeHusi. TouHble BbIOOpOYHBIC pactperneneHus: CreiomeHta (- pacmpenenenue), Duiepa-
Crenexopa (F-pacnpenenenne), ITupcona (x>-pacnpenenenue). IIpoBepka CTaTHCTHYECKHX THIOTES.
MaremaTnueckne METObI TPOBEPKU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEISALIUN.
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Paznen 14. Paabl @ypoe.

[leprognueckne QyHKUMM U UX CBOMCTBA. OPTOrOHaIBLHOCTH TPUTOHOMETPUUYECKON CHCTEMBbI
¢bynkuuit Ha otpeske [-I;I]. Tpuronomerpuueckuit psim u psag Dypee. Psan Dyppe s
Henepuoauueckord QyHkuuu. Paznoxenne B pan Dypbe UYETHBIX M HEYETHBIX (YHKIUH.
I"apmonunueckuit ananus. [Ipeodpasosanue Dypre.

Paznen 15. [luddepenumanbuble ypaBHEHHSI B YaCTHBIX ITPOU3BOJIHBIX MIEPBOTO MOPSIIKA.

HuddepernunanbHble ypaBHEHHs B YaCTHBIX MPOU3BOJIHBIX: OCHOBHbIE MOHATHS. JIMHEHHBIE
g depeHnaIbHble YpaBHEHUS B YACTHBIX IPOM3BOAHBIX 1-TO mopsaka.

Paznen 16. [luddepenunanbrble ypaBHEHUS B YACTHBIX MPOU3BOAHBIX BTOPOT'O MOPSIKA.

Knaccudukanuss nmuHEWHBIX mudQepeHnaTbHbpIX ypaBHEHUH 2-ro mopsinaka. [IpuBeneHue
ypaBHEHMH K KaHOHMYECKOMY BUAY. PU3NUECKUI CMBICH JIMHEHHBIX AU depeHInalbHbIX ypaBHEHUN
2-ro nopsiika. OCHOBBI MaTeMaTHYECKOTO MOICITHPOBAHMUS ITPHPOTHBIX TporieccoB. 3amava Komm mis
ypaBHEHUsI TunepOoaudeckoro Tumna. Punyeckas M TIeOMETpUYEcKas HWHTEpIpeTaus MeTojaa
xapaktepucTuk. CMelanHas 3ajaya Jjsl ypaBHEHUH runepOooiInyeckoro U napaboim4eckoro THUIIOB,
ee ¢usnueckuit cmpicn. Merog @Dypbe pemieHHs CMEIIaHHOW 3adauu  Jid  YpaBHEHHS
runepOonuyeckoro tuma. Metoq @Dypbe pelleHds CMEIIAHHOM 3aJayd  JUIsl  ypaBHEHUS
apaboJINYEeCcKOro TUIA. Y PaBHEHMSI SJUIMIITUYECKOro THma. ["apmMoHnyeckre GyHKIMU U UX CBOMCTBA.
Pemenue kpaeBbIX 3a1ad.

3aKiro4eHue.

Hcnonp30BaHne MaTEMaTUYECKUX METO/IOB B IPAKTUYECKOU JESITEIBHOCTH.
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AHHOTanus padoyei MporpaMMbl IHCHUTIIHHBI
«®Pu3uka» (b1.0.07)

1. Heap auCHMIUIMHBI — IpUOOpeTeHHe OO0YyYaroIMMUCS 3HAHUM 1O OCHOBHBIM pa3jienaM
(GU3MKN 1 YMEHUIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHbIX JUCHUIUINHAX.

2. B pe3yabTare H3y4yeHUs JUCHHUIIHHBI 00y4AIOIMIiCA TO/IKEH:

Obnadams cnenyroIUMI KOMIETEHIUSAMH U HHAUKATOPAMH UX JOCTHXKEHUS:

OIIK-4.1, VK-1.1, OIIK-3.1, YK-1.2, OIIK-4.3, VK-1.4

3namo:

- (hu3nYecKre OCHOBBI MEXAHHUKH, (PU3UKU KOJICOAHWN M BOJIH, SJCKTPUYECTBA U MarHETH3Ma,
IEKTPOJUHAMUKH, CTATUCTUYECKOW (U3UKM M TEPMOAMHAMHMKH, KBAaHTOBOW (PU3MKH; CMBICI
(byHIaMEHTAIBHBIX (PU3NYECKUX 3aKOHOB, MPUHIIUIIOB U TIOCTYJIATOB; UX (POPMYIMPOBKH U TPAHHIIBI
IIPUMEHUMOCTH; CBSI3b IIUPOKOr0 Kpyra (pu3nuecKux sBIeHUil ¢ GyHIaMeHTaIbHBIMHU IPUHIUIIAMHI U
3aKOHaMHU (PU3MKHU; OCHOBHBIE METOJIbl PEILECHUS 3a]au [0 ONUCAHUI0 (PU3NYECKUX SBIICHUMN; METObI
00pabOTKU Pe3yNbTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemn:

- NPUMEHATh TEOPETUYECKUE 3HAHUS M DKCIEPUMEHTAJIBHBIE METOJABl MCCIEAOBAHUA IIPH
peuieHny npoecCUOHaIbHBIX 3a/1a4; MPOBOJUThH PAacU€Thl, OCYLIECTBIIATh aHAINU3 U Ha OCHOBE 3TOTO
7enaTb OOOCHOBAaHHBIE BBIBOJIBI; AHAIM3MPOBATH PE3yJIbTaThl HAONIONEHUH M SKCIEPHUMEHTOB C
MPUMEHEHUEM OCHOBHBIX 3aKOHOB U TMPHUHIMUIOB (QU3MUKH; OINPEAETATh XapakTrep (U3HMUECKUX
MIPOLIECCOB MO KOMIUIEKCY AKCHEPUMEHTANIbHON HMH(OpMAIMK NMpH MOMOIIM TrpaduKoB, TaOIUI U
YpaBHEHUI; MpPeACTaBIAT, 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETHUYECKYI0 MH(OpMaLUIO B
YCTHOW M THCbMEHHOW (opMe, B TOM 4YHCIE C HUCIOJb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH .

Braoemy:

- HaBbIKaMU pabOThl C IIMPOKUM KPYroM (U3HYECKUX NMPUOOPOB U 000PYAOBaHMSI; HaBBIKAMU
000CHOBaHHUS CBOUX CYXKJCHHUH M BHIOOpA METO/1a UCCIIeIOBAHMUS.

3. Kpatkoe coaep:kaHue TMCHUIIMHBI.

Paszoen 1. Ocnoswr mexanuxu.

Kunemaruka Touku. Mexannueckoe aBmxenue. Tpaekropus. [1yte nepemenienue. CKOpocTh 1
yckopeHue. OTHOCUTENBHOCTh JBWXKEHMs. THIBI [BWKEHUS B KUHEMaTHKe. PaBHOMeEpHOe U
paBHOIIEpEMEHHOE JBIKeHUE. ['paduueckoe mpezcrabieHue aBwxkeHue. CBoOOAHOE MajeHUE Tedl.
PaBHOMepHOE JnBHKEeHME 10 OKpyXkHOcTH. OcHOBbl JnuHamuku. llepBeiii 3axkoH HproToHa.
NuepunaneHbie cuctemsl orcyera. [IpuHnmn otHocutensHocTH ["anmted. Macca. Cuna. Bropoit 3akoH
Herotona. YcnoBust paBHOBecHs Teil. 3aKOHBl cOXpaHEHHMs B MexaHuke. Mmmynbsc tena. 3akoH
COXpaHEHHs uMIyJabca. MexaHnudeckass pabora. MomiHocTe. MexaHudeckasl SHeprus Tena. 3aKoH
COXpaHEHMs PHEPruM B MeXaHHKe. MexaHuuyeckre KoyieOaHuss U BOJIHBI. ['apMOHMUEcKue KoneOaHus.




Marematnueckuii MasiTHUK. [IpyxuHHbIi MasTHUK. [IpeBpanieHrne sHepruy Ipu rapMOHUYECKUX
kosebanusx. PacripocTpaneHne MexaHMYECKUX BOJH B YIIPYTHX Cpesiax.

Pa3zoen 2. Ocnosvlt monexynaprot gpusuxu.

OcCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKOW Teopuu. ATomHas runore3a. Macca u
pazmep Mosekyd. Ywucino Aporaapo. WuaeanbHbiii Ta3. OCHOBHOE ypaBHEHHE MOJEKYJISAPHO-
KHHETUYECKOUW Teopun. AOCOTIOTHAS TeMIlepaTypHasl mKajia. Y paBHEHUE COCTOSIHUS HIeaThbHOTO ra3a.
N3otepMuuecknii, M30XOpHBIH W W300apHBIA mporecchl. CMech HaeanbHBIX Ta3oB. [loHsATHE O
(ha3oBBIX Tepexonaax. B3zauMHbIe MpeBpalieHUs] KUIKOCTEH u ra3oB. lcmapeHue w KOHJEHCAIUS.
Hacpliennsiilt 1 HeHachIEHHbIN Mapbl. Kunenue »uakocTu. BiaxxHocTh Bo3ayxa.

Pazoen 3. Ocnoswvt mepmoounamuxu.

IlepBoe Hayano tepMoarHaMuKu. BHyTpeHHssa sHeprusa. KomnyecTBo TemoTsl. TennoeMKocTh
BeulectBa. Pabora B TepmonunHamuke. I[lepBoe Hawano tepMoauHamuku. M ero mpuMeHeHHE K
pa3nuyHBIM TporeccaM. AnnabatHblid mpouecc. Bropoe Havano tepmoanHamuiki. HeobpatumocTtsb
npoueccoB B npupoze. [lonsitue o BTopom Hauyane TepMoavHAMUKH. [IpuHIMN 1elCTBUS TEIIOBBIX
neurareneii. KIT/ TemoBeix aurareneii. MaeanpHas TemioBasl MallinHa.

Pazoen 4. Qusuueckue 0cHOBbL MEXAHUKU.

IIpenmer  kuHemaTtuku. Ilepememenne, ckopocth,  yckopeHue. Kunemarnueckue
XapaKTepUCTUKHU BpalllaTeIbHOIO JBUKEHUS. 3akoHbl Hbl0TOHA. 3aKOH BCEMUPHOTO TSATOTEHUSI. 3aKOH
BCEMUPHOI'O TArOTEHUs. JIBM)KEHME Tena IepeMeHHOW Macchl. YpaBHeHMs Memepckoro. dopmyiia
[{nonkoBckoro. Ynpyruii U HEyNpyrud ynaapsl mapoB. MOMEHT MHEpPUMM MaTE€pUAIbHOU TOYKH U
TBeproro Tena. KuHemaruka rapmMoHumdeckux —konebanuid. J{uddepeHnuanbHoe ypaBHEHUE
rapMoHHuYeckux Kkosiebanuil. [loHsATHE O 3aTyxaloUMX W BBIHY)XJIEHHBIX KoseOaHusx. BonHoBoe
JBUKEHME. BOIHBI IPONOJIBHBIE U NTOIIEPEYHBIE.

Pa3zoen 5. Monexynapuas guzuxa u mepmoounamuxa.

OJeMeHThl TepMOJMHAMUKM U (u3nueckoil kuHeTHkH. MaeanbHblil ra3. Pacnpenenenue
boneiiMana u ero oOmedusnueckuii cmbichn. PeanpHblii Ta3. YpaBHenuwe Bau-aep-Baanbca.
Tepmoaunamuueckuit Metoz B ¢usuke. PaBHoBecHbIe cocTossHus. Hauana tepmonuHamMuku. L{UKIbI.
DHTpoOnUsI M €€ CTaTUCTUYEeCKOoe TojikoBaHue. SBinenune mepeHoca. duddysus. 3akon Duka.
TennonpoBonHoCcTh. 3akoH Pypbe. BHyTpeHHee TpeHune (BA3KocTh). 3akoH HproToHa.

Paszoen 6. Dnekmpocmamuxa u nOCmosiHHbILL INEKMPULECKULL MOK.
3akon  Kymona. Teopema  Octporpaackoro-I'aycca.  Jlumons.  [udnexktpuku B
ANEKTPOCTATUYECKOM TIOJIE.

Pazoen 1. Dnexmpomacnemusm.
3akoH Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHna. MarneTuku. DJIeKTpOMarHuTHas
MHIyKIUA. YpaBHeHHe MakcBera.

Pasoen 8. Onmuxa.

Wnrepdepenus BoaH. dudpaxmus BoaH. [lonspuzanusa BonH. TemnnoBoe uznydyeHue. 3aKoH
Kupxroga. I'nnotesa Ilnanka. KBantoBoe o0bsicHeHHE TeIIoBOro uainydeHus. Dpdext KomnroHa.
Snepnas monens aroma. [loctynarsr bopa. Atom Bogopoaa o bopy.

Pazoen 9. Dnemenmor keanmogou husuxu.

I'unore3a ne bpoiina. BomHoBoe ypaBHenue lllpeaunrepa Ui CTaMOHAPHBIX COCTOSHHM.
Omprter  ITepra-I'epnaxa. Muorosnexktporasid  atoM. Oddext 3eemana. [lpunnun I[laymm.
KBanTOBBIE cTaTncTHUECKHE paclipeneiacHus bose-OiHmrelina n @epmu-/upaka. PoHOHBL. 3aKOHBI



Jebas u DiiHmTelHa. XapaKTepUCTUKH sIIpa: 3apsl, Macca, YHEPTHUS CBSI3U HYKJIOHOB. SnepHbie
peakuuu. OyHnaMeHTaNbHbIE B3aUMOACHCTBUS U OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHII.

Paszoen 10. Dnemenmul keanmosoii cmamucmuxu.

DJIeMEHThl KBAaHTOBOM cTatucTUKU. KBaHTOBas cucrema W3 OJAMHAKOBBIX 4YacTuil. [IpuHImn
TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacTHIll. CHMMETpUYHBIE U HECHMMETPHUYHBIE BOJHOBbIE (YHKIIUH,
OIMCHIBAIOIINE COCTOSHUSI TOXICCTBEHHBIX MHUKpodacTuil. bo3onsl u (hepmuonsl. [Tpuanun Ilaymm.
KBantoBbie craructuueckue pacnpenesieHus boze-OitHmreliHa 1 @epmu- Jupaka. BeipokaeHHBIM
AJIEKTPOHHBIN T'a3 B KpUCTaIaX (METaJlIbl).

Pa3zoen 11. Memannvl, Ousiekmpuxu u noaynpo8oOHUKY ¢ MOYKU 3PeHUsl 30HHOU meopuu
OHepretudyeckue 30HBI: cratuctuka @Oepmu-llupaka, sHeprus @epmu. IIEKTPOH B
MIEPHONYECKOM TI0Jie KprucTaia: 3¢ (heKTUBHAS Macca 3JIEKTPOHA.

Pa3zoen 12. Dnemenmul puzuxu meépoozo mena.
®usuka TBEporo Tena (PTT): onpenenenue, cBA3b C APYrUMU AUCHUILTUHAME, OOBEKTHI U3yUYCHHS,
KpYT pertaeMbix 3a1a4. CBsA3b ¢ Kpuctajiorpadue, KpucTauioGu3nKol U KpUCTAJUIOXUMUEH.
KonnencupoBannoe cocrosiaue. [loaxon k onucanuto TBEPAbIX Ted. CTPyKTypa KpUCTAIIOB.
Cummetpus v pU3MIECKHE CBONCTBA KPUCTAUIOB. THITBI KPHCTAUIMYECKUX CTPYKTYP (00Mmas
XapakTepucTka). [[10THbIEe ymakoBKu: KyOudeckas U reKcaroHajibHas (Ha KaueCTBEHHOM YPOBHE).
[ToHsiTHE O CBEPXIPOBOMMOCTH (KBAHTOBBIC MPEACTABICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHO JUCHTUNTIMHBI

B Cemectp
Bun yuebnoit paboTbl -0 Ne 1 Ne 2 Ne 3 Ned
3E Axan. 3E Axan. 3E Axan. 3E Axkan. | 3E | Akan.g.
q, q, q, q,
Do T T 19 | 684 | 3| 108 | 5| 180 | 6 | 216 | 5 | 180
B19% (91005 000)0%05031
Konraxruast padora— | 7| 394 | 19| 64 31| 112 (31| 112 |27| 96
ayIMTOPHbIE 3aHATHS
Jlexunu 3,6 128 | 0,9 32 0.9 32 0.9 32 0,9 32
[TpakTiaeckue 3ausatus (I13) | 5,3 192 10,9 32 1,3 48 1,3 48 1,8 64
Jlaboparopusie padotsl (JIP) | 1,8 64 - - 09| 32 |09| 32 - -
CamocrosiTeibHas padora | 5,3 192 1,2 44 0,9 32 19 68 1,3 48
CaMOCTIf)ZIT{gJ?EIT{I;ina6OTa 14 0.2 0.4 0.4 0.4
5,3 1,2 0,9 1,9 1,3
CamocTosiTeTbHOE U3yUCHHE ' ’ ’ ’ ’
Pa3/ICIIOB HCIIAILIHHbI 190,6 43,8 31,6 63,6 47,6
Buabl koHTpOJIS:
3auem c oyenkou - - - - - -
IK3aMeH 3 108 - - 1 36 1 36 1 36
KonTakTHas pabora — 1.2 i 0.4 04 04
POMEKYTOUHAs arTecTanus | 3 1 1 1
[ToaroToBKa K 3K3aMEHY. 106,8 - 35.6 35.6 35.6
Bua MTOroBOro KOHTPOJIS: 3auer IK3aMeH JK3aMeH JK3aMeH
Bun yuebHOM paboThI Bcero Cemectp




Actp. AcTp. AcTp. AcTp. Actp.

3E 3E 3E 3E 3E

OO6miast Tpy10€MKOCTh
JUCIUILINHEI

19 513 3 81 5 135 6 162 5 135

KonTakTHas padora —

10,7 288 |18| 48 [31| 84 |31 84 2,7 72
ay/IMTOPHbIE 3aAHATHS:

Jlexun 3,6 96 0,9 24 0.9 24 0.9 24 0,9 24
[Tpaktuueckue 3anstus (I113) | 5,3 144 10,9 24 1,3 36 1,3 36 1,8 48
JlabopaTopusbie padotsl (JIP) | 1,8 48 - - 0.9 24 109 24 - -
CamocrosiTeibHas padora | 5,3 144 1,2 33 0,9 24 19 51 1,3 36

caMOCTIf)(;IT{ZJ?If:;}Ipa(iom 1,05 0,15 03 0.3 0.3
CamocrosiTeIbHOE U3yUCHHE 53 12 0.9 19 13
143,95 32,85 23,7 50,7 35,7
pa3eiioB TUCIUTLINHBI
Buabl koHTpOJIS:
3auem c oyenkou - - - - - -
IOK3aMeH 3 81 - - 1 27 1 27 1 27
KonTakTHas pabora — 0.9 i 0.3 03 0.3
MPOMEKYTOUHAS aTTECTALUS 3 1 1 1
[ToaroToBka K sK3amMeHy. 80,1 - 26,7 26,7 26,7
Bujx uTOroBOro KOHTPOJIA: 3auer 9K3aMeH JK3aMeH JK3aMeH

AHHOTAIUsA padoyeii MPorpaMmMbl TUCHUILIHHBI
«BpruucaurtebHble MeTOAbI B xXumMum» (b1.0.08)

1 Ieab AMCHMIVIMHBI — COCTOMT B 3HAKOMCTBE C OCHOBaMM IOHSATUHHOIO ammapara
JUCLHMIUIMHBI M HX IPUMEHEHUM I ONHCAaHUs W IMPEICKa3aHus CTPOCHHS M CBOMCTB
pa3HOMAacIITaOHBIX XMMHUYECKUX CHCTEM; BO BBEJCHUU CTYJEHTOB B KPYI' OCHOBHBIX IPEJICTaBJICHUN,
JEXKAIUX B OCHOBE COBPEMEHHBIX BBIYMCIUTENIBHBIX KOMIIBIOTEPHBIX IPOrPAMMHBIX KOMIUIEKCOB,
HCIOJIb3YEMBIX Ha TPAKTHKE ISl YCTAHOBJIEHHUS OCOOEHHOCTEH CTPOEHHUs, XUMHUYECKOW CBSI3U M
JBIDKEHUSI aTOMOB B XHUMHUECKMX BEIIECTBAX W OOYCIOBJIEHHBIX MMU CBOWCTBAMHM MaTepHalloOB
Pa3JINYHOTO HA3HAYECHHUS.

2 B pe3yabTaTe H3y4yeHHs AUCHMILIUHBI 00YYAIOLIUICS 10JI7KEeH:

Obnadams cnenyromUMI KOMIETEHIUSMHI U MHJUKAaTOPaMH UX JIOCTH)KEHUS:

VK-6.1, OlIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK-5.1
3namu:

- OCHOBHBIE ITOHATHSI COBPEMEHHOM BBIYUCINUTEILHON XNMHUH;
- OPUHLMIIBI U TPUMEPbl NPUMEHEHHUS COBPEMEHHON BBIYMCIUTEIBHON XUMUU K KOHKPETHBIM
XUMHUYECKUM CUCTEMAM,;
- OCHOBHBIE B3aMMOCBSI3H MEX1y COBPEMEHHOM BBIUYMCIUTEIBHOW XUMHUEH U AJIEKTPOHHON CTPYKTYPOMl
U (U3MKO-XUMHUYECKUMH CBOWHCTBAMM BELIECTB, MpPHUMEHSEMbIE JJIs YIpaBJIEHHs CBOHCTBaAMHU
MaTepHuaios;
- BO3MO>KHOCTHA OCHOBHBIX COBPEMEHHBIX METO/I0B BEIYMCIUTEILHON XUMUH.
Ymems:
- IPUMEHATH METOJbI BBIYMCIMTEIBHON XUMUHU JUI pacyeTa, HHTEPIPETALNU U MPEACKa3aHUs
CTPOEHHUS U CBOMCTB XUMHUUYECKUX CUCTEM.
Bnaoemy:
- DJJIEMEHTAapHBIMU HaBBbIKAMHM INPUMEHEHMS IOAXOJ0B M METOJIOB BBIUMCIMTEIBHOW XUMHM IPH
pelIeHNN MPaKTUYECKUX TEXHOJOIMYECKUX 3aJa4 C TMOMOLIBI0 CTAHAAPTHBIX KOMIBIOTEPHBIX
TEXHOJIOTUM.

3 Kpartkoe coaep:kaHue JUCHUTLINHBI

Bseoenue. Posib 1 MECTO BBIYMCIUTENBHBIX METO/IOB B MEIULIMHCKON XUMUHU.




Pazoen 1. Ocnosnvle npedcmasneruis
1.1. Maremarndeckue MOIEINA B XUMUU.
Boruucnurenbabie METOIBI B XUMUK. MaTteMaTuueckre MOJICNId U UX NMPUONIMKEHHBIA XapakTep. Posb
MOJIEJIM B HAYYHOM HCCJEJIOBAHMM. MoJenu, anropuTMbl U NporpaMmbl. UUCIEHHBIM 3KCIIEPUMEHT
JUISL MATEPUAIIOB MEJULIMHCKOTO HA3HAYCHUS.
1.2.  DaemMeHTHI TEOPHH MOTPEIIHOCTEH.
[Tpubnmxennple uncna u QyHKOUW. [IpaBuna 3amucd W OKPYTJICHUS MPUOIMKCHHBIX YHCENT H
neiicTBuil Hajy HUMU. AGCONIIOTHASE U OTHOCHUTEINbHAS MOTPEITHOCTh BBIYUCICHUS CYMMbI H Pa3HOCTH,
MPOU3BEACHNS W YaCTHOTO MPHUOIMKEHHBIX YHCeN. AOCONIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH
BBIYHCIICHUS (PYHKIIMH OJTHON M HECKOJIBKUX ITEPEMEHHBIX.
1.3.  Cucrtembl KOOpAHMHAT.
JlexapToBa, moJigpHasi, UUIUHAPUYECKas U cepuyeckas cucTeMbl KoopAuHaT. CBs3b MEXKAY HUMH.
Omnwucanue BOAOPOAONOJOOHBIX aTOMOB B C()epUUIECKOI CHCTEME KOOPAUHAT.
Paszoen 2. Cranapuvie u sekmopnwie genuuunvl. Mampuysi u onepamopui

2.1.  DrneMeHTHI BEKTOPHOTO aHAIH3a.
CkansipHble U BEKTOpHbIE BeNMYMUHBL. CI0)KEHHE M BbIUMTAHHUE BEKTOPOB. CKaJIsIpHOE U BEKTOPHOE
npou3BeZicHne BEeKTOpoB. [lpomsBeneHust Tpex BekTOpoB. JluddepeHnupoBanue BeKTOpa IO
CKAJIIpPHOMY apryMeHrty. [IpumMeHenue BEeKTOpOB i ONIMCAHUs CTPYKTYPbl KPUCTAIIOB.
2.2.  CkansipHbIe U BEKTOPHBIE MOJISI.
CkansapnHoe mnone. I'panueHT ckanspHoit GpyHKiuu. BekropHoe mone. JluBepreHuusi U poTop BEKTOpA.
[Torenumansuoe nosne. Teopema Octporpanckoro-I'aycca. Teopema Crokca.
2.3. llpakTuueckue NpUI0KEHUS CKAISIPHOTO U BEKTOPHOTO aHAIN3a B XUMHUHU.
ATOMBI B MOJIEKYJIAX Y B3aUMOAECHCTBUS MEXAY HUMHU. BHYTpUMOJIEKYIISIPHOE 3JIEKTPUUECKOE MOJIE U
3JEKTPOCTATUUECKUE B3aUMOJEHCTBUS B MOJIEKYJISIPHBIX CUCTEMAaxX M KpUCTAJLIaX.
2.4. Matpulibl 4 onepaTopBhl.
Martpuubl u onepanuu HaJ HUMU. TpaHCIOHMPOBAaHHASA, Y)PMUTOBA U 00paTHast MaTpuIlbl. OnepaTopbl
B xumMuu. Oneparopsl OCHOBHBIX (PH3MKO-XUMUYECKUX BennuuH. KomMyTarus onepatopsl. Onepatop
'aMunbTOHA M €ro KOMIOHEHTHI. JIMHElHbIM BapualnoHHbId MeToa Purna. [Ipumenenus oneparopos
Y MaTpUIl B XUMHH: BapUAITHOHHBIA MeTO petieHus: ypapHeHus Llpeaunrepa.

Pa3zoen 3. BoiuuciumenvHvle mMemoovl 8 XUMUHECKUX 3A0a4ax
3.1. MaremaTH4eCKHe METO bl KIIACCHYECKOTO OMUCAHUS CTPYKTYPBI U JUHAMHUKH MOJICKYIL.
JIBU>KeHHE MOJIEKYITbI B JTa0OPATOPHOM CHCTEME OTCUETa U B cUcTeMe IIeHTpa Macc. Onucanue
BpalaTEeIbHOTO JBMKEHUS MOJIEKYJbl. Marpuna TeH30pa MOMEHTa MHEPLUU MOJEKYJbl. IJ1aBHBIE
MOMEHTbI HHEPLIMH MOJIEKYJIbl. MOMEHTBI HHEPLIUN MOJIEKYJT Pa3IUYHOTO CTPOEHUSI.
3.2. YpaBHEeHUS MEXaHUKU B 000OIICHHBIX KOOPIUHATAX.
ITonatne 000OIIEHHBIX KOOpAMHAT. YpaBHeHUs Jlarpanxka. YpaBHeHus ['amunbToHa. DyHKIUSA
['aMunibTOHA KaK MOJIHASI SHEPTHUS] KOHCEPBATUBHOW M30JIMPOBAHHON CHCTEMBI.
3.3. Konebanust aToMOB B MOJIEKyJIe B 00OOIEHHBIX KOOPAMHATAX. I"apmonnuecknii
noteHuuan. I'apMonudeckue konebaHusi aToMOB B MoJiekyne. HopMmanbHble BajeHTHbIE KojeOaHUs
aTOMOB B MOJIEKYJIe: CHMMETPUYHbIC, aHTHCUMMETPHYHBIE, Ie(OPMAITUOHHEIE.
3.4. UndpakpacHas koedaTeapbHast CIIEKTPOCKOIHSL.
Maremarnueckne wmonenu  MK-cmekrpockonmn.  MK-cnekTpsl  HOTIOMIEHHST  OPraHMYECKHUX
COCIMHECHUM.
3.5. MexaHnuveckasi MOJIEIIb MOJIEKYJTBI. [Tpubnmxenus,
Jexalnye B OCHOBE MEXaHMYECKOM MOAENHd MoJIeKyabl. [loBEpXHOCTh MOTEHLUMATIBHONW 3HEPIHU
MOJIEKYJIbl M €€ XapaKTepUCTHKHU. SljaepHas KOHQUTypalus MOJEKYJIbl U MOJIEKYJISpHAs CTPYKTypa.
Dueprerudeckue 6apbepsl Ha [1[13. BaneHTHbie n30Mepsl U KOHGOPMEPHI.
3.6. KondopmannonHslii aHau3.
BuyTtpennue koopamHaThl MoJieKyibl. [loTeHInanbHas SHEPTUsl MOJIEKYJIbl B pAMKaX MEXaHUYECKON
Mozenu MOJIeKynbl. [IpuOmmkeHne aaTuTUBHOCTH TApHBIX AaTOMHBIX B3auMojaeHcTBUN. CHIIOBBIC
MOCTOSIHHBIE MOJIEKYJIBl M HMX pacyeT. AHTapMOHU3M aTOMHBIX KojeOanuid. [lorenmman Mopca.
BpamarenbHbie 6apbepbl MOJIEKYIL.



3.7. IToTeHManbpHast SHEPTUS MOJICKYJIbI.

[ToTenunanpHas FHEPrUsl MOJIEKYJIbI KaK MapaMeTpuueckas pyHKIMS BHYTPEHHUX KOOPJIUHAT aTOMOB.
DNEKTPOCTATUUECKOE B3aUMOJAECHCTBUE aTOMOB U MOJIEKYJ. MyJIbTUIIONBbHAS MOJIE€b. ATOM-aTOMHOE
npuompkenne Kuraitropoackoro. DHeprust Ban-aep-Baanbca. Ilotenmuansl Jlennapaa-J[»koHca u
bakunrema-Xwumia. Bogopoanas cBsa3bs. Henocratku MeXaHMYECKOW MOJEIHA MOJIEKYJIBI.

3.8. BrruucnurenbHble METOMABI AJs OOJMBUINX MOJEKYISpHbIX cucTeM. |. MonekynspHbiii aHcaMOIIb.
@yHK1MHU pacnpeneneHus. Meron MonekyssipHor auHamuku. Merog Monre-Kapio.

3.9. BreruaucinurenpHple  METOIBI IS OO0JIBIIINX MOJICKYJISIPHBIX CHUCTEM. 1.
BoruucnurensHplid acekt teopun (yHknuoHana miaotHoctd. Metox Kona-Illsma. HeopOuranbhblii
MOAXOJ.

3.10. BeruucnutenbHble MeTOAB! A Oonbmmx MoJekyssipHeix cuctem. |ll. Merox Kapa-
[Tappunemnno. ['uOpuaHbIe METOIBI «KBAaHTOBAS MEXaHUKA-MOJIEKYJIApHAs MEXaHUKA.

3axniouenue. BpIUUCINTENbHBIE METOJbl - COBPEMEHHBIM HHCTPYMEHT IPOTHO3a B XHMMHHU.
OO611ee KOTUYECTBO pa3iesioB — 3.

4 O0beM y4eOHOM JUCHHUNJIMHBI

O0BeM THCHUILINHBI
Bup yueoHoii padoTnl IE AKalL. Actp.
q. q.
OO0mast Tpy10eMKOCTb AUCHHMILINHBI 2 12 54
KonTtakTHas pa6oTa — ayAuTOPHbIE 3aHATHS 1.34 48 36
Jlekuun 0.45 16 12
[IpaxTuueckue 3anarus (113) 0.89 32 24
JlabopaTophsbie pabotsl (JIP) - - -
CamocrosiTesibHas padora 0.66 24 18
KoHrtakTHas camocTosTenbHas paboTa 0.4 0.3
0.66

CamocTrosiTenbHOE U3yUYEeHUE PA3/IeIOB TUCIUTITUHBI 23.6 17.7
Buabl koHTpOIA: 3a4eT C OLEHKOM

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«buoJjiorusi ¢ ocnoBamu 3xojorum» (51.0.09)

1. Heabp AUCHMIVIMHBI — HAy4YUTh CTYAEHTOB pa3OupaTrbcsi B 3aKOHOMEPHOCTSIX
CYIIECTBOBAHUS JKUBOTO Ha Pa3HbIX YPOBHSIX OpraHM3alllu: OT KJIETKU J0 OMOreoleHo3a, MOHUMAaTh
MEXaHU3MBbl MOJIY4YEHHUs] M IpPeoOpa3oBaHUsl KUBBIMM CHCTEMaMH BEIECTBA M SHEPTUH, CHOCOObI
nepefayl TEeHEeTHYeCKOM HMH(OpPMalMM M OLEHKHM IPHUCIIOCOOJIEHHOCTH >KHMBBIX OpPraHM3MOB B
9KOJIOTUYECKHUX B3aUMOJCUCTBUSAX.

2. B pe3yabTare H3y4YeHHs1 AUCHHMILIMHBI 00y4AIOIIHIICH T0/I2KeH::

Obnadams cnenyroIUMI KOMIETEHIUSAMH U HHAMKATOPAMH UX JJOCTHXKEHUS:

VYK-1.1; OIIK-6.1; YK-1.2; OIIK-6.2; OIIK-6.3; YK-1.3

3nams.

— YIBTPACTPYKTYPY U (PU3HOJIOTHIO MTPO- U 3YKAPUOTHUECKUX KIIETOK;

— CcrocoObl OJTYyYEHUS )KUBBIMU OpraHU3MaMHU SHEpruu U e€ Tpanchopmaiuu B ATD;

— ocHOBHbIe mpuHUUNBl nepeaaun uHGopmanuu ot JIHK uepes nPHK x Genky; mepemauu
TEHETUYECKOT0 MaTepHuaa;

— (pakTopsbl, crocoOHble U3MEHUTh T€HO(POH MOMYNSIHU, €CTeCTBEHHBIH OTOOp, MPOLECCHI
BHJ1I000pa30BaHUS;

— moHATHE (YHIAMEHTAJbHOW SKOJIOTMYECKON HUIIM, CTAaTUCTHUECKHE W JUHAMUYECKHE
XapaKTePUCTUKU MOMYJISIUU, OMOTe01IeH03, TOTOKH BELIECTBA U YHEPTHU B 3KOCHUCTEME, ITI00aIbHBIE
LUKJIbI OMOTEHHBIX 3JIEMEHTOB.

Ymemo:



— TI0Jb30BaTbCsl COBPEMEHHBIMU IPEACTABICHUSIMU O 3aKOHOMEPHOCTSX IPOLIECCOB,
MIPOUCXOIAIINX HA Pa3HBIX YPOBHIX OPTaHU3ALNN KUBOIO — OT KJIETKH J10 3KOCUCTEMBI;

— OLICHMBATh IOCJIEJICTBUS BO3ICHCTBHS HAa I'€HETUYECKUI MaTepuall )KUBBIX CYIIECTB U Ha
MIPUPOIHBIE SKOCUCTEMBI OITACHBIX, BPEIHBIX U MOpaKalouX (aKTopoB.

Bnaodemu:

— COBPEMEHHBIMHU PEACTABICHUSMHI O CTAHOBICHUH OHOC]EPHI, 0 MECTE YEIIOBEKA B HEM.

— 3HAHMSAMU O BO3MOXXHOCTH BO3JEHCTBHS Ha TE€HETHUYECKHIl Marepuan KIETOK Ipo- H
3YKApUOT BHYTPEHHEN UM BHEUIHEW CpPEIbl U O BEPOATHOCTHBIX IMOCIEICTBUAX 3TUX BO3JICUCTBUI Kak
Ha KJIETOYHOM, TaKU Ha OPraHU3MEHHOM YPOBHE.

3. KpaTkoe conepixanue 1M CUMNIMHbI

Pazoen 1. @opmwt scusnu na 3emne.

[Ipokapuotel Apxeu. bakrepuu. Mopdomorus Oaktepuit. CoBpeMeHHas KiaccupUKaIms
6akrepuii. Knerounas crenka. O6omouka. Meron okpacku 6akrepuii o ['pamy. I'paMmonoxuTensHbe
U rpamoTpunaTenbuble 0aktepun. CpaBHUTENbHBIN aHanu3. PazmMuoxxenue 6aktepuid. [lonoxurenbHas
posib Oaktepuii B npupone. bakrepuossl. AnTuOMOTHKU. Bupycomorus kak Hayka Mctopuueckue
3Tambl Pa3BUTHS BUPYCOJOTMU. Mopdoioruss ¥ XUMHUYECKHH cOCTaB BHUpPYCOB. BiaumoneiicTBue
BUpyca C 4YyBCTBUTENbHOW KieTkod. Kitaccudukamms BupycoB. bakrepuodaru, ocobeHHOCTH
B3aMMO/ICHCTBUS ¢ OaKkTepHanbHOM KieTKol. [IpakTuueckoe 3HaueHue 6akTepuodaros.

Pasoen 2. [{umonoeus unmepgasnvix Kiemox.

MeTobl LIMTOJIOTMYECKUX MCCIEAOBAaHUNA OTallbl HUCTOPUM PAa3BUTUS YUYEHUS O KIIETKE,
MOJIOKEHUS KJIETOYHOU Teopuu. MeToabl 3ydeHus: KJIETOK, CBETOBAas M 3JEKTPOHHAS] MUKPOCKOIUS,
CKaHHPYIOINH MHUKPOCKON, panuoaBTorpadus, uMMmyHOoQIyopecueHus. MeMOpaHHbIe OpraHesuIbl
Pa3znenenue )xUBBIX OPraHU3MOB Ha IIPO- U 3YKAPUOT, COBPEMEHHBIE MTPEACTABICHUS O COCTABIIIOIINX
ux CUCTEMAaTUYECKUX rpynmnax. Komnaprmentanuszanus 9yKapUOTHYECKON KJIETKU.
Huromnasmaruyeckass  memOpanHa. Tumbel  Tpancmopta.  OpraHemnabl  KIETOK — J9YKapHOT.
OpHoMeMOpaHHblE — HHIJOIJIA3MATUYECKAsT CEeTh, amnmapaTr [ oJbJKH, JIM30COMBI, MEPOKCUCOMBI,
BaKyOIlb PACTHTENbHBIX KJIEeTOK. JIokanmu3amus cuHTe3a OEIKOB «IOMAIHEro X03sCcTBay U
«OKCIIOPTUPYEMBIX» OCITKOB.

Paszoen 3. I'enemuueckuti mamepuan Kiemxu.

[Ipoueccel, mpoucxoxsmue B uutepdasy c¢ kierounon JJHK UuTepdaznoe saapo. OcobeHHOCTH
ynakoBku JIHK mpokxapuor m ero pacmpeneneHusi NpH [I€ICHUM KIETKU. Paznuuus B cTpoeHuun
XpOMOCOM IIPO- U 3YKapHUOT. Y POBHU KOMIAKTU3ALMK XpOMaTHHA B UHTep(a3zHoM siape. Permkarus,
Tpa"ckpunuusa U penapauusa JJHK sykapuot. Ilonarue kierounoro nukia. [lenenne kietkn Mutos.
CrpoeHre MUTOTHYECKOM XpPOMOCOMBI, (YHKIHS KuHeToxopa. CoOBITHS, MPOUCXOASIINE B pa3HbIE
¢a3pl MuTo3a. L[UTOKMHE3 PACTUTENBHBIX M KUBOTHBIX KIETOK. MTor m 3HaueHue muroza. Meiios.
MecTto B JKM3HEHHOM IMKJIE oOpraHu3smMoB. OtTiauuuss OT MuToTHueckoro jeneHus. CoObiTus,
MPOUCXOAIINE B pa3Hbie ¢a3pl Meio3a. Mtor u 3HaueHue meito3a. JKu3HEHHBIE IUKIBI dyKapHUOT
JKu3HEHHBI LMK Ha3eMHBIX pACTEHMM, [BOMHOE OIUIOJLOTBOPEHUE Yy IBETKOBBIX PACTEHMI,
anoMuKcuc. JKU3HEHHBIM LUKI KMBOTHBIX. JTanbl (JOPMHUPOBAHUS IMOJIOBBIX KJETOK. OcoOeHHOCTH
T pepeHIIMPOBKH AUIIEKIETOK M CIEPMATO30U/10B, TAPTEHOTCHE3.

Paszoen 4. Knaccuueckas cenemuxa.

Metoasl reneTuky. 3akoHbl Menaens. MoHorubpuaHoe U AMruOpuIHOE CKpenuBaHue. ['eHsl,
aJIJIENN, TIOJIHOE U HEIOJIHOE IOMUHHUPOBAHUE, cucTeMa HacinenoBanus rpynn kposu ABO. IIpasuio
YUCTOTHl TaMeT. MeXreHHbIe B3aUMOJECUCTBUS — KOMIUIEMEHTApHOE, SMUCTAaTUYECKOE, MOJUTeHHOE.
®opmupoBanue penoruna Genorun u reHotun. OTO6Op B YUCTHIX TUHUIX. DOpMUpPOBaAHHE TPU3HAKOB
B oMOpuoreneze. Ilmeiiorpomusiii  3ddext reHa, JeTaabHble TEHBl. [IeHeTpaHTHOCTh W
skcrpeccuBHOCTh.  Hopma  peaknuu. LluTomnazmaTudeckass —HacleICTBEHHOCTb. V3MeHeHUs
reHeTUYEeCKOro marepuana. Myranuu. ['eHHble, XpOMOCOMHbIE, T€HOMHbIE MYTalluH, MPOSBICHHUE B
¢enorune. ['enermka mnomymsauuit OmnpeneneHue MNOHATHA NONYIAUMU. ['eHOPOHA MOMYNSAIUI.
Teopema Xapau-BaitHOepra (dbopMyaupoBKka u YCIOBHS BBITONTHEHHS). DakTOpbl HIBOIIOIHH.
HacnencrBenHocTs ¥ u3MeH4YMBOCTH. [lpeiid renoB. Murpauuu. EcrectBeHHblii 0TOOp. PopMbI
€CTECTBEHHOI 0 0TOOpa (IABWXKYIIUN U cTabunusupyrouuit oroop). I'paduueckoe onucanue, npuMepsl.



Mexanusmbel 9 BumooOpazoBanus. JluBeprentHas u  (Quiiernueckas HdBomornusa.  M3omsus

(TpeKOmyIIAMOHHAs M IOCTKONMYJSIIMOHHAS).  AJUIONAaTpHYECKOe W CHMITaTPHUYECKOEe
BugooOpa3oBanue. CoOBpEeMEHHbIE KOHILENIMM BHJIAa — Ouolorudeckas u Mopdosorndyeckas
(TUmosoruyeckas).

Pa3zoen 5. Ocnoswvi sxonozuu.

Okonornyeckre (aktopsl JKU3HENEATSIFHOCTh OPraHM3MOB B 3aBUCHMOCTH OT W3MEHCHHUS
dakropa cpenbl. AGnornueckue (HakTOphl: U3MydeHHUE, BIAXHOCTh, pH, conénocts. JImmutupyromue
daxropsl, npaBwio JInbuxa. buorndyeckue GaxTopbl, TUIIBI OMOTUYECKUX B3aUMOJICHCTBUN: CUMOHO3,
KOMMEHCAJIN3M, HEUTPAIM3M, XUIIHUYCCTBO, MApa3UTU3M, KOHKYPCHIIU. DKOJOTHYECKash HHUIIA Kak
MHOT0()aKTOpPHOE MPOCTPAaHCTBO. AHTpororeHHsle (akropel. OCTpPBIi W XPOHUYECKUH CTpecc,
MOCTACACTBUS  JUISL  JKUBBIX ~ OPraHU3MOB.  XapakKTepUCTUKU  momyisiuu  CTaTUCTHYECKHUE
XapaKTePUCTHKH, CIIOCOOBI HX ONpeAeicHUs. JMHaMUYeCKHe XapaKTePUCTUKH, MOJETH pPOCTa
MOMYJISAIUH, YCIOBHS PeaTH3alii SKCIIOHECHIIMATBHON M JJOTMCTUYECKON MOJIEIH, CIIOCOOBI PEryJISsIIIHN
YHCJICHHOCTH TONyJsiud. K- M r-3KoJlorndeckue crpareruu. DKOJOTUs coodmecTB buoreomneHos,
COo001IeCTBO, FKocucTeMa. Tpodudeckne CBsI3U B COOOIIECTBE, TOTOKU BEIIECTBA M YHEPTHH. BayioBas
Y YKCTasl MIEPBUYHAS TPOAYKIIHS, MOTEPH SHEPTHH MPH MEPEX0Jie MEKIAY TPOPHUSCKUMH YPOBHIMH.
CucremMa NIUKIOB OMOTEHHBIX DJIEMCHTOB, JKMBBIC OPraHU3MbI, KaTaIM3HPYIONMe WX 3Tamnbl. [{ukia
OPraHUYecKoro yriepoja u GopMupoBaHHEe COBPEMEHHOM OHOC(hEpHI.

4. O0beM y4eOHOl AUCHTUNIMHBI

O0BeM THCHUILINHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q, q.
OO0mas TPy10eMKOCTh TUCHUTLTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 64 48
Jlexuuu 0,89 32 24
[IpakTrueckue 3aHATHS 0,89 32 24
B TOM 4HCJI€ B (popMe MPAKTUYECKOHN MOATOTOBKH 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KonTakTHas camocTosTensHas padora 1922 0,4 0,3
CamocTrosTenbHOE U3yUYEHUE Pa3IeIOB JUCHHUIIIIUHBI ' 43,6 32,7
Bua MTOroBOro KOHTPOJIS: 3auer ¢ OLEeHKOI
AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«O0mas u Heoprannuyeckas xumus» (b1.0.10)
1. Heap AUCHUILIMHBI: - (HOPMHUpPOBAHHE Y CTYACHTOB IIEIOCTHOTO €CTECTBEHHOHAYYHOTO

MUpOBO33peHust. Omnupasich Ha TOJYYCHHBIE B CpeIHEH IIKOJeé XWMHMUYECKHE 3HaHUs, MporpaMma
MpeAyCMaTpPUBAET JalbHENIIIee yriTyOJIeHHEe COBPEMEHHBIX MIPE/ICTABICHUN B 00JIACTH XUMUHU.

2. B pe3yabTare U3y4eHUs JUCHUILINHBI 00yYAIOLIHIICS JOI/KEH:
Obaadoams clenyomIMU KOMIETSHIIMSIMEA U WHANKATOPAMH MX JOCTUKCHHUS:

YK-6.1, YK-8.2, 8.3, OIIK-1.1, OIIK-2.1, OIIK-3.1

B pe3ynbTaTe u3ydeHus TUCHUTUIMHBI 00YYarOIIUics JOMKEH:

3namo:

- 3JIEKTPOHHOE CTPOEHHE ATOMOB M MOJIEKYJT,

- OCHOBBI TEOPHH XHMHUYECKOW CBS3M B COCAMHEHUSAX PA3HBIX THUIOB, CTPOCHHUE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;

- OCHOBHBIE 3aKOHOMEPHOCTH  TPOTEKAHUS XMMHYECKUX MPOIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

- METOJIbI OTTUCAHUS XUMUIECKHUX PAaBHOBECHI B pacTBOPax AJIEKTPOJIUTOB,

- CTPO€HHE U CBOKCTBA KOOPJAUHALIMOHHBIX COCTUHEHUN;



- XMMHYECKHE CBOMCTBA 3JIEMEHTOB PAa3JIMYHBIX TPYII MEPHOJIUYECKON CUCTEMBI U UX
BaOXKHEHIINX COCTUHEHUH.

Ymemo:

- BBINOJIHATH OCHOBHBIE XHUMHUYECKHE OIECpallMM, OINPEICTATh TEPMOJUHAMHUYECCKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKIIMNA U PAaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB;

- UCIOJB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKUE CIIPABOYHbBIC TAHHBIC
VTS peteHust Tpo(hecCHOHATBHBIX 3a]1a4;

- MPOTHO3UPOBAThH BIUSHKUE PA3TUYHBIX (DaKTOPOB HA PABHOBECHUE B XUMHUUYECKHUX PEAKITUSX.

Braoems:

- TEOPETUYECKMMHU METOJIaMH OMHUCAHMUSI CBOMCTB MPOCTHIX M CJIOKHBIX BEIIECTB Ha OCHOBE
3JEKTPOHHOTO CTPOCHHUS HMX aTOMOB M TIOJIOKEHUS B TNEPUOJUYECKOM CHUCTEME XUMHUYECKHUX
3JIEMEHTOB;

- DKCIEPUMEHTAJIbHBIMA METOJAMHU OIPENCICHHS] HEKOTOPBIX (DU3MKO-XUMUYECKHX CBOWMCTB
HEOPraHWYECKUX COCAMHEHUM.

3. KpaTrkoe coaepxkaHue IMCHHUIJIHHBI

CTpoeHue aTOMOB M EPHOANYECCKUI 3AKOH.
BonnoBeie cBolicTBa MarepuaidbHbIX 00BEKTOB. YpaBHeHue e bpoinsa.  CoorHorieHue
HeomnpeaenenHocrel ['elizendepra. [TonsTue o kBaHTOBOM MexaHuKe U ypaBHeHuu Lllpeaunrepa.
CoBpemenHast (GOpMYyJIHMPOBKA IMEPHOJUYECKOr0 3akoHa. I[lepwomudeckas cucreMa W €€ CBS3b CO
CTPOCHHUEM aTOMOB. 3arOJHEHNE JICKTPOHHBIX CJIOEB M 000JI0YEK aTOMOB B IIEPHUOIUUECKON CUCTEME
anementoB J[.M. MenneneeBa. CreneHu OKHCICHUsA. BakHeHIne OKHCIHMTEINM W BOCCTAHOBUTEIIH.
Baxneriime cxembl NPeBpaIlleHUsI BEIIECTB B OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUX.

XuMun4yeckas CBi3b U CTPOEHHE MOJIEKY.I.

KoBaneHntHass CBsI3b, OCHOBHBIC IIOJIO)KEHHMSI METOJla BAaJCHTHBIX CBs3el. PaccMoTpeHue cxem
MEePEKPBIBAHUST ATOMHBIX OpOuTaneil mpu oOpa3oBaHWM CBsizel B MojeKyJaX. OCHOBHBIC MOJIOXKCHHUS
MeToJia MoeKyisipHbIX opoutaneit (MO JIKAO). O6mue cBejeH!sI 0 KOMILJIEKCHBIX COSTMHEHUSIX, UX
cTpoeHue. MexMOIIeKylispHas U BHYTPUMOJICKYJpHAs BOJOpOAHAs CBsi3b. MoOHHas CBsI3b Kak
nmpeneibHbId  cay4dail KOBaleHTHOM cBs3u. OOmMe TPeACcTaBICHUS O MEXMOIEKYISIPHOM
B3aUMOJICHCTBUU: OPUEHTAIIMOHHOE, HHAYKIIMOHHOE, TUCTIEPCHOHHOE B3aUMOICUCTBHSI.

JHepreTHKa peakumii ¥ XUMHYECKoe paBHOBeCHe.

[lonssTve O  XUMHUYECKOW  TEpMOAMHAMHUKE, TEepMOJAMHAMUYECKHE  (QYHKIHUM  COCTOSHUSA
(xapakTepuctudeckue (GyHKIUU). XUMHUYECKOe paBHOBecHe. VMICTMHHOE M Kaxylieecs PaBHOBECHUS.
KoHcTaHnTa XMMHUYECKOTO paBHOBECHUS. DJIEKTPOXUMHUECKHE IMPOIECCHI, MOHSATHE 00 3JIEKTPOIHBIX
MOTEHIMaNax. JJEKTPOJABIXKYIIAs CHJIa OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U KPUTEPH
CaMOITPOU3BOJIBHOTO MMPOTEKAHUS IMPOLECCOB.

PaBHoBecusi B pacTBopax.

[Ipomieccel, compoBOXKAarONIKEe OOpa3oBaHWE MKUAKUX HMCTUHHBIX PACTBOPOB HEINEKTPOIUTOB U
3JIEKTPOJIUTOB. ACCOIIMHUPOBAHHBIE M HEACCOLMMPOBAHHBIE SJIEKTPONHUTHL. CTENeHb IUCCOIHAIUU.
Koncranta paumccoumanuu. PaBHOBecue B cuCTEMe, COCTOSIEM U3 HACBILIEHHOTO pacTBOpa
MaJIOPACTBOPUMOTO 3JIEKTPOJIUTA MU €ro KpUCTauioB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coenuHeHuil. PaBHoBecue nuccouuanuy BOJbI, MOHHOE MPOU3BEIECHUE BOJABl U €r0 3aBUCHUMOCTb OT
temneparypsl. llkana pH. I'naponus conei.

CKOpOCTh peakuuii U KaTaaus.

[TonsiTue o xummyeckol kuHeTHKe. OMHOCTAAMNHBIE U CIOKHBIE PEAKIHMH. 3aKOH JEHCTBYIOIIUX
Macc. Koncranta ckopoctu peakuuu. MoneKyIspHOCTh M MOPSJOK pPeaKUuu. 3aBUCUMOCTh CKOPOCTH
peaKIuu OT TEMIIEPATYPhI; DHTAJIBIIHS AKTUBAIMHA. | OMOTEHHBIN M TETEPOTECHHBIN KaTaIu3.

XuMmus S- 1 P- 31€MEHTOB.

Bogopoa-niepBelii 21eMeHT NepUOANYECKON CHCTEMBI, €T0 IBOMCTBEHHOE MOJIOKEHHE. DIEMEHTHI | - 2
n 13 - 18 rpynm mnepuoIUYECKOW CHCTEMBbI. 3aKOHOMEPHOCTH B HM3MCHCHHH JJICKTPOHHBIX
KOH(MUTYpaluii, BEIUYUH PaIUYCOB, SJIEKTPOOTPULIATEIHPHOCTH W JHEPIMM HMOHU3AIMH aTOMOB.
Tunuuxple cTeneHu OKUCIEeHUS. XUMHUYECKUE CBOICTBA MPOCTHIX BEHIECTB. 3AKOHOMEPHOCTHU B



CTPOCHHHM M CBOMCTBAaX OCHOBHBIX THUIIOB coeauHeHHil. [lpupoaHble coequHEHHs, MOITY4YeHHE U

MIPUMEHEHHUE.
Xumus d- u f- 31emeHTOB.
Onementsl 3-12 Tpynnm TNEpPHOAMYECKONM CHUCTEMBL. 3aKOHOMEPHOCTH B HW3MCHCHUU

ANEKTPOHHBIX KOH(UTypalui, BEJIUYUH PAIAUYCOB, SHEPrUM HOHU3AIMH, XapaKTEPHBIX CTereHen
OKHCJICHUSI, KOOPJIMHALMOHHBIX 4YHuceld aroMoB. [lpupojaHble coeauHEHHUs, TMOJIy4YeHUEe U
COIOCTaBJIeHHE (U3MUECKUX M XUMHYECKHX CBOMCTB MpocCThIX BemecTB. CTpoeHHEe U CBOMCTBa
OCHOBHBIX THIIOB coeanHeHui. OcobeHHOCTH f- SIeMEHTOB.

4. O0beM y4eOHOi AU CIUIITTHHBI

Bcero 1 cemectp 2 ceMecTp
Bunpl yueOHoI paboThI B3au. | Bakan. | B3au. | Bakang. | B3au. | Bakan.
e. yacax el. yacax el. yacax
O0mast Tpy10eMKOCTh
AMCUMILIMHBI 10 Y4eOHOMY 16 576 8 288 8 288
TJIAHY
Kounrakthas padora (KP): 9 320 45 160 45 160
Jlexuun (JIek) 3,6 128 1,8 64 1,8 64
[Ipaktuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
Jlaboparopusie paboTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrosteabHas padora (CP) 5 184 2,5 92 2,5 92
CamocTosTenbHOe U3yueHue
pa3aenoB TUCIUATLINHBI 5 184 2,5 92 2,5 92
Bua koHTpOJIAA: IK3aMeHbI 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunet yueOHoit paboThI B 3au. B B3au. | Bacrp. | B3au. | Bacrp.
ACTPOHOM.
el. en. qacax el yacax
yacax
O0mas Tpya0eMKOCTh
AUCHUILIMHBI 10 y4eOHOMY 16 432 8 216 8 216
IUIAHY
Kounrakrhas padora (KP): 9 240 45 120 45 120
Jlexuun (JIex) 3,6 96 1,8 48 1,8 48
[TpakTrueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
Jlaboparopusie paboTsl (JIP) 3,6 96 1,8 48 1,8 48
CamocrositeabHas padora (CP) 5 138 2,5 69 2,5 69
CamocTosTenbHOE H3yUYEHHE
pa3nenoB TUCLUTUIUHBL 5 138 2,5 69 2,5 69
Bua kouTpos: sxk3amennl, KP-2 2 54 1 27 1 27
ceMecTp

AHHOTanuA padoyeil NPpOrpaMmMbl JUCUMILIHHBI
«Anaantnueckas xumus» (b1.0.11)

1.He.111, AUCHUIIVIMHBIC - HpI/IO6peTCHI/IC O6y‘laIOII_[I/IMPICSI 3HAaHUM MO OCHOBHBLIM rpymnmnamM METOI0B
XHUMHUYCCKOI'o aHalin3a, HauoOoee IMIAPOKO MPUMCHSACMBIX B ITPOMBIINIJICHHOCTU U HCCHe)IOBaTeHBCKOﬁ
pa60Te, a TaKXeE KOMHCTCHHHﬁ, HeO6XO,Z[I/IMBIX XUMHUKaM-TCXHOJIOT'aM BCEX CHCHH&HBHOCTCﬁ JJIA
PEIICHUA KOHKPETHBIX 3aa4 XUMHUYCCKOI'o aHaJIn3a.



2. B pe3yabTare u3y4eHHs TUCHUIINHBI 00y4aIOIHIICS JOJI/KEH:

Obnadamye CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:
VK-6.1, YK-8.2,8.3, OIIK-1.1, OIIK-2.1, 2.3, OIIK-3.1

B pesynbrare nzyueHust JUCUUIUIMHBI 00yJaroIUHCs TOJKEH:

3uams:

- OCHOBHBIE ITOHATUS, TEPMUHBI, METOJbI U IPUEMBI KAUECTBEHHOI'O ¥ KOJIMYECTBEHHOTO
XMMHAYECKOTO aHaIN3a, TEOPUI0 XUMUYECKUX U (PU3UKO-XMMHYECKHX METOJIOB aHAIN3a, TMPUHIIMIIBI
paboThI OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKUX METOJAX;

Ymemo:

- IPUMEHATh IPUOOPETEHHBIE TPAKTUUYECKUE HABBIKM B MPO()ECCUOHAIBHON NEeSTEIbHOCTH IS
pelIeHns KOHKPETHBIX 3a]lay; BJaJeTh: MOHMMAHUEM LEJIEH U aNrOpUTMOB XMMHUYECKOI'O AaHAJIMU3a,
crioco0amMM pelIeHUs] AHAINTHYECKUX 3a/1ad, OLEHKOW BO3MOXKHOCTEH Ka)XI0ro METO/a aHalu3a,
OCHOBaMH METPOJIOTHUYECKOMN OLEHKU PE3yIbTaTOB KOJIMUYECTBEHHOIO XMMHUECKOT0 aHAIN3a;

Braoemy:

- IIOHMMaHHEM LeJedl U aJroOpuTMOB XHMHUYECKOIO aHajiu3a, Croco0aMu pelieHus
QHAINTUYECKUX  3a1ad, OLEHKOM BO3MOXHOCTEH KaXIOr0 METOJa aHajlu3a, OCHOBAMHM
METPOJIOTMYECKOM OLIEHKH PE3yJIbTaTOB KOJMYECTBEHHOTO XUMUYECKOT0 aHaJIn3a;

- UMETh IPEJCTABICHUE O €IMHOW JIOTMKE XMMUYECKOI0 aHajlu3a, 0 MHOIOOOpa3uM METOJIOB
XMMHUYECKOI0 aHaJIM3a U O KOHTPOJIE KAa4eCTBA PE3YyIbTATOB KOJIMUYECTBEHHOTO XUMUYECKOIO aHAJIN3A.
3. Conep:xanue pa3aejioB JMCHUILIMHBI «AHAJTUTHYECKAsE XUMHS»

Pazgen 1.

KauecTtBeHHbIl aHanu3

1.1. ITonsATue 06 aHATUTUYECKONW XMMUU U KAYECTBEHHOM XMMHMYECKOM aHaiu3e. OpraHuyeckue
AQHAJIUTUYECKUE PEAreHThI.

3amaud aHATUTHYECKONW XHMHH. OJIEeMEHTHBINA, (ha30BbIi, (YHKIMOHANBHBIN aHanmu3. [Ipumepsl
onpeneneHuil. AnHamutnueckuid curHan (AC) kak HOCHTENb KayeCTBEHHOM U KOJMYECTBEHHOMN
uHpopmanuu 00 o0bekTe aHanu3za. OCHOBHbIE TpeOOBaHMUs, IPEAbABIsSEMbIE K METOJaM XUMHUYECKOTO
ananu3a. [Ipegen oOHapyxkenus. M30upaTebHOCTh U CIIOCOOBI €€ TOBBIIIEHUS. Y CIIOBUS BBIMIOJTHEHUS
ompeneneHuil. XUMUYeckHe peakuuu (TpyImoBble, OOIIMe, YacTHbIE). AHaluTHUecKas ¢opma,
aHAJIMTUYECKUE NMPU3HAKU. AHAIUTUYECKUE KIacCU(PUKAIMU KAaTHOHOB M aHHMOHOB, OCHOBAaHHbIE Ha
peakuusax OCakJeHHUs. AHAJIUTHYECKHUE TPYIIBI HOHOB U mepuoanyeckuil 3akoH /[[.M. Menneneesa.
CucremaTnueckuii ¥ JpoOHBIM aHaIM3 Ha HOpUMEpe CMECH KaTHOHOB. KauecTBeHHBIH aHaIu3
HEU3BECTHOTO BelecTBA. XHMMHUYECKHE U (PHU3MKO-XMMHUYECKHEe MeToAbl aHanu3a. llonsatue o
OMOXMMHYECKUX, OMOJIOTHYECKUX U KUHETUYECKUX METO/IaX aHaIu3a.

1.2. Oprannyeckue aHaTUTUYECKHUE peareHThl

Oprannueckue aHanuTuueckue peareHtel (OAP) B aHanu3e HEOpraHMYECKUX  BEIIECTB.
Knaccudukanus OAP no tuny peakumii ¢ Heoprannueckumu noHamu. Kommiekcoobpasyroume OAP
U CTPOEHHE MX MOJIEKYN: (PYHKIHMOHAIbHO-aHAJIMTUYECKasi TPYIIHUPOBKA M aHATUTHUKO-aKTHUBHAs
rpynmna. Oco0eHHOCTH W mpeumylnecTBa ucnoib3zoBanus OAP, oOmactu npumenenus. I[Ipupona
XUMHUYECKOH CBsi3u B KoMmIiekcax OAP ¢ moHaMu MeTayuioB M €€ TIPOSIBICHHE B OKPACKE KOMILIEKCOB.
Peakuiun OAP c¢ xpomodopueiMu 3nementamu. OAP — ocamutenu. PactBopumocts OAP u ux
KOMIUIEKCOB C MeETaJUlaMd B BOJE M OpraHudeckux pactBopureisix. [Ipumenenne OAP nmia
AHAJIMTUYECKOTO KOHLEHTPUPOBAHMSI.

1.3. PaBHOBecHS B TOMOTE€HHBIX U T€TEPOTEHHBIX aHATUTHUECKUX cucTeMax. KOHCTaHThI paBHOBECHS .
OcHOBHBIE ~TUIIBI peakuui, TmnpuMeHseMbIXx B AX (KHCIOTHO-OCHOBHBIE, OKHCIIUTEIILHO-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa3oBaHus, ocaxjaeHus). CocTossHue MOHOB B pacTBope. KOHCTaHThI
paBHOBECHS: TEPMOJMHAMHYECKHE, KOHIICHTPAL[MOHHbIE, ycJIOBHbIE. DakTOpbl, BIHAIOIINE Ha
XUMHUYECKOe paBHOBecHE (KOMIUIEKCOOOpa3oBaHue, 00pa3oBaHHE MaJlOPACTBOPUMOTO COETUHEHUS,
U3MEHEHHE CTENIEHN OKUCIIEHUS], TPUPOBI PACTBOPUTEIIS, HOHHOW CHJIBI pacTBOPA, TEMIIEPATYpHI,
COJIEBOT'O COCTaBa pacTBOpA).



PaBHOBecusl aHAJIMTUYECKH BaXXKHBIX IPOTOJUTHYECKMX CUCTEM. BoaHbIE M HEBOAHBIE PAaCTBOPHI
CWJIBHBIX U CJIa0BIX KHUCJIOT U OCHOBaHMHA. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH, MX B3aUMOCBSI3b.
I'maponus m ero MCHONb30BaHWE B KAYECTBEHHOM aHalM3€. YPaBHEHHWE MaTepuUaibHOro OanaHca.
Beruncnenue pH pactBopos. [1onunpoToOHHBIE KUCIOTHI M IIOJMOCHOBHBIE OCHOBAHMSI. XMMUYECKHE U
(bU3NKO-XUMHUYECKHE METO/IbI orpeaesieHus: pH pacTBopos.

BydepHbie pacTBOpBI, MCIOJIB3yeMble B XMMHMUYECKOM aHalM3€, UX COCTaB, CBOWCTBa, pacyer pH.
Bydepnas emkocTs, 001acTs OypepupoBaHust, IPUMEHEHNE B AaHATUTUIECKON XUMHU.

PaBHoBecuss B peakuusax — KoMmiuiekcooOpazoBaHus.  KOHCTaHTBl ~ paBHOBecHs — IIpolecca
KOMILIEKCOOOpa30BaHHUS: CTyIIEHYATBhIE, o0mue, YCIIOBHBIE. [Ipumenenue peakuuit
KOMILIEKCOOOpa30BaHUs B KAUECTBEHHOM aHAJIM3€ U JIJIsl MACKUPOBAaHUS HOHOB.

PaBHOBecus B rereporeHHbIx cucreMax. [IpousBeaenne pacTBOPUMOCTH.

Paznen 2.

XapakTepucTuKa METO/I0B KOJIMYECTBEHHOTO aHAIN3a

2.1. MeTtposoruyeckiue OCHOBbI XUMHUYECKOT0 aHAJIN3a

OCHOBHBIE METPOJIOTMUECKHUE XAaPAKTEPUCTUKN METOJI0OB U METOJMK: UyBCTBUTEIBHOCTh, TOUHOCTh U
IPELU3NOHHOCTb, H30UPATENIBHOCTh, AKCHPECCHOCTb. [lorpemHocTd M HEonpeaeseHHOCTH
n3mepenuil. Tounocts. Buael nmorpemnocteif. CiyyaiiHas NOrpeUIHOCTh, €€ MHTEpBaJIbHAs OLICHKA.
CraTtuctuyeckas OlleHKa Mpeuu3noHHOocTH. CucteMaTnueckas norpemtocts. OCHOBHBIE CIOCOOBI €€
olieHKH. [IpaBUIBHOCTD pe3ynbTaTOB XMMHUYECKOIO aHalu3a U crnocoObl ee oueHku. llpencrasienue
pE3yJIbTaTOB  KOJIMYECTBEHHOIO XHMMHYECKOro aHaim3a. OCHOBHas MareMaTudecKkas MOJEIb
MIPE/ICTABICHUS] PE3yJIbTaTOB XHWMUYECKOro aHaiu3a. [loHATHE O perpeccMOHHOM aHalu3e, €ro
IIPUMEHEHHE B aHAIUTUYECKON XUMUH.

2.2. KucinoTHO-0CHOBHOE THTPOBaHUE. MeTO1bI MHAWKAIIMY KOHEYHOW TOYKU TUTPOBAHHUS.

Metoabl KOJMYECTBEHHOro0 aHanu3a. TpeOoBaHUs, NpeabsBiIseMble K XUMUYECKHMM pPEAaKIHSIM B
XUMHYECKOM aHaIM3e. DTarbl KOJUYeCTBEHHOTO omnpeaencHus. Otdop mpoOwl. [IpeacraBurenbHOCTD
pe3yJIbTaTOB aHAIU3A.

Turpumerpuueckue meroasl aHanuza. [lpuHuun tutpumerpun. Pacuersl B TuTpumerpuu. CrocoOsbl
TUTpOBaHMs. TUTpoBaHHE U ero 3Tambl. I'paduueckoe M300pakeHUe mpoliecca TUTPOBaHUS. Buiel
KpuBbIX THUTpoBaHMUs. CKauoK TUTPOBAaHMS, TOYKa OSKBUBaIEHTHOCTH (TD), KoHeuyHass Touka
tutpoBanus (KTT). IlepBuuHble ¥ BTOPUYHBIE CTAHAAPTHL. AHAIUTHKO-METPOJIOTHUYECKas
XapaKTepUCTHKA TUTPUMETPUUYECKUX MeToA0B. Kiaccudukanus TUTPUMETPUUECKUX METOJI0B
aHaJIn3a.

CymHOCTh METO/1a KUCIOTHO-OCHOBHOTO TUTpoBaHus. Pacuer u nocrpoenne pH —KpHUBBIX KHCIOTHO-
ocHOBHOro TtutpoBaHus. CnocoObl uaentuukanuu KTT. KucnoTHoO-oCHOBHBIE HHIMKATOPHI,
MEXaHM3M U3MEHEHMs] OKpacku MHauKaropa. Muaukaropusle ommoOku. [lokasarens TurpoBanus (pT).
[IpaBuno BeIOOpa MHAMKATOpA MO TEOPETUYECKHM KPHUBBIM TUTpOBaHMs. IIpuMepsl ABYXIBETHBIX M
OJTHOIIBETHBIX HHJUKATOPOB.

WuctpymenTanbHble criocoObl ycranoBineHust KTT B Tutpumerpuueckom ananuse. Perucrpanus AC B
pPa3IMYHBIX BHUJAX TUTPUMETPUUYECKOTO aHalu3a: MOTEHLMOMETPUYECKUH, KOHIYKTOMETPUUYECKUH,
aMIIepOMETPUYECKUN 1 ONTUYECKHH cIoco0bl. PaccMOTpeHne KOHKPETHBIX IPUMEPOB ONPEACTICHUMN.

2.3. OKHUCIHTETHHO-BOCCTAHOBUTEIPHOE TUTpOBaHWE. [IpHHIMIT MeTOoJa W €ro MPaKTHYECKOe
HUCIOJIb30BaHUE.

OO6mrast xapakTEPUCTHKA OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX (pea-OKC) MeToA0B. OKHCIUTETHHO-
BOCCTAaHOBUTEJIBHBIN NOTEHIUAII U OKUCIUTEIbHO-BOCCTAHOBUTEINbHAS peakuus. DakTopsl, BIUAIOLINE
Ha  BEIMYMHY  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOIO  MOTeHIMana. KOHCTaHTBI ~ paBHOBECHS
OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMI U UX MCIOJb30BaHUE B peA-OKC MeTo1ax. ComnpsiKeHHbIE
peaknuu. BpiOOp THTpaHTa B ONTUMAIBHBIX YCIOBHUSAX THUTPOBaHHUSA. KpuBBIE OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHOIO TUTPOBaHUsA. PaKTOPHI, BIUAIOLIME HA BEIUYMHY CKAuKa KPUBOU TUTPOBAHUS.
Nunukamus KTT xumudeckumu U GU3NKO-XUMUIECKUMU METOaMH.



IlepmanranatomeTpus. XapakTepuCcTUKAa METOJA. Y CIIOBHs MPOBEAEHUS NEPMAHIAHATOMETPUYECKUX
onpeneneHuil. BemectBa, omnpenensieMble NEepMaHIAHATOMETPUYECKMM MeToIoM. JlocToMHCTBa u
HEJ0CTaTKHU METO/1a.

Hono- n nogumerpust. XapakTepucTUKa METOAOB. Y CIOBUS MPOBEACHUS MOJI0- U HOJUMETPHUUECKUX
tuTpoBaHuil. OnpeznensemMple BeniecTBa. JJocTOMHCTBA U HEAOCTATKU METO/IOB.

AHanmuTHuecKkue  OCOOEHHOCTH  JAPYrMX  METOJOB  pEA-OKC THUTPOBaHUS  (XpoMaTOMETpus,
OpomMaToMeTpusi, BAaHAAATOMETpHs, LepuMeTpust). [IpruMepsl MpakTHYECKOTO MCIIOIB30BaHUS METO/I0B
OKHCJICHUS-BOCCTAHOJICHUS B aHAJIM3€ HEOPIaHUYECKUX U OPraHUYECKUX BEIIECTB.

2.4. KomIieKkCOHOMETprUYecKoe TUTpoBanue. [IpuHIMI MeTo1a U ero MPaKTHYECKOe UCTIONb30BaHUE.
IIpumeHeHune peakiuil KOMILIEKCOOOpa3oBaHMS B XMMHYECKOM aHanu3e. Heopranuueckue u
opranuueckue  juraapl.  KomruiekcoHsl #u uX  cBoiictBa.  OCOOEHHOCTH — peakUuuu
KOMILIEKCcO0Opa3oBaHus (xesnaTooOpa3oBanus) HOHOB MeTaiioB ¢ D/ITA. YcinoBHbIE KOHCTAHTBI
YCTOMYMBOCTH KOMIUIEKCOHATOB M WX THPAKTUYECKOe HCHojib30BaHue. (OCOOCHHOCTH BBHIOOpPA
ONTUMAJIbHBIX YCJIOBUH KOMIUIEKCOTPUUYECKOTO TUTpOoBaHUsA. KpuBble KOMIIJIEKCOHOMETPUYECKOTO
TUTpoBaHUsA. PaKTOPHI, BIUAIONINE HA BEIMYUHY CKauka TUTpoBaHHS. CIOCOOBI YCTaHOBIICHUS
MOMEHTa YKBHUBAJIEHTHOCTH. MeETaUIOMHIUKATOPbI, CYIIHOCTh UX AeWcTBUSA. BbiOop MHauKaTOpa Ams
KOHKpPETHOIO Cilydas THUTPOBaHHs. AHAIUTHYECKHEBO3MOXHOCTU KOMIUIEKCOHOMETPUYECKOIO
TUTpoBaHUA. [IpMMeHeHe KOMITJIEKCOHOB B KaU€CTBE MACKUPYIOLUX areHTOB B aHAJIUTUYECKON
XUMUH.

2.5. I'paBumerpuyeckuil aHanu3. I[lpuHiounm wmeroma M €ro NpakTHUYECKOE MCIOJIb30BAHUE.
OcanurenbHOE TUTPOBAHE.

Peakiun ocaxaeHMs B KOJMYECTBEHHOM aHaiu3e. ['paBumerpuueckuil ananu3. CylHOCTb
TPaBUMETPHUECKOTO0 HeopraHmyeckoro ananmza. OcaxmaemMas u TrpaBUMeETpUYecKas (OpPMBI;
TpeOOBaHuUs, NMpeAbsABIseMble K HUM. BakHeillue 3tanbl rpaBUMETPUUYECKOrO aHalu3a. MexaHu3M
oOpa3oBaHus 0CaJKoB. DaKTOPHI, BIUSIIONINE HA TIOJHOTY OCKICHUS. 3arpsi3HEHUS 0CaIKOB. BriOop
peareHTa-ocaaurens. Heopranuyeckue m OpraHM4eckHe OCaJUTeNd B I'PAaBUMETPUUECKOM aHaJIM3e.
Teopernueckoe 00OCHOBaHUE BBHIOOpA ONTHMAJIbHBIX YCIOBUH OCAXKICHUS KPUCTAJUIMUECKUX H
amopdHbIX ocaakoB. [TomydeHne rpaBUMeTpUUECKON (HPOPMBI.

Wctounuku mnorpemHocTtedi. TOYHOCTH W IMYyTH MOBBILIEHHS TOYHOCTH TI'PAaBUMETPUUYECKUX
onpezaeneHui. BerunMcinenus B rpaBUMETPUYECKOM aHainu3e. KOHKpETHbIE NMPUMEPHI MPaKTUYECKUX
onpezaeneHuil. JIOCTOMHCTBA U HEOCTATKU IPaBUMETPUUECKOT0 aHaIM3a. DJIEKTPOrpaBUMETPUUECKHMA
aHayn3. CyIHOCTb METOAA OCAAUTEIBHOIO TUTPOBaHMs. THAMKATOPBI HCIIOJIB3yEMBIE B ’TOM METOJE.
[Iprmepbl KOHKPETHBIX ONpeAeIeHUI.

Pazgen 3.

[Ipo6ooT60p 1 MPOOONOArOTOBKA.

[Tonatue mpoObl. Buasl mnpoO: TouewHas, TreHepaibHasi, M[POMEXYTOUHas, JabopaTopHasd,
KOHTposibHas. OTOop mpoObl chimyunx wmarepuanoB. I[IpoGomoaroroska. ®opmynbsl Puuapaca-
Yeyorra n Jemonna — Xanbdepaans. Oréop mpobd B TBepAbIXx MaTepuanax. Otbop mpoObl B
KHUJKOCTAX, IPUPOAHBIX U CTOYHBIX Bojax. OTOop nmpoOkl B razax.

Mertoabl BekpbITusi Tpo0. PasnokeHue mpoObl «MOKpBIM» M «CyXHM» crocobamu. CrienuaibHble
METO/IbI Pa3I0KEHUS: TEPMUUECKOE PA3I0KEHHUE, TUPOTUAPOIIU3 U ITHUPOIIU3.

Pasnen 4.

MeTtobl pa3aeneHus U KOHLEHTPUPOBAHUS.

WnauBuayanbHoe UM TpPYNNOBOE  KOHLEHTPUpOBaHHE.  AOCOIIOTHOE U OTHOCUTEIbHOE
KOHLeHTpupoBaHue. KonaumuecTBeHHbIE XapaKTEPUCTUKM METOJa KOHUEHTpUpoBaHUA. I[Ipumepsl
HCIOJIb30BAaHUS METO/I0B KOHIIEHTpUpOBaHUs. Vcronp30BaHne METO10B MACKUPOBAHUS, OCAKIACHUS 1
COOC@XJEHUs AJI1 KOHLEHTPUPOBAHMA U pasaeneHus BemecTB. I[Ipumeprl onpenenenuii. Meton
SKCTPAKIMU U €ro OCHOBHBIE XapaKTEPUCTUKHU. XpomaTorpaduueckue M COpOIMOHHBIE METOJBI.
Merton ¢notauuu. [Ipumeps! onpeneneHuii.

Kypc «AnHanutudeckas xumus». Y. 11.

Beenenne 8 DXMA



OXMA — cocTtaBHas 4acTh aHamuTH4YecKor xumuu. Kiaccudukamus Gu3nko-XuMUYECKHX METOJIOB
aHann3a. AHAIUTUYECKUIN CUTHAT KaKk WH(popMaTtuBHas (PyHKIUS cocTaBa BemiecTBa. OTHOCUTEITBHBIN
xapaktep usMmepenuit B ®XMA. Oranonsl. JIuHeWHbIN Ouana3oH ONpEACNSIeMbIX KOHIICHTPALIM.
UyBCTBUTEIBLHOCTH MeTO/Ia. BepxHuii n HUKHUHN nipenensl ooHapy)enus. @opmyna Kaiizepa. Metos
KOJIMYECTBEHHBIX M3MEpPEHUH (BHEIIHET0O W BHYTPEHHETrO CTaHAapTa, MJ00aBOK, THUTPOBAHUS,
muddepenunanbapie MeToapl) B DOXMA, uX XapakTepuCTUKa U YCJOBHSl  IPUMEHEHUS.
AHanuTHYECKNE U METPOJIOTUUECKUE XaPAKTEPUCTUKH.

Paznen 5.

CriekTpanbHble METO/IbI AHATIN3A.

[lonydyeHne XHWMHKO-aHAUTUYECKOW MHGPOPMAIMU TMPU B3aUMOJCHCTBUH  3JIEKTPOMArHUTHOTO
U3Ty4YeHUss C BemecTBOM. Kiraccuukamust CHEeKTpalbHBIX METOJOB aHalu3a. ATOMHas H
MOJIEKYJISIpHAsl CHEKTPOCKOIUs. AGCOPOLIMOHHBIE K SMUCCUOHHBIE METO/IbI AaHATTU3A.
ATOMHO-3MHMCCUOHHBIN CIIEKTPAJIBHBIA aHainu3. TeopeTHYeCKUE OCHOBBI AaTOMHO-3MHCCHOHHOIO
CHEKTPaJbHOTO aHanu3a. Buael mna3M. ATOMHO-DMHUCCUOHHBIE JIMHEHYaThle CHEKTpbl. 3aIluch
CIEKTPAJIBbHBIX JIUHUM B BUE TepMOB. CXEMBI JIEKTPOHHBIX IIEPEXO0B B ATOME IIEJIOYHOI0 METAJIA.
Pacnpenenenne bonbimana. ®akTopbl, BIMSIOMIME HAa WHTEHCUBHOCTb CIEKTPAJIbHBIX JIMHUM.
[Iponeccst nonmnzanuu u camonoriomenus. ®opmyner Caxa u Jlomakuna — [laii6e. CnekrpanabHbIe
pUOOPHI U CIOCOOBI PETUCTPALIMU CIIEKTpa (BU3yalbHBIH, (hoTorpaduueckuii u GOTOINEKTPUUECKUN).
KauecTBeHHBIN aHAM3, paciiu(poBKa YMUCCHOHHBIX CIIEKTPOB M HICHTH(HUKAIUS JJIEMEHTOB IO UX
cnekrpaM. KonudecTBeHHble MeTO[bl aHain3a. [IpakTMka aTOMHO-3MHCCHOHHOW CHEKTPOCKOIHH.
XUMUKO-CIEKTPAJIbHbIE METO/Ibl aHAIH3A.

ATOMHO-3MHCCUOHHAs (OTOMETpHs IUIAMEHH. BuAbl HU3KOTEMIIEPATypHBIX IUIa3M U HUX
XapakTepucTuka biok-cxema miuameHHoro QoroMerpa. Bo3MOXHOCTH METONa M €ro OrpaHHuYCHHS.
AHUOHHBIH W KaTHOHHBIA 3¢ GdeKkThl. MeToAbl KOJIMUYECTBEHHBIX OINpeAeNieHuH B IJIaMEHHOMN
doromerpun. [Ipenen oOHapykeHUs, BOCIIPOU3BOJUMOCTb, CEIEKTUBHOCTh. O0IaCTH NPUMEHEHUSI.
ATtomHO-abcopOrmonnas crnekrpooromerpus. OOmas xapakrepuctuka wmerona. llormomenue
ANIEKTPOMAarHUTHBIX  BOJH  CBOOOAHBIMH  aromamu. biok-cxema  mpubopa.  Mcrounuku
MOHOXpoMaTHueckoro u3nydeHus. CrocoObl aromMuszanMu MpoObl. MonaynsTop, €ro Ha3HaueHHe.
N30uparenbHOCTh, JOCTOMHCTBA M HENOCTAaTKU MeToja. CpaBHEHHE aHAJIMTUYECKUX XapaKTEPUCTHUK
METO0B aTOMHOI a0COpOLIMU 1 aTOMHOW SMHCCHHU.

MonexkyinspHas cieKTpocKonus. MeToibl ONTHYECKOW MOJEKYISAPHOU criekTpockonuu. Ilormomenne
3JEKTPOMArHUTHOTO H3JIYYEHHUS MOJIEKYJaMU. ODJEKTPOHHBIE NEPEXOAbl M CHEKTPbl MOTJIOLIECHHUS
Monekyd. CXxeMbl 3JIeKTPOHHEIX TepexonoB. CpaBHeHMe aHamuTHYecKuX curHanos d-d° mepexosos,
TIEpPEX0I0B ¢ MEPEeHOCOM 3apsAaa M T-T HepexojoB. 3akoH bByrepa-JlamGepra-Bepa. MomspHblit
kod(purment nornomenus Crocobsl ero ompeaeneHus. ONTUMHU3ANUS YCIOBUN aHAIUTHYECKUX
onpeneneHuii. Bribop cBetodunpTpa. KoHTpacTHOCTh aHanutuyecko peakiuu. OTKIOHEHHS OT
3akoHa byrepa-JlamGepra-bepa. CpaBHeHue (poromerpuu u crekTpodoToMeTpuu. Amnmaparypa JUis
CHEKTPO- U (POTOMETPUUECKUX H3MEPEHUU. XapaKTepucTHKa (OTOMETPUYECKHUX METOJIOB aHaIH3a.
N3buparensHOCTh B criekTpodoTomMeTpun U ee odecriedeHue. [IpuHIUN afAMTHBHOCTH TOTJIONICHUS.
AHanu3 OWHApHBIX PACTBOPOB DJIEKTPOIUTOB. TOYHOCTP W BOCHPOU3BOJUMOCTH PE3YIbTATOB
dboTomerpuueckux omnpeneneHuit. uddepennmansuas Goromerpus. Meroa ogHO- U JABYCTOPOHHEH
muddepeHnmanbHoi GpoTomerpun. MeToab! crieKTpohOoTOMETPUUYECKOTO TUTPOBAHUSI.
TypOunumerpuueckuii U HepeIOMETpUUYECKUN MeTONIbl aHanu3a. PaccesHue cBeTa TUCTIEPCHBIMH
gacTuaMu. CBs3b ONTHYECKON IJIOTHOCTH C KoHIeHTparued. Koaddumuent myrtHocTH pacTtBOpa.
Teopernueckue OcHOBBL. YpaBHeHue Pones. TpeOGoBaHHS NpeabSBIsSEeMble K HCHOIb3yeMbIM
peaknusaMm. TypOunuMeTpudecKkuii KHHETUYECKU MeTO . BO3MOKHOCTH METO/IOB.

JlroMMHecCHIeHTHBIe MeToabl aHanu3a. @nyopecueHuus u  Qocdopecueniusa. [Ipumenenue
SHEPreTHYecKON auarpamMmbl SIOIOHCKOTO HpH PAaCCMOTPEHUU CHUHIJIET-CUHIJIETHBIX M CHHIJIET-
TPUILIETHBIX DJEKTPOHHBIX TepexonoB. KonebarenpHas penakcanuss ¥ BHYTPEHHSISI KOHBEPCHS.
KBanTOBBIN 1 2HEpreTHUecKui BHIXOABI. DaKTOPHI, BIUSAIONINE HA HHTCHCHBHOCTH (DIIyOpPECIIEHIINH.
TemneparypHoe Tymenue ¢ayopecruenuuu. [lpasmio Crokca-Jlommens. CBs3b CTPOCHUS MOJIEKYJIbI
OpPraHMYECKOTO COEAMHEHMSI C €ro CIOCOOHOCTBHIO K (piyopeclieHUnu. 3epKaibHas CUMMETPHS



CIIEKTPOB MOIJIOIICHUS U U3JTydeHus. 3akoH BaBuiioBa. @iyopecueHIusa U cTpoeHue MoJiekyi. Cxema
bayopuMETpUYECKUX ~ W3MEpeHHi. BBIOOp MEepBUYHOTO HW  BTOPUYHOTO  CBETO(PHIBTPOB.
KonmaectBennsnii ananmus. KonnentpanuonHoe tymerne. O01mas XxapakTepuCTHKA METOA.

Paznen 6.

DNEKTPOXUMHYECKUE METO/IbI aHAJIN3A.

Knaccudukanms DXMA. Knaccudukamus 37€KTpoI0B U IESKTPOXUMHUECKUX sueek. [lomsapuszyembie
U HENoJIApu3yeMble dJeKTpoabl. BonbramnepHsle kpusble. lcnonp3yemble XUMHUYECKHE U
ANEKTPOXUMUYECKUE pEeaKlMH, TpeOOBaHUS, MNPEABbABIAEMblE K 3TUM peakuusiM. Bo3MoKHOCTH
OXMA.

Kongykromerpus.  OOmias ~ XapakTepucTUKa  MeToAa.  YJelbHas | SKBUBAJICHTHAsA
ANEKTPONPOBOJIHOCTh  pacTBOpoB.  [loaBmwxkHocTM  MoHOB.  [lpsMas  KOHOyKTOMETpUS U
KOHJIYKTOMETpHYecKkoe TUTpoBaHue. Kpuble TuTpoBaHUs. PaKTOphI, BIMSIIOLIME HAa XOJ KPUBBIX
TUTpoBaHus. IIpuHLIMIIMANbHAsT CXeMa YCTAHOBKM ISl KOHAYKTOMETPUYECKHX H3MEpPEHUH,
HCIIONB3YEMBIE  DJIEKTPOAbl. Bo3MoOXkHOCTM MeTona, JOCTOMHCTBA, HeAocTarku. Ilpumepsl
ompeneneHuii. BricokoyactroTtHOoe TtHTpoBaHue. OcoOeHHOCTH Mertona. [IpuHIUNmManpHas cxema
yCTaHOBKHU. Vcnosib3yemble MHAYKTUBHBIE U €MKOCTHBIE sTUeUKU. DOpPMBI KPUBBIX BBICOKOYACTOTHOTO
TUTpOBaHuA. Anmnapartypa. Bozmoxknoctu metona. IIpumeps! onpeneneHui.

[Torenunomerpus. Onpenenenue Meroaa. Mcnonb3yeMmble rajibBaHudeckue sueiku. MuaukaropHbsie
ANIEKTPOABl W ANEKTPOAbl  cpaBHeHUs. JloHHaHOBCkUM ¥ Audy3HOHHBIA  TOTEHIMAIBI.
Knaccudukanus HOHOCETEKTHUBHBIX 3JIEKTpOa0B. OCHOBHBIE XapaKTEPUCTUKU HOHOCETEKTHBHBIX
ANEKTPOAOB pPA3NUyHBIX THUNOB. IlpuunHbBl o00ycnaBiuBaIMe U30UMPATEIBLHOCTh 3JIEKTPOIOB.
VYpaBHenne Huxonbckoro — JiizeHMana. MeToasl ompeneneHuss KO3()PHUIMEHTOB CEIeKTUBHOCTH,
BEPXHETO W HIDKHErO IIpefesia OOHapyXeHHUs. YTIOBOH KOX(P(PHUIMEHT HIEKTPOAHON (YHKIUH.
MeTopl KOTHMUECTBEHHBIX OIMpPEeIeHU U YCIoBUs UX npuMmenenus. [Ipsmas norenuuomerpus (pH-
MeTpusi, HOHOMeTpusi). Bo3moxkHocTn Mertoma. Meroapl THTpoBaHWMH. (OOpaboTKa KPUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBAHUA. MeTo bl J00aBOK.

Bonpramnepomerpudeckne Metoabl aHanmza. Kiaccmueckas moisiporpadusi, OCHOBBI METOJA.
[TpunnunuansHas cxema nosisiporpaduueckoil ycraHoBkH. Mcmonb3yemble 37eKTpojibl, TpeOOBaHUS,
npenbsBiasieMble K anekTpoAaM. Kpuble mnomsipuzanvuy WHAUKATOPHBIX 3JIEKTPOJOB. PTyTHBIN
KalmaoIui  3JeKTpoAd, TBepAble diekTpoasl. Ilomsporpammel. HMHTeprperanus mnoasporpamm.
OcraTouHbIi ¥ KOHIEHCATOPHBIN TOKU. DapaneeBckuit Tok. CBOMCTBA TpeneabHOTO (P Y3UOHHOTO
Toka. YpaBHeHue MnbkoBuua. YpaBHeHue mnossiporpaduyeckoil BoiHbl. CBONCTBa MOTEHIMAIA
1oJ1yBoJIHBEL. Bb16Op M Ha3HaueHue nomasporpaduyeckoro Gona. KauecTBeHHbIN nossporpaduyeckuit
a”Hamu3. KonudecTBeHHbIM aHanu3. AHOManuM Ha mnoisporpaduueckux KpusbiX. Ilomsporpadus
HEOpraHMYECKUX M  OpraHuuYeckux coeAuHeHWd. COBpEMEHHblE  HalpaBJIEHUS  Pa3BUTHUS
BoJIbTamnepoMeTpuu. O01acTu UCnonb30BaHus. BO3MOXXHOCTH, TOCTOMHCTBA U HEIOCTATKU METOA.
Amnepomerpuueckoe  TUTpoBaHue. OOmas  XxapakrepucTuka Merona. Beibop  ycimoBuit
aMIIEpOMETPUYECKUX H3MepeHuil. [IpuHuunuanpHas cXeMa YCTaHOBKH U aMIEPOMETPUYECKOTO
TUTPOBaHMA. TuNbl KPHUBBIX THUTPOBaHHUS. buammepomeTpuyeckoe THUTPOBaHHE,  YCJIOBHUSA
aMIIEPOMETPUYECKUX W3MEPEHUN C JABYMs MHIUMKATOPHBIMM 3JeKTpojamu. Kpusble THUTpoBaHUS.
Bo3moxHOCTH, TOCTOMHCTBA U HEAOCTAaTKU MeToa. [Ipumepbl mpakTHYecKoro UCIoIb30BaHMUS.
Kynonomerpuueckuit meron ananmuza. Knaccudukamuss MeTofoB KynoHomeTpuu. OObenanHEHHBIH
3akoH @apazes. Boeixog mo Toky. Ilpsimas KynoHOMETpus M KYJIOHOMETPUYECKOE THTPOBAHUE
OcoGenHoctu MeTo/10B. KynoHoMeTpus mpu KOHTPOJIMPYEMOM MOTEHIMANIE U TIPU KOHTPOIUPYEMOM
toke. [lomspuzannonnsie kpuble. Bpibop moreHmana paboyero snekrpoja. Pacuer koimuectna
ANIEKTPUYECTBa, 3aTPAauy€HHOTO Ha JJIEKTPOXMMHUYECKYI0 peakuuio. [IpuHnunuanpHas cxema
KyJIOHOMETpUYECKO ycTaHoBKU. Ob6nacth npumeneHus. Kynonomerpuyeckoe TuTpoBaHue. Bribop
TOKa 31ekTponn3a. OCOOEHHOCTH TeHepHUpOBaHHOTO TUTpaHTa. CriocoObl MHAUKAIIMY KOHEYHOW TOUYKHU
TUTPOBaHUS (BU3yaJbHbIE M HWHCTpYMEHTaJbHbIE). [IpHMHIMIUANBHAs CcXeMa YCTAaHOBKH JUIS
KYJIOHOMETPUYECKOro THUTpoBaHUs. [IpakTuueckoe mNpuUMeHEHUWE MeTo/a, €ro JAOCTOMHCTBA U
HEJO0CTaTKH.



DnektporpaBuMeTpuueckuii aHanu3. CrocoObl BEIMOMHEHUs omnpenencHuii. O0mas xapakTepucTHKa
Merona. Ilpomecchl, mpoTekarone TPH  JIEKTpoiausze. Bwibop  smekTpomoB.  YcioBus
aneKkTpoocaxaeHus. TpeOoBaHus, MpenbsaBIIeMble K OcaakaM. VICronb30BaHHE 3JICKTPOOCAKICHUS
JUISL 1IeJIe KOHLIEHTPUPOBAHUS, ONPECICHUS U pa3jieneHus. BHyTpeHHul aiekTponus. JloctonHcTsa
U HEJI0CTaTKU METOa.

Paznen 7.

Xpomarorpapuueckue MeToIbl. J{pyrue MeTo1bl aHan3a.

7.1 Xpomarorpaduieckue METOIbI.

Teopernueckne OCHOBBI XpOMaTOrpapUIecKiX METOI0B

Henu, 3amaun U 06JacTH MPUMEHEHUS Xpomarorpaduyeckux METOJOB aHaiu3a. Xpomarorpamma.
[Tapametper  yaepkuBaHus. DUZNKO-XUMHUYECKHME OCHOBBI XPOMATOrpaUuecKkoro Imporecca.
Knaccudukanus meronoB xpomarorpaduu IO arperaTHoOMy COCTOSHUIO (a3, M0 MeXaHu3My
pasgenenus u crnocody odopmienuss npomecca. OCHOBBI XpOMaTOrpaUuecKoro paseicHHUs.
OcHoBHOH 3akoH xpomarorpadguu. B3auMOCBsS3b BBIXOJHOW KPUBOW M HM30TEPMBI COPOIMU B
KOJIOHOYHOM xpoMartorpaduu, aHAIMTUYECKUU acmekT dToi 3aBucuMocTH. Koaddunment
pacnpeneneHuss U KodpuueHT pasneneHus. DakTophl, BIUSIOUIME HA CKOPOCTh JABMXKEHUSA
xpomatorpaguueckoil 30Hbl. Teopus Teopermueckux Tapenok. Teopernueckas Tapenka. Beicora
SKBHUBAJICHTHOW TeopeTHueckor Tapenku. Kunernueckas Teopusi xpomarorpaduu. YpaBHeHue Ban-
Heemrepa. Kputepun sddexkruBHOCTH XpomMaTtorpadudaeckoro mporecca. CreneHb pas3neicHus U
Kputepuil cenektuBHOCTU. Kputepuii pazaenenus. OntuMuszanus IpoLeccoB pa3aeieHHs BEIIECTB.
lazoxuakoctHass xpomarorpadus. OOmas XapakTepucThka Meroja. lIpuHIMIuanbHas cxema
razoBoro xpomarorpada. VYcTpoilcTBO W Ha3HaueHue Y31M0B xpomarorpada. TpebOoBaHus,
MPEIbSIBIIIEMbIC K HETIOABMYKHON M MOABMKHOU (ha3zam. [leTekTopsl, nx kiaccudukanus 1 TpeOoBaHus
K HUM.

Metoapl uaeHTUGUKAIMHA BEIIECTB B Tra3oBoW xpomarorpaduu. JIuHeiHbie u jorapudmuyeckue
MHJEKChl  yaepkuBaHusi. KoppensiuoHHble ypaBHEHMs: CBs3b IApaMETPOB  yIEpPKUBaHUSA
KOMITIOHEHTOB C MX (PU3NKO-XUMHUECKUMH CBOIiCTBaMHU. KauecTBEHHBIN aHANN3 110 JIOTapu()MUIECKUM
uHAekcaM ynepxkuBaHus KoBaua. MeToapl KOJIMYECTBEHHOTO aHaliM3a: METOJX abCONIIOTHOM
IpayrupoBKH, METO HOPMHUPOBKHU, METOJ BHYTpeHHEro cranaapra. [lonpaBouHble KO3 (UIIUEHTHI K
IUTIOIIASAM NMUKOB. [IprMepbl MpakTHYECKOro HCHOIb30BaHUS T'a30BOM XpoMaTorpaduu.

XKunkocrtnas xpomatorpadus. Kiaccupukanust MeTo10B KUIAKOCTHON XxpomaTorpaduu. OcobeHHOCTH
BOXX. IlpuHimunuanbHas cxema KHJIKOCTHOTO XpomaTtorpada BBICOKOTO JaBieHUs. THIIBI
netektopoB B BOXKX.

Kunkoctao-ancopbumonnas BDOXKX. HopwmanbHo-a3oBbelii 1 oOparieHo-(ha30Bblii  BapHAHTHI:
COpOEHTHI, AITIOEHTHI, pa3jensieMble BerecTBa. Tumnsl B3aumoaeiicTBus B BOXX: copOenT-BemecTBo,
COpOEHT-3/IIOEHT, MIOEHT-BelecTBO. YpaBHeHHe KHokca. DakTop eMKOCTH, ero (pU3HUecKuil CMBICII.
I'paguentHoe smoupoBanue. BausHue 3¢((eKTMBHOCTH, CENEKTUBHOCTHM W €MKOCTH KOJOHKHM Ha
pas3zieneHne aHaJIM3UPYEeMbIX BellecTB. MeTonbl WACHTU(UKAIMM BEIIECTB U KOJIUYECTBEHHOTO
ananmmsa B BOXKX. JlocronrcTBa u Henoctatkn BOXKX.

Houn-napHas xpomarorpadusi, IpuMepbl MpakTHUeCKoro ucrnonb3oanus BOXX B ananuze.
Pacnipenenurensras Oymaxnas xpomarorpadus. OcHOBBI OymaxxHO# xpomarorpaduu. [TogsuxkHas u
HeNoJBIKHAs (a3bl. MUKCOTpONHBIA psia pacTBopuTeneil. TpeGoBaHus K XxpoMmarorpadudeckoi
Oymare. Xpomartorpaduueckue MapameTpbl. THIBI XpoMaTOrpaMM: OJHOMEpHas, JIByMepHas,
Kpyrosas, snekrpodopernyeckas. Metos oOpamieHHbIX (a3. 3aBUCHMOCTh (DOPMBI MSATHA OT BUJA
M30TEPMBI pactpeeneHus. MeToapl WASHTU(QHUKAIMN BEIIeCTB Ha OyMa)kHOH Xpomarorpamme.
KonuyecTBeHHbI aHAU3 B MeTOIe OyMaXkHOU Xpomarorpaduu. JIoCTOMHCTBA U HEJOCTATKH METOJIA.
O6nacTh NpUMEHEHUS.

HNonoob6mennass xpomatorpagusi. CymHocTh Meroja. TpeOoBaHUs, NpEeABABISEMble K PpEaKIUusaM
noHHOTOo oOmeHa. OcoOeHHOCTH HOHOOOMEHHOU Xpomarorpaduu. MoHOOOMEHHOE paBHOBECHE.
Koncranra nonsoro oomeHna. M3orepmbl HOHHOTO 0OMeHa. 3aBUCUMOCTh (POPMBI U30TEPMBI HOHHOTO
oOMEeHa OT KOHCTaHThl HOHHOro oOmeHa. Koagpoumment cenekruBHocTH. CHHTETHUYECKHE
noHooOMeHHble cMmonbl. Kimaccuduxanus, cunres u cpoiictsa. CopOLMOHHBIE psAibl. Buasl oOMeHHON



€MKOCTH HMOHOOOMEHHHMKOB. BbpIOOp ONTHMMAalIbHBIX YCIOBUN HOHOOOMEHHOTO pPa3elieHUs BELIECTB.
[Ipumenenne HOHOOOMEHHOW XpoMarorpaduu B AHAIWTUYECKOW XUMHUU OPraHUYECKUX |
HEOPraHUYECKUX COEAMHEHUM: pa3/eleHUe, OUUCTKA, KOHILIEHTpUpoBaHUE U T.A. lIpumeHeHue
MOHOOOMEHHOI Xpomarorpaduu B TEXHOJOTMYECKHX mporeccax. Monnas xpomatorpadus. biok-
cxema HMOHHOro Xpomarorpada. Pazgensionmme W KOMIICHCAIIMOHHBIE KOJIOHKH. JleTeKTOpHI.
[IpumeHeHne B aHAIUTUYECKOM XUMHUH. AHATUTHYECKHUE BO3MOKHOCTH METO/1a.
I'enp-xpomarorpadus. IlonBuwknas u HemoaBkHas ¢a3pl. OOmee ypaBHEHHE, OIHKCHIBAOIIEE
nporecc renb-xpomarorpaduu. CopOentbl. OOmuiA, BHENTHUH W BHYTPEHHUH OOBEMBI KOJIOHKH.
[TapameTtpsl amronpoBanus. Beipaxxenue xo3dduimenta pacrpeneneHuss 1 KOHCTaHTBI JOCTYITHOCTH.
BosmoxHocTu rens-xpomartorpaduu. [Ipumepsl npakTHYECKOTo UCIIOIb30BAHUS.
7.2. ABTOMaTH3aIUs 1 KOMIIBIOTEPHU3AIUS AHATTUTHYECKUX OIPEICTICHHMA
ABTOMATHYECKUN M aBTOMATH3WPOBAHHBIN aHANM3: LEIU W 3a7add. J[MCKpeTHble aBTOMaTHYECKHe
aHasin3atopbl. [lpuHUMND AecTBUs, AOCTOMHCTBA M HEAOCTaTKU. IIpoTodHBIE METOABI aHaIM3a.
HenpeppiBHBIN TPOTOUYHBINA aHAIM3 M MPOTOYHO-UH)KEKIIMOHHBIN aHamn3. AHalU3 MPOMBIILICHHBIX,
MIPUPOIHBIX, OPTAHUYECKUX B OMOJIOTUIECKUX OOBEKTOB.
7.3. Macc-crekTpoMeTpudecKkue MeTobl. TepMuuecKkre MEeTO/ bl aHAIHN3a
Macc-cnektpomerpuueckue MetoAsl. CymHOCT, MeToAa. AHaJIW3 OpPraHUYeCKUX  BEIIECTB.
DneMeHTHbIN aHanu3. TepMuyeckue MeTo bl aHAIIKU3A.

4. O0beM y4eOHOl JUCHTUNTIMHBI

Bcero 3 cemecTp 6 cemecTp
Bunsl yueOHOI paboThI B3au. | Bakan. | Bs3au. | Bakan. | B3au. | Bakan.
el gacax el gacax el gacax
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 14 540 7 252 7 252
IJIAHY
Kounrakrnas padora (KP): 9.3 336 49 176 4.4 160
Jlexun (Jlex) 3,6 128 1,8 64 1,8 64
[Tpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
JlaGopatopusie padotsl (JIP) 4 144 2,2 80 1,8 64
CamocrositesabHas padora (CP) 3,7 132 2,1 76 1,6 56
CaMocTosiTenbHOE H3yueHUE 3.7 132 21 76 1.6 56
pa3aenoB AUCHUTIIHHBI
Bup xonrpoJs: 1 36 34€T ¢ OLEHKOI JK3aMeH
1 | 36
Bcero 3 cemecTp 6 cemecTp
Bunet yueOHoit paboThI B 3au. B B3au. | Bacrp. | B3au. | Bacrp.
aCTPOHOM.
enl. el qacax el qacax
gacax
O01mas Tpy10eMKOCTh
AUCHUILINHBI 0 Y4eOHOMY 14 405 7 189 7 189
JIaHy
Kounrakrhas padora (KP): 9,3 252 49 132 4.4 120
Jlexmuu (Jlek) 3,6 96 1,8 48 1,8 48
[Tpaktuueckue 3anarus (I13) 1,8 48 0,9 24 0,9 24
Jlaboparopusie paboTs (JIP) 4 108 2,2 60 1,8 48
(CCaII:’I)OCTOHTeIIbHaﬂ pabora 3.7 100 21 56.7 16 43,2




CamocTosTeTbHOE U3YyUYECHHUE 3.7 100 21 56,7 1.6 43.2
pa3zienoB IUCUMILINHBI
Bua konTposs: 1 27 34T ¢ OLeHKoii 13K3TM6H27

AHHOTaNus padoyeil MPOrpaMMbl 1M CUMILTHHBI
«Opranuveckas xumus» (b1.0.12)

1 Heap AMCOMIUVIMHBI — TPUOOpETEHUE CTYJAEHTAMH 3HAHMM O CTPOCHHHM OPTraHUYECKHX
COC/IMHEHHI, OCHOBHBIX XMMHYECKUX CBOMCTBaX Pa3jIMYHBIX KIJIACCOB OPraHUYECKUX COCIUHEHUN U
METOJaX UX MOJIYYCHHS, KaK TIPOMBIIUICHHBIX, TaK B JJA0OPaTOPHBIX.

2 B pe3yJabTare u3yueHHus TUCHUILTHHBI 00YYAIOLIHIiCS TOJIKEH:

Obnadams CAEAYIOMNUMH KOMIIETCHIIMAMU U MHANKAaTOpaMu uX poctwkenus: YK-6.1; OIIK-
2.1; OIIK-1.1; OIIK-3.1; OIIK-2.2; YK-8.3

3Hamb — TEOPETUYECKUE OCHOBBI CTPOCHUS U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHH;

— CHOCOOBI MONyYeHUS! U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHH;

— OCHOBHBIC MEXaHU3MbI IPOTEKAHUS OPTaHUICCKUX PEAKIU;

Ymemsv — NpUMEHSTh TEOPETHUECKUE 3HAHUS JIJISI CHHTE3a OPTaHUYECKUX COCTMHEHUM
pa3IMYHBIX KJIACCOB;

— aHAJM3UPOBATH U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHECHUIA;

— COCTaBJIATh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHUMN, 3a]JaHHOTO CTPOCHUS;
Braoemws — 0ocHOBaMH HOMEHKJIATYPHI U KJIACCH(PUKAIIUN OPTaHUICCKUX COCTUNHEHUI;

— OCHOBHBIMH T€OPETHYECCKUMU MPEACTABICHUAMHU B OPraHUYECKON XUMHUU;
— HaBBIKAMHU 00OCHOBAHWS PAI[HOHATBLHBIX CIIOCOOOB ITOIYICHHS OPTAaHHYECKHUX BEIIIECCTB.

3 Kparkoe coaep:xkaHue AU CHUILIHHBI

Paszoen 1. Teopus xumuueckozo cmpoenus, HacblyeHHble Y21e8000PO0bl U ANIKEHbL.

1.1. ITpuponia KOBaJIGHTHOM CBSA3H.

[Tpupona xoBaneHTHOH cBsi3u. @opmynsl JIptouca. dopmanbHbli 3apsa. ATOMHbBIE OpOUTAIN
(AO). Tunsl mnepexpbiBaHus opOuTaned. IlpuHUMD MakcHManbHOro mepeKkpbiBaHusA. Teopus
rudpugmzauu AO. Teopust OTTalIKUBaHMS JIEKTPOHHBIX Map BajeHTHOW obomouku (OJIIBO) u
dbopma Monekyn. AToMHO-opOUTanmbHbIe MOjenu. [1oNIpHOCTh KOBAJICHTHOW CBS3U. VHIYKTUBHBIM
sbdexT 3amecturened. JlemOKamM30BaHHAs ~KOBAJEHTHas CBS3b, YCJIOBUS  JICJIOKAIM3ALUU.
Conpspxkenue, Buibl compsbkeHus. [lonstue o kpocc-conpsbkeHHMH. CrnocoObl  M300paxeHust
JIEJIOKaIN30BaHHON KOBAJIEHTHOH cBs3U. Teopus pezoHaHca. CBepXCONpPSIKEHUE.

1.2. Teopust MOJIEKYIISIPHBIX OpOHUTAJICH.

Teopuss monexyssipueix opOutaneit (MO). OcnoBuble nonoxkeHus: teopun MO JIKAO; n-
[Tpubmuxenne. Meron MOX. Pacuer »TuieHa. AHanM3 pe3ylbTaTOB pacyera »TuieHa, 1,3-
OyraaueHa, akposienHa. CoOCTBEHHbIE SHEPIMM M COOCTBEHHblE KO3 uuueHTsl. ['paHudHbIE
opoutamu: B3MO u HCMO. DOnekTpoHHBIE IJIOTHOCTH, 3apsaabl Ha aroMax. MolekyspHast
auarpaMMa. JHepreTuueckas auarpamma u rpaduyeckoe nzobpaxenue MO. DkcnepuMeHTaTbHBIC
METOJIbl KBaHTOBOM xXxumuu. [loTeHIManbl MOHM3ALMM W DJIEKTPOHHOE CPOJCTBO OPraHUYECKUX
MoJieKyll. POTOMOHM3AINS METaHa.

1.3. [ToHsiTHE 0O MEXaHU3ME OPTaHUICCKON PEAKITHH.

Knaccudukanus opraHMuecKUX peakifii: Mo TUIY MpeBpalleHus, o TUITYy pa3pbiBa CBS3eH, MO
xapakrtepy aktuBauuu. Knaccudukamus pearentoB. [loHsTHE 0 MeXxaHM3ME XUMHYECKOM peakIuu.
DHepreTuyeckas quarpaMmma. DHeprusi aktuBauuu. [lepexoaHoe cocTosiHMEe U UHTEPMEANAT.



AKTHUBUPOBAaHHBIA KOMIUIEKC. CKOPOCTBIMMUTHpYIOIIAs cTaausd. PaHee W mo3gHee NEpexo/HbIe
coctosinus. [loctynar Xammonaa. Kuneruka peakuuu. TepMoanHaMHUKa peakiuu.

1.4. KucnoTbl 1 OCHOBaHUS B OPIraHUYECKON XUMUH.

Kucnotel 1 ocHOoBaHus B opranndeckoil xumuu. Teopust bpéncrena. KonnuectBeHHas oLeHKa
kucnoTHOCTH U ocHoBHOCcTU. OH-, CH- u NH-Kucnotel. Dnekrponnsie 3¢ (deKTsl, BIUSIOMNAE HA
KHCJIOTHOCTb 1 OCHOBHOCTb OPTaHUYECKUX COEIUHEHUMN.

OO6o0uIeHHasT KOHLEMIMS KHCIOT W OcHOBaHMi Jlptonca. KHCIOTHO-OCHOBHBIE peaKIMU
JIstouca. IIpomexyTOUHBIE COEAVHEHHS M YAaCTULBl OPTaHUYECKUX PEAKLMN: JOHOPHO-AKLENITOPHBIE
KOMILICKCHI, MOHHBIE TTaphl, KApOOKAaTHOHBI, KApOAHMOHBI, HOH-PAIUKAIIBI.

KonnyectBeHHOE onucaHue 3JIEKTPOHHBIX 3 dekToB 3amectuteneil. [lonsrue o o,p-aHanuse.
Peakumonnas cepusi. 6-KoncranTtel, ux Buasl. YpaBHenus ['ammera u Tadra. Yuér crepuueckoro
(dhakTopa.

1.5. Crepeounsomepus.

Tumnsl crepeon3omMepoB: KOH(GOPMEpPBI, TEOMETPUUECKUE U30MEPBI, JHaHTHOMEpbl. OnTuyeckas
nzoMepust. XUpanbHOCTh. XUpajabHas MOJIEKYJIa. ACUMMETpUUYECKU LeHTp. OnTuyeckas akTUBHOCTb.
OHaHTHOMEpHl, aHTUNOAbI. Panemuueckas cmech. CrocoObl MPOCTPAHCTBEHHOTO HN300paXKEHMS
ONTUYECKUX M30MepoB. OTHOcuTenbHast M abcomoTHas koHurypamuu. [Ipoexkunn @umepa. D,L-
Howmenknarypa. R,S-Homenknatypa. [loHstne 00 onTH4eckod akTUBHOCTH COEAMHEHHUH C JByMs
aCHMMETPUYECKUMU IIeHTpaMu. J{nactepeomepsl, me30-, spumpo- u mpeo-(popMsl.

1.6. AnkaHsl.

['omonoruueckuii psia. M3omepus. Homenknarypa. Crioco6sl noiydenus. [IpoctpancTBenHoe
U 3JeKTpoHHOe cTpoeHue. Kondopmarum, crnocodbl M300pa)KeHUs, CPaBHUTENbHAS YCTOWYMBOCTD.
dwusndeckue cBoiicTBa. IloTeHIIMANBl HOHU3AIUU U 3JICKTPOHHOE CPOJICTBO, 00IIAasi XapaKTePUCTHKA
peaKkIMOHHOM crnocoOHOCTH. Peaknuu ankaHoB. [asoreHupoBaHue MeTaHa. MeXaHU3M peakluu.
TernnoTel OTACTBHBIX CTAIUN U CyMMapHBINA TerI0Boi 3¢ ¢dekt. KinHeTnka raoreHupoBaHus METaHa.
OHepreTuyeckas auarpaMMa peakiuu. OHeprus axtuBauuu. Ilepexomnoe cocrosiHue. Peakuum
raJIOr€HUPOBAHUS TOMOJIOIOB METaHA: OPUEHTALMSI, pEaKLIMOHHAs! CIOCOOHOCTb, PETHOCEIEKTUBHOCTD.
Psan ycTOMYMBOCTHM aNKMIIBHBIX pagukayoB. [[pyrue pagukaibHble (LIETHbIE W HELETHbIE) pPeaKkLuu
ankaHoB. Peakuus KonoBanoBa, mexanusm peakuuu. CynbgoxiopupoBanue no Puny, mexaHusm
peakiuu. IToHsTHE 00 HOHHBIX peakIUX aqkaHoB. FIOH MeTOHMUS.

1.7. lluxnoankaHsl.

I'omonornueckuit psan. M3omepus. Homenknarypa. Crioco6s! nonydenus. [IpoctpancTBenHoe
u 3nekTpoHHoe crpoeHue. Kondopmanuu. Tumbl HampspkeHMH B IUKiIax (yriaoBOe€, TOPCHOHHOE,
TpaHCaHHYJIsIpHOE). OTHOCHUTENbHAs YCTOMYMBOCTh LMKJIOANKaHOB. (dusnueckue CBOWCTBA.
[loTeHumansl WOHM3AIMM U DJIEKTPOHHOE CPOJICTBO, OOIIas XapakTEepUCTUKA PEaKIMOHHOMN
cnocobHocTH.  KoHdopmanuum  nukiorekcaHa.  OKBaTOpHaJdbHblE U aKCHAJIbHBIE  CBS3H.
[IpocTpaHcTBeHHas M30MEpHS 3aMELIEHHBIX IUKJIOreKcaHOB. Peaknuu nukioankaHoB. OcoOeHHOCTH
peakuuii MaibIX LMKIOB. BakHeWline npencTaBUTENN: LUKIONPONAH, HUKIONEHTaH, [IUKJIOreKCaH,
JEKAIIMHBI, CTEPOUBI, aJaMaHTaH.

1.8. AnkeHsl.

I'omonorunueckuii psin. M3omepus. Homenknatypa. CriocoObr momydenus. [IpoctpancTBeHHOE
CTPOEHHE M MPOCTPAHCTBEHHAs M30MEPHS AJIKEHOB. DIJIEKTPOHHOE cTpoeHHe. dusnyeckne CBOMCTBA.
[ToreHnuansl HMOHU3AIMM M DIIEKTPOHHOE CPOJICTBO, OOIIas XapaKTepUCTUKAa PEeaKIMOHHON
CIIOCOOHOCTH.

Peakuuu ankeHoB. Peakiuu 35eKTpo(UIBHOTO NMPHUCOSAWHEHHs aJIKEHOB: MPUCOEIHMHEHUE
raJIOT€HOBOJIOPOJOB, BOJBI, TAJOT€HOB; MEXAaHM3Mbl peakiuui. Peakius OKCUMEpPKypHUpOBaHMS-
JIeMEpPKypUPOBaHUS, MEXaHU3M peakiuu. [ uapoboprupoBaHue aKeHOB, MEXaHU3M peakiuu. BriusHue
CTpOCHHS alKWiIOOpaHa Ha PErHOXUMHIO peakuuu. TpaHcpopmaluu ankmiOOpaHOB B COETUHEHHS
apyrux — knaccoB.  OcoOEHHOCTHM  TOJYYEHHs  CIHUPTOB  4epe3  KUCIOTHO-KaTaJu3HupyeMoe
MPUCOEANHEHUE BOJbI, OKCHUMEpPKYpHpOBaHHE-IEMEPKYpUPOBaHWE W  THIAPOOOPUPOBAHUE C
MOCTIETYIOIIUM OKHCICHHEM. PerrmoceneKTUBHOCTh pPEaKUUi 3IeKTPO(UIBHOTO MPUCOECTUHEHUS.
[IpaBmiio MapkoBHUKOBa U €r0 TeOpeTuYeckoe 00bsICHEHHE.



CBobOoHOpaaMKaIbHOE TPUCOEAMHEHHE OpoMoBojopona (mepekucHsli 3¢ ¢ext Kapaia),
MEXaHM3M peakluuu. Peaknuu paguKalbHOrO 3aMEIICHUs aJKEHOB, MPOTEKAIOIIHE C COXpPaHEHUEM
JBOMHON CBSI3U: AJUTMJIBHOE TaJIOTeHHpOBaHUE (XJIopupoBaHue 1o JIbBOBY, rajoreHUpoBaHUE I10
Bomto-lurnepy), mexanusmbl peaxkiuid. O30HOJIU3 aNKEHOB C MOCIEAYIOIIMM BOCCTAaHOBJICHHUEM,
3aBUCHUMOCTh CTPOEHHMS IPOAYKTOB O30HOJM3a OT YCJIOBMM BOCCTAHOBJIEHHUS. OIIOKCHIUPOBAHUE
ankeHoB (peakuus [Ipunexaesa). Cux-TUrHIPOKCUIMPOBAHUE AJIKEHOB: peakius Barnepa, peaxius
Kpure, meron Maiinca, peakius Bynopaa), MexaHWU3MbI peakiuil. Axmu-IUTHAPOKCUIUPOBAHKE
ankeHoB (peakuus [IpeBo), MexaHu3M peaknuu. TpaHcopmaius aJKeHOB B ajbJCTH[bl, KETOHBI U

KapOoHOBBIE KucI0T. OKUCIIEHNE aIKEHOB B PUCYTCTBUM coel namaaus (Bakep-nponecc).

['unpodopmunupoBanue AJIKCHOB, HOJTyuYeHue CIIUPTOB u aJbJICTU]IOB.
KomrekcooOpazoBanue one()MHOB C TMEPEXOAHBIMU MeTalaMH. [ OMOT€HHOE W TeTepOTCHHOE
ruapupoBanue. KapOensl u kapoeHouipl. CTpoeHHE CUHTIIETHBIX M TPUILIETHBIX KapOeHoB. MeTobl
reHepanuu kapOeHoB. Peakmuu ajqkeHOB ¢ KapOCHAMH W WX aHAJIOTaMH, CTEPEOXHMHsI IpoIiecca.
Peakuust Cummonca-Cmura. [lonumepu3zaiius ankeHOB (MOHHAs, paJuKalbHas, KOOPAMHAIIMOHHAS).
CrepeoperyisipHbie  TOJMMEpbl. BakHeillive mnpeacTaBUTENW: OTUJICH, MPOIMMICH, OyTEHBI,
LUKIIOTE€KCEH.

Paszoen 2. Ankanvl, yuxnoanxkawnwl, ankemnvl, aiKuHbl U NOTUEHD.

2.1. ANKuHBIL

['omonornyeckuit psa. M3omepusi. Homenkmnarypa. Crioco6sl monyuenus. [IpoctpancTBeHHoe
U 3JIEKTPOHHOE cTpoeHue. dusndeckue cBorcTBa. [loTeHIIMAabl MOHU3ALMK U JIEKTPOHHOE CPOJICTBO,
oOmiasi XapakTepUCTUKAa peakUMOHHOW cmocoOHoctu. Peaknuu ankuHoB. CH-Kucnotaocts
TEPMHUHAIBHBIX AJIKUHOB, MOJyYCHUE HATPUCBBIX, JINTUEBBIX, MArHUEBBIX, MEIHBIX U CEPEOPSHBIX
MPOU3BOJHBIX AaTKUHOB. ALETWICHHU[IBI, CTPOCHHE U CBOWCTBA. Peakuuu 3neKTpopUIBHOTO
MPUCOCIUHECHHS, UX MEXaHM3Mbl U cTepeoxumus. HykieodusnbHOe TNpUCOSAMHEHHE K alIKMHaM,
MexaHu3M peakuuu. OxucineHue ankuHoOB. (CTepeoCeNeKTUBHOE BOCCTAHOBJIEHUE AJKHHOB:
TeTEePOreHHOE THUIPUPOBAHME AQJIKMHOB W BOCCTAHOBJICHHE IICIIOYHBIMH METAJIaMA B JKHJIKOM
aMMuake. Murpanus TpOMHOM CBsI3M B TEPMHHAIbHOE MojokeHue. Onuromepusanus. Baxuelimue
MPEACTABUTENH: allCTHIICH.

2.2. AIIKaJu€eHb] U ITOJIUEHEI.

I'omonornueckuit psia. Knaccupukanusa. Mzomepus. Homenknatypa. CrocoObl mosiydeHUs.
Annensl. [loHsTHE O CTPOCHHMM U CBOMCTBax. AJIKAIWEHBI C COMPSHKEHHBIMUA JBOWHBIMU CBS3SMHU.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE cTpoeHue OyTa-1,3-nuena. Xapakrepuctuka cszeil. ConpspkeHue.
OueHku sHeprum comnpspkeHus. duszndeckue cpoicTBa. [loTeHIManbl MOHW3AUMU U AJIECKTPOHHOE
CPOJCTBO, 00IIIast XapaKTePUCTHKA PEaKIIMOHHOW CITIOCOOHOCTH.

Peaknuu  anka-1,3-muenoB.  OcoOeHHOCTH — peakiuii  npucoemmHenus: 1,2- u  14-
(compspkeHHOe) — mpucoenuHeHue. MexaHusmbl  peakiuil.  [loHsTHe 0 KHHETHUYECKOM U
TEPMOJAMHAMUYIECKOM KOHTPOJIE PEAKINi dJIEKTPOPUILHOTO TPUCOECTIMHEHUS K ajkeHaM. [I[pumenenue
B NPOMBIIUIEHHOM cuHTe3e. [loHsATHEe O HaTypaJlbHOM M CHHTETHMUYECKOM Kaydykax. Baxueime
npecTaBuTeNn: 0yra-1,3-11ueH, UKIIONCHTAIueH, INKIIOAIKaIMEHBI, TEPIICHBI, TTOJINECHBI, KAPOTHH.

[TonsiTHE O TEPUIMKIMYECKUX  PEAKIHUSAX, HUX OCOOCHHOCTH U  KIacCHU(pHUKAIU.
Huknonpucoeaunenne. [ukmoaumepusanusa ankeHoB. Peakuwu [unbca-Anbaepa. Konnenuwus
rpaHuYHBIX opOuTtaneii. OObsICHeHHE OcoOeHHOCTeH mpoTekaHus peakiuu Jlunbca-Anpaepa ¢
MTO3UIINH KOHIIETIIUY TPaHUYHBIX opOuTaneii. Micronp3zoBanue peaknuu Jwibca-Anbaepa 1jisi CHHTE3a
OMIIMKINYECKUX U TOMUIUKINYECKUX COENUHEHUH, sHOo-mipaBmwio. [loHsaTHe O TeTrepopeakuuu
Hunbca-Anpnepa (XeneTpomHbie Tmporecchl). Opmo-XWHOAUMETAaHBl KaK pEareHThl B PEaKIUsIX
Junbca-Anbaepa: CHIO0COOBI ux reHepauu u MIPUMEHEHNE B OpraHu4YeCcKOM
cUHTe3e. JeKTporukianueckue peakuuu. [lpasuno Bynsopna-Xoddmana. 3aBUCHUMOCTb CTEPEOXUMUN
MPOJYKTOB AJICKTPOIMKIM3AIMN OT YCIOBUW OCYyIIecTBIeHUsl mpoiecca. [lonstue o peaknumsax 1,3-



JTUTOJISIPHOTO IIUKJIONPUCOSANHEHHSI: pUMepbl 1,3-1unonspopuiioB, peruoXuMHs U CTEPEOXUMHUS
mpotrecca.

Pazoen 3. Apomamuuecxue coeounenus.

3.1. ApoMaTU4YHOCTb.

OcoOenHocTH (PU3MUYECKUX U XUMHUYECKUX CBOWCTB OeH3oia. CoBpeMeHHbIE MPECTABICHUS O
CTpOoeHHH OCH30Jla. ApOMaTHYECKH XapakTep OcH305la. DHEPrusi COMPSOKCHHs. PacdeT MOJEKYIIbI
oenzona mo wmerony MOX: numarpamma SHEpPreTHYECKUX ypoBHeH, sHeprun MO. Dueprus
JeIIOKATN3aIuu Ti- 3JEKTPOHOB (dHEprusi pe3oHaHca). ['padudeckue nzodbpaxenus n-MO. B3MO u
HCMO 6en3ona.

Kpurepuu apomatuunoctu. [IpaBmino Xrokkens. ['padudeckuit MeToa mocTpoeHus AuarpaMmMbl
SHEPreTUYeCKUX ypOBHEH apomaruueckux coemuHeHuii (meron ®pocra). HebGenzouanbie
apoOMaTUYECKUE COCIUHEHUS, HEUTpaJbHblE MOJIEKYJbl M HOHbl. AHTHAPOMAaTUYHOCTh U
HEapOMaTU4HOCTh. [IoHsATHE O TOMOAPOMATUYHOCTH.

3.2. Coenuuenus 6€H30IBHOTO PsiJIa.

Wzomepus. Homenkmarypa. CrocoObsl monyueHus. I[IpocTpaHCTBEHHOE U 3IEKTPOHHOE
crpoenue. dusnveckue cBOWCTBa. [loTeHIMANBl WMOHM3ALMU W AJIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTePUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Peakuuu snexrpoduinbHoro 3amenieHus. Peakuuu OeH3051a: HUTPOBAHME, TaJIOTEHUPOBAHUE,
cynab(hupoBaHUe, AalKWUIMpOBaHHE W amuMpoBanue no Dpuaemto-Kpadrcy. VYcmoBus peaxiuil.
Cragun o0Opa3oBaHUS M CTPOCHUE DICKTPOPMIBHBIX areHTOB. MSTKHE M KECTKHE DIIEKTPOQUIIBI.
Mexanusm peaxiu Se2(Ar). m-Komrutekcsl. CTpoeHHE G-KOMILICKCOB. DHEpreTuvecKkas quarpamma
peakiuu. CKOpPOCTHIUMHUTHpYIOIIAs cragus. KuHerwdeckuii wu3oTomHbid 3¢dekr. [lonstue o
KHHETUYECKOM M TEPMOJWHAMUYECKOM KOHTPOJIE PEaKIUil OHMOJIEKYIIPOro 3IeKTOPHUILHOTO
3aMEIIEHUS B apOMaTUUEKOM PsAly Ha IPUMEPE PEaKuu CYIb(PUPOBaHUSI.

Bnusnue 3amectuteneli B OEH30JbHOM KOJbIIE Ha HAMpaBiIeHHE M CKOPOCTb peaklui
ANEKTPOPUIBHOTO 3aMEICHHs: AKTUBHPYIOIIUE M JI€3aKTHBUPYIOIIUE opmo-/napa-OpueHTaHThl
NIe3aKTUBUPYIOLIUE  Mema-OpueHTaHThl. [loHsATHE 00 unco-3aMeIieHuy, unco-OpUEHTAHTHI.
OpueHTHpYyIOLIEE NEHCTBUE 3aMECTUTENEH KaK OTPaKEHUE DJIEKTPOHHOIO CTPOEHUS G-KOMILIEKCA.
@dakToppl MapIUAIBHBIX CKOpocTed. Jlpyrue ¢akTopbl, BIHAIOIIME Ha COOTHOLIEHHE H30MEPOB.
CornacoBaHHasi M HECOTJIACOBAHHAS OPUEHTALMS BYX U Oosiee 3aMecTUTeNEeH.

Karanmutnueckoe ruapupoBanue apeHoB. BoccraHoBieHne apeHoB 1no bépuy, MexaHusm
peaKIMK; 3aBUCUMOCTh CTPOEHHSI MPOJYKTa BOCCTAHOBIIEHUS OT 3aMECTUTENS B O€H30JbHOM KOJIBIIE.
Oxucnenue ankuiOeH30510B. BaxHeliue npeacraButenu: 0€H3071, TOTY0II, KCUIIOJbI, KyMOJ, CTUPOL.

OOBbsicHeHHe peakuuil OMMOJIEKYNIIPHOTO 3JIEKTPO(GMIBHOTO 3aMELICHHs B apoOMaTHYeCKOM
psany ¢ mo3uruu Teopun MO. KoHmenmusi TpaHuyHBIX opOuTasneil. Peakiimu KUCIOT U OCHOBaHUH,
JIOHOPOB M akuentopoB ¢ no3uuuu teopun MO. TloHsATHE O 3apsIOBOM M OpOMTaIbHOM KOHTpOJIE
OpPraHMYECKUX peakluil Ha MpUMepe peaklnii OMMOIEKYISIPHOTo 3IEKTPO(PUIBLHOIO apOMaTHUYECKOTIO
3amenieHus. I IpaBuna opreHTanuu B peakuusx SeAr B TepMUHAX KOHIEMIIUU TPAHUYHBIX OpOUTATIEH.

Pazoen 4. ['anocenonpouszeoonvle U MemaniioopeanuyecKue coeOUuHeHus.

4.1. TanoreHonpou3BOIHBIC

Knaccudukanms. Homenknarypa.

Ankun- u ammnranoreHusl. M3omepus. Homenknatypa. CiocoObl momydeHus..
[IpocTpaHncTBEHHOE U 3EKTpOHHOE cTpoeHne. duznueckue cBoiicTBa. [loTeHIIMaIb HOHU3AMHY U
ANEKTPOHHOE CPOACTBO, O0IIAst XapaKTEPUCTHKA PEAKIIMOHHOM CITOCOOHOCTH.

Peaknnu Hyk1€0(OHUILHOTO 3aMEIIEHUs Y HACHIIICHHOTO aToMa W dJUMUHUpOBaHus. [loHATHE
HYKJI€O(UIHHOCTH U OCHOBHOCTH PEeareHTOB. AMOH/IEHTHBIC HYKJICO(PUIbHBIE PEareHTHI.

bumonekynsapHblii MexaHu3M HyKiIeouibHOro 3amerneHus (Sn2). BiustHue oTaenbHBIX
(hakTOpoB Ha PEAKIMOHHYIO CIIOCOOHOCTH TaJIOT€HONMPOU3BOJHBIX: CTPOCHHE CyOcTpara, Xapakrep

yXoAsIlel rpynmbl, cujia HyKJIeOpUIbHOIO pearenTa, npupojia pacroputeins. CTepeoxuMus peakuit
Sn2.



MOHOMOJIEKYISIpHBIM ~ MEXaHU3M HYKJICO(QHIBHOTO 3aMelleHus. BrnusHue OTAenbHBIX
(akTOpOB Ha PEaKLUHMOHHYIO CIIOCOOHOCTH TajOreHONMPOU3BOJHBIX: CTPOEHHE cyOcTpara, Mmpupoaa
HYKJICO(UIHHOTO areHTa u pacTBoputeis. AunnodunsHenii karanu3. Ctepeoxumust peakiuit Sn1.

Bnusinue pacTBOpuTEINsS HA HANIPaBJICHUE U CKOPOCTh PeaKIuii HYKJIeo()UIbHOTO 3aMeIleHusI.

Peakuuu snumuuupoBanus. P-DnumuHupoBanue. Mexanmsmsl E1 u E2. BumonexynspHbiii
Mexaam3Mm otmermeHust (E2). Brusaue otnenpHBIX (DaKTOpPOB (CTpyKTypa cyOcTpara, mpupoaa
peareHTa M pPACTBOPHUTENS, TEMIIepaTypa) Ha PEAKIUOHHYIO CIOCOOHOCTh TaJIOr€HaJIKaHOB.
Crepeoxumus peakuuii E2. HampaBnenwe peaxiuii oTiieruieHus:: npaswia 3aiineBa u ['odmana.
@akTopsl, BAUSAIONINE HA HANPABICHUE PEAKIUI OTIIEIJICHUS: YCTOMUMBOCTh AJIKEHA U CTEPUUYECKHE
apdektel. [lonsitue o HenykineodunbHbx ocHoBaHusax ([ABY, JIBH, ryanumunasl). KoHkypeHmws
peakuuit SN1 w E1, Sn2 u E2.

Bununranorenuapl. Crnocobbl  moiydeHus. OCOOCHHOCTH  CBSI3U  YTJIEPOA-TaJIOTEH.
Peaknmonnass crmocoOHOCTP B peaKIMAX HYKICO(QHIBHOTO  3aMEIICHHs, SIUMHHHUPOBAHUS,
ANEKTPOGUIBHOTO IPUCOETUHEHUS.

ApomaThyecKkre rajoreHonpou3BoaHble. OCOOSHHOCTH CBSI3U YITIEPOA-TAJOTeH U PEaKINH
3aMEIICHUS TaloreHa. MexaHu3M 3aMellleHHs TajloreHa B akTHBUPOBAHHBIX rasoreHapeHax (Sn2(Ar)
WIM MEXaHW3M MpUCOeIUHCHUs-oTIIeIIeHus). [Ipaktuueckoe mnpuMeHeHne peaknuid Sn2(Ar):
pearent Cenrepa (2,4-muautpodTopOeH3on) B onpeneneHn N-KOHIIEBO aMUHOKCUJIOTHI B MENITHAX.
HeaktuBupoBaHHbIE TajOre€HONPOU3BOJHBIE apOMATHUYECKUX YIJIEBOJOPOJOB; ApUHOBBIM MEXaHW3M
3aMeIIeHUs TajoreHa (MEeXaHU3M OTIIEIUICHUS-IPUCOSINHEHHS ). DIEKTPOHHOE CTPOCHUE U CIOCOObI
reHepaluu apuHOB. BaxkHeillne mnpeacTaBUTENN: METHWICHXJIOPHUI, XJI0podopM, IAUXJIOPITAH,
(bpeoHbl, TEeKCaXJOPIUKIOTeKCaH, BHUHUIXJIOpUA, TeduoH, xiopOeHson, xjopompes, JJIT.
DKojoru4eckue npooieMbl IPUMEHEHUS T'aJOreHOIIPOU3BOIHBIX.

4.2. MertannopraHuuecKkue COeTUHEHUS.

Tunsl CcBA3€d B 3JIEMEHTOPraHUYECKUX COCIMHEHUSX. XapaKTEPUCTHUKA CBS3EH Yriaepoj-
3JIEMEHT B 3aBUCUMOCTH OT IIOJIOXKEHUs »3JeMeHTa B llepuoamyeckoil cucTeMe 3IIEMEHTOB.
Merannoprannueckue  coequHeHus.  Homenknarypa.  CnocoObl  Molyd4eHHs — JUTHH- U
MarHMiopraHndeckux coennHeHnil. Peakuns ['punbspa, mexannsm. CTpoeHue peakTuBoB [ puHbspa B
KPHUCTAJUIMYECKOM COCTOSIHMM M B pactBope, paBHoBecue [llnenka. VX peakuuu ¢ COeIMHEHUSIMU,
COJEp/KalllMMHM  AaKTUBHBIM aTOM BOJOpPOAA: KUCJIOTaMH, COMpTaMu, aMuHaMHu. Peakuuum c
KapOOHUJIbHBIMU COEIMHEHUSMU (IMOKCUIOM YIJepoja, albAeruaaMu, KeToHamu). Bzaumoneiictue
c HuTpuiaamu. Peakuusa ['puHbspa ¢ rajoreHuJaMy pas3indHbIX JIEMEHTOB KaK METOJ IOJIy4EHHUs
3JIEMEHTOPTraHUYECKUX COeMHEHUH. [[puMeHeHre TUTUIOPraHNYECKUX COEUHEHUI B OPTraHMYECKOM
CUHTE3E.

Kommiekcsl mepexoanbix MeTamuioB. OOmias XapakTepUCTHKa IEPEXOAHBIX METalIoB U
muraggoB. Ctpoenue. Tumel mnpeBpamieHuss KOMIUIEKCOB IEpEXOAHBIX MeTauioB. IloHsatne o
kartanutuueckoM 1ukie. Peaknuu Cysyku, Xeka, Kymansl, CoHoramupsl u bymBanbna-XapTsura.
Merare3uc onepuHoB. X poib B KaTajqu3e MPOMBIIUIEHHO Ba)KHBIX OPraHUYECKUX pEaKIMi U
ACUMMETPUYECKOM CUHTE3E.

Pasoen 5. Cnupmoi, penonsi, npocmoie 2¢pupbel u okcupanwvl. Opeanuieckue coeOUHeHUs cepbl.

5.1. CiupTsl.

Opnoaromuble  crnupthl. Kraccudukamus u  HoMeHkidatypa. CrnocoObl  MOTyYeHHS.
[IpocTpaHcTBEeHHOE M 3JEKTPOHHOE CTpoeHHe. BomopoaHbie CBA3M B CHHpPTaX, BIUSHUE Ha
¢usnveckue  cBoiictBa. [loTeHuMansl  HMOHM3AMKM M DJIEKTPOHHOE  CPOJACTBO;  oOIIas
XapaKTepUCTHKa peakUMOHHOW  cmocobHocTu. Xumuueckue cBoiictBa.  OH-KucnotHocTs:
o0pa3oBaHMe AJKOKCHJIOB, UX CTpOEHHE U CBOMcTBA. OCHOBHOCTh M HYKJICO(PHIBHOCTh CIHMPTOB U
AIKOKCH/I-MOHOB: PEaKIUH aKWIMPOBAHUS W alMIMpoBaHUs. Peakuums stepuduranmy, MeXaHH3M
peakiuu. [lomyuenne 3(upoB HeEOpraHMYECKMX KHCIOT. Peakiuu HYKICO(DUIBHOTO 3aMeIIeHUs
cupToB: ocoOeHHOCTH peakmuii Sn1 w SN2, peaknuoHHAas CIOCOOHOCTh, CTEPCOXHMEUS,
neperpynnupoBkd  Barnepa-MeepBeiiHa M TNOHATHE O  HEKJIACCHYECKMX  KapOOKaTHOHAX.
[IceBomoranorenuasl: oOpazoBaHHe ME3UJIATOB, TO3WIATOB U TPU(QIIATOB U3 CIIUPTOB, UX CTPOEHHUE U



UCIOJIb30BAaHNE B OPraHMYeCKOM cuHTe3e. Peaknum snumuHMpoBaHus. KuCIOTHO-KaTanusupyemas
JEeTUpATalus: MEKMOJIEKYIISIpHAs AeTUApaTalus, BHYTPUMOJICKYJISIpHAs ACTUAPATALUsA; MEXaHU3MBI,
peaKkIMOHHas CIIOCOOHOCTb, HampasieHue otuierieHns. [IpaBuno 3aiineBa. Katamutmueckas
nerugparanus. Jlermaparanus ¢ MCIOJNb30BAaHMEM CIELMAIBHBIX PEareHTOB: JETHApaTanus I10
bépmxeccy (bypreccy) m mo UyraeBy. Peakmum cnuptoB ¢ ramoreHunamu Qocdopa u Ccepsl:
MeXaHU3Mbl M cTepeoxumus. BzaummopeiicTBue cnuproB ¢ okcuragoreHuzamu ¢ochopa u cepsl.
BnusiHue pacTBOpuTENs Ha HAIpPaBJIEHUE PEaKUUU CIUPTOB C XJOPUCTBIM THOHUJIOM, MEXaHU3MBI
peakuuii. OkuclleHHE CHUPTOB. B3auMoneicTBHE CHMPTOB C INEPMAHTAaHATOM Kajdusd M OKCHUIOM
mapranna (IV). Oxucnenue crnuptoB coenuHenusmMu xpoma (VI) — pearent J[KoHca, peareHT
Kommn3a, peareHT Cappera. Oxucnenue c UCIIOJIb30BaHUE aKTUBUPOBAHHOI'O
muMeTuwicynbpokcuna: okucnenue no Ceépuy u no Kopu-Kumy. Oxucnenue ciupToB COeAMHEHUSIMU
TUIepBaJIeHTHOTO Hona (okucieHue peareHtoM Jlecca-Maprtuna). [loHsTHE O 3alIMTHBIX Trpymnax
CIIHPTOB — CUJIMJIOBBIE 3(UPBI CHUPTOB W TETPArWApPONHPAHWIBHAS 3alIUTa: CHOCOOBI BBEICHMUS,
YCTOMUMBOCTh B XOJl€¢ CUHTE3a M CIOCcoOb! ynaneHus. Ilpumenenne B npomelnuieHHOCTH. CHOUPTHL B
ouosiorum.

Muoroatomusie cnupThl. ['mukonu. I'munepun. CriocoOsl nonydyeHnus. Ousnueckue u
XUMHUYECKHE CBOMCTBA. [IpakTHUecKoe npuMeHeHue.

5.2. ®eHoBI.

Knaccudpukanms u  HoMmeHkiarypa. CmocoObl  monydeHus. Dusmueckne  CBOWCTBA.
IIpocTpaHCTBEHHOE M ANIEKTPOHHOE cTpoeHue. IloTeHnunansl HOHM3AaUUU U AJIEKTPOHHOE CPOJCTBO;
o0miasi XapakTepHCTUKA PEaKIMOHHOW CIIOCOOHOCTH. XUMHUYECKHE CBOWCTBA. Peakmuu TUIPOKCH-
rpynmnsl. KuciaotHocts. BimsHue 3amectuteneil B Kosblie Ha KUCJIOTHOCTh. OOpa3oBaHue
(EHOKCHIOB, WX CTPOSHHE W CBOMCTBA. Peakiuy anKuIupoBaHHMS W alMUIMPOBaHUS (PEHOIIOB,
MEXaHW3M  peakuuu. Peakumm  apoMaTH4yecKoro  sapa:  TajJOr€HUPOBAaHUE,  HUTPOBAHHUE,
cynb(pupoBaHre, HUTPO3UpOBaHUE, peakimus [arrepmana, peaknus ['yoena-Xema, peakuus
Bunscmaiiepa-Xaaka. Peakuus Konbbe, ee MexaHu3M U BIMSHUE Pa3IUYHBIX (AKTOPOB Ha ee
pe3ynbrar. Peakuus Pelimepa-Tumana. B3aumonelictBue ¢ ¢opManbAeruaoM, MEXaHU3M PEAKIIUH.
I'mppupoBanne u okucieHue ¢eHonaoB. CrabuibHble (HEHOKCUIbHBIE paaukaibl. DOeHONbHbIE
cTaOWIM3aToOphl TOJUMEPHBIX MarepuainoB. IleperpynnupoBKH aIIMIIOBBIX (IIE€pErpyHnIUpOBKa
Knsitzena) u cnoxssix 3¢gupos (neperpynnupoBka @puca) Gpenonos. [IpumeHeHne B IpOMBIIIIIEHHOM
OpraHN4YeCKOM CUHTE3E.

5.3. IIpoctbie apupsl.

Knaccudukanmuss wu  HOomeHknatypa. CrocoObl  monyueHus. DU3HUECKHE  CBOWCTBA.
IIpocTpaHCTBEHHOE U DJJIEKTPOHHOE CTpoeHue. Xumudeckue cBoiictBa. OcHOBHOCTh. Peakiuu
KHCIIOTHOTO pacIleIUIeHUs:: MEeXaHW3Mbl M HalpaBieHHe peakuuil pacuiermieHus. OKucieHue
KHCIIOpOZIOM Bo3ayXxa. [IpuMeHeHne B OpraHn4eckoM CUHTESE.

[Muxnnueckue 3¢pupsl. Kpayn-apupsl. KommiekcooOpa3zoBaHue ¢ HOHaMU METaJLIOB.
IIpuMeHeHnE B aHATUTUYECKON XMMHUH, OPTaHUYECKOM CUHTE3€ U TEXHOJIOTHH.

5.4. OKcupaHsl.

N3omepus. Homenkinarypa. Cioco6sl nonydenusi. Pusnyeckue cBoiicta. I[IpocTpancTBenHOe
U DJEKTPOHHOE CTPOCHHE JTWICHOKCHIA. XHUMHUYECKHME CBOWCTBA. Peakuum ¢ packpbITHEM
STMOKCUIHOTO KOJIbIIA MOJ] IEHCTBUEM pa3IMUHBIX HYKJICO(PHUIBHBIX pearecHToB. MexXaHu3Mbl peakiui 1
HaIpaBlIeHUE PacKpbITUs Koyiblla. KHCIOTHBIM M OCHOBHBIM KaTau3 HYKJIEO(MUIBHOTO PACKPBITHS
OKCHPaHOBOI0 1uKJa. [[puMeHeHre B IPOMBIIIIEHHOM OPraHU4eCKOM CUHTE3E.

5.5 Oprannyeckue CoeJMHEHHS CEPHI.

Knaccudukanus u HOMeHknaTypa. Tuonsl u THo3dupsl. CriocoObl nonydyeHus. Ouzndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHHe. OOmias XapaKTepUCTUKa PEaKLIMOHHOM
crocobHocTH. XuMmuuyeckue cBoiictBa. KucimorHocTts um ocHoBHOCTh. HykneodunbHbINM CcBOMCTBA.
Peakiun okucnenus. Cynbhokcunsl u cynbdonsl. IlpumeHeHne cyab(OKCHIOB B OPraHUYECKOM
cuntese. HykieopunbHble cBoiicTBa cynbhokcuaoB, nx amOuneHTHbId xapaktep. CH-KucnotHocTs.
Peaxnusa Kopu-YaiikoBckoro.



Pazoen 6. Anvoecuowt u kemonwl. Kapbonoswvie kuciomol u ux QyHKYyuoHaIbHbIE NPOU3BOOHDIE.

6.1. Anpaeruapl U KETOHBI.

Knaccudpukanus u  HomeHkinarypa. CmocoObl  monydeHus. Dusmueckue CBOWCTBA.
[IpocTpancTBEHHOE M 31EKTPOHHOE CcTpoeHue. [loTeHnnansl MOHM3aUMKU U AJIEKTPOHHOE CPOJICTBO;
o0Imiasi XapaKTepUCTHKA PEAKIIMOHHON CIOCOOHOCTH. XUMHUYECKUue cBOMCTBA. OCHOBHOCTh. Peakium
HYKJIEO(UIHHOTO TPUCOSAUHEHUSA: OOUTNI MEXaHU3M, OCHOBHBIIN U KUCIIOTHBINA KaTalnu3, CTEPEOXUMHS.
Peaknun mnpucoenaunenust O-HykiIeo(UIOB: BOABI, OJHOATOMHBIX W MHOTOAQTOMHBIX CIIHPTOB,
AJIKOKCHJIOB; MEXaHU3MbI peakunil. [IoHaTHe 0 3alUTHBIX IPyIIax aabAeTUI0B U KETOHOB: OKCOJIaHbl,
CIOCOOBl MX CHHTE3a, YCTOMYMBOCTH B XOJE CHUHTE3a M crocoObl ymanenus. [Ipucoenunenue S-
HYKJI€O(UIOB: THIPOCYIb(PUTA HATPUS U THOJIOB; MeXaHu3Mbl peakuuid. 1,3-Jluthanbl U HX
MCIOJIb30BAHUE B CHHTE3€ allbJACTHIOB U KeTOHOB. KoHIenms oOparienus moispHOCTH KapOOHUIBHON
rpynnsl. [Ipucoenunenune C-HykiaeounoB HUaHUI-aHUOHA, aJKUHUA-HUOHOB, METAJIOOPTraHUUYECKHUX
coequHeHnH, umuaoB (ocdopa (peakuust Burtura); Mmexanusmsl peakiuil. [lonydeHne ayuMaoBBIX U
MpONaprujioBbix crnuptoB. Peaknuu c N-Hykieodunamu: aMMuaka, MEPBHYHBIX M BTOPHUYHBIX
aMUHOB, TUAPOKCUIIAMHUHA, TU/IPA3UHOB; MEXaHU3MBI peaxuuil. Peakuun C
ranoreHoHykineogmiaMu. OTHOCUTENbHAS PEAKIIMOHHAS CIIOCOOHOCTD albJAECTUAOB U KETOHOB.

CH-KucnotHocts M KeTo-eHOJbHAs Tayromepus. Enonumzanus. Peakuuu ¢ ydactuem o-
BOJOPOJIHBIX aTOMOB. Peakluu o-TaJlOTeHUPOBAaHMS, HW30TOMHOTO OOMEHa | paleMH3aluy;
MEXAHU3MbI PEAKIIUH, KUCIOTHBIA U OCHOBHBIN KaTalu3 3TUX peakuuid. EHONSAT-UOHBI, UX CTPOCHUE U
crocoObl reHepupoBaHus. J[BONCTBEHHAs peakMOHHAsA CIIOCOOHOCTh €HOJMSAT-UOHOB. ATKUIUPOBAHUE
U allWJIMPOBAHUE €HOJSAT-MOHOB, MEXaHU3MBbl peakuuil. AJbA0JIbHOE INPUCOEINHEHUE U KPOTOHOBAs
KOHJICHCALIUs: MEXaHU3Mbl pEaKlMil, KUCIbII W OCHOBHBIM Karanu3. llepekpectHas anbAosibHas
KOHJICHCAIUsA, €€ OCOOCHHOCTH ¥ HemocTaTku. HampaBieHHas anpaoiiHas KOHACHCAIMS C
HCIIOJIb30BAHUEM JINTHEBBIX U KPEMHHUEBBIX €HOJATOB. llepekpecTHas aibnoibHas KOHJEHCALIMS
apOMATUYECKUX ANbJCTUAOB WM (opMalbpAeriaa ¢ anu(aTidecKuMu ajbJerHJaMH M KETOHAMH
(vonnmencamust  Kungiizena-llImunra). Peakuus Ilepkuna, ee wmexaHu3Mm. AMUHOMETUIMPOBAHUE
aJbJIETHJI0B U KETOHOB (peakuuss MaHHuxa), ee MexaHu3M. Peakius ajabAeruzioB U KETOHOB C O-
raJloreH03aMeIIeHHBIMU CIIOKHBIME d(upamu (peakuus Pedopmarckoro).

Peakuuu okucienus: okuciaeHue peakTuBoMm J[xoHca, peaktuBoM ToseHca, coeMHEHUSIMU
mapranma (VII). OkucneHune o-METHICHOBBIX TPYIN ajdbJCTHAOB M KETOHOB JAMOKCHIOM CeEJICHA.
Peaknusa baiiepa-Bumiurepa, ee MexaHu3M, BIMSHUE CTPOCHHUS CyOCTpara Ha pe3yibTaT PEaKIIUH.
Peaknusa Kannunuapo, ee MexanusMm. llepekpectHas peakuusa Kannunmapo. BoccranoBienue
alpJICTHJIOB M KETOHOB C TIOMOIIBI0 KoMIiutekcHbIX rumpuaoB (NaBHs, LiBH4, LiAIHg),
OCOOCHHOCTH TMpOIIecCa, KOHTPOIb XEMOCENEKTUBHOCTH BOCCTAaHOBIIEHUS B TMPUCYTCTBUU APYTUX
GbyHKIMOHANBHBIX Tpynmn. CTepeoXuMHUsi BOCCTAHOBJICHHMS] KapOOHWJIBHOW TPYMNIBI B XHPATbHBIX
cyOctparax: mnpaBuno Kpama. BoccranoBneHue KapOOHWIBHBIX COEAMHEHHH 1O ajJKaHOB
(Boccranosnenne o Kiiemmenceny u no Kuxuepy-Bombsdy).

Peaknum apoMaThyeckuxX anbJerujioB U KETOHOB C YYaCTHEM apOMaTUYecKOro sjpa.
[IpumeHeHne B IpOMBIIIIEHHOM OpPraHUYeCKOM CUHTE3E.

6.2. KapOoHOBBIE KUCIIOTHI U MX (PYHKIIMOHAIbHbIE TPOU3BOIHBIE.

OpHoocHOBHBIE KapOoHOBbIe KuciaoThl. Kiaccudukamus u  HomeHkinaTypa. CrocoObl
nojydeHus. I[IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTpoeHHe. BojopoaHble cBA3M B KapOOHOBBIX
kuciorax. @uznueckne cBorcTBa. Xumudeckue corcrBa. OH-KucnotHocTs. 3aBUCHMOCTE MEXITy
CTPOCHHEM U KHUCIOTHOCThIO. Opmo-3pdexr. OCHOBHOCT, KapOOHOBBIX KHUCIOT. Peakius
sTepuduKaIm, ee MexaHn3M. BzauMoaeicTBue ¢ aMMHaKoOM, IEPBUYHBIMU U BTOPUYHBIMH aMHHAMH,
MexaHu3M  peakiuil. lloHatne o  KoHAeHcHWpyroomwux  peareHtax Ha  npumepe  N,N'-
TUIUKIOTeKCHUIIKapOoIMuMuIa, MexaHu3M mnpoiecca. OOpa3zoBaHue raJlor€HaHTHAPUIOB, MEXaHU3MbI
peakuuii. Peakuiuu kapOOHOBBIX KHCJIOT C yYaCTHEM O-YTJIEPOJHBIX aTOMOB: (-TaJOT€HUPOBAHUE TIO
INenmio-®onbrapay-3eIMHCKOMY, MEXaHU3M peaKkiuu. Boccranosnenue. Peakun
JEKapOOKCHUITMPOBAHUS: JIEKTPOJIM3 COJiel KapOOHOBBIX KHCIOT 1o KompOe, nexapOoKCHINpOBaHHE
no J{roma u no bopoanny-XyHCIUKKEpy, MEXaHU3M PEAKIIUH.



OyHKIMOHAIBHBIE TPOU3BOIHBIE, KAPOOHOBBIX KUCIIOT: FAJIOT€HAHTMIPUIbI (ALMIITAIOTeHHIBI),
aHTUAPUBI, CIIOKHBIE 3(UPBI, aMUIbl, HUTPHIIbL. OCOOEHHOCTH MPOCTPAHCTBEHHOT'O U AJIEKTPOHHOIO
crpoenusi. KuUCIOTHBII W OCHOBHBIM KaTaau3 B XUMHUH (DYHKIMOHAJIBHBIX IPOU3BOAHBIX
KapOOHOBBIX KUCIOT. [IoHATHE O HYKIEO(PHIBHOM KaTau3e.

["anorenanrugpunpl. Crnocodbl nosyueHus. BsaumopeiictBue ¢ Baxksemumu N- u O-
Hykjeounamu (Boja, CIUPThHI, aMMHUAK, aMUHbI, THIPa3UH, METAJUIOOPTaHUYECKUE COEIUHEHUS —
Meron ['mimmana it cWHTE3a  KapOOHWIBHBIX — COCIUWHEHUWH), MEXaHU3MBl  PEaKIuil.
Boccranosnenne 1o anpnernnoB mo PosenmyHny-3aliieBy ¥ IOpH  IIOMOINM  KOMIUIEKCHBIX
ruapusioB. BzaumoneiictBue ¢ auazomeraHom (peakiusi ApHjra-2icTepra), MEXaHU3M pPEaKI[Uu.

Crnoxuble 3¢upsl. CiocoOb! NoxydeHus. ['uaponus cioxkHbIX 3GUPOB B YCIOBHUIX KUCIOTO U
OCHOBHOIO  KaTajlu3a,  MEXaHWU3Mbl  IIPOLIECCOB. AMMOHOIN3, MEXaHU3M peaxkuuu.
Ilepesrepudukanusi, MexaHu3M peakuuu. Peakuuu ¢ METAIUIOOPraHUYECKUMHU COEIUHEHHUSMH,
BOCCTAQHOBJICHHE [0 CHUPTOB M anpaerunoB. CroxHoddupHas KoHxaeHcanus Kosiizena, ee
MexanusM. [lepekpectHas xonaeHcanusa Kisizena. BHyTpumosekyispHas KOHIEHCALMs CIIOKHBIX
3¢upoB AUKApOOHOBHIX KUCHOT (kKoHAeHcamusi JlukmaHna). KonaeHcamusi CIOXHBIX 3(QHPOB ¢
KapOOHWJIbHBIMU COEIMHEHUSAMH. ALIMIOMHOBAsE KOHICHCALIMSL.

AHruapuasl KapOoOHOBBIX KucCaIOT. CrnocoObl mnosyuyeHus. Peakuuu aHTUIpUIIOB KHCIIOT.
Keren, nonyuenue u cBOMCTBA.

Hutpunbl. Crioco6sl momydenust. Kucnblii W I1IEIOYHOM THAPOJIN3 HUTPUIIOB, MEXaHU3M
nmpoueccoB. BoccTaHOBIEHME KOMIUIEKCHBIMH THAPUAAMH METAUIOB O aMUHOB M aJIbJIETHJIOB.
B3anmopeiicTBre ¢ MarHui- M JUTUAOPraHUYECKUMHU COEAUMHEHUsIMU. KHCIOTHO-KaTanuzupyemoe
B3aUMOJICHCTBHE HUTPUIIOB cO cupTamH (peakuus [Iunuepa). Peakuys HUTPUIIOB ¢ HEHACHIIIIEHHBIMU
coequHeHUsIMU (peakuus Putrepa).

Amuzpl. CriocoOsl nonydeHus. ['naponus, Mmexanusm peakuuu. BoccTaHoBieHue 10 aMMHOB.
Herunparanus amunos. [leperpynnuposku 'opmana u Kypruyca, MexaHU3Mbl peakiuii.

Beicue sxupHble kuciaoTel. CriocoObl monyueHus. dusnyeckue W XMMUYECKHE CBOWCTBA.
OyHKIMOHAIbHBIE IIPOU3BOJHBIE BBICHIMX JKUPHBIX KHUCJIOT. Bbicmive UpHbIE KHUCIOTHI B
o6uosnoruu. Ilpoctble numuasl: >xupbl U Macna. Bocku. Cnoxuble naunuisl. [IpocrarimanauHsl,
0COOEHHOCTH MOJIEKYJISIPHON CTPYKTYPBHI.

MHOroocHoBHbIE KApOOHOBbIE KUCIOTHI. JInKapOOHOBBIE KUCIOTHI JKUPHOTO U apOMAaTHYECKOTO
psna. Howmenxiarypa. CrnocoObl mnonydeHus. @Pusznueckue | XuUMHuUeckue cBoiictBa. OH-
KucnorHocts. OOpa3oBaHue (yHKIMOHAJIBHBIX MPOM3BOJAHBIX. Peakuuu, mnpoTekaromue Mpu
HarpeBaHuu. Llukianueckue aHruaApUabL: Ody4deHue, cBoMcTBa. [IpuMeHeHne 1uKkapOOHOBBIX KUCIIOT B
ITPOMBIIIJIEHHOM OPTaHUYECKOM CHUHTE3E.

1,3-JlukapOoHUIIBHBIE COeTUHEHHS (MaJIOHOBBIN A(Up, alleTOYKCYCHBINH YQHp U €ro aHaJIorn),
UX crnocoObl mnoiydyeHus, crpoeHue, CH-kucinotHocTb. EHONATBHI 3HpPOB: CTpoeHHe, peakuu
AIKWINPOBAHUS, alWIMPOBAaHMs, TUAPONIN3a, AekapOokcuinpoBaHus. KucioTHoe U KeTOHHOE
pacuieryieHie aneToykcycHoro s¢upa. CuHTe3bl KapOOHOBBIX KHCJIOT M3 MAaJIOHOBOro 3¢upa.
[TosrydeHne KHUCIIOT W KETOHOB W3 aleToykcycHoro 3¢dwupa. 1,3-/[ukapOoHUIBHBIE COCJIMHCHUS B
peakimu Muxasng. Peakumum koHneHcauuu 1,3-muKapOOHMIIBHBIX COEJMHEHUH C  alibJeruaaMu
(peaxuusa Kuésenarens).

6.3. a,B-Henacslennple KapOOHUIbHbBIE COSAMHEHUS.

o,B-Henacelmennsle  kapOoHMIBHBIE coequHeHusa. CrnocoObl monydeHus. Pusndeckue
cBoiicTBa. IlpocTpaHcTBeHHOE W 2JEKTPOHHOE CTpoeHue. Xumudeckue cBoicTBa. HykneodunsHoe
MIPUCOETUHEHNE K O,-HEHACHIIIEHHbIe KapOOHUIBHBIM COEAMHEHHIM: 1,2-TpucoeauHenue (mpsmoe
npucoeanHenne) u 1,4-npucoequHenue (CONpspKeHHOE MPUCOEANHEHNE, peakius Muxasns). JloHopsl
u akuentopsl Muxasns. dakTopel, BIUAIONIME HAa THUII TPUCOEAMHEHHE: CTPOEHUE cyOcTpara,
cTpoeHHe peareHrta. [IpucoeanHeHHe METaNIOOPTaHUYECKUX COEAMHEHM: peakTuBOoB ['puHbApa,
JUTUHOPTaHUYECKUX  COEIMHEHUH M JUTHHIManKwikynparoB. llpsmoe wu  compsbkeHHOe
MIPUCOEANHEHNE LIMaHU-aHHOHA, KOHTPOJIb YCIIOBUH Ipoliecca AJisi BbIOOpa THUIA IMPUCOEIUHEHUS.
[Tpucoenunenne O-, N- u S-HykneopunoB. 3HaueHue peakuun Muxasisg B OpPraHMYECKOM CHHTE3E.



Enamunnsiii Metog Ctopka. AnHenupoBaHue o PoOMHCOHY, MOHATHE O KaCKaaHBIX (IOMHHO)
nporeccax.

Paszoen 1. A3omcodepoicawue coeounenus u cemepoyukiuieckue cOeOUHeHUsl.

7.1. HurpocoennHeHus.

Knaccudukanus u Homenknatypa. Crnoco6sl nonydenus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
crpoenue. [loTeHImanbl MOHHM3AIMM W  SJEKTPOHHOE CPOJACTBO; OOmIas  XapaKTepUCTHKA
peaKuuMoHHON crmocoOHOCTH. XHUMHUYECKHe CBoicTBa. TayToMepusi MEpPBUYHBIX W BTOPHUYHBIX
annpaTHUECKUX HUTpOCcOoeTUHEHUN. [IpHunHBl MOABMKHOCTH aTOMa BOJOPOJA IPH 0O-YIIEPOIHOM
atome. CH-KuUCIOTHOCTP MNEpBUYHBIX M BTOPUYHBIX HUTPOAJIKAHOB M KUPHO-aPOMATHUYECKHUX
Hutpocoenuuenud. Peaknuu co mienoyamu. Ctpoenue cosieid. B3zaumopeiicTBue HUTPOHAT-UOHOB C
KapOOHUJIbHBIMU COEAMHEHUAMU (peakuuss AHpH). ApomMaTHUecKUe HHUTPOCOSAMHEHHS. Peakium
BOCCTAQHOBJICHUSI HMUTPOAapeHOB B KHUCIOM M IIEJIOYHOM cpenax. IIpomexkyrouHsle NpPOIYKTHI
BOCCTAHOBJICHHUSI HUTPOTPYMIBI (HUTPO30COCAMHEHMS, apUITUIPOKCUIIAMHUHBI, a30KCH-, a30- U

ruipa3ocoeuHeHus).  benHsuauHoBas — meperpynnupoBka.  CeleKTHMBHOE BOCCTaHOBJICHUE
HUTPOIpyNnbl B JuUHUTpoapeHax. IIpumeHeHne B NPOMBINUIEHHOCTH;  TOKCHUYHOCTH
HUTPOCOEIUHEHUN.

7.2. AMUHBI.

Knaccudpukanms u  HoMmeHkiarypa. CmocoObl  monydeHus. Dusmueckne  CBOWCTBA.
[IpocTpaHcTBEHHOE U ANEKTPOHHOE cTpoeHue. [loTeHnuanpl MOHU3AUMU U DJIEKTPOHHOE CPOJACTBO;
o0miasi XapaKTepUCTHKa pPEaKIHOHHOH crmocoOHocTH. XuMHYeckue cBoHcTBa. CTpoeHHEe W
OCHOBHOCTb. PeakIiiuu ¢ KuciaoraMu, CTPOCHHE COJICH, X HOMEHKIJIaTypa U CBOMCTBA. AJIKMIIMPOBAHUE
U alIMPOBaHME; MEXaHU3Mbl 3TUX peakuuid. YeTBepTUYHbIE AMMOHHMEBBIE COJM U OCHOBAHUS:
MOJTy4YeHUe, CTPOCHHE, CBOMCTBA; pacIlIelJIeHHe YeTBEPTUUHBIX aMMOHHUEBBIX OCHOBAHUH, HAIIPaBJICHUE
peakuuii. IIpaBuno 'opmana. EHaMHUHBL: aNKUIMPOBAaHUE €HAMUHOB, CONPSKEHHOE MPUCOEIUHEHUE
€HAMUHOB K O,[3-HEHACBIIICHHBIM KapOOHWIBHBIM COeIUHEHUsAM. WneHTudukanus u pasaeneHue
MEPBUYHBIX, BTOPHUYHBIX M TPETUYHBIX aMHUHOB C IOMOIILI0 OeH3oJCcyIbhoxaopuaa (mpoda
XuncOepra). Peaknuu aMuHOB C a30THUCTOM KHUCTOTOW. OCOOEHHOCTH PEAKIUN AIEKTPOPUIHHOTO
3aMeIIeHUs  BapOMAaTHMUYECKUX  aMHMHaX (HUTpOBaHME, TaJlOTEHUPOBAaHUE,  CYJIb(QHUPOBAHUE,
¢dopmunupoBanue). [loHsATHE O 3alIUTHBIX TpyNNax aMUHOB: alleTUJbHAs 3alluTa, 3alluTa
NPOU3BOIHBIMU YToJbHOU KucIoThl (Boc- 1 Fmoc-) — ycraHOBKa 3aliUThl, YCTOHYHMBOCTH BO BpeMsl
CHHTE3a U CIOCO0bI yalleHNs. AIMIMPOBAHUE aMUHOB 110 OEH30JbHOMY KOJIbIly. OKHCIIEHNE aMUHOB.
N-oxcuabl amuHOB, pacuerienne N-oxcupoB mno Koymy. IlpuMeHeHwe B NPOMBIIUIEHHOM
OpPraHUYECKOM CHHTE3€. AMUHBI B OUOJIOTHH.

7.3 A30- 1 1Ma30COeTUHEHU.

[TosryueHne nMa30COENMHEHUIN peakUMeld AUa30THPOBAHMS: YCIOBUS IPOBEIEHUS PEAaKLMH U
MEXaHW3M, MpHUpOJa HUTPO3UPYIOIIETO0 peareHTa; pa3lIuyusl B YCTOMYMBOCTH HACBILIEHHBIX U
apoMaTHYecKux auaszocoequHeHuil. dusmueckue cBoiicTtBa. [IpocTpaHCTBEHHOE M BIEKTPOHHOE
CTpPOCHHE apOMaTHMYeCKUX JUA30COEAMHEHMH B 3aBUcUMOCTH OT pH cpeasl, TayromepHble
IIpeBpalieHs. XUMUYECKHE CBOMCTBA. Peakiuu, MpOTEKaroUIMe C BBIACICHUEM a30Ta: 3aMELICHHE
MUa30HUEBOM TPYIIbl Ha TUAPOKCU-, AIKOKCUTpymmy, ¢rop, Hoa. Peakuum paaukaibHOTO
3aMeIIeHUs] JMa3orpynIbl Ha XJOp, OpoM, LMAHOTPYIIy, HUTPOrpymiy, Bojopoj, Peakuuwu,
nporekaromye 0e3 BbACIEHUS a30Ta: BOCCTAHOBJIEHHE /10 apWITHAPA3MHOB. A3ocoueTaHue. A3o- U
JIMa30COCTABIIAIONINE, YCIOBUS COUYeTaHHMA C amMMHaMu U (eHomamu. IlomydyeHue u mnpuMeHeHHe
a30COeMHEHMH, a30KkpacuTeny. J{nazomeTan, Moay4eHne U peakiiMi ¢ KUCIOTaMH M KETOHAMH.

7.4 T'eTepOolMKINYECKHE COEAUHEHUSL.

Knaccugpukanus.  I'erepoumkiuyeckue — apomMaTHuyeckue — coeauHeHus.  OcoOGeHHoCTH
MOJIEKYJISIPHOM CTPYKTYpHIL. [IaTHUIeHHBIE reTepOLMKINYECKHe CoequHEHUs: ypaH, MUPPOI, THO(DEH.
Homenknarypa. CnocoObl  momyueHus.  I[IpocTpaHCTBEHHOE W 3JIEKTPOHHOE  CTPOCHHE.
ApomatnaHOCTh. OCOOCHHOCTH  peaknuid  ANeKTpoPriIbHOro  3amernieHus.  AnuaopoOHOCTb.
[Ipumenenne MoOAM(PUIMPOBAHHBIX 3JIEKTPOPUIBHBIX peareHToB. PeaklMOHHAs CIOCOOHOCTh H
opuenTanus. Opouranbuelii KoHTpodb. NH- KucnotHocTs nuppona. Baxkneinme peakuuy nupposiar-



aHuoHa. IIMppONBHBIM LUK - CTPYKTYPHBIM ()parMeHT NPUPOAHBIX M OHOJIOIMYECKH AKTHUBHBIX
coequHeHui. [llecTuuneHHBIE U MOJINALEPHBIE TETEPOLMKINYECKAE COCAUHECHNS: TUPUINH, XUHOJIUH,
akpuguH. [TupuauH. DIEKTPOHHOE CTPOCHHE W apOMATUYHOCTh. OCHOBHOCTH M HYKJICO(UIBHOCTB.
Peakuuu a1eKTpoUIBHOTO W HYKJIEO(QHIBHOIO 3aMELIEHMs: pPEaKLHMOHHAs CIIOCOOHOCTh U
opuenranus. [lupuaua-N-okcun, ero cTpoeHue, CIocoObl TMOJTYYEHHUS W XUMHUYECKHUH CBOWCTBA.
Tayromepus 2- u 4-ruapokcu U aMUHONUPUANHOB. COEIUHEHMS ¢ HECKOJIBKMMH I'€T€pOaTOMAMH B
IIUKJIE: JTMa30JIbl, OKCA30JIbl, AUA3UHbI U TpuazuHbl. OOIIas XapaKTEePUCTHKA XMMHUYECKHX CBOWCTB.
I'eTeponukinyeckre COeAMHEHUS B OMOJIOTHH.

Pa3zoen 8. Jlabopamopnwiii npakmuxym.

Be3zonacublie mpueMsbl U npaBuiia paboThl B 1a00paTOPUH OPraHUYECKON XHUMUU.

Xpomarorpadus. Bugaer xpomarorpadum. Ilpumenenme TCX s uneHtudukanuu
OpPraHMYECKUX COECOUHEHUM. AJCOpPOEHTBHI M AMIOEHTHI, ucnoib3dyemble B TCX. Bbibop aitoeHTa.
Oo6napyxenue BeniectB. Koaduiment ynepxuBanus.

OO6mue metonsl paboTel B naboparopuu opraHudeckod xumuu. I[locyma, Hambosee 4yacTto
npuMensiemas B 1aboparopuu. Harpesanue. Oxnaxaenue. [lepemenmBanue.

Meroasl OuYMCTKM  TBEpHAbIX BemectB. Bosronka (cyomumanus). Ilepeocaxnenue.
[lepexpucrammmzanus. OnpeneneHue TeMIEpaTypbl IJaBieHUs. MeToN «CMEHIaHHOW MPOoObI»,
JeNpeccusi TEMIEpaTyphl MJIaBICHUS.

MeTtoapl ouncTkH >kUIKUX BemlecTB. [Ipoctras u dpakiuonHas neperoHka. Ileperonka mpu
aTMOC()EepHOM U TOHUKEHHOM JIaBJICHUU.

MeToapl BBIAEICHUS OPraHUYEeCKHX BEIIECTB W3 PEAaKUHOHHOW CMeCH. OKCTpakIus.
[leperonka c BoasiHbIM mapoM. OTrOHKa pacTBOPUTEIIS.

MeTo1p1 CIEKTPaIbHOM UACHTU(DHUKAIIMN OPTaHUUYECKUX COCTUHEHHM.

CuHre3bl opranumyeckux BemniecTB. OOmiue mnpaBuiia MOATOTOBKM WU IPOBEICHMS CHUHTE3A.
3amaya U CYIIHOCTh JKCIEpUMEHTa. TeopeTHdyeckrue OCHOBBI Mpolecca. Bribop ycnoBuil peakuuu.
Pacuer cunreza. Texnuka Ge3zonacHoctu. IIpubop mist npoBenenust cuHtesa. IlpoBeneHue omnbiTa.
Kontposnsb 3a xon0M peakuuu. Boienenue, O4MCTKa U aHAIU3 TPOJIYKTA.

4 O0beM y4eOHOM JUCHUNIMHBI.

Cemectp
Bcero
But yue6roii paboTs: 3 cemecTp 4 cemecTp
3E Axan, 3E Axan 3E Axag.
q. 4. q.
OO61mas TpyI0eMKOCTh TUCIUTUTHHBI 16 576 6 216 10 360
KonTakTHasi padoTa — ay1uTOpHbIE 078 | 352 311 | 112 6,67 240
3aHSITHS:
Jlexiuu 2,66 96 1,33 48 1,33 48
[TpakTrueckue 3ausatus (I113) 3,56 128 1,78 64 1,78 64
JlaGopatopusie pabotsl (JIP) 3,56 128 - - 3,56 128
CamocrosiTesibHas padora 4,22 152 1,89 68 2,33 84
KonTakTHas camocTosTenpHas pabora i i i
(CAmmK u3z VII ons 3au / 3au ¢ oy.) 4,22 189 233
aMOCTOSITEITbHOC N3YUCHHE Pa3/IeiioB 159 68 84
JACITUTUTAHBI
Buabl koHTpOJIS:
Buo konmpons uz YII (3au | 3au c ou.)
JK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — mpoMexyTOodHast 0.8 04 0.4
aTTecTanus 2 1 1
[ToaroroBka K sK3aMeHYy. 71.2 35.6 35.6
Bu1 MTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH




Cemectp
Bcero
B yueGHOM paboThl 3 cemecTp 4 cemecTp
3F Actp. 3E Actp. 3F Acr
q, q. p. 4.
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 16 432 6 162 10 270
KonTakTHasi paboTa — ay1uTOPHbIE 9,78 264 | 311 84 6.67 | 180
3aHATHSA:
Jlexumn 2,66 72 1,33 36 1,33 36
[Tpaxtrueckue 3ansatus (I13) 3,56 96 1,78 48 1,78 48
JlabopaTophsbie padbotsl (JIP) 3,56 96 - - 3,56 | 128
CamocrosiTesibHasi padoTa 4,22 114 1,89 51 2,33 63
KonTaktHas camocTostensHas pabora i i i
glmml( uz VII ons 3au / 3a4 ¢ oy.) 4,22 189 233
aMOCTOSITEIIbHOE H3yUCHHUE Pa3JICIIOB 114 51 63
JUCIUTLTAHBI
Buabl koHTpOJIA:
Buo xkonmponsa uz YII (3au | 3au c ou.)
JK3aMeH 2 o4 1 27 1 27
KonTaktHas pabota — MPOMEKyTOIHAS 06 03 0.3
aTTecTalus 2 1 1
[loaroroBka K 3K3aMeHy. 53.4 26.7 26.7
By MTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH

AHHOTANUsA padoyeil MPporpaMmMbl TUCHUILTHHBI
«®usnueckas xumus» (b1.0.13)

1. Heab IMCHMIJMHBI — PACKpPHITh CMBICT OCHOBHBIX 3aKOHOB, YIPAaBISIOMIUX XOJOM
XUMHUYECKOT0 IpoIlecca, MoKa3aTh 00JaCTH MPUIOKEHHS TUX 3aKOHOB U HAYYUTh CTYACHTA IPaMOTHO
MPUMEHSITh UX TP PEIICHUU KOHKPETHBIX TEOPETUYCCKUX U MPAKTUUYCCKUX 33J1a4, TIOHATh OCHOBHBIC
KHHETUYCCKUE 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHYECKHX IPOIECCOB W POJb Karaimusa JUIs
XUMHYECKOHN TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHUs AMCHUIIMHBI 00yYAONIUICS T0/IKEeH:

Obnaoams CleyIOIMUMHA KOMIIETCHIIUSAMU U UHIUKaTopaMu ux goctumxenus: YK-6.1, YK-8.2,
VK-8.3, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1.

Buame:

— OCHOBHBIC 3aKOHBI (PH3UYECKON XMMHUU, B3aUMOCBS3b (DH3MUECKUX M XMMHUYECKHUX XaPaKTCPUCTUK
mporecca;

— TYTH ONpENeNeHHs] BaXHEHIIMX XapaKTepUCTUK XHUMHUYECKOTO paBHOBeCcHs (KOHCTAHTHI
paBHOBECHSI, PAaBHOBECHOT'O BBIXOJa INMPOJYKTAa, CTEIIEHW MPEBPAIICHHS HCXOJHBIX BEIIECTB) U
BIUSTHUS PA3INYHBIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO PABHOBECHSI;

—  TepMOJAMHAMUYECKOE OIHMCAHWE CBOWCTB HJICATHHBIX W HEUJCATBbHBIX PACTBOPOB, MOAXOABI K
HAXO0XJICHUIO MapIHAIbHBIX MOJISPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.

— TEOPHIO TaJbBAaHUYECKUX SBICHMUIA,

— TEOpUM KHUHETUKU, MYTH TEOPETUYECKOTO pacyeTa CKOPOCTeH XHUMHUYECKUX peakiuii U
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

— OCHOBHBIC YePThl TOMOT'€HHOTO W T€TEPOTeHHOr0 KaTalln3a, MPUYUHBI YCKOPESHUS XUMHYECKOTO
mpoliecca B MPUCYTCTBUU KaTalu3aTopa.



Ymems:
— TPUMEHATh TEOPETHUYECKHE 3HAHWUS U IKCIICPHUMEHTAIbHBIC METOJbI MCCICNOBaHUS (HHU3HUECKOM
XUMHH [IPU PEIICHUU TPO(HECCUOHATBHBIX 3a]1a4;
— TMpeACKa3bIBaTh U HAXOJUTh ONTUMAJIbHBIC YCIOBHS MPOBEACHHUSI XUMUYECKOTO MpoIlecca ¢ LEIbI0
MOJTyYEHHUST MAaKCUMAIHbHO BO3MOYKHOT'O BBIXO0/1a MHTEPECYIOIIETO IPOIYKTA;

— MPUMEHATh TEOPETHUYECKUE 3HAHMS W IKCIIEPUMEHTAIbHBIE METOABI MCCIEI0BaHUS (DU3MUECKOM
XMMHH JIJISL PEIICHHST BOIPOCOB, BO3HUKAIOIIHMX IPH U3YYEHUH KHHETHKH XUMHUCCKUX PEAKIINi;
— MPOBOAMTH aHAIN3 U KPUTUYECKH OLCHUBATD IOJy4CHHBIC DKCIICPUMECHTAJIBHBIE JaHHbBIC,
0000111aTh ¥ JeaTh 000CHOBAHHBIC BHIBOIBI Ha Oa3e MPOBEAEHHBIX OIBITOB.
Braoems:

— KOMILUIEKCOM COBPEMCHHBIX TCOPECTHYECKHUX METOI0B (1)I/I3PI‘16CKOI>'I XUMHU JI1  pCIICHUSA
KOHKPCTHBIX UCCIICAOBATCIIbCKUX 3a1a4,

— HaBbIKaMH  ONPCACIICHHA COCTOSAHHUSA  pPaBHOBECHUA U  CaAMOIIPOM3BOJIBHOI'O  HAIIPaBJICHUSA
XUMHYCCKOTI'O ITpo1ecca,

— 3HAHUSMHU OCHOBHBIX 3aKOHOB (PM3UYECKON XUMHH JJISI COJEPKATEIHHON HWHTEPIPETAIINN
TEPMOAVMHAMUYECKUX PACUETOB;

— METOAAMH OIIPENEIICHUs NOPsIKA U CKOPOCTH PEAKIUH, YCTAHOBJICHUS JIMMUTHPYIOLIEH CTaIuu U
MEXaHM3Ma U3y4aeMOl XMMUYECKON pEaKI1u;

— HaBblKaMM  COCTaBJICHUS  TaJbBaHMYECKMX  DJEMEHTOB  JJIi  ILeJed  OIpeleNeHus
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMOMN PEaKIIMH;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHYECKOM KHMHETHKH, BIUSHHMS PAa3JIUYHbIX (HaKTOPOB
(TemnepaTypbl, JaBJIE€HUS, KaTalu3aTopa) Ha CKOPOCTh XUMUUECKON PEaKIIUU.

3. Kpatkoe coep:xaHue TMCHUTLIHHBI
5 cemecTp

Pa3znen 1. Xumuueckast TepMOIMHaMUKa
1.1. OcHOBHBIE TOHATHUS U ONPEAETCHUS

OcHOBHBIE MOHATUS TEPMOJIMHAMUKU: U30JIMPOBAHHBIE U OTKPBITHIE CUCTEMbI, PABHOBECHBIE U
HEPABHOBECHBIE CHCTEMBI, TEPMOJUHAMHUYECKHE IEPEMEHHBIE, TEMIEpaTypa, HWHTCHCHUBHBIE U
SKCTEHCUBHBIE TEpEMEHHbIE. YPAaBHEHUS COCTOSHHUS. TeopeMa O COOTBETCTBEHHBIX COCTOSHUSX.
BupunanbHble ypaBHEHUS COCTOSIHHUSI.
1.2. TlepBsIii 3aKOH TEPMOTUMHAMHUKH

TepmogunaMudeckuid npouecc. PYHKIMU COCTOSHUS M (YHKLIMHU Tpolecca. BHyTpeHHss
SHEPTUsI M DHTAIBIHUS, UX CBOWCTBA. Termora u pabora kak (opmbl mepenauu sHepruu. Pabdota
pacupeHuss raza W 1noje3Has pabota. POpPMYNIHMPOBKHM IEpPBOIO Hayajga TEPMOJUHAMUKH.
B3aumocBsi3p TEIOTHl, pabOTHl M M3MEHEHHUS BHYTPEHHEH SHEPruM B HM30XOPHOM, H300apHOM M
M30TEPMHUECKOM TIpolieccax. TemmoéMKOCTh BEIeCTBAa — M30XOpHas MM u300apHas, MOJspHasd,
ynenbHass. TerIoéMKOCTh HWACaTbHBIX Ta30B, B3aWMOCBA3b MOJSPHBIX Termoémkocteit Cp m Cv
UJCAIBHOTO Ta3a. TemIoéMKOCTh TBEPABIX BEIIECTB U KUAKOCTEH. 3aBUCHUMOCTb MOJISIPHOMN
n300apHOM TEMIOEMKOCTH BEIIECTBA OT TEMIEPATYPbI, IMIUPUUYECKUE YPABHEHUS (CTETIEHHBIE PSIIIbI),
UX TpPUMEHUMOCTh. 3akoH KyOoB [lebas, mnpaBmino /[romonra u Iltu. Cpenuss wuzobapHas
TEIUIOEMKOCTh BeEIlleCTBa B HHTEpBalie TemiiepaTryp. TemmepaTypHas 3aBUCMMOCTb MpHUpAIICHUS
sHTanbnuU BemiectBa (Ht — Ho) mpu nmocrossHHOM naBieHuu ¢ y4éroM (pa3oBbIX mepexozoB. TemnoBoit
spdexkt xumuueckoro mnporecca. OCHOBHOE cTaHAapTHOe cocTosiHue. CTaHIapTHBIE SHTAIBINU
oOpa3oBaHus U cropanus BeuiecT. [Ipumenenue 3akona ['ecca it BBIYMCICHUS TEIUIOBBIX (P PeKToB
XUMHUECKUX U (U3UKO-XMMHYECKHX IMpoleccoB. CBsA3b TEIIOBBIX 3((EKTOB NpU MOCTOSIHHOM
o0beMe M IPU MOCTOSHHOM JIaBJICHUU. 3aBUCHUMOCTb TEIIOBOT0 3((deKTa peakiuu OT TeMIepaTyphl.



BriBog n ananus ypaBaenust Kupxroda B muddepennuanpaoni popme. MHTErprpOBaHre ypaBHCHH
Kupxroda.
1.3. BTopoii 3aK0H TepMOIUHAMUKH.

CaMonpou3BOJIbHBIE U HECAaMOIIPOU3BOJIbHBIE, OOpaTHUMble W HEOOpaTUMbIE, PaBHOBECHBIE
(KBa3uCTaTUYECKHE) W HEPAaBHOBECHBIE Hpolecchl. PaboTra paBHOBECHOTO ¥ HEPAaBHOBECHOTO
npoueccoB. DOpMYNIHPOBKM BTOPOro Hayajla TEPMOAMHAMUKH. OHTPONUS KaK KpUTEepuil
HAIIPaBJIEHHOCTH CaMOIIPOMU3BOJIBHBIX IIPOLECCOB M PpPaBHOBECUS B M30JIMPOBAHHBIX CHUCTEMaX.
3aBUCHUMOCTh DHTPOIMU BEIIECTBA OT MApaMETPOB COCTOSHMS (TemImepaTyphbl, AaBlieHUs, 00bema).
Pacuer u3MeHEHUs SHTPONMU B Pa3IMUHBIX IPOLIECCAX, CBA3AHHBIX C H3MEHEHHEM COCTOSIHUS
UJeaIbHOTO Ta3a, a TaKKe YUCTHIX TBEPIBIX WM KUIKUX BellecTB. MI3MeHeHne SHTPONHUH B Mpoliecce
CMEILICHHUS WJCalbHBIX ra3oB. VM3MeHeHue 3HTponuH mpH (Pa3oBbIX nepexomax. TermoBas TeopeMa
Hepucra, nocrynar Ilnanka (Tperbe Hayano tepMoauHaMukH). CTaTUCTHUYECKas WHTEPIpETaIus
BTOPOTO Hayajla TEPMOJUHAMHUKH, YypaBHeHHE bomnbimana-Ilnanka. Beramcinenue aOCOMOTHOM
SHTPONUM BellecTBa. PacueT M3MEHEHHs] SHTPONUU B XUMHUYECKMX PEAKIMSIX IPU Pa3ITUYHBIX
temneparypax. O0benunenHoe ypaBHenue | u Il 3akoHOB TepMouHaMuKU. DHeprus [ enpMrosia u
sHeprusi ['mbbca kak KpUTEpUU HAMPABICHHOCTH MPOIIECCOB U PABHOBECHUS B 3aKPBITHIX CHUCTEMaX.
XapakTepucTuueckue (QyHKIMH. 3aBUCUMOCTb dHepruu ['enpmronbua u sHepruum I'nbbca ot
napameTpoB coctosiHus. TemmnepaTypHas 3aBUCUMOCTh sHepruu ['ub0ca BemniecTBa ¢ yuéTom (ha30BbIX
nepexonoB. Pox daszoBoro mepexoma (mepBbiii, BTOpoii). YpaBaenust [ u60ca-I'enpmronbia. Pacuer
M3MEHEHUN CTaHIapTHHIX dHepruil ['mb0ca u ['enpMrosipiia B XUMHUECKUX PEAKIUAX MPU Pa3TUIHBIX
TeMIIEpaTypax.

CucreMbl TEPEMEHHOTO COCTaBa. XUMHUYECKHI MOTEHIMAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMMYECKOTO IOTEHIMala OT JAABJIEHUS U TEMIIepaTypbl. YCJIOBHS PaBHOBECHUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMUS MPOIIecca B CUCTEMAaX IIEPEMEHHOT0 COCTaBa.

1.4. OcHOBBI CTaTUCTUYECKON TEPMOANHAMUKHY.

ONEeMEHTbl CTaTUCTUYECKOW TEPMOJMHAMUKH. MeXaHWYecKoe ONHUCaHUuE MOJEKYJISIpHOU
cucrembl. dynkuus pacnpenenenus Makcsemia - bonpuMana. CTaTUCTHUECKHE CPEJHUE 3HAYCHMS
MaKpOCKONHUYECKUX BeJnyuH. AHcamOmu ['n60ca. dyHKuuu pacnpeneneHus A KaHOHUYECKOTO U
MaKpOKaHOHMYECKOro aHcamOieil. OHTponMs U TepMOAMHAMHuecKas BepoATHOcTh. Popmyna
bonbiimana. Cymma 1O  COCTOSHMSM KaK CTaTUCTHYECKas XapaKTepucTHueckas (yHKLUS.
CraTucTudeckre BBIPKEHUS JUUIsl OCHOBHBIX TEPMOJMHAMUYECKUX (YHKLUN - BHYTPEHHEH SHEpruH,
SHTpPONUH, SHEpruu ['enbmrosnbua u 3uepruu ['ndoea.

OeMeHThl TEPMOJMHAMUKN HEOOpaTUMBIX npoleccoB. OnucaHne HeoOpaTUMBIX MPOLIECCOB B
TepMoanHamMuKe. DEHOMEHOJIOTMYECKHE 3aKOHbl JUId CcKopocTedl mpoueccoB. HeoOpatumbie
MPOLECChl M MPOU3BOJCTBO JHTPOMHUH. 3aBUCHUMOCTb CKOPOCTH IPOU3BOJICTBA SHTPOIUU OT
00001meHHbIX MOTOKOB U cwil. Teopema Ilpuroxkmna. CoorHouieHus B3auMHocTH OH3arepa M uX
HCIOJIb30BAaHUE B JINHEHHOU TEPMOJMHAMUKE HEOOPATUMBIX ITPOLIECCOB.

Paznen 2. Xumuueckoe paBHOBECHE.

CucreMbl NEPEMEHHOIO COCTaBa. XHMMHMYECKHH TIOTEHIMAJl KOMIIOHEHTAa  CUCTEMBI.
3aBUCHUMOCTh XMMHMYECKOTO MOTEHIMalla OT JaBJIEHWS U TEeMIIepaTypbl. YCIOBUS paBHOBECUS U
CaMOIIPOU3BOJIBHOTO TIPOTEKAaHUS IIpolecca B CHCTEMax IIEPEMEHHOIO COCTaBa. XUMHUYECKUI
MOTEHIIMAJ MJIEANbHOIO Ta3a W KOMIIOHEHTAa CMECH HJCANbHBIX Ta30B. XUMHYECKHH MOTEHIIMAI
peanbHOro rasza, GyruTuBHOCTD (JIETY4eCTh), KO3PPHUIHUEHT PYTUTUBHOCTH.

MartepuanbHblii  OanaHc XMMHYECKOM peakiuu, CTeNeHb MpeBpalleHHs, XHUMHUYecKas
NepeMeHHas. YpaBHEHHE M30TepMbl XUMHUYECKON peakiuu (u3orepmbl Bant-T'odda). Xummuueckoe
CPOACTBO. AH&JIN3 YpaBHEHHUS HW30TEPMbI JJs OINPEACIEHUS HAIpPaBICHUS CaMOIPOU3BOJILHOTO
MPOTEKaHUS XHWMHUYECKOM pPEaKIUH OT JAaHHOTO HCXOJHOTO (HEpaBHOBECHOIO) COCTOSIHUS.
TepMonnHaMuyeckass KOHCTaHTa XUMHUYECKOTO PABHOBECHS M OMIIMPUYECKHE  KOHCTAHTHI
xumuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHEeHUS uX CBS3M JUIsl peakluu B HI€albHON Ta30BOM
cmecu. KoHCTaHTBl paBHOBECHsS [ TOMOTE€HHBIX M TE€TEPOT€HHBIX pEakUui, HACaIbHBIX U
HEeUJealbHbIX PEAKIIMOHHBIX CUCTEM (Ha mpumMepax). CMelieHne XMMHUYECKOTO paBHOBECUS IIPH



u3MeneHun obmiero gasneHus (T = const) u mpu nobasieHnu B cucremy uHepTHOrO rasa (T = const, P
= const).

BriusiHue TemmepaTypbl Ha KOHCTaHTY XHUMHYECKOTO DPaBHOBECHS, YPaBHCHHsS H300apbl U
M30XOphl XMMHYECKOW peakuuu. BbIBOJ, aHaIW3 W HMHTETPHPOBAHWE HA3BAaHHBIX ypPaBHCHUH Ha
npuMepe ypaBHEHHs H300apbl. Pacder cpegHero W MCTUHHOTO TEIUIOBOTO A(PQeKTa XUMHUYECKUX
peakiuii U3 3aBUCHMOCTH TEPMOJUHAMHUYCCKONW KOHCTAHTHI PAaBHOBECHsI OT TemIieparypbl. Pacuer
KOHCTAaHT PAaBHOBECUS XHMHUYECKHX PEaKIUi M3 CTAaHAAPTHBIX TEPMOJMHAMHUYECKHX (YHKIUA
BEIICCTB. BBIUUCIICHHE KOHCTAaHT PaBHOBECHS XMMHUYECKHX PEAKIUH MO CIPABOYHBIM JIaHHBIM O
KOHCTaHTaX PaBHOBECHS PEaKIMii 00pa30BaHUs COCAMHEHHUN U3 IMPOCTHIX BEIICCTB.

Paznen 3. ®azoBbic paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMax
3.1. da3oBble nepexoabl U (pa3oBasi fuarpaMma COCTOSHHS ISl OAHOKOMITIOHEHTHBIX CUCTEM

®da3a, KOMIIOHEHT, YUCIIO cTeneHei cBoOosel. IlpaBuno ¢a3z ['mb6ca. [Ipumenenne mpapmiia
¢a3 I'mbbca s ananuza (a30BBIX pPAaBHOBECHMH B OJHOKOMIIOHEHTHBIX cHcTemax. Jluarpamma
COCTOSIHUSI OJTHOKOMITOHEHTHON CHUCTEMBI, €€ (pa30BbIe TOJIs, JIMHUHM U TPOMHBIE TOYKH, BBIPAKAIOIINE
COOTBETCTBEHHO ojHO(a3Hoe, AByx(a3zHoe u TpexdazHoe paBHOBecus. HacblleHHBINH map,
TeMIepaTypHasi 3aBHCUMOCTh JaBIICHHs HACBHIICHHOTO napa. KpuTudeckas TOYKa, KPUTHYECKOE
COCTOSIHME BEIIECTBa, €ro 0cOOCHHOCTH. BbiBom u ananu3 ypaBHenusi Knameiipona. 3aBHUCHMOCTD
TEeMIepaTyphbl IUIABJICHUS OT BHEIIHErO JaBJICHHs, WHTETPHpOBaHWE ypaBHEeHUs KiamelpoHa nist
paBHOBECHsI TBEpJOE TeNO - >KUIKOCTh. PaBHOBecus ¢ ra3oBoil (a3oii, ypaBHeHue Kiameiipona-
Knaysnyca, BEIBOJ M MHTETPUPOBAHUE YPAaBHEHUS ISl ONMCAHUS JIMHUM MCIIApPEHUS U CyOIMMAIlHH,
ucrnoinb3yembie fAomnyiienus. OnpeeneHne KOOPAUHAT TPOHHON TOUYKH.
3.2. Onpenenenue TepMoIMHAMUYECKIX (DYHKITUH mporiecca (Ga3oBOTo mepexoaa

[Tpumenenue ypaBHEHUs Knaneiipona-Kmnaysuyca TUTSE pacuera U3MEHEHUS
TEPMOJAMHAMHUYECKUX (YHKIUN MpH (Ha30BBIX MpeBpamleHHsIX. B3anMOCBA3b SHTANBINHN TIaBICHHUS,
WCIIApEeHUs U BO3TOHKU B TPOHHOM TOUKe. DMIHUpUIECcKoe MpaBuiio TpyToHa.
Pa3nen 4. TepmoauHamuueckast TeOpusi paCTBOPOB
4.1. OcHOBBI TEPMOJIMHAMUKH pacTBOPOB. [lapiinanbHble MONTbHbIE BETUYHHbI

Knaccudukanuu pactBopoB. IlapuuanbHble MOJSpHbIE BEIWYMHBL. YpaBHeHus ['ub6ca-
Jlrorema (BBIBOX W aHaIW3). MeTonabl OmpenesieHUs] NaplUUalbHBIX MOJSIPHBIX BEJIWYMH (METOA
KacaTeNbHBIX M METOJ OTpe3KOB). OTHOCUTENbHBIE TNapIUalbHBIE MOJISIPHBIE  BEIWYHHBI
(mapumangbHbIe MOJISIpHBbIE (QYHKIMU cMemeHus ). TepMoanHaMuueckue pyHKIUN CMEIIEHUs.
4.2. TepMoIuHAMHUYECKOE ONMCAHNE UICATTbHBIX U HEUICAThHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) PACTBOPbI. XMMHUYECKHH IMOTEHLHMA] KOMIIOHEHTa HJEabHOIO
pactBopa. TepmoamHamudeckne (QYHKIMM CMEUICHHs [UIS HJEabHBIX pPacTBOpPOB. PaBHOBecue
"uneanbHbI pacTBOp-map”, 3akoH Payins, rpaduueckas mHTepnperanus 3akoHa Payns. IIpenenbHo
pa30aBIeHHBIE PACTBOPHI, 3aKOH | eHpH. YpaBHEHHE XMMHUYECKOTO MOTEHIIMAA ISl pPAaCTBOPHUTENS H
pacTBOpeHHOro BeulecTBa. HeuneanbHele (peanbHbIE) pacTBOPHI, MOJT0KUTENbHbIE U OTpULIATEIbHBIE
OTKJIOHEHUS OT HaealbHOCTH (OT 3akoHa Paymst). CtaHmapTHBIE COCTOSIHUSI KOMIIOHEHTOB PacTBOpA.
CummeTpuyHasi ¥ HECUMMETpPUYHAsi CHUCTEMBbl CpaBHEHHUs. PacueT akTHUBHOCTEH M pallMOHAIbHBIX
KOX(QPUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoaguHaMudecKie QYHKIIUN CMEIICHHS TSI
HEHUJICTbHBIX PAacCTBOPOB. 3aBUCHUMOCTbh AKTHBHOCTU M KO3()(UIIMEHTa aKTMBHOCTH KOMIIOHEHTa OT
TeMIIepaTyphl U JaBJICHHUS.
4.3. KomnuratvBHble CBOICTBa pa30aBl€HHBIX pPAaCTBOPOB HEJIETYYHMX BEIIECTB B JIETy4eM
pacTBopuTene

KomnuraTuBHbIe CBOWCTBAa pa30aBICHHBIX pPACTBOPOB HEJETYYHMX BEIIECTB B JIETYYHX
pacTBopuTeNsAX (MOHWKEHHE JaBJICHUS HACBHIIIEHHOIO Ilapa pPacTBOPHUTENS HaJl pPacTBOPOM IO
CPaBHEHHMIO C YHCTBIM PAcCTBOPUTENIEM, TIOBBHIIIEHUE TEMIIEpaTyphl Hadajla KHATICHUS W TOHWKCHUE
TeMIIepaTypbl Hauana OTBEpJEBaHMUS PAaCTBOPOB, OCMOTHYECKOE AaBlieHHE). DOYUIMOCKONINYECKas U
KPUOCKOTIMUECKAasi KOHCTAHTBI pPAcTBOPHUTENsS. BBIBOA ypaBHEHHWs, CBS3BIBAIONIETO TTOHMKECHUE
TeMIIepaTypbl Hayajla OTBEPAECBAHUS C KOHLEHTpaluend pactBopa. OcMoc, OCMOTHUECKOE J1aBJICHUE,



oOpaTtHbIii ocMoc. Mcronb30BaHWE KOJTUTATHBHBIX CBOWCTB JIJISI OMPENETICHUS MOJSPHOM MacChl,
CTENEHU JUCCOLMALIMY WM CTEIIEHN aCCOLMAllMi PACTBOPEHHOIO BEIIECTBA.

Pazgen 5. ®a3oBbie paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaxX

5.1. PaBHOBecHe <OKMAKUN pacTBOp - HACBIIIEHHBIA mMap» B JABYXKOMIIOHEHTHBIX CHCTEMaXx.

JuarpaMMbl «aBJIE€HUE-COCTaBY, «TEMIIEPATypPa-COCTaB), «COCTAB Mapa-COCTaB >KUIKOCTH
JUIS UJIANIbHBIX U HEWJealbHBIX pacTBOpPOB. [IpuMenenue npasuia a3 K UCCIECIOBAHUIO AUATPAMM.
3akonbl [ 106ca-KonoBaoBa. A3eoTpormnus, TEPMOAMHAMHYECKOE YCIOBUE TOUKH azeoTpona. [IpaBuio
ppruara. @OU3MKO-XMMUYECKHE OCHOBBI PA3ACICHHUS JKUAKUX CMECE METOJaMHM MEPEroOHKH U
peKTU(UKAIINN.

5.2. PaBHOBecHE «GKUIKOCTH-TBEPAOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHaau3, KPUBBIE OXJIAKIEHUS, TIOCTPOCHUE JTMAarpaMMbl IJIABKOCTH MO KPUBBIM
oxyaxaeHuss. CHCTeMbl C OrpaHMYEHHOM M HEOIPAaHUYEHHOM pacTBOPHUMOCTBE) KOMIIOHEHTOB B
TBepAOM coctosiuuu. M3omopdusm. Turbl TBEpAbIX pacTBOPOB. J(MarpaMMbl TUTABKOCTH H30MOPQHO
KPUCTAJUIM3YIOLIMXCS BEWECTB. J(MarpaMMbl IUIABKOCTU CUCTEM C OTPAaHUYEHHOW PaCTBOPHUMOCTHIO B
TBEPJIOM COCTOSIHUM. OBTEKTHYECKOE M IMEPUTEKTHUECKOoe paBHOBecusa. OrpezaelieHne coOcCTaBa
ABTEKTUYECKOM KHUAKOCTU MOCTpoeHueM TpeyroiapHuka Tammana. [Ipumenenue npasuia ¢a3 ['ub6ca
K HCCJICIOBAaHUIO (Da30BBIX PAaBHOBECHIA.

ceMecTp
Paznien 6. PacTBOpHI 251€KTPOIUTOB
6.1 PacTBOpBI 2NIEKTPOIUTOB B CTATUYECKUX YCIOBUAX

TepMonMHaMHUECKOE OMHCAaHUE CBOWCTB PACTBOPOB  DJIEKTPOJHUTOB. AKTHBHOCTH U
KO3 (ULIMEHThl aKTUBHOCTU 3JIEKTPOJIUTa U MOHOB B PAcTBOpE, CpeIHUE HMOHHBIE KOA(D(PUIIMEHTHI
akTUBHOCTH. CBSI3b aKTUBHOCTH AJICKTPOJUTA CO CPEAHEH MOHHOW aKTUBHOCTBHIO M KOHIIEHTpAIueit
anektpoauta. HWonHas cunma pactBopa. IlpaBmino wuoOHHON cuiabl. OCHOBHBIE —IOJOYKEHUSA
AJIEKTPOCTATUUECKOW TEOPHH CHIIBHBIX 3JIeKTponuToB Jlebas-Xrokkens. [IpenensHbiii 3akon [lebas-
XIOKKeJIsl, BTOPOE U TPEThe MPUOIMKEHUSI TEOPHH, TpaduyecKoe MpeICTaBICHHE ITUX 3aBUCUMOCTEH.
6.2 PacTBOpPBI JIGKTPOJIUTOB B JMHAMHYECKUX YCIIOBUSIX

[TpoBognuku snextpuueckoro Toka | u Il poma, MOHHas M SIEKTPOHHAs MPOBOIUMOCTE.
VYnenbHasi, MOJISIpHAsE M SKBUBAJICHTHAS DJICKTPUYECKUE MTPOBOJUMOCTH, B3aUMOCBSI3b MEXIY HUMH.
3aBUCHMOCTh yJE€TBHOM M MOJSPHOM AJIEKTPUYECKOM MPOBOAMMOCTEH OT KOHUEHTpaluH,
TeMIIepaTypsl W TPUPOJLI pacTBopuTessi. CKOPOCTh W TOABHKHOCTH (20COJIFOTHAsi CKOPOCTH
JIBUKEHMS]) HWOHOB. 3aKOH HE3aBUCHUMOTO JBIKEHUsT HOHOB (3akoH Kombpayma). Ilpenenbhbie
MOJISIPHBIE AJIEKTPOIPOBOAHOCTA MOHOB. DcTaeTHBIM MEXaHHU3M TMEpPEeHOCa DJEKTPUUYECTBA MOHAMHU
TUAPOKCOHUSA M TUJpoKcwia. Yucna mepeHoca MOHOB. DJIEKTPONPOBOJHOCTh PACTBOPOB CHUIIBHBIX
AJIEKTPOJIUTOB, ypaBHEHHE KOpHs KBajpaTHoro (ypaBHenue Kombpayma). [lpumenenue Teopun
CWJIBHBIX JJIEKTPOJIUTOB MJII OOBSICHEHHS AIIEKTPOPOPETHUECKOTO M pPelaKcalliOHHOTO 3(P¢eKToB
CHIDKEHUSI AJIEKTPONPOBOJHOCTH. BiusHHE 1osell BBICOKOW HANPSKEHHOCTH W BBICOKOW YacCTOTBI
MEPEMEHHOT0 TOKa Ha 3JIEKTPOIPOBOAHOCTh PACTBOPOB. METOAMKN U3MEPEHUS SJEKTPOIPOBOJHOCTH.
Konnykromerpudeckoe ompeneiieHne CTENEHW M KOHCTAHTHI JUCCOLUAIMH CIA0BIX 3JIEKTPOJIUTOB,
TEIUIOTHI, SHTPONUU U 3Hepruu [ mb0ca mporecca AUCCOIMAINH, PACTBOPUMOCTH MajopacTBOPUMBIX
COEIMHEHU.

Paznen 7. DnexTpoxXxuMHYECKHE CUCTEMBI (IIEeTIH)
7.1. DJ1C 1 »5eKTpoiHbIe TOTSHIIUATBI

DIEeKTPOXUMUYECKHE CHUCTeMBI (1ienu). BO3HMKHOBEHHME CKayka TOTEHI[MAia Ha TpaHUIlEe
paznena npoBogHukoB I u Il pona. JIBOWHOMN 35I€KTpUUECKUH CIION. DIEKTPOXUMUYECKUM MOTEHIHA,
rajibBaHu-noreHuran. O0paTumMble 3IEKTPOIbl U 0OpaTUMBIE IEKTPOXUMHUUYECKUE LENHu (3JIEMEHTHI).
DNEeKTpOABMAKYILAs CHUJa TajJbBAHMYECKOTO 3JIEMEHTA, YCIOBHBIM 3JIEKTPOAHBIM MOTEHIHA
(morenmman B BomopomHoi 1mkane). Cesa3p DJIC TalbBaHWYECKOW MEMH C  AJIEKTPOTHBIMU
noteHuuanamu. [IpaBuno 3nakoB D/[C ¥ 37IEKTPOAHBIX MOTEHUUATOB. TepMoaMHAMHUYECKass TEOpHUs
raJlbBAaHUYECKUX sIBJIICHUN. BwiBoa M aHanm3 ypaBHeHus HepHcra, Bepakaromiero 3aBucumocts JJ1C
raJIbBAaHUYECKOTO 3JEMEHTAa OT AKTUBHOCTEHW KOMIIOHEHTOB »JJEKTPOJHOW peaklHnH. YpaBHEHHE
['u66ca-I'enpmronbIa 1yt AEKTPOXUMHUECKUX cUCTEM. 3aBUcUMOCTh D/[C rajipbBaHUYECKOTO



JIeMeHTa OT Temmeparypsl. Kiaccudukanus 371€KTpoJIOB: 3JIEKTPOABI IEPBOrO M BTOPOrO poja,
ra3oBbl€, OKUCIINTEIbHO-BOCCTAHOBUTENBHBIE. Y paBHeHue HepHeTa 11 moTeHnuana 3JIeKTpoI0B BCEX
BU/JIOB.

7.2. T'anpBaHMYECKUE DTIEMEHTBI

Tumbl rajbBaHUYECKUX 3JEMEHTOB: XMMHUYECKHE, KOHIICHTPALMOHHBIE, C IEpPEeHOocOM, 0e3
nepeHoca. Jluddy3noHHbI NOTEHIMAN, MEXaHU3M BO3HHUKHOBEHUS U METOJbl €ro YCTPaHEHMs
(cBegeHus: K MUHUMaJIbHOW BennuuHe). Mertoguka uzmeperuss J/]C U 31eKTpOAHBIX MOTEHIIUAIOB.
[IpuMeHeHrE TOTEHIMOMETPUN I ONPEIECIICHNS TEPMOAUHAMUYECKUX XAPAaKTEPUCTUK XUMUYECKUX
peaxkuuii, MpoTEeKarIIUX B raJIbBAHUUECKOHN 1IETIH, KOHCTAHT XUMUYECKOTO PaBHOBECHS], aKTUBHOCTEMN
U KO3(pOUIMEHTOB AaKTHUBHOCTH 3JIEKTposnToB, pH pacTBOpOB, Npou3BeNeHHUs pPACTBOPUMOCTH
MaJIOPACTBOPUMBIX COEAUHEHUN. XUMUYECKHE UCTOUHUKH TOKA.

Pasznen 8. Xumnueckas KHHETHKA
8.1. ®opmanbHast KUHETHKA

TepmoauHaMuyeckas BO3MOXHOCTh IIpoLecca M €ro IpakTHyeckas (KHHeTHYecKas)
OCYyIIECTBUMOCTb. [IpenMer u 3amaun XuMHUYecKod KuHeTHKH. OCHOBHBIE TOHATHS (HOpMaNbHOM
KMHETHKH: CKOPOCTh XUMHUECKOW PEaKIIMU, MOJIEKYISIPHOCTh, YaCTHBIM 1 001Mii mopsaok. OCHOBHON
MIOCTYJIAT XUMUYECKON KMHETUKH, KHHETUYECKOE YPaBHEHHE CKOPOCTH peakiuu. KoHcranTa ckopocTi
XUMHMYECKON PpEeaKlMM, pPa3MEPHOCTb KOHCTAaHTBl CKOPOCTH. MeTonbl OIpelNeNeHnus CKOpOocTen
xumMuueckux peakuui. IIpocTbeie (as1eMeHTapHble) M ClOXKHBIE peakuuu. KuHeTnka mOpocTbIX U
(opMasbHO MPOCTHIX OJHOCTOPOHHUX T'OMOT€HHBIX peakiuil. Peakiuu nepBoro, BTOporo U TpEThEro
nopsiakoB. Juddepenunanbnas u wHTErpasibHas GOpPMbI KHHETHYECKHX YPaBHEHUH, KUHETHYECKHE
KpuBble. JIMHEWHOE MpPENCTaBICHUE KHHETUYECKMX KPHUBBIX Ul PEaKUUP pa3IM4YHBIX IOPSIKOB.
Bpems nonynpespaiienus. Peakuuu HyneBoro mnopsiika. Meron usObiTka (u3onsiuuu) OcTBanbia
OIpeJIeJIeHUs] YacTHBIX TIOPSIKOB IO COOTBETCTBYIOLIeMY peareHTy. J[uddepenuuanpheie u
UHTErpalibHble METO/bl ONpPENEICHUs MOpsAAKa peakuuu. Paznuune KOHIEHTPALMOHHOTO U
BPEMEHHOIro mnopsAnkoB. CnokHble peakuuu. [IpyHIMI HE3aBUCHMMOIO NMPOTEKAHMS 3JIEMEHTAPHBIX
peaknmii. OOpaTUMBbIE U MapajuiebHbIE Peakuu nepBoro nopsaka. JAuddepenuansaeie ypaBHEHMS,
OIIMCHIBAIOLINE CKOPOCTH ITUX PEAKLMM, UX UHTErpUpoBaHue. KuneTnueckne KpuBbIE IS KaXI0T0 U3
pearupyromux BeuiectB. [locnenoBarenbHble peakuuu 1-ro nopsiaka. Cucrema aud¢epeHInanbHbIX
YPaBHEHHUH, ONMCHIBAIOIIMX KHUHETHKY IIOCIENOBAaTENbHbIX peakuuil. KuHeTnueckne ypaBHEHMsI U
KMHETUYECKUE KpUBbIE JJIs BCEX YYAaCTHUKOB pEaKIUH. Bpemsi IOCTHXKEHHS MaKCUMaJlbHOMN
KOHLEHTPAallUM  NPOMEKYTOYHOTO  BEIIECTBA. 3aBUCHUMOCTb  MAaKCHUMaJIbHOM  KOHUEHTpPALUU
MIPOMEXYTOUYHOTO BEIIECTBA OT COOTHOIIEHHMS KOHCTAHT CKOpPOCTEH OTHENbHBIX  CTaguil
MIOCJIE0BATENbHON peakuuu. [IpuHIMN JTUMUATHUPYIOMIEH CTaguM IOCIENOBATEIbHON XMUMHYECKON
peakuuu.  CTallMOHApPHBIM  PEXUM  TMPOTEKAHUS  TOCJIENOBAaTEIbHBIX  peakiui.  Metop
KBa3HCTAllMOHAPHBIX KOHIIEHTpauui, o01acTh NMpUMEHEHHs. BiusHue Temmeparypsl Ha CKOPOCTb
XUMUYECKON peakinuu, npubmmkenHoe mpaBuino Baxr-I'odpda. VYpaBHenue AppeHuyca B
mipdepeHManbHOl M uHTerpanbHo  gopme.  DddexkTuBHas  IHEpPrUs ~ aKTUBALUM U
MPEPKCIIOHEHIIMAIbHBIM MHOKUTENb, METO/IbI UX ONPENEICHUS U3 SIKCIIEPUMEHTAIbHBIX TaHHBIX.

8.2. Teopun XUMHUYECKON KMHETHKHU

Teopuss axktuBHbIX (O6uHapHbIX) coynapeHuii (TAC). CkopocTe peakIuu Kak YHUCIO
CTOJIKHOBEHHUI aKTHBHBIX MOJIEKYJ B €IMHUIY BpeMeHH. KoHCTaHTa CKOpPOCTH OUMOJIEKYJISpPHOM
peakuuu. OU3NUECKUN CMBICI IPEIIKCIIOHEHIINAIBHOTO MHOKHUTENSI U SHEPTUN aKTUBALIMK B paMKax
TEOpUH AaKTHBHBIX coynapeHuid. Crepudeckuii (HakTop, HEOOXOIUMOCTh €ro BBEICHHUS B
KMHETUYECKOE YpPaBHEHHME peakUMH. /[OCTOMHCTBA M HEAOCTAaTKU TEOPUU AaKTHBHBIX COYAApEHUIL.
MexaHn3M MOHOMOJIEKYIISIPHBIX Ta30BbIX peakiuil B paMkax TAC, cxema Jlunnemana. McronkoBanve
IIPUYMH U3MEHEHUS TOPSAAKAa MOHOMOJIEKYIIPHONW PEAKIIUU IIPY U3MEHEHUU JaBJICHMUS.

Teopus nepexognoro coctosinus (aktuBupoBanHoro komruiekca) (TIIC nnm TAK). OcHoBHBIE
nosnoxkeHusa TIIC, kuHeTnueckass cxema peakuuu. I[IOBEpXHOCTb MOTEHIMAIBLHOM JHEPIUH,
KOOpJMHATa peakiuu, MyTh PeaKki. AKTUBUPOBAHHBIN KOMIUIEKC U €r0 CBOICTBA, HCTUHHAS SHEPTUS
aktuBauuu. CKOpPOCTh PEAaKIMH — CKOPOCTh paclnaja aKTUBUPOBAHHOTO KOMILIEKCA (CKOPOCTh €ro
MIPOXO’KJCHUS Yepe3 MOTeHIHabHbIN O6aprep). KBazurepmoaunamuueckas ¢opma ypaBHenus: TIIC,



SHTAJIBIINS U SHTPONUS aKTUBALIMHU, TPAHCMUCCUOHHBIN K03(puient. CBsi3b SHTAIBINN aKTUBALIUU C
3¢ pexTUBHOMN (PKCIIEPUMEHTATIBLHOM ) SHEPTUEH aKTHBAIIUH.
8.3. ®OoTOXMMHUYECKHE U IIETTHBIC PEAKITUN

DOTOXUMUYECKUE pEaKLUU, TEePBUYHBIE U BTOPUYHbIE (HOTOXUMHUYECKHE IPOIECCHI.
®otoaucconmanus u ¢poronus. Poropusnueckue (1e3aKTUBAMOHHBIC) MPOLECCH MPH MOTTIOUICHUN
m3nydeHus. 3akoHbl ¢dotoxumuu: ['porryca-/lpenepa u OiHmreiHa-IlITapka. KBaHTOBBIM BBIXO.I.
Kunernka npoieccoB, IpOUCXOSIIUX C y9acTHEM (POTOBO30YKIEHHBIX MosieKyl. CeHCHONIN3aTopsl,
CencubminsupoBanuble  (oTtoxumuueckue  peakuud. OCHOBHBIE — pa3iMuusi  peakuuil  C
(OTOXMMHUYECKUM M TEPMHUYECKHUM HHUIUHpoBaHHEM. DOTOXMMHUYECKHE HpoIecchl B armocdepe,
(dhoTocuHTE3.

[lenubie peakuuu. [IpumMepsl peakiuii, MPOTEKAOIIUX 10 IIEMHOMY MexaHu3My. OcoOOEHHOCTH
U OCHOBHBIE CTaJMU LEMHBIX peakuui. MexaHu3Mbl 3apOKIEHUS, Pa3BUTHS U OOpbIBAa IIETIEH.
JlunelHbll W KBagpaTUYHBIA OOpHIB Ilened. 3BEHO Lenu, JAauHa 1end. Hepa3BeTBieHHbIE WU
pa3BeTBJICHHBbIE LieNHbIE peakuuu. KuHeTuka Hepa3BeTBIEHHBIX ULENHbIX peakuuil. Craguu
pa3BETBICHHOW IIEMHOW peaknuu. BeposTHOCTH o0OpbhiBa W pa3BeTBICHUS Ienu. Pa3Burtue
Pa3BETBJICHHBIX LEMHBIX PEAaKLUU BO BPEMEHHU, CTAIMOHAPHBIA M HECTALIMOHAPHBIN PEXUMBI TEUCHUS
peakuuu. IlpenenbHble SBIEHHA B Pa3BETBIECHHBIX peakuusax. HWKHHMI W BEepXHHMU Ipeaeiibl
BOCIUIaMeHEeHUs (B3pbIBa) IiemHON peakiuu. [loimyocTpoB BocIIaMeHeHusl.
Paznen 9. Karanus

['omorenHslii ¥ rereporeHHbld Kartaiu3. ABTokaranu3. (OCHOBHbIE 3aKOHOMEPHOCTHU
KaTaJUTUYECKUX peakuuil. BnusHue kaTanu3aropa Ha TEPMOJMHAMUYECKUE U KHHETUYECKUE
XapaKTEPUCTUKA XUMHUYECKUX peakiuil. CeleKTUBHOCTh ACHCTBUA Karanu3artopa. Katanutuueckas
aKTUBHOCTb, yJi€JbHasl KaTaJIMTUYECKasi aKTUBHOCTh. ['oMoreHHbli katanu3. CIUTHBIN U pa3aebHbIN
MEXaHU3Mbl KaTaJUTUYECKUX PEAKLMM, SHEPreTUYeCKue AuarpaMmbl B3aUMOJCHCTBUSI pPEareHTOB C
KaranuzaropoM. OOmuil 1 cienn(puIeckuii KUCIOTHO-OCHOBHBIN KaTanu3. J(pdeKkTuBHAsS KOHCTaHTa
CKOPOCTH  pPEAKLMH, KaTaIU3UpPyeMOW BELIECTBAMU C  KHUCJIOTHO-OCHOBHBIMU  CBONCTBaMH.
Karanutrueckue KOHCTaHThI CKOPOCTH peakuuu. I'ereporeHHslit kaTanu3. CKOpPOCTh Ie€TEpOreHHO-
KaTaJIUTUYECKON peakiu. THUIIbI TeTEpPOreHHbBIX KaTalu3aTOpOB. 3aKOH JENCTBYIOINX OBEPXHOCTEH.
Ponp ancopbumm B rereporeHHoM mnpoiiecce. KnuHeTnka rereporeHHO-KaTaTuTHUYEeCKUX PEaKIHi, He
TuMHUTUPYeMbIX Auddy3ueit. OTpaBieHHe KaTalu3aTopoB.

Paznen 10. Criektpbl

Konebarenbubie BpalIaTCJIbHBIC CIICKTPBI IBYX4aTOMHBIX U MHOT'OATOMHBIX MOJICKYJIL.



4. O0beM y4eOHOM JUCIUIJIMHBI

Beero Cemectp
Bun yaeOHO# paboThI >
Axan. Axan. Axan.
3 | M| g | M| g | M
q. q. q.
OO6m1ast TpyI0€MKOCTh TUCIIUTLITAHBI 16 576 8 288 8 288
KonTakTHasi padora — ayAuTOpHbIE 9.78 352 4,89 176 4,89 176
3aHATHA:
Jlexuuu 3,56 128 1,78 64 1,78 64
[Mpaktuueckue 3anarus (I13) 2,66 96 1,33 48 1,33 48
JIaboparopusie paboTsl (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padoTa 152 2,11 76 2,11 76
KoHnTakTHas camocTosTelbHas paboTa - - -
C 4,22 2,11 2,11
aMOCTOSITEIIbHOE H3yUCHUE PA3JICIIOB 152 : 76 \ 76
IHACIATUINHEI
Buabl KOHTpOJISI:
DK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — MpPOMEKyTOUHAS 0.8 0.4 0.4
aTTecTaums 2 1 1
[ToaroroBka K FK3aMeHY 71,2 35,6 35,6
Bujx uTOroBOoro KOHTpoOJIA: JK3aMeH JK3aMeH
Beero - Cemectp
Bun yuebHoit paboTbl
Actp. Actp. Actp.
3g | O | gg | O] 3 | 2P
. T, T,
OO6m1ast Tpy10€MKOCTh TUCIUTLITAHBI 16 432 8 216 8 216
KonrakTHas padora — ayiuTopHbIe 9.78 264 4,89 132 4,89 132
3aAHATHA:
Jlexnun 3,56 96 1,78 48 1,78 48
[MpakTuueckue 3ansatus (I13) 2,66 72 1,33 36 1,33 36
JIaboparopusie paboTsl (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padoTa 114 2,11 57 2,11 57
KonTakTHas camocTositensHas paboTa 497 - - -
CaMocCTOsATENBHOE U3YUEHUE Pa3/IeI0B 114 2,11 57 2,11 57
JUCLIUILINHBI
Buabl KoHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTakTHas pabota — MPOMEKYTOTHAS 06 03 03
aTTecTalus 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua MTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUUILIAHBI
«XuMHYecKHe 0OCHOBBI OHosiornyeckux npoimeccon» (b1.0.14)




1. eap AMCOMINIMHBI — HU3Y4YEHHE CTPOEHUS M CBOMCTBA MAaKpOMOJIEKYJ, BXOJAIIMX B COCTaB
KUBOW MaTepuH, WX XMMHUYECKHUX IPEBPAIICHUN W POJU STHUX NPEBPALICHUN IJIsI MOHUMaHHS (UUKO-
XUMHYECKHX OCHOB HU3HEACSITENbHOCTH, MOJEKYISIPHBIX MEXaHM3MOB HACJIEJICTBEHHOCTH, ajalTaluu
OMOXMMHYECKHUX MPOLIECCOB B OPraHU3Max K M3MEHSIIOIIMMCS YCIOBUSM OKPYXAlOLIEeW cpeibl; MOHUMaHue
€IMHCTBA METAa0OJIMYECKUX MPOIECCOB B OpraHM3Me M MX PEryJsilHM Ha MOJIEKYJISIPHOM, KJIETOYHOM H
OpraHU3MEHHOM YpPOBHSIX.

2. B pe3yjabTaTre u3yyeHus JUCHUINIMHBI 00YYAKOIIHIACS TOJI/KEH:

Obaaoams clieqyOmUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTH)KECHUS |

OIIK-1.1; YK-8.1

3namy:

— OCHOBHBIE€ CTPYKTYPHBIE 3JIEMEHTHI YIJIEBOJOB, HYKJIEHHOBBIX KUCIOT, OCIKOB U APYrUX
OMOMOJIEKYIT CIIOKHOTO CTPOEHHS;

— MNPUHIUIBI PEPMEHTATUBHOTO KaTalln3a U UHTHOUPOBaHUs (PEpMEHTOB;

— OCHOBHBIC META0OJIMYECKUE TIYTH U MEXAHU3MbI PETYJISIIMUA METab00JINYECKUX TPOIIECCOB
MHOTOKJIETOYHBIX OPTaHU3MOB;

— OCHOBHBIE MEXaHMU3MbI OMOTpaHC(hHOpMAIH KCEHOOMOTHKOB,

Ymemy:

— aHaJM3UpPOBATh BO3MOXKHbIE OMOMMILIEHU B OPraHUW3ME MPU BO3JAEHCTBUU HA HErO pa3IMYHbIX
KJIACCOB XUMHUYECKHUX COCTUHEHUII;

— pa3buparbcsi B METaOOJIMYECKUX CXeMax OpraHu3Ma, YMETh MOJEIUPOBATH OMOXUMHUYECKYIO
B3aMMOCBS3b MEKY PA3TMUYHBIMA META00IUTAMU;

— BBIABIATh (YHKIMOHAJIbHBIE TIpPYHIbl B COCTAaBE HOBBIX COEAMHEHUH, KOTOpPBIE MOIYT
mpeBpalarbcsi B TEMAaTOTOKCHYHbIE M MYTareHHble TPYyNIbl B pe3ynbrare OuoTrpaHchopManuu
MOHOOKCUT'€Ha3aMU U JPYTUMHU METa00INYECKUMHU CUCTEMAMY;

Braoemy:

— TEPMHUHOJIOTHEHN B 00J1aCTH OMOXMMUU U MOJIEKYJISIPHON OMOJIOTHY;

— METOAOJOrHel OMOXMMHYECKOro TMOAXOAa K H3YYCHHIO XUMHUU OHOJIOTMYECKH AaKTUBHBIX
BEIIECTB.

3. Kpatkoe coaep:xanue 1MCHUTIMHBI

Pa3nea 1. CtpykTypHBIE MOJIeKYJ/IbI OHOIIOJIMMEPOB.

1.1. Beegenue. OmnpeneneHue OMOXUMHUM M €€ OCHOBHbIE pazfieinbl. CBs3b OMOXUMHUM C JIPYTUMHU
HayKaMH, €€ pOojib M 3HAYeHHE Il U3YyYeHHUs NUCUUIUIMH, 3aBA3aHHBIX C pa3pabOTKON M MPOM3BOACTBOM
OMOJIOTMYECKH aKTUBHBIX BELIECTB M OMOMEAMLIMHCKUX IpenapaToB. OCHOBHbIE BEXM B UCTOPUHU PA3BUTHUS
OMOJOrNYeCcKOl XMMHUH. YPOBHHU OpraHU3alMK KMBOM MaTepuu. bHOAIeMEHTHBIN 1 MOJEKYISpHBIA YPOBHU
opraHu3anuu ku3HM. OOIMH IUIaH M3Y4eHUs JUCLUUIUIMHBL. YIpPOIIEHHass CcXeMa OpraHu3aluu
MeTaboIMYECKUX MPOLECCOB U MOAXOAb! K ee u3yueHuto. HekoTopsle obmue u crnenuduyeckue cBocTBa
OMOMOJIEKYI.

1.2. VYrneBogel. MoHocaxapuasl. OmpenencHue, oOmme 0coOeHHOCTH W (YHKIIUU YTIICBOJIOB.
Knaccupukauus yrnesogos. OmpeneneHne U OCOOEHHOCTH CTpoeHHs MoHocaxapuaoB. CrocoObl
U300pakeHHsl CTEPEOU30MEPOB MOHOcaxapuaoB. OOpa3zoBaHME IUKIMYECKHX (OPM MOHOCaXapHuJoB U
aBiieHue MyTopotauuu. CHHTETHUYECKUE MOAXOAbl K MOJYYEHHI0 MOHOCaXxapuJoB. XMMHUYECKHE CBOICTBa
MOHOcaxapua0B. [ TuKo3uabl 1 ux Ouosornueckas poib. Hanbosee 3HaunMble MPUPOTHBIE MOHOCAXAPU/IBL.
OcoOeHHOCTH CTPOEHUSI M OHOJOrHYecKas 3HaYMMOCTh acKOpOMHOBOM KHCIOTHI. CHHTE3 acKOpOMHOBOI
KHCJIOTHI.

1.3. VraeBonsl. JIu- n monmcaxapuabl. OCOOCHHOCTH CTPOSHUS TIIMKO3UA0B. Hanbosee 3HaUYNMBIC
npupojHble aucaxapuabl. CUHTETHYECKHE CHOCOObl MoydeHus aucaxapuaoB. OCOOEHHOCTH CTPOEHUS U
BUJIbI NTonucaxapuoB. Hanbomnee 3HaunMble MpUPOAHbBIE TOTUCAXapUabl: KpaxMall, LeJUT0J103a, JeKCTPaHbl,
XUTHH, TJIUKO3aMHMHOTJIMKaHbl. [ HManmypoHOBas KHCIOTa: OCOOCHHOCTH CTpPOEHHs, Ouosioruueckas
3HauYUMOCTb. [IpriMeHeHre THaTypOHOBOM KUCIIOTHI M €€ TPOU3BOJHBIX B METUIIMHE U KOCMETOJIOTHH.

1.4. Jlunuael u KIeToyHble MemOpaHbl. OmpeneneHue U Ouonornyeckue QYHKIUH JIHITH]IOB.
OcobeHHOCTH CTpOeHUS U Kiaccudukaius TunuaoB. OCOOCHHOCTH CTPOSHHUS M CBOMCTBA U OMOJIOTHYECKAS
3HaYMMOCTb >KUPHBIX KHCJIOT, BXOASIIUX B COCTaB JIMMUAOB. BiMsHUE CTPYKTYpHI U COCTaBa XHPHBIX Ha
CBOICTBa JUMHUIOB U MEMOpPAH, OCTPOEHHBIX Ha UX OCHOBE. XMMHUYECKHE CBOICTBA TPHALIMITIIUIEPHIOB.



Haunbonee BakHbIe Kiacchl JUMHIOB: BOCKH, >KUPBI, riuuepodochomunuabl, (ocharuauInHO3ZUTHIBI,
dbochatuauarauieposibl, ChUHroGoCchOIUIHIB, TIIMKOJIUIIHIBI, IepeOpo3uIbl, Cyab(aTHabl, TAHTTHO3UIBI,
SMKO3aHOMIBI, TPOCTArJaHAWHBI, CTEPOUAHBIC JMIUIBI, H30HNpeHOUIbl. JKemyHble KHUCIOTHI U HX
ouosnoruueckass posib. CrocoObl OpUEHTAlMM MOJIEKYJ JMIHMIOB B BOAHOM pacTtBope. JKHIKOCTHO-
MO3au4yHast MOJETb CTPOCHHUsS KIeTO4YHble MeMOpaHbl. DPyHkuuu OnomemOpan. CocTtaB OHMOJOTHYECKUX
MeMOpaH (IO KiaccaM JUOUAOB M COOTHOUICHHMIO <JIMOHABI © YIJEBOABI : OCIKH») U €ro CBs3b C
THCTOJIOTUYECKUMHU U (PYHKIMOHATBHBIMA OCOOEHHOCTSIMH KJIeTOK. HekoTopbie 0cOOEHHOCTH MeMOpaHHBIX
oenkoB. [Iponunaemoct MeMOpaH JUIsi MOJEKYN pPa3iMYHBIX TUIOB. Buabl mMemMOpaHHOro TpaHCHOpPTA.
AKTUBHBI MeMOpaHHBIN TpaHCHOpT W MexaHu3M paboTel Na/K-AT®d-a3pl. Munemisipasie CTPYKTYpHl B
opranusme. HeOuoreHHble MHIEIUISIPHBIE CTPYKTYphl M MX INPUMEHEHHE B KAayeCTBE CHCTEM JIOCTaBKU
JICKapCTBEHHBIX CpeACTB. JIMMOCOMBI: OCOOEHHOCTH CTPOEHHMsI, 00Ias CXeMa IMOJIy4eHUs U HaIlpaBJICHUS
MCIIOJIb30BaHUs B KAYECTBE CUCTEM JIOCTABKH JIEKAPCTBEHHBIX CPEJICTB.

1.5. Hykneotuapl ¥ HYKJIEHMHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHMSI HYKJIEOTHIIOB. Tayromepus
A30THCHBIX OCHOBAaHUI HYKJIEOTHI0B. DYHKIMM HYKIECOTHIOB U HYKIEHUHOBBIX KHUCIOT. Bunuel u
OCOOCHHOCTH CTPOCHMSI HYKJIEMHOBBIX KHCIOT. [loBpexaeHue CTpYKTypbl HYKJIEHMHOBBIX KHCIOT
¢u3nueckumMu (akTopaMH M XHMHUYECKHMH MyTareHamu. TepamneBTHYecKue CpelICcTBa, OCHOBAaHHBIC Ha
xumudeckoM Bozzaercteuu Ha JJHK. MHTepkansTopsl.

1.6. AmuHOKUCIOTHI, TenTH bl OnpeneneHne, 0COOEHHOCTH CTPOSHHUS M OMOJIOrHYecKre (pyHKIHH
amuHOKHUCIOT. Homenknarypa u knaccudukanus aMUHOKUCIOT. OCOOCHHOCTH — CTEpEOM30MEpPUU
NPUPOIHBIX aMUHOKUCIOT. [IpoTemHOreHHbIe aMHHOKUCIOTHL. OCOOEHHOCTH CTPOSHHSI M OMOJOrHyecKast
pPOJb  Pa3NUYHBIX TPYNN MPOTEUHOTEHHBIX aMHHOKUCIOT. CeneHomuctenH — 21-1 NOpOTEeHMHOTeHHAs
aMUHOKHUCIIOTa. «MoaudUIUpOBaHHBIE» AMHHOKHCIOTEI B COCTaBe OCJIKOBBIX CTPYKTYyp. CrocoObl
oOpatumMoit MOoAM(HUKAIIMN aMUHOKHCIOT B COCTaBe OEIKOBBIX MOJIeKyJd. CHUTHalbHbIE aMHHOKHUCIOTHI U
oOuie cxeMbl X OuocuHTe3a. PUBMKO-XMMHUYECKUE CBOMCTBA MPUPOJIHBIX aMHUHOKHUCIOT. OCOOEHHOCTH
CTpoeHHsl U Ouonoruyeckas 3HaUMMOCTh nenTtuaoB. CymmapHbiil 3apsa nentuga. CBOHCTBa MENTHAHON
CBSI3H.

1.7. benku. YpoBHu QopmupoBanusi CTpykTypbl Oenka. IlepBuunas crpykrypa Oenka u ee
Ouosnoruueckas 3Ha4UMOCTb. OCOOEHHOCTH (POPMHUPOBAHUS PA3JIMYHBIX TUIIOB BTOPUYHON CTPYKTYpbI
oenka. CTpyKTypHbIE OCOOEHHOCTU TPETHUYHOU CTPYKTYphl Oenka. OCHOBHBIE MOJAXOJbl K BU3YaJIU3alMU
OeNIKOBBIX MOJIEKYJI IIPU MPOBEACHUM HAyYHBIX HCciieloBaHUN. Moeny BU3yanus3auu CTPYKTYpbl O€JIKOB.
CrpyKTypHBIE THIBI 0eKOB. THUIIBI XMMUYECKUX CBsA3EH NMpHU (OPMUPOBAHUU TPETUUHOM CTPYKTYpHI OeJKa.
Ocobennoctu (onauHra OETKOB: TEOpPUH (OJIUHTA, TEPMOJUHAMHYECKass Mojenb ¢oyiauHra Oerka,
MeXaHU3Mbl  (OJJMHTa, OCHOBHBIE  THUIIBI  BCIIOMOTATENbHBIX  (akTOpoB  ¢onauHra  Oelnka.
[TocTTpancnsuonnsle Monudukanuu OenkoB. JleHaryparusi OenkoB. UeTrBepTuuHas CTpPYKTypa Oenka.
Kondopmannonnas 1abuabHOCTh OenkoB. MeTaboIoHb! KaK MATHIN TUIT OpraHU3alK CTPYKTYPhl OEIKOBBIX
koMmIuiekcoB. Knaccugukanus 6eKoB 1o QyHKIMSIM.

1.8. ®epmentsl. OnpeaeneHre 1 OCHOBHBIE BEXH B HCTOPUH CTAHOBJICHHS M Pa3BUTHSI SH3UMOJIOTHH.
OO61iee cTtpoeHre (EpMEHTOB M THUIIBI BCIIOMOIAaTEIbHBIX BEIIECTB, YYaCTBYIOIIMX B paboTe (epMEHTOB.
OcobeHHocTH (pepMEHTOB Kak KaTain3aropoB. OCHOBHBIE MPUHIUIBI (PEPMEHTATUBHOIO KaTanusa. Teopuu
y3HaBaHUsl ¢depMeHTOM cyoOcTtpara. OOmmMe OCOOEHHOCTH M MEXaHW3Mbl PAaOOThl AKTHBHBIX IIEHTPOB
depmentoB. Homenknatypa ¢epmentoB. Knaccudpukamus ¢epmento. KodepMeHTb M mpocTeTHUecKue
IpyHmbl HEKOTOPbIX KiaccoB (epmeHTOB. OCHOBbI KMHETUKHM (EPMEHTATHUBHBIX IpoleccoB. MeTomsl
peryJsiiM akTUBHOCTH (hepMeHToB. IHrnbupoBanue hepMeHTOB. 3HaUEHNE SH3UMOJIOTHH [Tl METULIHBI.

1.9. Buramunsl. OnpesesieHrne BUTAMHHOB W OCHOBHBIC OHMOJIOTMYECKHE NMPHU3HAKH BUTAMHHOB U
BUTAMHUHOMOAOOHBIX BemecTB. VcTopHust OTKpbITHS BHUTAaMHHOB. OCHOBHBIE IPHPOJHBIE HCTOUYHUKHU
BUTaMUHOB JIJIsl opranu3ma yenoBeka. Kinaccudukanus BuraMuaoB. JKupopacTBOPUMBI U BOJIOPACTBOPUMBIE
BUTAMMHBI, UX OMOXUMHUYECKUE PYHKIIMU U OMOJIOTHYECKask 3HAUMMOCTh Ha OPIraHU3MEHHOM YPOBHE.

Paznen 2. Mera6oan3m.

2.1. O6mIre 3aKOHOMEPHOCTH MeTabOIMIECKUX TporieccoB. OnpeeieHne MeTaboIiM3Ma U OCHOBHBIC
3aJaud, KOTOpbIE OH pellaeT Ha YpOBHE (YHKIMOHMPOBAHUS BCEro OpraHu3ma. B3aummocBs3b
KaTa0OJMYeCKUX M aHaboJIMueckux mpoueccoB. [lmactuueckuilt u sHeprerudyeckuii oOMeH. OcoOeHHOCTH
OpraHu3alliy, MPOTEKaHWs W Peryysilud MeTaO0OoJIMYeCKHX NpoleccoB. Makpospruyeckue BeIIeCTBa.
CTpyKTypHBIE OCOOCHHOCTH, MPUPOAA MAKPOIPTUUYHOCTH U poiib AT®D B 3HepreTnyeckoM oOMEHe.



MexaHu3M  TNPOTEKaHWsl HHEPrO3aBUCHMBIX OWOXMMHUYECKHMX TmpomeccoB npu  ydactun ATO.
BoccTraHOBHUTENBHBIN NOTEHIMA KJIETKH.

2.2. Karabomm3m yriaeBomoB. OOmas cxema OHOTpaHCPOpPMAIIMK  YIJIIEBOJOB IO  XOTY
MUIIEBApUTENBHOrO TpakTa. OOmias cxema MeTa0OJIMYecKuX MpeoOpa3oBaHUil TIIOKO3bl. MeTaboan3m
riukoreHa. ['nmukonus: obmias Metabonnveckas cxema, MeXaHi3M paboThl HEKOTOPHIX (DEPMEHTHBIX CHUCTEM,
OCOOCHHOCTH NPOTEKaHUS B a’dpPOOHBIX U aHA’POOHBIX YCIOBHUSX B KJIETKE. DHEPreTUYEeCKH BBIXOJ
mmkonu3a. OkuciauTensHOe JekapOokcwiupoBanue mupyBara. Llukn Kpebca. Amnamiepo3 u  ero
Ouosoruueckasi 3Ha4YUMOCTb.

2.3. Karabomusm munuaoB. OOmiee npeacraBlieHHe O Karabonw3Me JMNHUAOB. Pacmieruienue
TpuanmrniepuaoB. Karabonnyeckuii myts rauuepuaa. Karabonusm KUpHBIX KHCIOT (0eTTa-OKUCICHHUE):
O0COOCHHOCTH IpPOTEeKaHUs U peryasuuu. OakTopsl, HapylIaIMe HOPMaIbHYI0 paboThl PepMEHTATUBHBIX
CHCTEM Ipolecca OeTTa-oOKUCICHUS.

2.4. Karabomu3m amuHOKuCIOT. KeToHOBbIE Tena: ocoOeHHOCTH MeTaboiu3Ma, OuoJiornyeckas
3HAYMMOCTb M IAaTOJIOTHUECKUE TPOSBICHUS YpE3MEpHOIl KoHLeHTparu. O0Imas cxeMa u 3aKOHOMEPHOCTH
MPOTEKaHUs KaTabOIMYECKUX MPOLECCOB MPOTEMHOTEHHBIX aMUHOKHUCIOT. [IupunokcanbdocdarzaBucrumele
depMEeHTHI M UX pOJIb B OMOXMMHYECKHX TpeoOpa3oBaHUs aMUHOKHUCIOT. TpaHCmopT u «cyabbay»
OouoreHHoro ammuaka. OCOOEHHOCTH BBIJECICHHUS a30Ta B PA3IMYHBIX BHUJAX JKUBBIX OpraHu3MoB. L{uki
Mo4eBHHBI. OCOOCHHOCTH AETpafaluy YriepoIHOTO CKeIeTa HEKOTOPBIX MPOTECHHOTEHHBIX aMUHOKHUCIIOT.

2.5. OxkucnurenpHoe ¢dochoprwmpoBanue. Jlokamu3amuss B KIETKE M 0OIIHE 3aKOHOMEPHOCTH
NPOTEKAHUS TPOIECCa OKUCIUTENBHOTO (ochopmnmpoBanusi. KOMIIOHEHTHI LeMU NepeHoca AJIEKTPOHOB,
OCOOCHHOCTH HX CTpOCHHS, (QPYHKIMOHUPOBAHUS W B3aUMOCBs3b. COBpEMEHHBbIC MPEJICTaBICHUS O
(YHKIMOHUPOBAHUHM CHCTEMBI OKHCIHUTEIBHOTO (ochHOpMIMpPOBaHUS: OpPraHU3aLUs CYNEPKOMILIEKCOB
ANEKTPOH-TpaHCHOpTHOU 1enu. Ocobennoctu crpoenus y dynkiuuonupoBanuss ATd-cunrtassl. Perynsanus
AKTUBHOCTH MPOTEKaHHUs OKHUCIUTENBHOTO (ocopummpoBanus u cuHresa AT®. ['mmosHepreTnyeckue
coctosiHusl. Ponlb MUTOXOHAPHII B pErymsldd TeMIeparypbl Tena. Pa3o0murenst OKHCIUTEIBHOTO
dochoprmpoBanusi. AKTUBHBIE (POPMBI KHCIIOPO/1a U OMOJIOTHUECKUE CUCTEMBI UX JIC3aKTUBAIIHH.

2.6. AnabGonusm yrieBojoB. OOlee mpeacTaBieHUe O aHaboJIMYecKux mpoueccax. OcoOeHHOCTH
NPOTEKAHUS U PETyJSUU TIIOKOHeoreHe3a. McxomHbie METaOOMUTHI Uit OMOCHMHTE3a TIIOKO3bI. Lluki
Kopu. CunTe3 riroko3bl U3 TUpyBaTa: 0COOCHHOCTH MPOTEKAHUS B CPABHEHUU B OOPATHBIM KaTaOOIMUYECKUX
IPOIIECCOB, MEXaHU3MBI PEATH3AIMNA HEKOTOPBIX CTaNi. DHEPTeTHUECKUi OalaHC TITFOKOHEOTeHe3a.

2.7. buocunre3 nunuaoB. Haunbonee 3HaunMble MyTH aHaOONM3Ma JIUMUAOB. BHOCHHTE3 KUPHBIX
KHCJIOT: OCOOCHHOCTH CTpPOEHHS, (YHKIMOHHPOBAHUS U PETYISAIUH PadOThl  COOTBETCTBYIOIIETO
(GbepMEHTHOTO KOMIUIEKCa, XHWMH3M TMPOTEKAIIUX Ha HeM peakuuid. OCOOEHHOCTH CHHTE3a
JUTHHHOIIETIOYEYHBIX W HEHACHIIICHHBIX XKUPHBIX KHCIOT. CHHTE3 TPHALUITIUIICPUHOB.

2.8. buocuHTe3 aMUHOKHUCIOT U mentuaoB. OO0muii 0630p merabonusma azoTa. OOmas cxema
OrocuHTe3a aMUHOKHUCIOT. OCOOEHHOCTH OMOCHMHTE3a HEKOTOPHIX MPOTEMHOTEHHBIX aMUHOKUCIOT. O0miue
3aKOHOMEPHOCTH OHOCHMHTE3a TMeNTUAOB. bBHOCHHTE3 MEeNTUAHBIX TOPMOHOB. bBHOCHHTE3 WHCYIHMHA.
BbrocruHTe3 HU3KOMOJIEKYIISIPHBIX MENTHIOB Ha MPUMEpe OMOCHHTE3a TITyTaTHOHA.

2.9. buocunre3 OenkoB. OOmiee mnpeacTaBieHHe O OWOCHHTE3e OENKOB: OCHOBHBIC CTaIuU U
ydyacTHUKH mporecca. ['eHernueckuit koJ. OCOOEHHOCTM MpPOTEKAaHHS CTAAUM TPAHCKPUILUHU MpU
O6uocunreze OenkoB. Mexanusm oOpasoBanus amuHoanuia-TPHK, ocoGennoctn paboTtel depmeHTa
amuHoauun-TPHK-cunrerazsl. OcobeHHOCTH cTpoeHuss puOocoM. OCOOEHHOCTHM MPOTEKAaHUS CTaauu
TpaHCIAUYU Mpu OuocuHTe3e Oenka. [{uki anoHranuu 1 GakTopsl, yYaCTBYIOIIHUE B €T0 MPOTEKAHHUH.

2.10. dorocumuTe3. OOmMME OCOOCHHOCTH aHAOOJHMYECKUX MPOIECCOB y (HOTOCHHTEIUPYIOMIUX
OpraHu3MOB. B3auMOCBs3b aBTOTPO(HBIX H TeTepOTPOPHBIX OpraHU3MOB. buomoruyeckas poib
¢orocunTesa. Jlokammzammss u oOmas cxema ¢orocuHTe3a. (OcCoOEHHOCTH  (POTOPUIUYECKOTO,
(OTOXMMHUYECKOTO ¥ XUMHYECKOro 3TanoB (oTtocuuTesa. [lukn KanbBuHa.

2.11. Merabomm3m KceHOOMOTHKOB. OmpeneneHne KceHOOMOTHKOB. IlyTm mocTyruieHuss u
BBIBEJICHNS KCEHOOMOTHMKOB B OpraHu3Me KMBOTHBIX. Kiaccupukamus kceHoOmoTukoB. OoOmree
npejcTaBieHue o ga3zax MeTaboarM3Ma KCEHOOMOTUKOB UX Onoxummueckoe 3HaueHue. dasza | merabonuszma
KCEHOOMOTHKOB. MexXaHH3M THIPOKCWIMPOBAHH cyOcTpara mpu ydacTum Iuroxpoma P-450.
OxucnuTenbHble MpOIecChl onocpenoBaHHble nUTOoXpoMoM P450. Perynsuusi akTUBHOCTH (DepMEHTHOMN
cuctembl muroxpoma P450. TmaponuTudeckwe peakiuu B MeTabonm3Me KCEeHOOMOTHUKOB. Peakiuu
BOCCTAHOBJIEHHUS B MeTaOoan3Me kceHoonotukoB. Pa3za Il merabonmsma kceHoOMOTHKOB. KoHnbrorarus



MPOMEKYTOUHBIX METa0OJIMTOB C OCTaTKaMu YIJIeBOAOB. Peaknuu cynbdaTtupoBanus. Peakmun
AleTUJIMPOBAHUS W METHUJIMPOBAHMS B META00JIM3ME KCEHOOMOTHKOB. KOHBIOTAIUS MPOMEKYTOUHBIX
MeTabOJUTOB C AMUHOKUCIOTaMU. POk TiyTaTHOHA B MeTaboIM3Me KCEHOOMOTHKOB.

4. O0beM y4eOHOH JUCITHIIJIMHBI

O0beM THCHUILIHHBI
Buj yue6Hoii padoThl Axan, | Acip,
3E
q. q.

OO0mas Tpy10eMKOCTb TUCHUILINHBI 6 216 162
KonrakTHasi pa6oTa — ay1MTOPHbIE 3aHATHSA: 2,67 96 70,8
Jlexuuu 0,88 32 24
[IpakTrueckue 3aHATUS 1,78 64 48
B TOM 4HCIIe B pOpME MPAKTUIECKOH MOATOTOBKH 1,78 64 48
CamocrosiTesibHas padoTa 2,33 84 63
CamocTosATenbHOE U3YUYEHUE Pa3/IeIOB AUCIUILTUHBI 2,33 84 63
Bua konTposs:
Ix3aMeH 1 36 27
KonTakTHas pabota — mpoMeKyTOUHas aTTeCTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
By HTOroBOro KOHTpOJIS: IK3amMeH

AHHOTaIUsA padoyeii MPorpaMmMbl TUCHUILTHHBI
«BbIicokoMmoJiekyasipHbIe coennHenus» (b1.0.15)

1 Heab AMCHMIUIMHBI — 3HAKOMCTBO CTYJICHTOB C OCHOBAaMH HAyKH O TOJIUMEpaX U €€ BaXKHEHIITUMU
MPAKTUYECKUMH TPHUIOKEHUSMH, 3HAHHE KOTOPBIX HEOOXOAMMO KaXKIOMY XHUMHUKY, HE3aBHCHMO OT €ro
nocJIeIyIoNel y3Koi crenuann3anuu. ['J1aBHOe BHUMaHUE B Kypce YAENAETCS PACCMOTPEHHIO OCHOBHBIX
CBOMCTB BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI OTJIIMYHBIX OT CBOWCTB HHU3KOMOJIEKYJIIPHBIX BEILECTB.
bonpmme pasmepbl M IIEMHOE CTPOCHHE MAKPOMOJIEKYJ OOYCIIOBIMBAIOT TMOSBIICHUE psiia BaXXHBIX
cnenupuIecKuX CBOWCTB, KOTOPBIE OMPENEISIIOT MPAKTHUECKYIO IIEHHOCTh MOJUMEPOB KaK MaTepHasoB, a
TaK)Ke UX OMOJIOTUYECKOE 3HAUYCHHUE.

2 B pe3ysabTare n3yuyeHus TUCHUIIHHBI 00yYAIOIIUIiCS TOJIZKEH:

Obnadams CleTYIONTUMU KOMITIETCHIIUSIMA U UHIUKATOPAMH UX JTOCTHXKCHHUS:

YK-8.1, OIIK-1.1.
3namo:
- 0COOCHHOCTH (PU3UYECKUX CBOWCTB MOJIMMEPOB U UX PACTBOPOB, O0YCIOBIEHHBIE UX BBHICOKON
MOJIEKYJISIPHOM MaCCOW;
- KJ1accU(DUKAIIHIO MOTMMEPOB U UX BOKHEHIINX MpeICTaBUTENCH;
- (UBHKO-XUMHUYECKHE 3aKOHOMEPHOCTH PEAKIIUM, TPUBOISIINX K 00Pa30BAHUIO MAKPOMOJIEKYT;
- 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUHN C yJaCTHEM MOJIUMEPOB.
Ymemn:
- CTPOUTh KUHETUYECKHE MOJIENH JIJISl OTIMCAHUS MPOLECCOB CUHTE3a MAKPOMOJIEKYJT;
- IPeICKa3bIBaTh B3aUMOCBSI3bh CTPYKTYpPa — CBOMCTBO JIJIsT MAKPOMOJIEKYJISIPHBIX CUCTEM.
Braoemy:
- COBpEMEHHOU TepMuHosiorueit xumun BMC;
- TEOPETUYECKUMU OCHOBAaMU CUHTE3a MOJIUMEPOB.

3 Kpartkoe coaep:kanue TuCHUILIAHBI

Beeoenue

OcCHOBHBIE TOHATHSI U OMPEICICHUS: TOJUMEp, OJUTOMEp, MaKpOMOJIEKyla, MOHOMEPHOE 3BEHO,
CTENEHb MOJUMEPU3ALMU, KOHTYpHas JIMHA Ienu. MoJeKynspHble MacChl M MOJIEKYJISPHO-MAacCOBbBIE
pacupenenenuss (MMP). VYcpennennsie  (cpenHue)  MOJEKYISpHbIE  MacChl  (CpeaHEeurcioBas,
cpenneBecoBas). HopmansHoe (Hanbosiee BeposSITHOE) pacnpesiesieHne. BaxkHeinme cBoWCTBa MOJMMEPHBIX
BEIIeCTB, 00YCIIOBICHHBIE OOJBITUMHU pa3MepaMu, EMHbIM CTPOSHUEM U THOKOCTHIO MaKpoMoJieKyid. Poib
MOJIMMEPOB B JKUBOM MPHUPOJE U WX 3HAYCHHE KAK MPOMBIIUICHHBIX MaTepHaioB (TUIACTMACCHI, Kay4dyKH,



BOJIOKHA U IUIEHKH, NOKpBITHS, Kien). [Ipeamer m 3amaun HayKu O BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUAX
(momuMmepax). MecTo Hayku O ToJIMMepax Kak CaMOCTOSITEIbHONW (yHIaMEHTAIbHOW 00JIaCTH 3HAHUSI CPEeIH
Ipyrux (QyHJAaMEHTATbHBIX XHMHYECKUX JAUCHUIUIMH. Ee ponb B Hay4HO-TEXHHYECKOM IIporpecce u
OCHOBHBIE HCTOPHUYECKHUE ITAIbI €€ PA3BUTHUS.

Pa3zoen 1. Knaccugpurayus nonrumepos

Knaccugukanus nosumMepoB B 3aBUCUMOCTH OT NMPOUCXO0XKICHUS, XUMHUUYECKOI'O COCTaBa U CTPOCHMUS
OCHOBHOHM Ll€NM, B 3aBUCHUMOCTH OT TONOJOTMU MaKpomoJieKysl. OIHOTSDKHbIE U JABYXTSDKHBIE
Makpomosekyisl. Ilpupoausle u cuHTeTHUecKkue mnoiauMepbl. OpraHuyeckue, 31eMEHTOOPraHWYecKue U
HEOpraHUu4YecKue NnojauMepsl. JIuHelHble, pa3BeTBICHHbIE, IECTHUYHBIC M CLIUTHIE IOJIUMEpHI, I€HAPUMEPHI.
I'omomnonumepsl, conoauMepbl, 6JI0K-COTONIUMEPDI, TIPUBUTHIE COMIOJIIMMEPHI. | OMOIIETIHBIE U TeTepOLCITHBIC
noiauMepsl. buomnosnmmepsl, OCHOBHbIE Ouonorudeckue (GyHKIUM OenKoB PUOOHYKIEMHOBOW U
JIe30KCUPUOOHYKIEUHOBON KUCIOT. Kparkass xapakTepucTuka M 0O0JacTH NPUMEHEHHUS Ba)KHEHIINX
IpeCcTaBUTeNeH pa3IMuHbIX KJIACCOB IOJIMMEPOB.

Paszoen 2. Makpomonexynvl u ux nosedenue 6 pacmeopax

Kongurypauuss  mMakpomosiekyiasl UM KOH(urypaumoHHas  usoMepusa.  JlokampHble U
KOH(HUTypalMOHHBIE M30MEPhl B MaKpOMOJIEKyJaX IMOJIMMEPOB MOHO3aMEIICHHBIX ATUJICHOB U JHEHOB.
CrepeonsoMepuss U CTEpEOpEryJIsipHbIe MAaKpPOMOJEKYyJbl. V30TakTMUyecKHe M CUHAWOTAKTUYECKHE
nonumepsl. KoHdopmannonnas wu3oMepus W KOHPOpMalus MaKpOMOJEKYNIbl. BHyTpuMOneKyisipHOe
BpallleHWe U TUOKOCTh MakpoMOJeKyibl. KoiauuecTBeHHblE XapaKTEPUCTHKH THOKOCTH MaKpOMOJIEKYJI
(cpeHEKBaJApaTUYHOE PACCTOSTHUE MEXJYy KOHIAMHM LeNH, paguyc HWHEpPUUH MaKpOMOJIEKYIIbI,
CTaTUCTHUYECKUI CEIrMEHT, MepcUcTeHTHas yuHa). CBOOOIHO-COWIEHEHHas LeNb KAk HieaTu3upOBaHHas
MOJeNb TUOKOW  MakpoMmousieKynbl. DyHKIHUS — pacmpenesieHuss pacCTOSHUH — MEXAy  KOHIaMHU
CBOOOJHOCOWIEHEHHON 1enu (rayccoBbl KiayOku). CpeaHue pa3Mepbl MaKpOMOJIEKYJBl € y4eTOM
MIOCTOSTHCTBA BAJICHTHBIX YIJIOB. DHEPreTUUECKUE Oapbepbl BHYTPEHHETO BPALICHMS; IOHATUE O HPUPOJIE
TOpMO3sIIero noreHuuana. IloBopoTHbIE H30Mepbl M TMOKOCTh pealbHbIX Iened. CBsA3b THOKOCTH
(PKECTKOCTH) MaKpOMOJIEKYJl ¢ UX XMMHYECKUM CTpPOCHHEM: (DaKTOphI, BIUSIOMINE HA THOKOCTH peabHBIX
neneil. YnopsjiodyeHHble KOH(POpMAIUMM  HW30JIMPOBAHHBIX MAaKpPOMOJIEKYN (IIOJIMIENTUAb, OENKH,
HYKJICMHOBBIE KHCIOTHI). Ilomumep-nonnMepHble KOMIUIEKCHI CMHTETUUECKUX M MPUPOJIHBIX MOJIMMEPOB.
KoomneparuBusie KoH(pOpPMAITMOHHBIE TIPEBPALICHHUS.

MakpoMouieKkyJibl B pacTBopax. TepMOIUHAMUYECKUM KPUTEPUM PACTBOPUMOCTH M JI0KA3aTEIBCTBO
TEPMOJMHAMHYECKON pPAaBHOBECHOCTH pacTBOpoB. (Da3oBblE nuarpaMMmbl CUCTEM IOJMMEP-PACTBOPUTEIND.
Kputnueckue reMneparypsl pactBopenus. HeorpannuenHoe u orpaHnueHHOe HabyXaHue.

TepmoauHaMuyeckoe MOBEJCHHE MAaKpOMOJIEKYJI B PACTBOPE U €ro OCOOCHHOCTHU IO CPAaBHEHHIO C
MOBEJICHUEM MOJIEKYJ1 HH3KOMOJIEKYJISApHBIX BeniecTB. OTKJIOHEHUS OT HUACATbHOCTHM M HUX HPUYUHBL
VYpaBHeHHE COCTOSIHUS MoJIMMepa B pacTBope. BTopoit BupuanbHblil KoahGUIMEHT U q -Temreparypa (q -
ycnoBusi). HeBo3myIieHHbIE pa3Mepbl MAKpPOMOJIEKYJIbI B paCTBOPE U OLIEHKA THOKOCTH.

OnpeneneHne CpeIHEYUCIOBON MOJEKYJIIPHOM MacChl U3 JAQHHBIX IO OCMOTHYECKOMY JABJICHHIO
pPacTBOpPOB MOJMMEPOB. 3aBUCUMOCTb PACTBOPUMOCTH OT MOJIEKYJISIpHOM Macchl. DU3HKO-XMMHYECKHE
OCHOBBI (PPaKLIHOHUPOBAHUS TTOJIUMEPOB.

CaeropaccessHHE Kak METOJl OIpENEIeHUs] CPEeHEBECOBOW MOJIEKYJISIPHOM Macchl MOJIUMEPOB.
Omnpenenenue pasmMepoB MaKpOMOJIEKYI.

['unpoauHammyeckre CBOMCTBA MaKpOMOJIEKYN B pacTBOpax. Bsi3kocTh pa30aBlIEHHBIX PacTBOpPOB.
[IpuBeneHHas u xapakrepucTuyeckas BSI3KOCTH. CBs3b XapaKTEpUCTHUECKON BA3KOCTH C MOJIEKYJISIPHOU
Maccol UM CpeJHUMH pa3MepaMud MakpoMoyieKyjd. Bucko3umerpuss Kak METOJ  OIpeaereHHs
CPEIHEBSI3KOCTHOM MOJNEKYIsIpHOM Macchl. [[uddy3us MakpoMonekyn B pacTBopax. [ enbmpoHHKaromas
xpomaTorpadus u GppaKuuOHUPOBAHHUE ITOJTUMEPOB.

CeauMeHTanMs MakpoMmoJieKyl (yiabTpaneHTpudyruposanue). OmnpeneneHrue MOJEKYIIpHBIX Macc
METO/IaMH yJbTpaleHTpudyrupoBanus u quddysuu.

HNonumsyromuecss MaKpOMOJEKYJIBl  (TMOJUAICKTPOIUTHI). XUMHUYECKHE U  (PUBHKO-XHUMHUYECKHE
0COOEHHOCTH TOBEACHUS MOHU3UPYIOIIUXCSI MAaKpOMOJIEKYJ (TIOJMKHUCIIOT, MOJIMOCHOBAaHUNA M MX COJIeH).
KonuuecTBeHHbIE XapaKTEPUCTUKU CHIIBI MOJIMKHUCIOT W MOJMOCHOBaHHWM. DJIEKTpocTaTHUecKas IHEepPrus
MOHU3HMPOBAaHHBIX ~Makpomosiekyn. Crneunpuyeckoe CBs3bIBaHME TNPOTUBOMOHOB. KoomepaTtuBHble
KOH(OPMALIMOHHBIE MPEBPAIIEHUS MOHU3UPYIOIIMXCS MOJMIENTHIOB B pacTBopax. M3oanmekTpuyeckas u
M30MOHHAs TOUKa. AM(pOTEpPHBIE MOJIUITEKTPOIIUTHL.



KoHueHTpupoBaHHbIE  pacTBOpPBl  MOJMMEPOB W redd. AccolManus  MakpOMOJIEKYd B
KOHIIEHTPUPOBAHHBIX ~ pacTBOpax U  CTPyKTypooOpa3zoBaHue. JKUIAKOKPUCTAUIMYECKOE COCTOSHUE
KECTKOLICTIHBIX MOJIMMEPOB. JIMOTpONHBIE >KUIKOKPUCTAIUINYECKUE CHCTEMBbl U MX (ha30BBIC IUATPAMMBI.
Oco0eHHOCTH PEOJIOrMUYEeCKUX U MEXaHUYECKUX CBOMCTB KOHIIEHTPHUPOBAHHBIX PACTBOPOB.

Paszoen 3. Ilonumeprnvie mena

CtpykTypa U OCHOBHbIE (pU3MUECKHE CBOMCTBa MOJUMEPHBIX Tesl. OCOOCHHOCTH MOJIEKYIISIPHOTO
CTPOCHUS TIOJIMMEPOB M MPUHIUIIBI YIAKOBKH MaKpOMOJIEKYJl. AMOp(hHBIE M KPUCTAJUIMYECKHE TOJIMMEPHI.
YcnoBus, He0OXOAUMBIE AJI KPUCTAILIM3alUU MOoJIMMepoB. TeMiieparypa KpUCTaNIM3alluid U TeMIepaTrypa
mnaBiaeHuss. CTpyKTypa M HaAMOJEKYJSpHAas OpraHu3alys KPHUCTAUIMYECKUX MNoauMepoB. Paznuuus wu
CXOJICTBO B CTPYKTYPHOH OpraHu3ali KPHUCTAUIMYECKUX M aMOP(HBIX MOIUMEPOB. TepMOTpOIHBIC
KUJKO-KpUCTaUTMIecKue (Me30MOp(HBIE) TTOJTUMEPHI.

CpoiictBa amopdHbIX monuMepoB. Tpu ¢u3mueckux cocTosHUs. TepMOMEeXaHHMYECKHE KpPUBBIC
aMOp(HBIX MOJUMEPOB.

Bricokoanmactuueckoe COCTOSIHUE. TepMmoauuamuka 5 MOJIEKYJISIPHBIN MEXaHU3M
BBICOKOAJIACTUYECKUX JeopMaluii. DHTPONUNHAS NOPUPOJAa BBICOKOAIACTUYHOCTH. CBA3b MEXIY
PaBHOBECHOU yNpyrou cuiaol u yanuHeHueMm. HuxkHuM mpenen MOJIEKYJISPHBIX Macc, HEOOXOAUMBIX IS
NPOSIBJICHUSI  BBICOKO?JIACTUYHOCTU. PenakcallMOHHBIE SIBJIEHUST B HoJMMepax. MexaHuyeckue u
JUAJIEKTpUYecKue norepu. [IpuHuun TemepaTypHO - BpEMEHHOMU CYNEPIIO3ULUH.

CreknoobpazHoe cocrosiuue. OCOOEHHOCTH MOJUMEPHBIX CTEKOJd. BBIHYKIEHHas 3IaCTUYHOCTH H
U30TEPMbl pacTsbKeHUs. MexaHu3M BBIHYKJIEHHO-3/1acTudecko aedopmaruu. Ilpenen BbIHYXAEHHOI
3JaCTUYHOCTU. XPYINKOCTh MOJIUMEPOB.

Bsasko-tekyuee cocrosHMe. MexaHu3M BS3KOro TedeHusa. KpuBble Te4eHUS  IOJIMMEPOB.
3aBUCUMOCTh TEMIIEPATYpPbl BS3KOTO TE€UYEHHUS OT MOJIEKYJISPHOM Macchl. AHOMaJIMHM BS3KOIO TEUYECHMUS.
DopMOBaHNE U3ACIIUN U3 IIOJUMEPOB Ha PEKUME BSI3KOTO TECUCHHS.

[Mnactuduxanus nomumepoB. [IpaBuia 0ObEMHBIX W MOJIAPHBIX AoJeil. MexaHuueckue MOAeIu
aMOp(HBIX MTOJIMMEPOB.

CBoiicTBa KPHUCTANIMYECKUX MOJUMEPOB. TEpMOMEXAHMYECKUE KPHUBbIE KPUCTAUIMYECKUX U
KPUCTALUTU3YIOMUXCA aMOP(HBIX TOIMMEpOB. M30TepMBI PACTSHKEHUST M MOJEKYJISPHBIA MEXaHU3M
"XO0JIOAHOTO TeUEHUA'" KPUCTAIUINYECKHUX MTOJIMMEPOB U MOJIMMEPHBIX CTEKOJI IPU PACTAKEHUH.

JI0JITOBEYHOCTh NOJIMMEPHBIX MAaTepUaIoB. MexaHu3M pa3pylIeHHs IOJTUMEPOB.

OpueHTHPOBAaHHBIE CTPYKTYpPbl KPUCTAUIMYECKUX M aMOP(HBIX IOJUMEPOB. AHH30TPOIHS
MeXaHH4YecKux cBoWcTB. CrnocoObl opueHTauuu. [IpuHIMNIBI GOpMOBaHUS OPUEHTHUPOBAHHBIX BOJOKOH U
IUIGHOK W3 paciyiaBoB M pacTBopoB. OcoOeHHOCTH (HOPMUPOBAHMS IKUIAKOKPUCTAIUIMYECKON (ha3bl;
MOJIyYEHHUE CYNEPHPOYHBIX BOJOKOH U MIACTUKOB. Komno3unnonHsle Matepuainsl. [IpuHiuns! popmoBanus
[IOJINMEPOB, HAITOJIHEHHBIE ITOJIMMEDPHI.

Pa3zoen 4. Xumuueckue ceoticmea u xumuieckue npespaujerus noIuUmMepos

XHMMHUUYECKUE peaklUM, HE NPUBOLAIIME K U3MEHEHUIO CTEICHU IOIMMEPHU3ALUUA MAKpPOMOJIEKYII:
MOJIMMEPAHAJIOTUYHbIE TIPEBPAIEHNs U BHYTPUMOJIEKYJISIpHbIE TpeBpaiieHus. OcCOOEHHOCTH peaKklMOHHON
CHOCOOHOCTH (PYHKIIMOHAIBHBIX TPYII MAaKPOMOJIEKYII.

[IpuMepsl UCIIONIB30BaHUS MOJUMEPAHAIOTMYHBIX TPEBPAIICHUI U BHYTPUMOJIEKYJISIPHBIX PEAKIUN
JUIS TIOJIy4€HHSI HOBBIX IIOJIMMEPOB.

XHWMHMYECKUE PpEAKUUU, NPHUBOAIIIME K HM3MEHECHHMIO CTEINEHU IOJMMEpU3AlMUd MaKpOMOJIEKYJI.
Hectpykuuss nonumepoB. MexaHusM LENHOM W CIyd4alHOW  JecTpyKuuu. Jlemonumepusanus.
TepmookucnuTenbHass U (QoToXxuMuyeckas AecTpykius. Mexanonectpykuus. [IpuHIumns crabuimuzanuu
IIOJINMEPOB.

CumBanue  moauUMEPOB  (ByJKAaHM3alMsl  KaydyyKOB, OTBEpXKJIEHHE  AHOKCHAHBIX  CMOJN).
Hcnonp3oBaHne XMMUYECKUX PEAKLUA MAKpOMOJIEKYJ JUIsi XMMUYECKOIO U CTPYKTYpPHO-
XUMHYECKOT0 MOJAU(DUIIMPOBAHUS TOJMMEPHBIX MaTepuaioB U uzaenuil. [IpuButue u 610K-COMOIMMEPHI -

OCHOBHBI€ ITPUHIIMIIBI CUHTE3a U (PU3UKO-XMMHYECKHUE CBOICTBA.

Pa3zoen 5. Cunmes noaumepos

Krnaccudukaiys 0CHOBHBIX METOIOB MOIY4YE€HHUS MTOJIMMEPOB.

[Tomumepuszanna.  Tepmonmnamuka — nonumepusanuu.  [loHATHE 0 IOJIMMEpPH3AlMOHHO-
JIENOJIMMEPU3ALIUOHHOM PAaBHOBECHH.

Krnaccudukanus 1enHpx noJuMepHu3aiOHHbIX POIECCOB.



Papukanenas  nmonuMepusauus.  MHUIMUpOBaHHWE — PAJAMKAIBHOW  MOJMMEPHU3ALUU. Tunel
WHUUATOPOB. Peakiuu pocra, oOpeiBa M mepenayu 1end. KuHeTHKa paguKaaibHOW MOJMMEPHU3AUNA TIPH
MaJbIX CTENEHsX npeBpaileHus. [loHsTHe O KBa3uCTAlMOHAPHOM COCTOSAHHMH. MolekynspHas macca U
MOJIEKYJIIPHO-MACCOBOE paCIpPECIICHUE MOJTMMEPOB, 00Pa3yIOIIMXCS MPU PAAUKAIBLHON MOJIUMEPHU3ALIHH.
[Momumepu3zarus npu riryOOKHX CTETEHSX MPEeBPaICHHH.

PeakiinonHast cnocoOHOCTP MOHOMEPOB M PATUKAIIOB.

PanukanbHas conmonmMepusalis. Y paBHEHHUE COCTaBa COMOIMMEPOB. OTHOCUTENIbHBIE PEAKIIMOHHBIC
CIIOCOOHOCTH MOHOMEPOB U pauKaioB. Poib cTepuueckux, MOJApHBIX U APYyTHX (HakTopoB; cxema Q-e.

Cnioco6bI TpoBeICHUS MOTUMEPU3ALIMK: B Macce, B paCTBOPE, B CYCIICH3UH U B SMYJILCUHU.

Karnonnas monuMepu3anusi. XapakTepUCTHKa MOHOMEPOB, CIIOCOOHBIX BCTYNAaTh B KATHOHHYIO
noiauMepusanrio. Karanuzaropel U cokarain3atopsl. POCT W orpanmdyeHue pocra Lenel mpu KaTMOHHOM
nosuMmepusanuu. Brnusinue npuposl pacteoputess. Kuneruka npoiiecca.

AHHMOHHas TIOJIMMepU3aIus. XapaKTEPUCTHKa MOHOMEPOB, CIOCOOHBIX BCTyNaTh B AHHOHHYIO
nosmMepusanuio. Karanuzaropsl aHHOHHOW nofiuMepu3anuu. MHuliuupoBanue, pocT U OrpaHMueHHUE POCTa
Leneil mpyu aHMOHHOM nouMepu3anui. "JKusbie nenu".

KoopaunaiimonHo-uoHHasi MOJUMEpU3alMsl B MPUCYTCTBUM TOMOTEHHBIX M TIETEPOrE€HHBIX
karanu3zaTopoB Tuna Llurnepa - Harra. [IpuHuumnel cuHTe3a cTepeoperyasipHbIX NOJIUMEPOB.

Oco0eHHOCTH MOHHOH MTOIMMEPH3AIUH UKJINISCCKUX MOHOMEPOB.

[Tonukonaencauus. Tumnbl peakuuii TOJUKOHAEHCAMU. OCHOBHBIE Pa3IMuUsl MOJTUMEPU3aIMOHHbBIX
U TOJMKOHICHCAIMOHHBIX MPOIECCOB. TepMOaMHAMUKA TMOJMKOHACHCAIMK U TOJHMKOHJACHCAIIMOHHOE
paBHOBecue. MoiekyisipHass Macca M MOJIEKYISPHO-MAacCOBOE pAaCIpEeieHUe IMPU NOJHUKOHJICHCALUH.
Kunernka nonukonnencanuu. IIpoBeneHne MOJMKOHIEHCAMM B pacijlaBe, B PacTBOPE U Ha TPAHUIIC
pasnena ¢as.

Baxnrouenue

CoBpeMeHHbIE TEHACHIIMM W HOBBIE HANpaBICHHUs B Hayke O mnojauMmepax. llepcnekTussl
MIPOMBIIIUICHHOTO MPOU3BO/ICTBA MOJIMMEPOB.

OO611ee KOJTUYECTBO pa3iesioB — 5.

4 O0beM y4eOHO# TUCHMIJIMHBI — BCE BUJBI Y4eOHOW pabOTHI, 3.€. M Yachl JJIs TaOIHUIBI OepyTcs
u3 yuebHoro mana (YII)

O0beM THCHUIIIMHBI

Buj yue6Hoii padoThl

3F Akan. | Acrp.

q, q,
OO0masi Tpy10€eMKOCTb IMCUMILTUHBI 4 144 108
KonTakTHas padoTa — ayiMTOpPHbIC 3AHATHSA 2,22 80 60
B TOM 4HcJie B popMe NPAKTHYECKOH NOATOTOBKHU i i )
(npu nanuuuu)
Jlexunu 0,89 32 24
B TOM YHCIIe B popMe MPaKTHUECKOMN MMOATOTOBKH (npu Haauquu) - - -
[Tpaktryeckue 3ausaTus (113) 1,33 48 36
B TOM YHCJIEe B JOPME MPAKTUYCCKOMN MOATOTOBKY (npu Haiuuuu) - - -
CamocrosiTesibHas padoTa 0,78 28 21
KonTakTHas camocTositensHas paboTa
(AmmK uz VII ons 3a4 / 3au4 ¢ oy.) 0.78
CamocTosTeIbHOE N3YUEHUE Pa3eioB AUCIUIUINHBI (u1u Opyeue ’ 28 21
BUOBL CAMOCMOAMENbHOU PaOOmbl)
Bua konTposs:
IK3aMeH 1 36 27
KonTakTHas pabota — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4 0,3
[ToaroTroBKa K SK3aMeHY. 35,6 26,7

Bupa utoroBoro KoHTpOJIS: JK3aMeH




AHHOTaNus padoyeil MPOrpaMMbl M CUUILTHHBI
«Xumnueckas texnosorus» (b1.0.16)

1. Heqp AUCHUIIMHBI — TOJIyY€HUE 3HAHUW B 00JACTHU peaTu3alld XMUMHUKO-TEXHOJIOTHUECKUX
MPOIECCOB C yY4ETOM (PU3UKO-XMMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIIUX PEaKIUid, BEIOOpPA ONTUMATBHBIX
YCIOBUM pealu3yeMbIX MpoLeccoB, BbIOOpa 3(PPEKTUBHBIX PEAKTOPOB, MNPUOOPETEHHS HABBIKOB B
COCTaBIICHUM MATEPUAIBHBIX M TEIUIOBBIX OalaHCOB, B pacueTe MPOIECCOB U PEAKTOPOB HA OCHOBE
MaTeMaTUYeCKOTO MOJICIUPOBAHUS, MOJy4deHHs] 3HAHUM B o0JacTH pa3pabOTKH 3HEprocOeperaroImux
xuMHUKO-TexHomorudecknx cucreM (XTC), 0e30TXOAHBIX W MaOOTXOJAHBIX TEXHOJOTHMH Ha MpUMEpe
COBPEMEHHBIX ITPOU3BOJICTB.

2. B pe3yJbTare u3ydeHus JUCHUIIHHBI 00y4aIOMIMICH T0JI2KEeH:

Obaadoams cneayouMMI KOMIIETEHIIUSMU U HHIANKATOPaAMH UX JIOCTHXKEHUS:

YK-2.1, YK-2.2, VK-2.3, OIIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.3, OIIK-5.1, OIIK-5.4, OIIK-6.1,
OIIK-6.2

3namo:

— OCHOBBI TEOPUH XUMUYECKHUX ITPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HCCIEAOBAaHUS B3aUMOACHCTBUSI XMMHUECKUX MPEBPAIIEHUN U SBICHHUI MepeHoca
Ha BCEX MACIITAOHBIX YPOBHSX;

— METOJUKY BBIOOpa peakTopa U pacuéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOIECCHl U PEAKTOPHl XUMUYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE MPUHITUIIBI OPraHU3aLUN XUMHUECKOTO MPOU3BOJICTBA, €0 HEPAPXUUYECKYIO CTPYKTYPY,
METOJTbI OTICHKH 3(P(EKTUBHOCTH IPOU3BOJICTBA.

Ymems:

— paccuuTaTh OCHOBHBIC XapaKTEPUCTUKH XUMUUYECKOTO MPOIIeCCa;

— BBIOpATh (P PEKTUBHBIN TUIT PEAKTOPA;

— MIPOBECTH PACUYET TEXHOJIOTHYECKUX MTApaMETPOB IS 3aJaHHOTO MPOIIECCa;

— OMpeAENUTh MMapaMeTPhbl HAUTYYIIed OpraHU3aI|H MIPOIIeCcCa B XUMUYECKOM PEaKTOpE.

Braoems:

— MeToJaMH aHan3a 3PpPEeKTUBHOCTH PAOOTHI XUMUYECKUX MTPOU3BOICTB;

— MEeTOoJaMH pacu€ra U aHaju3a TNPOLECCOB B XUMHYECKHUX pEaKTopax, OMNpEEICHHS
TEXHOJIOTHYECKUX ITOKa3aTeNeH;

— METOJJaMH BBIOOpA XUMUYECKUX PEaKTOPOB.

3. Kpatkoe coaep:xaHue 1MCHUTIMHBI:

Paznen 1. XuMuueckas TEXHOJIOTHSA U XUMUUYECKOE IPOU3BOICTBO.

1.1. OcHOBHBIE ONpeAeTeHNs U MOJIOKEHUI. XUMUYECKas TEXHOJIOTUS KaK HayKa: OOBEKT U3y4eHHUS,
1enb U MeToibl. OOBEKT XUMUYECKON TEXHOJIOTHH - XUMUYECKOE MPOU3BOJICTBO. MEKOTpacieBoi XxapaKkTep
XUMHUYECKOH TEXHOJIOTMU. MeCTO XMMHYECKOW TEXHOJOTMM B TPOMBIIUIEHHOW cdepe M MEeTOA0B
XUMHYECKONM TEXHOJOTMM B HEXMMHUYECKMX OTpAcCisiX MPOMBIIIJICHHOCTH. MeToabl XUMHUYECKOU
TexHoJMorul. CHUCTeMHBbIM aHanmu3, (QU3MUEecCKoe M MaTeMaTH4eCKOe MOJIEIMPOBAaHUE, OIpeNeleHue U
OCHOBHBIE TMOHATHUS, UX MECTO B HMH)KEHEPHO-XMMHUYECKUX MCCIEIOBaHUAX M pa3paboTkax. Mecto u
3Ha4YeHHEe HATYpHOI'O ¥ BBIYHUCIUTENBHOTO 3KcniepuMenTa. CoziepykaHue U 3aJ1aun yueOHOro Kypcea.

1.2. Xumudeckoe mpom3BoACTBO. OOmas cTpykTypa ¥ (DYHKIIMOHAIBHBIH COCTaB XHMHYECKOTO
npou3BoACTBa. (OCHOBHBIE IOJCUCTEMBI XHMHUYECKOTO NpPOM3BOACTBA. (CHOBHBIE TEXHOJOTHYECKUE
KOMIOHEHThl.  KauecTBeHHbIE M  KOJMYECTBEHHbIE  IIOKa3aTeId  XMMHUYECKOro  IMPOU3BOJICTBA!
TEXHOJIOTMYECKHE, HSKOHOMMUYECKHE, OKCIUIyaTallMOHHBIE, COLMaJbHBbIE. XHMMHUKO-TEXHOJIOTMYECKUN
npouecc. Kiaccugukanys 0OCHOBHBIX ITPOLIECCOB XUMUYECKOW TEXHOIOTHH.

1.3. CoipbeBble pecypcbl, BoJa M SJHEPTUsl B XUMHUECKOM Mpou3BojcTBe. Knaccudukanus chlpbeBbIX
PECypCOB MO PA3IUYHBIM MPHU3HAKaM - ()a30BOMY COCTOSIHHIO, MPOUCXOXKAEHMIO, UcTOUHUKaM. [loHsTHE,
CYIIHOCTb U TIPUMEPHI YIIYOJIEHHs UCIIOIb30BAHUS CBHIPbSL.
3HaueHUEe M HCIIOJIb30BAaHHWE BOJABI B XHMHUYECKUX Mpou3BojAcTBax. Mcrounuku Boasl. TpeOoBaHus K
TEXHOJIOTUYECKOM U ObITOBOI Boze. IIpoMbllyieHHas OArOTOBKA BOJIBI U METO/BI €€ OUMCTKH OT MpUMeceH.
OcHOBHBIE METOJbI KOHTPOJII KadyecTBa BOJbl. OKOHOMHS BOJOMOTPEOJEHHS] B IPOU3BOJICTBE.
Bo10060poTHBIE CUCTEMBI.



Buasl ¥ MCTOYHUKM SHEPTUM B XMMHUYECKOH MPOMBINUIEHHOCTH. Macmrtabbl MOTpeOIeHUsT U CIOCOOBI
YMEHbILIEHUs1 3Heprernyeckux 3arpaTr. CylIHOCTb W NPUMEPbl pEreHepanuud U peKylnepalnud SHEPrHH.
BropuuHble 3HEPTeTUUECKUE PECYPCHL.

Pa3nen 2. TeopeTnueckrie OCHOBbI XUMUYECKUX MPOLIECCOB U PEAKTOPOB.

2.1. OU3UKO-XMMHUYECKHE 3aKOHOMEPHOCTH XHMMHUYECKHX IPEBPAIIEHUIl - CTEeXHOMETPUYECKHUE,
TepMOJMHAMHUECKHe, KuHeTuueckue. [lokazarenn XMMHUYECKOro MpeBpalleHUs - CTENEeHb MpEeBpalleHUs,
BBIXO/JI IPOAYKTA, UHTETpalbHast U 1 (epeHrnanbHas CeIEKTUBHOCTH, CKOPOCTH PEaKIIUH U MPEBPAIICHUS
peareHToB.

2.2. XuMHYecKue mporecchl. XuMU4eckuil npouecc - onpenenenue. Kiaccudukaus XMMHUYECKUX
IIPOLIECCOB IO PA3JIUYHBIM IPU3HAKAM - XUMHUYECKUM (BUJ XMMHMUYECKOH pPEAKIUH, TEPMOJNHAMUYECKHUE
XapaKTEePUCTUKH, CXEMa MPEBpaIleHU) 1 (a30BbIM (UHCIIO M arperaTHoe COCTOsTHUE ¢a3).

I'omorenHbIii xumudeckuil npornecc. OmnpeneneHue W NpUMEpPHl. BiMsHME XUMHUYECKMX IPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CriocoObl HHTEHCHDUKAIIIH.

[Tonarue onTUManbHBIX Temneparyp. ONTUMaNbHbIE TEMIEPATYPHI A1l 00PaTUMBIX U HEOOPATUMBIX 9K30- U
SHAOTEPMHUUYECKUX PEAKIIUM.

leteporennsiii (HeKaTadIUTHYECKUN) xXuMuyeckuil mnpouecc. Omnpenenenne u mnpumepbl. CTpykTypa
mpolecca U ero cocrapisomue (craaun). Habmogaemas cKOpocTh XUMHUYECKOTO TpeBparieHus. Odnactu
(pexuMbl) MPOTEKAHUS MPOIIECCa, TUMUTUPYIOIIAs CTAIHS.

['eTeporeHHslii XUMHYECKUN Tporiecc "ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, MOCTPOSCHUE M aHAJIH3
MaTeMaTHYECKOW MOJENN JJIs peakiuii ropeHust (Monenb "cxumaromascs chepa) U TOMOXUMHUYECKON
(Mozensp "c HeB3auMoAeHcTBYIOMM siipoM"). Habmonaemasi CKOpoCTh MpeBpalieH s, BpeMsl IPeBpalleHUs
Y IIyTU MHTEHCU(UKALIMK JUIsl pa3IMYHbIX 00JacTel pOTEeKaHus MpoLecca.

['eTeporeHHbI XUMUYECKHIA Tpolecc "ra3 ()KUIKOCTB) - KUAKOCTH". OOOCHOBaHME, MIOCTPOCHHUE W aHAIINU3
MaTteMaTHuecKoil Monenu. Habmomaemas CKOpOCTh MpeBpaleHust U 00IacTH MpoTeKaHus nporecca. [lytu
WHTCHCU(PHUKAIIUH TSl Pa3IMYHBIX PEKUMOB IpoLIecca.

Karamutuaeckwmii mporecc. OnpenencHne, KiacCuPpuKaIus, IpuMepEhI.

['eTeporeHHbli KaTanu3 Ha TBEpPAOM KaTanuzatope. OO0CHOBaHUE, MOCTPOCHUE U aHAIU3 MAaTEeMaTUYECKOM
MOJIEJIM Ha KaTaJUTUYECKOM MOBEPXHOCTH M B IOPUCTOM 3epHE KaTanuszatopa. HaOmromaemas ckopocTb
npeBpalieHust U obaactu npotekaHus npoiecca. CTeneHb UCHOIb30BaHUsl BHYTpeHHEH moBepxHocTU. [lytn
MHTCHCU(PHUKAIUU KaTAIUTUYECKUX MTPOLIECCOB.

2.3. Xumnueckue peaktopsl. OmnpeneneHne W Ha3HaueHUE XMMHUYEecKoro peakrtopa. O630p THUIOB
XUMHUYECKHX PEaKTOpPOB, UX CTPYKTYpPHbIE 3JIEMEHThI (pEakIMOHHAs 30HA, YCTPOMCTBAa BBOJA U BBIBOJA,
CMEILCHUS, Pa3JIeIeHUus] U PacIpeesieHHs] MOTOKOB, TEIJIOOOMEHHbIE 3JI€MEHThI), OCHOBHBIE NPOLIECCH U
SIBJICHUSI B HUX.

Cucremaru3zaius IpoleccoB B XMMUYECKOM PEaKTOpe MO MacIITady UX MPOTEKAHUS: XUMUYECKash peaKiys,
XUMHYECKUH MpPOLECC B 3JIEMEHTapHOM 00beMe, MPOIECCHl B PEaKIMOHHOM 3JIEMEHTE U B PEaKTope B
LIEJIOM, - UX B3aMMOCBS3b M HMEpapXudecKas CTPYKTypa MaTeMaTH4YECKOM MOJENN Ipolecca B PEaKTOpe.
[Ipumeps! nporieccoB B pa3InYHBIX BUAAX XUMUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakTopax MO pa3IUYHbBIM MpHU3HAKaM - BHJ XUMHUYECKOrO Ipoliiecca,
OpraHM3aiys MOTOKOB pEareHTOB (CXeMma JBM)KEHUS PETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pPEaKIIMOHHOM 30HE), OpraHu3alMs TEIUIOBBIX IIOTOKOB (TEIJIOBOM pEXUM, CXeMa TelIooOMeHa),
CTaIlMIOHAPHOCTH MpoIiecca.

ObocHOBaHME M TOCTPOEHHE MaTeMaTHMYeCKOW MOJETH Mpollecca B PEaKTOpax pPa3IU4yHOro THIA Kak
CHUCTEMBbl ypaBHEHUH MaTepHaJIbHOTO M TEIUIOBOrO OajJaHCOB Ha OCHOBE JAHHBIX O CTPYKTYype MOTOKa,
XUMUYECKUX TPEBpALICHUSAX, SBICHUSIX TMEpeHoca Telja W BellecTBA W HMX B3aUMOJEHCTBHH.
CucremaTtu3zanus 1 Kiaccudukaiys MaTeMaTH4ecKuX MoieNiel MPOIecCOB B PeakTopax.

N3oTepmuueckue mpouecchl B XUMUYECKOM peakTope. BiusHue cTpyKTyphl MOTOKa (MIeallbHOE CMELIeHHe
U BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOYHBIH M TEPUOTUYECKUH), MapamMeTpoB M YCIOBHUH
IIPOTEKaHus Ipolecca (TeMIeparypa, KOHIEHTpalus, JaBjieHne, 00beM peakIIMOHHOW 30HbI, BpeMs), BUAA
XUMHUYECKON peakiuu (IpocTasi U CloKHasg, oOpaTumasi U1 HeoOpaTuMasi) M ee MapaMeTpoB Ha MPOQIIN
KOHIEHTpAallui ¥ TIOKa3aTesld Ipolecca B peakTope (CTerneHb MpeBpalleHMs, BBIXOJ MPOAYKTa,
CEJIEKTHUBHOCTh mporecca). OcHOBBI pacuera mporecca B peaktope. ComocraBieHue 3¢((HeKTUBHOCTH
IIPOLIECCOB B PEAKTOPAX MJICAIBHOIO CMEIIEHUS U U/1€aJIbHOTO BHITECHEHHUS.



Heuszorepmuueckue mpoiecchl B XUMUYECKUX peakTopax. OpraHu3anus TEIIOBBIX MOTOKOB U PEXUMOB B
XUMHUYECKHX peakTopax. PacmpeneneHue TtemmepaTypbl, KOHLEHTpALMd W CTENEHU NPEBpaIICHUS B
peakTope B pPEKHMMax HICANBHOTO CMEIICHHS W BBITCCHEHHsS, aIna0aTHYeCKOM H C TEIUIOOOMEHOM.
Y CTOWYMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOPaX MJICATbHOIO CMEIICHUS.

[IpombliniieHHBIE XUMUYECKHE peakTopbl. Ha KOHKpETHBIX MpuMepax MPEeAMETHO paccMaTpUBAIOTCA
MPOMBIIIICHHBIE PEAKTOPHI JIJIsl MIPOBEICHUS MPOILECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KAaTaIUTHUYECKHUX -
THUIIBI PEAKTOPOB, KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMA, 00JIACTH MCIIOIH30BAHUS.

Paznen 3. XuMuueckoe mpou3BOJICTBO, KAK XUMHUKO-TEXHOJIOTHYECKAs CUCTEMA.

3.1. XTC kak mojenb XxumMuueckoro mpousBojcTBa. CoctaB XTC: 351eMEHTBI, CBSI3U, MTOJCUCTEMBI,

U UX peaju3alus B XUMHUUYECKOM MPOU3BOJICTBE.
Onucanne XTC. Buabr mogeneit XTC - onucarensHble W rpaduueckue. OnucarenbHbIe MOAETH -
XUMHYECKass CcXeMa U Maremaruyeckas Mojaenb. ['paduueckue wMoaenu -  (QyHKIMOHAJIbHAs,
TEXHOJIOTMYECKas, CTPYKTYpHas U [pyrue (cnenuainbHble) cxembl. HazHaueHnue, npuMeHeHHe U B3aUMOCBSI3b
MOJIEJIEH.

3.2. Anammz XTC. [onstue, 3axauun u pesynbrarsl aHamza XTC - cocrossane XTC, maTepuanbHbIid
U TemjaoBOM OajaHChl, IMOKa3aTeldd XHUMHYECKOro MPOM3BOACTBA. MeETOAMKAa COCTAaBJICHHUS M pacuera
MaTepHaIbHBIX U TeTUIOBbIX OamancoB XTC u ee moacucrem. @opmbl IpeICTaBICHUS OATaHCOB.

CgoiictBa XTC Kkak cHUCTEMbl: B3aUMOCBS3aHHOCTb PEKHUMOB 3JEMEHTOB, pPa3jM4he ONTUMAJIbHOCTH
AJIEMEHTa OJJMHOYHOTO U B CUCTEME, YCTOMYUBOCTD U CYIIIECTBOBAHHUE CTAIIMOHAPHBIX PEKUMOB U JIp.

3.3. Cuntez XTC. Ilonarue u 3amaun cunte3a XTC. OcHoBHble 3Tamnbl pa3padorku XTC. Ponb
MaTEMaTUYECKHUX M HIBPUCTUUECKUX MeETOoA0B. OcHOBHbIE KOHUeNuuu mnpu cuHrede XTC: mnomHoe
UCIIONIb30BAaHUE CBHIPEBBIX M JHEPreTUYECKUX PECYpCOB, MHUHUMHU3ALUA OTXOJOB, OINTUMAIbHOE
UCTIOJIb30BaHuUE anmnapaTypsl. VX copepikaHue U CriocoObl peann3anuu.

Onnoponnsie XTC, OCHOBBI NOCTPOEHUS HMX ONTHUMAIbHOW CTPYKTYPBL: CHUCTEMa pPEKYNEPATUBHOTO
Ter1000MeHa, CUCTeMa pa3/ieIeHUs] MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA PEaKTOPOB.

Pa3znen 4. CoBpeMeHHbIC TEHICHIIMU B Pa3BUTHH XUMUYECKOM TEXHOJIOTUH.

4.1. IlepcrieKTUBHBIE UCTOUHUKH CHIPhS U SHEPTUU.

4.2. HoBble XMMHKO-TEXHOJIOTHYCCKHE TIPOIECCH M CITOCOOBI TIOTYYCHHS MPOTYKTOB U MAaTEPUAIIOB.
Hanotexnonorusa. CoBmelnieHHble mpouecchl. ['mOkue W mepecTpanBaeMble TEXHOJOTUYECKHE CXEMBI,
3aMKHYTBIE€, MAJIOOTXOHBIE TTPOU3BOICTRA.

4.3. XuMHu4YeCcKre POMBIIUICHHBIC KIIACTEPHI.

4. O0béM yueOHOM TUCHUILINHBI:

O0beM THCHHUILTUHBI
Bun yueOHoii padoThI Axan, | Acip.
3E
4. 4.
OO0mast Tpy10eMKOCTb AUCHMILINHBI 6 216 162
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHSA: 4 144 108
Jlexuun 0,89 32 24
[Tpaktuueckue 3anarus (I13) 2,22 80 60
JlabopaTtopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1 36 27
KonTakTHas camocTositensHas padoTa 0,2 0,15
1
CaMocCTOsTeIbHOE U3YUCHUE Pa3/IeIOB TUCITUTUTAHBI 35,8 29,85
Bua konTposs:
KypcoBas pa6ora (3auer) + + +
JK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTOuHas aTTeCTaIUs 1 0,4 0,3
[ToaroToBKa K SK3aMeHY 35,6 26,7




KypcoBasi padora
Bua MTOroBOro KOHTPOJIS: (3auer)
IK3aMeH

AHHOTanus padoyeii MporpaMmMbl TUCHUILIHHBI
«KBanToBas xumus» (b1.0.17)

1 Heap AMCUMIUIMHBI — 3I0XKUTh (QYHIAMEHT ISl pabOThl OyIyIIMX CIEHUAINCTOB B YCIOBUAX
COBPEMEHHBIX HAYKOEMKHX XHMMHUKO-TEXHOJIOTMYECKHUX IPOU3BOACTB U OOECHEYUTh BO3MOYKHOCTh
CaMOCTOSITENIFHOTO M OBICTPOrO OCBOCHHUS MMHU HOBBIX MHHOBAIIMOHHBIX MPOW3BOACTBEHHBIX MPOLIECCOB H
HOBOI COBPEMEHHOU TEXHUKH.

2 B pe3yjbTaTre U3yYeHHs AUCHUILINHBI 00YYAIOUIUIACS TOJIKEH:

Obnadame cnenyrOIUMI KOMIETSHIIUSIMH U HHIAUKATOPAMH UX JOCTH)KEHUS:

VK-6.1, OIIK-1.1, OIIK-3.1, OIIK-3.2, OlIK-4.1

3namo:

- OCHOBHBIC IIOJIO)KCHMS KBAaHTOBOM XMMHHU, COBPEMEHHOM TEOpPUM XUMHYECKOM CBSI3U U
MEXXMOJIEKYJIIPHOTO B3aUMOJECHCTBUS U IPUMEPHI €€ IPUMEHEHUS K KOHKPETHBIM XUMUYECKUM CHUCTEMaM;
- TNPUHLUIBI KOJIMYECTBEHHONW XapaKTepU3alMy aTOMHOW U DJIEKTPOHHOH CTPYKTYPhl MOJIEKYJISIPHBIX U
CyIIPaMOJIEKYJIIPHBIX CUCTEM;
- OCHOBHBIE B3aUMOCBSI3H MEXAY 3JIEKTPOHHOM CTPYKTYPOU U (PU3UKO-XMMHUUYECKUMH CBOMCTBAMU BEIIECTB,
JIeKalIe B OCHOBE YIIPABJICHUS CBOMCTBAMH;
- BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMUYECKUX PACUETHBIX METOJIOB M O0JIACTH UX
IIPUMEHUMOCTH.

Ymemn:
[TpyuMeHATh KBAaHTOBO-XUMUYECKUE MOAXObI U METOBI Ul pacueTa, HHTEPIPETaluu U NpeAcKa3aHus
CTPOEHHUSI U CBOMCTB MOJIEKYJISPHBIX U CYNPaMOJIEKYJISIPHBIX CUCTEM.

Braoemy:
DNeMEHTapHBIMU HABBIKAMU NPUMEHEHHS] KBAHTOBO-XMMUYECKUX IMOAXO/I0B U METOJIOB U HWHTEPIpETAIUU
pE3yJbTaTOB IIPU PEUICHMHM IPAKTUYECKMX TEXHOJIOTMYECKUMX 3aJad M CTaHAAPTHBIMU KBAHTOBO-
XUMHYECKMMH KOMITBIOTEPHBIMU IIPOrpaMMaMH.

3 Kpartkoe coaep:kanue JMCHUILIAHBI

Beeoenue. Tlpenmer kBaHTOBOW XUMHH. POJIb KBAHTOBOW XUMHH B ONMMUCAHUHN XUMHUYECKUX SBJICHUM U
IIpoLIECCOB. B3anMOCBA3b KIIACCHUECKOW U KBAHTOBON MOJIEIIEH MOJIEKYIL.

Pazoen 1. Obwue npunyunui.

1.1.  OcHoBHbIe MPUOTHKEHHUS.

OcHOBHBIE TOJIO)KEHHS KBAaHTOBOW MEXaHMKHU. BapHallMOHHBIM METOJ HAXOKJIEHHUS BOJIHOBBIX (DYHKIUH.
[TpubnuxeHne HE3aBUCHMBIX YacTHIl. MeTOJl CaMOCOIJacOBaHHOrO MOJs Juist aToMoB. [IpuOnmxkenue
LEHTPAJILHOTO MOJsl. ATOMHBIE OpOUTAIMN U UX XapaKTEPUCTUKU.

1.2. OnHORIEKTPOHHBIE © MHOTOAJIEKTPOHHAS BOJTHOBAS (PYHKIIMS M METOJIBI UX pacyera.
AHTHCHUMMETPUYHOCTb JIEKTPOHHOM BONHOBOH (yHKImu. CrnuH-opOutanu. [lerepmunant Crelitepa.
Metonsl Xaptpu-®oka u Kona-IlIama, xumudeckast TpakTOBKa pe3ybTaTOB. DJIEKTPOHHbIE KOH(UTYpaLUH
aTOMOB C TOYKH 3PEHMSI KBAHTOBOM XHMHHU.

Pasoen 2. Memoowl kéanmosoii xumuu.

2.1. MonekymsipHast CTPYKTYpa, SJIEKTPOHHAS KOPPEIISIIHSL.

[Tpubmxenne bopua-OnmenreiiMepa, annadaTUYECKUA MOTEHIIMAT U TIOHSITHE MOJIEKYIISIPHOU CTPYKTYPHI.
Metonst Xaptpu-®oka u Kona-Illaoma gns monekynsl. [lpubnumxenne MO JIKAO. DnextpoHHas
Koppemsinus. MeTos KoHQUrypalmoHHOro B3aumojencTBusa. Teopema bpumtosna. Teopust Bo3MylleHUH.
MeTto/ BaleHTHBIX cBA3€H. Pacder sHEprum quccoumanuy XMMHYECKUX CBS3EH.

2.2. HeomMmupudecKkue ¥ OTyIMITHPUICCKAE METO/TBI.

Hepapxusi MeTo/0B KBaHTOBOM XuMmuu. Hesmmnupuueckas kBaHTOBas xXumus. basucHble QyHKUUU Ui
HEAIMIHUPUYECKUX pacueToB. ATOMHBIE U MOJEKYJspHble O0a3ucHble HabOpbl. Ponb 0a3ucHBbIX (QyHKUUN B
ONMCAHUU CBOMCTB MOJIEKYII.



[Momysmnupuueckue Metopl. [|-3nekTponHoe npubmmxenue. Meron Ilappusepa-Ilomna-ITappa. IIpocToit u
paclIupeHHbI MeTOoAbl XIOKKeNA. TOYHOCTh KBAaHTOBO-XMMHUYECKHMX PACYETOB XHUMHUYECKHX CBOMCTB
MOJIEKYJL.

Pazoen 3. Xumuueckas cesazo u medxcmonexynapuvle 3aumooeucmsus. Keanmoeo-xumuueckoe onucauue
peaxkyuil u 21eKMpOHHAs CMPYKMYpPa meepovlx meil.
3.1. Xummuueckas CBSA3b U MEKMOJICKYIISIPHBIC B3AUMOCHCTBHSI.
OpOuTanbHast KapTUHA XUMUYECKOH cBsI3u. KOHCTpYKTHBHAS U JeCTpyKTHUBHAS HHTepdepeHIus opouTanei.
MonekynspHele opOuUTaaM W HUX CHUMMeTpuiiHas kiaccudukanus. KoppensiuoHHble AuarpaMMel.
DNeKTPOHHBIE KOH(MUTYpAIMK JBYXaTOMHBIX MOJIEKYJ. AHAIIU3 3aCceJICHHOCTEH opOuTaneid mo Manukeny.
[lonsiTue o 3apspax m nopsakax cBszed. [IpocTpaHCTBEHHOE paclpenesieHHe 3JIEKTPOHHOW IJIOTHOCTH.
JledopmanmoHHass  JJIEKTpPOHHAs  IUIOTHOCTh.  TOMONOTMYEcKass  TEOpUs  XUMHYECKOHW  CBSI3H.
DJIEKTPOCTATUYECKUN U SHEPreTUUYECKUN ACHEKThl ONMCAHUA XUMHUYECKON CBSI3H. DIEKTPOHHOE CTPOCHHE
MHOTOaQTOMHBIX ~ MOJIEKYJ. KBaHTOBO-XMMHMYECKHW  aHaIU3  MEXMOJEKYJISPHBIX  B3aWMOJICUCTBHUA.
Bonopoanas cBs3b. Meroasl pacyeTa CylnpaMOJIEKYJISpHbIX cUcTeM. KBaHTOBas XUMUs 3JIEMEHTOB KUBBIX
CHCTEM.
3.2. KBaHTOBO-XMMHUYECKOE OMUCAHKE PeaKIUil. DIEKTPOHHAS CTPYKTYpa TBEPBIX Tell.
KBaHTOBO-XMMHYECKOE OINHMCAHNE XUMHUYECKHX peakinuid B ra3oBoil ¢aze. [IoBepXHOCTh MOTEHIIUAIBHOMN
SHEPIruM XUMHUYECcKoU peakuuu. [IyTh XuMuueckol peakuuu, kKoopauHaTta peakuuu. [lepexonHoe coctostHue
WM aKTUBUPOBAHHBIM KOMIUIEKC. OcCOOble TOYKM PABHOBECHBIX M TEPEXOIHBIX COCTOSHUN. MeTomabl
OMMCAHUSA XUMHUYECKUX peakuuid. MHIeKChl peaklMOHHONW CIIOCOOHOCTH. DIEKTPOHHAsI CTPYKTYpa TBEPIBIX
ten. OHO3IEKTPOHHBIC BOJTHOBBIE (DYHKITUU B KPUCTAIIAX U METOJIBI X pacueTa. YpoeHb Depmu. 3oHHAS
CTPYKTypa TBEPJBIX TeJl U 00YCIOBICHHBIE €10 CBONCTBA.
3axnouenue. KBaHTOBasi XUMHUS KaK MHCTPYMEHT MPOTHO3a B XMMUH.
OO0r11ee KOJIMYECTBO Pa3IeiioB — 3.

4 O0beM y4eOHOH TUCHHIJIMHBI

O0beM TUCHHUILINHBI
Buj yue6Hoii padoThl 3K Axan. | Actp.
4. 4.
O0mas Tpy10eMKOCTb JUCHUIINHBI 4 144 108
KonTtakTHas padoTa — ayiuTopHble 3ansaTus: | 2.22 80 60
Jlexun 0.89 32 24
[Tpaktryeckue 3ausaTus (113) 1.33 48 36
JIaboparophsbie padoTs! (JIP) - - -
CamocrosiTesbHast padora 0.79 28 21.3
CamocTosTenbHOE U3yuyeHHUE pa3/ieioB 079 | 280 213
JTUCLUTUTHHBI
Buabl koHTpOJIA:
JK3aMeH 1 36 27
KonraktHass  pabota —  NPOMEXKYTOUHAs
0.4 0.3
aTTecranus 1.0
[ToaroroBka k s3K3aMeHy. 35.6 26,7
Bua nTOoroBoro KOHTpoJIs: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUMUILINHBI
«(I)u3nqecm1e METOAbI UCCJICTOBAHUSN)

1 Hear aumcuMmimHbl — (opMHUpOBaHHE Yy OOYYaIOUIUXCS CHUCTEMATU3UPOBAHHBIX 3HAHHUM O
COBPEMEHHBIX METOJIaX (PU3UKO-XMMHUYECKOIO aHajIM3a, MOBBIIICHHE NMPO(PEeCCHOHATBHBIX KOMIIETCHIIUN B
o0yacTu npoBeneHus (PU3NKO-XUMUYECKOTO aHajIn3a, MOJydeHHe HABBIKOB B MHTEPIPETALUU PE3YyIbTaTOB
UCCIIEIOBaHUM, TIPOBEICHHBIX HA COBPEMEHHBIX MPUOOpax (PU3NKO-XMMHUYECKOT'O aHATN3a.



2 B pe3yabTaTre H3yYeHHs AUCHUILINHBI 00YYAIOLUIACS T0IAKEH:

Obnadamye cneayrOMMU KOMIETCHIUSAMHI U HHIUKATOPAMHU MX JIOCTHKCHUS:

VK-6.1, VK-8.2, OIIK-1.1, OI[IK-2.1, OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-5.1, OIIK-5.2, OIIK-5.4.

3Hamy:

— O TEOPETUYECKHUX MPHUHIIMIAX, JISKAIIUX B OCHOBE ra30BOM XpoMaTorpaduu, XpoMaTro-mMacc-
crektpomerpuu, UK-criekrpomerpuu, Y @- u AMP -cniektpomeTpuu;

— KJIaccu(UKAIUIO M MEXaHU3M JeHCTBUS AeTeKTOpoB, mpuMeHseMbIX B [ KX n XXX, THIBI KOTOHOK
B I KX 1 XX

— 00J1aCTH IPUMEHEHUS XpoMaTorpaMuecKuX aHaJIM30B MpH uccienoBanuu bAB;

— OCHOBHBI€ I0JIOKEHMsI TEOPUH KOJIeOaTeabHON CIIEKTPOCKONNH, BUJIbI KOJIEOATENbHBIX CIEKTPOB,
IPOMCXOXKACHUE KOJIeOaTeIbHBIX CIIEKTPOB, AHATUTUYECKHE BO3MOKHOCTH KOJIEOATEIbHON CIIEKTPOCKOIIHH;

— cnocoObl HMOHU3AIMM OPraHMYECKHX BEIIECTB U JCTEKTUPOBAHHUS TOJTYYEHHBIX HOHOB,
IIPUMEHSEMBIE IIPU MacC-CIIEKTPOCKOIINN;

— TEXHOJIOTHIO PEIICHUs MPSMBIX U 0OpaTHBIX CIIEKTPAJIbHBIX 33734 MPUMEHUTENbHO K SIMP,
BKJIIOUas ABYMEPHYIO CIIEKTPOCKOIIMIO, OCHOBBI MHTEpIpeTanuu cekTpos SIMP.

Ymemu:

— MHTEPIPETUPOBATh JaHHbIe, onydeHHble Metogamu [ KX, KX, UKC, SAMP;

— MPUMEHSTH JAaHHBIE, ITOJIYYEHHbIE C MOMOILBIO CHEKTPO(YOTOMETPUH, JUIsl KOJIMYECTBEHHOIO
OIpEZCIICHUS] OPTAaHUYECKUX BEILECTB;

— OTIpeNeNATh OCHOBHBIE XpOMaTorpaduIecKrue mapaMeTpsl U3 MOIyUYeHHBIX XPOMAaTOTpaMM
pa3esIeHHON cMecH;

— BBIABJIATH  XapaKTEPUCTUYECKHME IIOJOCHI  TOMIOMIEHUS  Pa3IMYHBIX CTPYKTYPHBIX U
(YHKLUMOHAJIBHBIX TPYII B OPraHUYECKUX COEIMHEHUAX; WACHTU(GHUIMPOBATh OPraHUYECKUE COCIUHEHHUS
no MK-criekrpam;

— pelaTrhb NpsIMbIE CIIEKTPAJIbHBIC 3a/1a4H;

— OmpeJeNATh YHCI0 U OTHOCHTENbHY0 HHTEHCHBHOCTh BCEX CHTHANOB B crektpax SIMP H u °C,
YCTaHABJIMBATh XMMUYECKHE CABUTHU Ul CUTHAJIOB aToMa yIilepoJa M aToMa BOJOpOJa.

Braoemy:

HAaBBIKaMU ONMCAHUs CTPYKTYpPbl OPraHUYECKUX MOJIEKYJI, UCOIb3ys AaHHble MK-cnekTpockonum,
SIMP cniektpomeTrpuu.

3 Kpatkoe cogep:kanue A CHUITHHBI

Pasoen 1. Cnekmpockonuueckue memoowl ananusa. Xpomamozpaguueckue memoowt ananuza. Macc-
cnekmpomempus. Kanunnapuuiii snekmpogopes.

1.1. CnekTpanbHble METOABI aHaIM3a. B3auMoIEWCTBHE AJIECKTPOMATHUTHOTO HW3JIYYCHHUS C
BeniecTBOM. OCHOBBI TE€OpPUHM B3aMMOACHCTBMSI H3JIy4E€HUS C aroOMaMH M MOJIEKYJIaMH. ATOMHBIE U
MOJIEKYJISIpHBIE CHEKTPhl MOIMVIOMIEHUS U H3inydeHus. Kinaccudukanus CreKTpaldbHBIX METOJ0B aHAIU3a.
MeTtoabl MOJEKYISPHOM crneKTpockonuu. MoinekynsipHas aOCOpOIMOHHAs CHEKTPOCKONUS B BUJIUMOU U
yIbTPapuOIETOBOM 00JIACTH KaK METOJ| MCCIIEIOBAaHUS 3JIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYIL.
XapakTepUCTUKH 3JIEKTPOHHBIX COCTOSHUNA MHOTOATOMHBIX MOJIeKyJl. [IpuMeHeHre 3/1eKTPOHHBIX CIIEKTPOB
NOTJIOUIEHUS] B KAa4ECTBEHHOM, CTPYKTYpPHOM M KOJMYECTBEHHOM aHalnu3ax. [eXHUKa MOJEKYJSIpHOU
CMEKTPOCKOIUH TOTJIONMICHUs B BUIUMOM 1 Y d-006macTsx.

1.2. UadpakpacHas cnekTpockonus. MeToasl KosiebarenbHOM cnekTpockonuu. KonebarenbHble
CHEKTpPbl, YPOBHU DHEPIrUM, UX Kiaccupukauus, pyHIaMeHTalbHble, 0O0EPTOHHBIE U COCTaBHBIE YACTOTHI.
CrienuduuHOCTh KOJeO0aTeIbHBIX CIEKTPOB. [IpuMeHeHHe METOAO0B KoJeOaTeNbHOW CIEKTPOCKONUU JUIs
KAaueCTBEHHOI'0 U KOJIMYeCcTBEHHOro aHanu3a. Texauka MK cnexkrpockonuu u criekrpockornnu KP.

1.3. Macc-criekTpoMeTpusi: 00IMe NPUHIMIBI U OTJIMYUS PA3IMYHBIX MacC-CIIEKTPOMETPHUECKUX
meToqoB. [IpumeHeHus Macc-CHeKTpajdbHBIX MeTofoB. C(CrnocoObl HOHM3aUH, U JAETEKTHPOBAHUS
UCIIOJIb3YEMBIE B Macc-CIIEKTPOMETPHH. XpomMaro-Macc-CEKTPOMETPHSL. Metponoruueckne
XapaKTepUCTUKU METOJ]a MaCC-CIIEKTPOMETPHUH.

1.4. Xpomarorpadudeckue wmeronpl. Xpomartorpadus. Kraccudukauus xpomatorpapuueckux
meToqoB. O6mas Teopuss xpomarorpaduu. OcHOBHbIE MOHATHS xpomartorpadpuu. DPeKTUBHOCTH U
CEJIEKTUBHOCTh XpOMaTOrpauueckoro pasaeneHus. Teopus TeOpeTHUECKUX TapeoK, H30TepMbl COPOLIUU 1
UX UHTepIpeTanus, KuHeThyeckas teopus Ban-JleemTepa. AHanmu3 u cnocoObl oOcyeTa XpomaTrorpamm.
BricokoaddextuBnas xuakoctHas xpomartorpadus (BOXKX). Knaccupukanus meromos BOXKX mo



MexaHu3My paszzaeneHus. HopmanpHo-¢azoBast u oOpameHo-¢pazoBas BOXKX. CopOeHTh M 3IIIOCHTHI.
O6nactu npumenenusi. Cneruanpabie BapuanThl BOXKX. [MazoBas xpomarorpadus. O6macte mpuMeHEHHUs.

1.5. Kanwuisipasiit anextpodopes. Ouznueckue ocHOBBI MeTo/1a. OCHOBHBIE MOHATUS U TEPMHHBI.
DneKTpoocMOTHYEeCKHT TOTOK. OcOOEHHOCTH TPOBENEHUS KAMWULIPHOTO 3JIEKTpodope3a B YCIOBUAX
oOpareHHO# mossipHOCTU. Llenu u mpuHIMIBI MOAM(UKALMK MOBEPXHOCTH Kamwuisipa PasHOBUIHOCTH
MeTo/a (KanUISIPHBIN 30HANBHBIN 3JeKTpodopes, MULIETUISIpHAs JIEKTPOKUHETHYECKas XxpoMaTorpadus u
KamwusipHas  3JekTpoxpomarorpadus). Meronsl BBoja oOpasma. OCHOBHBIE THIIBI  JIETEKTOPOB.
Kanumnspel, pa3HOBUIHOCTH MOKPBITHI.

Pazoen 2. Cnexmpockonus *H u 3C AMP. Jleymepnvie cnekmpuL.

2.1. CriekTpocKonus SA€PHOr0 MarHUTHOTO Pe30HaHCA. SIBIeHUE SAIepHOTr0 MarHUTHOT'O PE30HaHCA.
SIMP-CIIEKTPOCKOIIMSI  OpPraHMYeCKMX COoequHeHuii Ha sgpax ‘H. IIpuHIMIBI ycTpolicTBa M pabOTHI
coBpeMenHoro SIMP-cniektpomeTpa. BakHOCT, ¥ 3HAUeHUE TMPABUIBHOW MPOOOIOATOTOBKH IS
nposeaeHus SIMP-uccinenoBanus. OCHOBHBIE MOHATHA. YPpaBHEHUE pPe30HAHCA. XHMMHYECKUH CJIIBHT,
BIIMSIHUE HA €r0 BEJIMYUHY JICKTPOHHOTO OKPYXKEHUS U IPUPOIbI PACTBOPUTEIIA.

2.2. CIeKTpOCKONUSl ~ SJEPHOTO MArHUTHOrO pe3oHaHca. CHHMH-CIIMHOBOE  B3aUMOJIEHCTBUE,
KOHCTAaHTa CIUH-CIIMHOBOTO B3aWMOJICHCTBHUS, MYJIbTUIUIETHOCTh CUTHAJIOB B criekTpe. llopsamok crnekrpa.
[TonsiTie 0 CIMHOBOH cHcTeMEe U MpaBHUJia HOMEHKIIATYPhl CIIMHOBBIX cUCTeM. CIEKTphI MEepBOTO MOPSAKA.
Cuctembl BBICOKUX MOPSIIKOB. PerrakcanimoHHbIe MPOIIECCHI.

2.3. IMP cnextpockonus Ha sapax °C. OCHOBHBIE TONOXKEHMS, OCOOCHHOCTH M XapaKTEPUCTHKH.
Cranmaptel B °C SIMP. Bakneiimme otnmums pesoHanca Ha sapax °C or pesomanca Ha sapax ‘H.
Xumcasurn °C s opraHmdeckux MOJIEKYJl. MeTonabl CHEKTPOCKOIUU 13C-IMP. Snepusiit 3¢dekr
Osepxaysepa. ‘D Crextp *C ¢ nomasnemmem CCB mo mporomam Broad Band (BB). Ilpumenenue B
CTPYKTYPHO-aHAINTHUECKUX HeaX crekTpockormuu SIMP Ha sapax °C (o6HapykeHHe HeIKBHBATIEHTHBIX
aTOMOB YTJIEpO/Ia, YCTAHOBJIEHHE THIIA CTPYKTYphl). Crextp °*C 6e3 momasnenns CCB.

2.4. JIsoitHoi pe3oHaHc. CrnenuaibHble IKCIEPUMEHTalIbHbIE METOJbl B crekTpockonuu SIMP.
Metoasl ynpolileHus CIEKTPOB, MOJABICHHUE, MPETHACHIIICHUE, YKCIIEPUMEHTHI JBOMHOTO pE30HAHCA, MX
npumenenus. SAnepusiii apdext OBepxayzepa (A20). Cnextpslt NOESY. [Ipumenenus A0 nis uzydenus
CTPOCHHUSI 1 KOPPEKTHOT'O OTHECEHUSI CUTHAJIOB.

OO611ee KOJMYECTBO Pa3IeioB: 2.

4 O0beM yueOHOH TUCHHIJIMHBI

O0beM qMCHUIITHHBI
Bun yueOHoii padoThI Axax | Acp.
3E
4. 4.

O0mas Tpy10eMKOCTb JUCHUIINHBI 4 144 108
KonTakTHas padoTa — ayiuTOpPHbIE 3aHATHSA: 2,67 96 72
B TOM 4HcJie B (hopMe NPAKTHYECKON NOATOTOBKHU
(npu nanuuuu) ] ] )
Jlekmun 0,44 16 12
B TOM 4HCIIe B (popMe MPaKTUUECKOMN MTOATOTOBKH (npu Haauyuu) - - -
[IpaxTnueckue 3anarus (113) 0,9 32 24
B TOM YHCIIe B (popMe MPaKTUUECKOMN MMOATOTOBKH (npu Haauyuu) - - -
JIaGoparopusbie padboTs! (JIP) 1,33 48 36
B TOM 4HCIIe B (popMe MPaKTUUECKOMN MOATOTOBKH (npu Haauyuu) - - -
CamocrosiTesbHast padora 1,33 48 36
KonrtaktHas camoctosiTenpHas pabota 04 03
(AmmK u3z VII ons 3au / 3au ¢ oy.) 133 ' ’
CaMOCTOSITeIbHOE U3YYEHHE Pa3/IesiOB UCIUILUINHBI (wiu Opyeue ’ 476 35 7
BUOBL CAMOCMOSMENbHOU pabOmbl) ’ ’
Bun konTposs:
JdK3aMeH (ecau npedycmompen YII) - - -
KonrtaktHas paboTa — mpoMeKyTouHas aTTeCTalus - - -




IToaroroBka K 3K3aMeHY. - -
Bua MTOroBOro KOHTPOJIS: 3a4deT ¢ OLEHKOM

AHHOTaus padoyeil MPOrpaMMbl JUCHUTINHBI
«Koanouanas xumus» (51.0.19)

1 Ieap AMCHMIVIMHBI — BOOPYXUTh OOydyarommMxcsi 0a30BBIMH 3HAHMSAMHU I10 TEPMOJUHAMUKE
MTOBEPXHOCTHBIX SBJICHUM U CBOMCTBAM JIUCIEPCHBIX CUCTEM U MPUBUTh YMEHHUE HCIIOJIB30BATh 3TU 3HAHUS
IIPYU UCCIIEI0BAHUY, IPOEKTUPOBAHUY U CO3/IaHUU PEAIbHBIX CUCTEM, SIBJISIOIIUXCS B OOJIBIIMHCTBE CIy4acB
JUCIIEPCHBIMM.

2 B pe3yabTare uydeHus JUCHUILIHHBI 00yYAIOMIMICS 10JIKeH:

Obaaoams clenyomuMy KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTUKECHUS:
YK-6.1, YK-8.2, OIIK-1.1, OIIK-2.1, OIIK-3.1, OIIK-3.2.

3namo:
- IPU3HAKH OOBEKTOB KOJUIOMIHON XUMHUU U UX KIACCUPHUKAIIHIO;
- OCHOBHbIE TIOHATHUS W COOTHOIIEHUS TEPMOJAMHAMUKH TIOBEPXHOCTHBIX SIBICHUN (TepMOJMHAMUKA
IIOBEPXHOCTHOIO  CJOsl;  aAre3us, CMadyuMBaHUE W  PACTCKAHME JKUJIKOCTEH; JHUCIEPCHOCTh U
TEPMOJMHAMHYECKHE CBOICTBA TeN; aICOPOIIHS ra30B U MapoB, aCOPOIIHS U3 PACTBOPOB);
- OCHOBHBIE T€OpUH (PU3UIECKOM aIcopOLnu;
- OCHOBHBIE MPEJICTABICHUS O CTPOEHUU ABOMHOTO 3JIEKTPUUYECKOTO CIIOS;
- IPUPOAY IEKTPOKNHETHYECKOIO ITOTEHIMANA;
- OCHOBHBIE JIEKTPOKMHETHUECKUE SIBJICHUS;
- YCJIOBUSI IPUMEHUMOCTH 3aKkoHa CToKca;
- 3aKOH DJifHIITelHa — CMOJIyXOBCKOT'0, THIICOMETpUYECKOe ypaBHeHue Jlamaca.
- IPUPOAY CEIMMEHTALIMOHHON U arperaTuBHON YCTOMYMBOCTH;
- OCHOBHBIE cBOMCTBa pacTBOpoB [1AB Kkak 1MopUIBHBIX CHCTEM;
- OCHOBHbIE noJi0xkeHus reopuu JIDO;
- IPUYHUHBI U OCOOEHHOCTHU OBICTPOI U MEUIEHHOM KOarysiuu, KOHIIEHTPAllMOHHOW U HEHTpanu3aloHHOM
KOAaryJsiluH.
- TUTIBI CTPYKTYP, BOZHUKAIOUIHNE B TUCIIEPCHBIX CUCTEMaX, IPUYMHBI U YCIIOBHS HX 0Opa30BaHNUS;
- KJIaCCU(PMKALIMIO JUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKHM CBOMCTBAM.

Ymems:
- paccUnTHIBaTh NapaMeTPbl, KOTOPBIMH XapaKTEPU3YIOT IUCIEPCHOCTD;
- IPOBOJUTH PacueThl C HCIIOJIb30BAHUEM OCHOBHBIX COOTHOIICHHUH TEPMOJMHAMUKU MOBEPXHOCTHBIX
SIBIICHUI;
- paccunTHIBaTh OCHOBHBIE XapAKTEPUCTUKN TOPUCTON CTPYKTYPHI;
- paccuMThIBaThb BEJIWYUHY OJIEKTPOKMHETHYECKOrO IIOTEHIMANa II0 JaHHBIM D3JEKTPOOCMOca U
anexTpodopesa;
- pacCUMTHIBATh UHTETPATbHYIO U AU PepeHIINaTbHYIO KPUBbIE PACIIPEISIICHUS YAaCTHIL IO pa3MepaM;
- paccUMTHIBaTh U aHAIU3UPOBATH MOTEHIMAIbHBIE KPUBbIE TAPHOTO B3aUMOJICHCTBUS YaCTHII;
- pacCUnTHIBaTh U U3MEPSATH BA3KOCTh JUCIIEPCHBIX CUCTEM.

Braoemy:
- IPEACTABIECHUSMU O POJIM MOBEPXHOCTHBIX SIBJICHUM U AUCIIEPCHBIX CUCTEM B TEXHUKE U IIPUPOJE;
- METO/IaMU U3MEPEHUSI TOBEPXHOCTHOT'O HATSKEHUS, KPA€BOI'0 yIIia;
- 3HAHUSAMH O METOJIaX U3MEPEHUs aJICOPOLIUU U yJeTbHONU OBEPXHOCTH;
- 3HAHUSMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHUs [ enbMromnbia — CMOIyXOBCKOTO;
- METO/IaMH OIIPEAETIEHUS dIEKTPOKMHETUYECKOTO TOTEHIINANA,
- METOJIOM CEIMMEHTAILIMOHHOIO aHAJIN34;
- METOJIaMH OIIpEeJIEIIEHUS] KPUTHUECKONW KOHLIEHTPAIIMH MUIIEIII000pa30BaHMS;
- METO/IaMHU UCCIIEJIOBaHUSI KHHETUKH KOATyJISIUH;
- METO/IaMH U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHMS.

Pa3zoen 1. Ilpeomem u npuznaxu 06beKmog8 KOLLOUOHOU XUMUU



KomnonnHas xumusi - Hayka O IOBEPXHOCTHBIX SIBJIEHUSX M AMCIEPCHBIX cucTeMax. OCHOBHbIE
IIOBEPXHOCTHBIE ABJICHUS: aAre3usl U CMauuBaHKE, KallUUIAPHOCTb, aCOPOLUs, JIEKTPUUECKHE SIBIICHHUS Ha
MOBEPXHOCTAX U .

OCHOBHbIE TNPHU3HAKU JUCIEPCHBIX CUCTEM - TE€TEPOr€HHOCTb U JHUCIEPCHOCTh; IOBEPXHOCTHAS
DHEPTHUs; KOJIMYECTBEHHBIC XapaKTEPUCTHKH AucnepcHocTH. Kiaccudukanus IUCHEPCHBIX CHUCTEM I10
arperaTHOMy  COCTOSIHHMIO  AucrepcHod — ¢asel  u aumcnepcuoHHod  cpensl.  Knaccugukanus
CBOOOTHOJUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUIl ¥ TI0 B3aUMOJICHCTBHIO MEXIY AUCIIEPCHOHHON cpeoi
U aucnepcHoi (a3oil. Posib MOBEpXHOCTHBIX SIBIEHUH U JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILIUIEHHOCTH
U, B YACTHOCTH, XUMUUYECKON TEXHOJIOTHH.

Pasoen 2. Tepmoounamuxa nogepxHocmHuIx a6ieHuil

OOwiast XapakTepUCTUKA TOBEPXHOCTHOHM 3Hepruu. IloBepxHocTHas 3HEprus B 00IEM ypaBHEHUH 1-
ro U 2-ro Hayan TepMoauHaMuKd. [loBepXHOCTHOe HaTsKeHHE Kak mepa »Hepruu [mb6ca mexdazHoin
noBepxHocTU. [lOBEpXHOCTHOE HATSDKEHHE - XapaKTepUCTHKAa IMPHPOJBI COIpUKacarommxcs (a3 um ux
B3auMoJieiicTBusA. CBOMCTBA MOBEPXHOCTEH KUIKUX U TBEPABbIX Tel. YpaBHeHue ['mb6ca-I'enpmronbia 1
BHYTPCHHEH yACIbHOW TOBEPXHOCTHOM OJHEPruu (MOJHOM TOBEPXHOCTHOW »HHEPTrUM). 3aBUCHUMOCTH
HHEPreTUUECKUX MTapaMEeTPOB MIOBEPXHOCTU OT TeMueparypsl. IIponeccsl caMonpon3BOIbHOTO YMEHbBIIEHUS
IOBEPXHOCTHOW YHEPIUU.

AncopOuust 1 IOBEpXHOCTHOE HaTshkeHUe. CBsi3b BEIMUYMHBI a1COPOLUU C MapaMeTpamMHu CHUCTEMBbI:
U30TepMa, U30MMKHA U u30cTepa aacopouuu. Meroa n30eiTkoB ['n60ca. dyHnamMeHTaIbHOE aJICOPOLIMOHHOE
ypaBHeHue ['m60ca. 'mOOcoBckas amcopOrus. YacTHoe BeIpakeHue ypaBHeHus [m60ca. [ToBepxHOCTHO-
aKTUBHBIE M IOBEPXHOCTHO-NHAKTUBHBIE BELIECTBA.

Anresusi, cMauMBaHUE W pacTEKaHUE XKHUAKOCTeH. Anre3mst U koresus. Ilpupoma cun mexdasHoro
B3auMoJieiicTBus. YpaBHeHue [lroripe s paboTsl anre3ud. CmaunBaHue M KpaeBoil yroia. 3akoH FOHra.
CBsi3p paboThl aare3uu ¢ KpaeBbiM yrioMm (ypaBHenue Jrompe-lOnra). Jlmopumnbabie n mmodoOHBIC
IOBEPXHOCTU. MeTOo/Ibl OIpeJiesIeHUsl KPaeBbIX YIJoB. BinsHue noBepXHOCTHO-akTUBHBIX BeriecTB (ITAB)
Ha cMadmBaHue. Pactekanue xuakocreid. Koadpdumment pacrexanus nmo apkuacy. Dddext MapaHroHu.
MexdazHoe HaTsHKEHHE Ha TPaHULE MEXKIY B3aMMHO-HACBIIIEHHBIMU HUJIKOCTSIMHU U MPABUIO AHTOHOBA.
[IpakTnueckoe 3HaUEHNE aAre3UN, CMAYMBAHUS U PACTEKaHUsI.

JlucriepcHOCTh M TepMOAMHaMHUuYeckue cBoicTBa Ten. IlpaBuino ¢a3 I'mb60ca u auCIIEpCHOCTS.
BnusiHue KpuBH3HBI MOBEPXHOCTUM Ha BHYTpeHHee jAaBiieHue Ten (ypaBHeHue Jlarutaca). IloBepxHocTHast
sHeprus U paBHoBecHble (opMmbl Ten. Ilpunmmn I['m66ca-Kropu. 3akon Bynbda. Kanumnsphsle siBiaeHus
(ypaBuenue JKiopeHa), ux poib B NPUPOAE M TEXHOJOIMH. MeTonabl ONpeAesneHusl MOBEPXHOCTHOIO
HaTsDKEHHsI. 3aBUCUMOCTh TEPMOJIMHAMHUYECKOW PEaKIMOHHOM CIOCOOHOCTH OT JUCIIEPCHOCTU. Y paBHEHUE
KenbBuna. BnusiHue aucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAaHTY PaBHOBECHSI XMMHUYECKOM peaklMH,
Temrneparypy ($a3oBoro nepexosa.

[Tonydyenne nucnepcHbIX cucteM. MeTonbl AucneprupoBaHus. YpaBHeHue PeOunaepa st paboTsl
JMCTIeprupoBaHusi. AJICOpPOLIMOHHOE TOHMXKeHHe mpodyHocTd (3¢pdext Pebunnepa). I'omorennas u
rereporeHHasi KoHjaeHcanus. MeractabunpHoe coctosHue. DHeprusi [ mbdca oOpazoBaHus 3apobliia HOBOM
¢a3pl, KpUTHYECKMH panuyc 3apojsima. J[Be craamum oOpa3oBaHus HOBOM (a3bl. CBSI3b KHHETHKHU
o0pa3oBaHMs HOBOW (pa3bl C MEPECHIIEHNEM. YIIPaBJIEHNE TUCIIEPCHOCTHIO TPU TOMOTE€HHOM KOH/AEHCAIUU.
[TpuMmeps! nosryyeHus JUCTIEPCHBIX CUCTEM METOJIaMH (PU3HUECKON U XUMUUYECKON KOHJIEHCAlIUH.

Paszoen 3. Adcopoyuonnvie pasrnosecust

Knaccudukanus Mmexanu3smoB aacopounu (huznueckas aacopOIus, XeMocopOusl 1 MOHOOOMEHHast
ancop6buus). Ilpupona ancopObumoHHBIX cuil. OCOOEHHOCTH COCTaBISIONIMX cuil BaH-nep-Baanbca
(OpHEHTAaLMOHHBIX, UHIYKIIMOHHBIX U JAMCIIEPCHOHHBIX) MpPH aJcOpOLUU. YpaBHEHUE JUJIS MOTEHLUATbHON
SHEPTUU B3aUMOJEHUCTBUS aTOMa (MOJIEKYJIbI) C IOBEPXHOCTBIO TEINA.

Ancopbuusi ra3oB U NapoB Ha OJHOPOIAHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHUE H30TEPMBbI
MOHOMOJIEKYJIApHON ajcopOuuu Jlenrmiopa u ero ananmus. OnpeneneHHe KOHCTAHT 3TOrO YpaBHEHUS
(muueitHas ¢opma ypaBHeHus Jlenrmiopa). VYpasuenue @peitnanuxa. Teopus mnomumMoneKyIspHOM
ancopbuuu bpynayspa, Ommera, Temnepa (b3T), ypaBHeHUE U30TEpMBI aacopoumu, ero ananus. JInHeiHas
dbopma ypasuenus bBOT u pacuer ero koncrant. Onpenenenue yaeabHoNH moBepXHOCTH MeToioM BOT.

AncopO1ust Ta30B U ApOB Ha MOPHUCTHIX MaTepHuanax. KonndecTBeHHbIE XapaKTEPUCTUKH TOPUCTHIX
matepuaioB. IlopucTeie Tena KOPIYCKYJSPHOM, KPUCTAIIIMUECKOW M TyOuaTOW CTPYKTYpbI, METOABI HUX
nonyueHus. Kinaccuduxarus nop no JlyOuHuHY U ee B3aUMOCBSI3b C TEOPHUSIMH aICOPOLIIH.



Teopuss kanwusipHOM KOHAeHcauuu. KanumuispHO-KOHJAEHCAlMOHHBIM —rucrtepe3uc. Pacuer
WHTErpaIbHON U AuddepeHITnaIbHON KPUBBIX pacipeneeHrs o0bema mop mo pazMepam.

OcobeHHOCTH aJIcopOLMu Ha MHKpPOMOPUCTHIX MaTepuanax. lloteHumanbHas Tteopus IlomsHu.
AncopOLMOHHBIN MOTEHIMal. XapaKTepucTHuecKkass KpuBas aacopOuuu. TemneparypHas HHBapUaHTHOCTb
1 aQPUHHOCTD XapaKTEPUCTHUYECKHX KpHUBBIX. O000mIEeHHOe ypaBHeHHE Teopuu JlyOmHMHA OOBEMHOrO
3allOJIHEHUS MHKpPOIIOp, YacTHble Cily4au OJTOro ypaBHeHus (ypaBHeHue JlyOmHuHa-PanymikeBuua).
AncopO1ust ra30B ¥ TApOB B XMMUYECKON TEXHOJIOTHH.

AgncopOnusi  NMOBEPXHOCTHO-aKTUBHBIX  BeIIeCTB. BiumsHue crpoenus Mosiekyn I[IAB  Ha
IIOBEPXHOCTHYIO aKTUBHOCTb, IpaBuio Jlrokio-Tpay6e. 3aBUCHUMOCTb IOBEPXHOCTHOTO HATSKEHUS OT
cocTaBa pacTBOpa Mpu coOnroaeHnn 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. YpaBHenue LumrkoBckoro.
VYpaBHEHMsI COCTOSHUS ra3000pa3HbIX MMOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUIEHOK. THIBI MOBEPXHOCTHBIX
IJICHOK M ONpeAclICHUE uX XapakTepucTtuk. Becwl Jlenrmropa. DakTopsel, ONPENETSAIONIME arperaTHoe
COCTOSIHUE aJICOPOLIMOHHBIX IUIEHOK. OnpeaeneHue CTPOeHUs aJiCOPOLIMOHHOTO €10 U Pa3MEpPOB MOJIEKYI
ITAB.

Paszoen 4. Dnekmpuueckue senenus Ha nogepxHocmu

HBoitnoit snexrpuueckuii cioit ([IIC), mexanusmbl oOpazoanust [IIC. COOTHOIICHHS MEXIY
IEKTPUUECKUM  TMOTEHUMAJIOM U IOBEPXHOCTHBIM  HaTspkeHuMeM  (ypaBHeHus  Jlunnmana).
DNeKTpOKaNnWUISIpHbIE KpUBbIE U onpeaenenre napameTpoB 1IC 1o 3TUM KPUBBIM.

O6mue npeacrasnenus: o reopusix crpoenus IC. Teopus ['yu — Uenmena. YpaBuenue [lyaccona-
Bonbumana mnst auddysnoii wactu [I9C u ero pemenune. Tommmnaa nuddy3HOTO ClIOSl M BIMSHUE HAa HEe
pasinyHbIX (akTopoB. [IBolHON snexTpuyeckuil cioi mo teopuu lllTepHa, mepesapsaka MOBEPXHOCTH.
[Tpumeps! oopazoBarus 1C. Munenisl 1 UX CTpOCHHE.

Yerslpe BUAA 3JIEKTPOKMHETUYECKUX SBICHUH. DJIEKTPOKMHETHUYECKUI NOTEHIMaad M BIMSHUE Ha
HEero pasiauuHbIX (akTopoB. YpaBHeHue [ enpmronbpra-CMOIyXOBCKOTO JUIsI CKOPOCTH IiepeHoca Npu
JIeKTpoocMoce U anekTpodopese. DPeKTsl, HE YUUTHIBAEMbIE 3TUM YypaBHEHUEM (IIOBEPXHOCTHas
POBOJUMOCTB,  DJEKTPOPOPETUIECKOE TOPMOXKEHHE, peJaKcanuoHHbI  3ddext). [IpakTrueckoe
UCIIOJIb30BAaHUE 3JIEKTPOKUHETUYECKUX SIBICHUH.

Paszoen 5. Kunemuueckue ceoticmea oucnepcHuix cucmem

OCHOBBI CEAMMEHTAIlMOHHOTO aHaiu3a. CBA3b CKOPOCTH OCAXKICHHMSI YacTHUIl C HX pPa3MEpoM.
VYcnosusa cobmonenust 3akoHa Ctokca. CeUMEHTAllMOHHBIA aHAJIN3 MOJUIUCIEPCHBIX cucteM. Kpusas
cenuMeHTanuu. KpuBble pacnpeleneHus YacTULl 10 paguycaM. OKCIEPUMEHTAlbHBIE METOIbI B
CEIMMEHTAlMOHHOM aHaJIu3e.

MonekynsipHO-KUHETHUECKAs IpUpoaa OpPOYHOBCKOTO JBUKCHUS. Cas3p MEXIY
CpPEIHEKBAJIpaTUYHBIM  CIABUIOM 4YacTULl U  KodpduuueHtoM au@dy3un (3akoH  DHUHIITEIHa-
CMOITyXOBCKOr0). DKCIepUMeHTalbHas MpoBepka 3akoHa OiHmrTelHa-CMmonyxoBckoro. CneacTBus u3
TeOpuHr OPOYHOBCKOTO JIBHKCHHSI.

CeauMeHTallMOHHO-M(B(Y3MOHHOE DPABHOBECHE, T'MIICOMETpUUYECKUI 3akoH. CeauMeHTalMOHHas
YCTOMYMBOCTD JUCIEPCHBIX CUCTEM.

Pasoen 6. Aepecamuenasn ycmouiuusocms u Koaz2ynsayus OUCNEPCHbIX CUCTEM

OOmue BONpPOCHl YCTOMYMBOCTH JAHUCHEPCHBIX cHucTeM. CenuMEHTalliOHHas U arperaTuBHas
ycroiunBocTy cucteM. Jlnodunabable U 11M0(pOOHBIE CUCTEMBI: CaMOIIPOU3BOJIbLHOE 00pa3oBaHUE OJHHUX U
HeoOXxoauMocTh cTabunuzanuu apyrux. Kpurepuit nuopunsHoctu cucrem o Pedunnepy-1lykuny.

JInopuneHele aucnepcHble cuctembl. Knaccudukanus m obmias xapakTepUCTHKa MOBEPXHOCTHO-
aKTHBHBIX BeEIIECTB. TepMoAMHAMUKA W MeXaHuU3M Muiemioodpazoanus. Crpoenue wmwunemwn [IAB.
Comobmmm3zanus. OCHOBHBIE (DaKTOPBI, BIUSIONINE HA KPUTHUECKYIO KOHIIEHTPAILIUIO MUIEIIO00Pa30BaHUs
(KKM). Metons! onpenenenust KKM. Ilpumenenue [TAB.

JInopoOHble aucnepcHble cucTeMbl. DakTopbl ycToiuMBOCTH JHOPOOHBIX cuUCTeM. beicTpas u
MeuieHHas koaryssinus. Kunetuka xoarymsannu no CMmonyxoBckoMy. OmnpeneneHue CKOpOCTH U BPEMEHHU
MIOJIOBUHHOMW KOAryJIILIMK. 3aBUCUMOCTb YHCJIa YaCTHL] Pa3HOTO MOPsIIKa OT BPEMEHHU.

OcHoBHble nonoxkenus: Teopun Jlepsruna, Jlannay, ®epses, OepOeka ([JJIDO). PacknumHuBaromiee
JABJICHUE W €ro COCTAaBJISIIOIIME. DHEPIUs NIEKTPOCTATHUUYECKOTO OTTAJIKUBAHUS IPU B3aMMOACHCTBUU
cnabo3apsukeHHBIX mNoBepxHocTed. Cuibl M 3Heprus mnpursbkeHus. OOiee ypaBHEHHE [UIsl SHEPTUU
B3aMMOJECHCTBHUSL  TUCHEPCHBIX 4YacTull. lloTeHuumanbHblE KpHUBBIE B3aUMOACWCTBHS  YacTHUIl B
MOHOCTAaOUITM3MPOBAHHBIX JMCIEPCHBIX cucTemax. lloTeHIuanbHbIil Oapbep W €ro 3aBHUCHUMOCTh OT



TonuuHbel Auddy3Horo cnos. Koarymsmuss B mepBOM W BTOPOM MHHHMyMax. HeWTpanmuzanuoHHas u
KOHIIEHTpalnmoHHas koarynsmus. [Topor 6sictpoit koarymsmuuu. [Tpasuno lynene-I'apau. 3akon [epsruna.
Crabunm3anusi AUCIIEPCHBIX CHCTEM BBICOKOMONEKYIspHbIMU coenuHeHusiMu (BMC) u [TAB. Meronbt
OYHCTKHA TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE HAa HW3MEHEHHUM arperaTuBHON U
CEIMMEHTAllMOHHON YCTOMYMBOCTH JAUCIIEPCHBIX CUCTEM.

Paszoen 1. Cmpykmypoobpazosarue u cmpykmypHo-mexanuieckue c8otcmea OUCNEPCHbIX CUCEM

Tunsl cTpykTyp, 00pa3ylouMxcs B arperaTuBHO-YCTOMUMBBIX M arperaTMBHO-HEYCTOMYMBBIX
JUCIIEPCHBIX cucTteMax. JKUAKOKPUCTANIMYECKOE COCTOSIHUE AarperaTMBHO-YCTOMYMBBIX JIHUCIEPCHBIX
CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOHYMBBIX (JTMO(POOHBIX) IUCIIEPCHBIX
cuctemax. B3auMocBs3p MEXIy BUJIOM NOTEHUUAIbHOW KPUBOW B3aWMOJAEWUCTBUA 4YacTUIl (II0 TEOPUU
JUI®O) u TuUmoM BO3HUKAIOIIMX CTPYKTYp. KoarynslnoHHO-TUKCOTPONHBIE W  KOHJEHCAlMOHHO-
KPUCTAJIM3AIMOHHbIE CTPYKTYphL. Ilepexon onHuX CTpYKTyp B napyrue. Teopusi cTpyKTypooOpa3zoBaHUs
(pusuKo-xMMHUYECKas MEXaHHKA) KaK OCHOBA MOJIyYSHHsI HOBBIX MaTEPUAIIOB.

Peonornueckuii MeTon uccienoOBaHMS AMCHEPCHBIX CUCTEM. OCHOBHBIE MOHATHS U UJACAIbHbBIC
3aKOHBI PeOJIOrur. MoaenupoBaHue peoIOrHYECKUX CBOMCTB Tel. Moaenb Makcesemia, moaenb KenbBuHa-
®doiirra, Mmojieab buHrama.

Knaccugukanus aucrnepcHbIX CUCTEM M0 CTPYKTYPHO-MEXaHUUECKUM cBoiicTBaM. Hpl0TOHOBCKHE U
HEHBIOTOHOBCKHE >KMIKOCTH. llceBmoruiactuyeckue M IUIATaHTHBIE JKUIKOCTH U TBEpAOOOpa3HbIEe Teja.
Bs13kocTh ®KUAKUX arperaTUBHO YCTOWYMBBIX JHUCIEPCHBIX CUCTEM. Y paBHeHMs DiHiTelHa, [lltaynunrepa,
Mapka-Kyna-XayBunka.  Peosjormueckne  CBOICTBA  CTPYKTYPUPOBAHHBIX  JKUAKOOOpPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

8. 3axnouenue

[ToBepXHOCTHBIE SBJICHUS U JAUCIIEPCHBIE CUCTEMBI B XUMUUECKON TexHojoruu. Komtonnnas xumus
U OXpaHa OKPYXarollen Cpeapl.

OO611ee KOTUYECTBO Pa3iesioB — /.

4 O0beM y4eOHOM TUCHUTITHHBI

o B3auernpix | B akagem.
Bunel yueGHoI paboTh
€IMHUIIAX Jacax
OO0mas TpPyA0eMKOCTh THCHUIIMHBI 110 y4e0HOMY IIAHY 7 252
KonTakTHas padoTa — ay uTOpPHbIC 3aHATHSA: 4,4 160
Jlexumu (JIex) 1,8 64
[Ipaktuueckue 3anstus (113) 0,9 32
Jlabopatopusie 3ansartusi (JIab) 1,8 64
CamocronTenannasi padora (CP): 1,6 56
Bunbr caMmocTosTenbHON pabOThI 1,6 56
JK3aMeH 1 36
KonTakTHas pabota — mpoMeKyTouHasi aTTecTalus 1 0,4
[ToaroroBka K sK3aMeHy 35,6
Bupa xoHTpoOJIs: JIK3aMeH
Bunsl yueOHoI paboTh B sateTHbIX B acrp.
eIMHUIIaxX qacax
O0mas TpyA0eMKOCTh THCHUIIMNHBI 110 y4eOHOMY IIAHY 7 189
KonTakTHas padoTa — ay uTOpPHbIE 3aHATHSA: 4.4 120
Jlexumn (JIex) 1,8 48
[Mpaktnueckue 3anstus (I113) 0,9 24
Jlaboparopusbie 3ansTus (J1a0) 1,8 48
CamocrositesbHas padora (CP): 1,6 42




Bunsl camoctosiTenbHON paboTh 1,6 42
JK3aMeH 1 27
KonraktHas paboTa — mpoMeKyTouHasi aTTeCTaIUs 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buj xouTpoas: IK3aMeH

AHHOTanus padoyeii MporpaMmMbl TUCHUILIHHBI
«CoBpeMeHHasi XuMusl 1 xuMu4deckas 0ezonacHoctb» (5b1.0.20)

1. Heap AUCHUNJMHBI — TpHOOpeTEeHHE OOYYAOIIMMUCSA 3HAHWK, YMEHUH, BIQJCHHN W
(dbopMUPOBAHUN KOMIETCHIIUN B 00JIACTH XUMUYECKIMX OCHOB TOKCHUYECKUX IMPOIIECCOB, B3aMMOCBSI3ei
«CTPYKTypa — CBOMCTBO — TOKCHYHOCTb» JJisi OWOJIOTUYECKH AaKTHBHBIX BEIIECTB, OCHOBHBIX BHJIOB
TOKCHYECKMX TMPOIECCOB, CIHEIHUAIBHBIX TOKCHYECKHX TIPOIECCOB, MEXaHHW3MOB HW30MpaTeIbHOU
TOKCUYHOCTH, a TaKKe€ COBPEMEHHBIX HCCIEOBaHMII B 00JacTH 3KOTOKCHUKOJOTHMH W HAalpaBICHHSIX
JAaTbHEHIIIET0 pPa3BUTHSI 3TOM 00JIacTH.

2. B pe3ysbTare n3yueHus JMCUMIIMHBI 00y4AIOUIUIACS TOJIKEH:

Obaaoams cleayOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-1.1; VK-8.1; YK-8.2; YK-8.3; OIIK-1.3; YK-8.4

3namo:

— COBpPEMCHHBIC HAYYHBIC JTOCTHIKCHUS U TIEPCIICKTHBHBIC HAIIPABJICHUS pa0doOT B 001acTh
XUMHYECKON TOKCHKOJIOTUH;

— COBpeMEHHBbIC (PU3UKO-XUMHUYECKUE, XUMHUYECKHE, (OTOXMMHUYCCKHE, KHHETHUECKUE W
TEPMOJIMHAMHYECKHUE TIPEJICTABIICHUS O TOKCUYECKUX CBOMCTBAX OMOJIOTUYECKU aKTUBHBIX BEILIECTB;

— OCHOBHBIE THUIIBI U MPEANOCHUIKH Pa3BUTHUS TOKCHUUECKHX MPOIECCOB, & TAKKE OCHOBBI UX
NaTOXUMHUYECKON U MaToU3UOIOTHUECKOM CTaIuu;

— OCHOBHBIE ITYTH (POPMUPOBAHUST KCEHOOMOTUYECKOTO MPODUIIS Cpe/bl, HICTOYHUKH TOCTYIUICHUS B
cpeny KCeHOOMOTHUKOB U MEXaHU3MBI HX BO3MOYKHOTO HAKOTUICHUS M JICTPaIallvH.

Ymemn:

— TPOBOAMTH aHAIHM3 HAYYHOU JUTEpPATyphl B 00JaCTH COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
TOKCHUKOJIOTNYEeCKOM XMMHH;

— (GopMynupoBaTh TpeOOBaHUS K pabOTE C pa3TUYHBIMU IPYIIIAMHA TOKCHKAHTOB;

— (opMynHpoBaTh BO3MOKHBIE MEXAHU3MbI MOPAXKEHUS HOBBIMH CHHTETUYECKUMU OHOJIOTHYECKU
AKTHUBHBIMH BEIIECTBAMU;

— TPUMEHSTh TEOPETHYECKHE 3HAHUS 10 XWMHUYECKOW TOKCHUKOJOTHUH [UISl  pEeHIeHUs
MCCJIEI0OBATENbCKUX U MPUKIIAIHBIX 33/1a4, B TOM YHCIIE B MEKIUCIIUTUTMHAPHBIX 001aCTsIX.

Braoemy:

— MerojamMu paboThl C HAyYHOW, CIPABOYHON IUTEPATypoll M AIEKTPOHHOOMOIUOTEUHBIMU
pecypcaMu 1o TEOPETHUUYECKUM M MPHUKIATHBIM OCHOBAM TOKCHUKOJIOTHUYECKOW XMMHUU U TOKCHKOJIOTHYECKUX
HCCJIeIOBaHUIM;

— METOJOJIOTHUYECKUMHU TOAXO0JaMH, OCOOEHHOCTSIMU BBISBIICHHUSI B3aHMMOCBSI3€M CTPYKTYpHl U
TOKCHYecKnX cBOCcTB BAB, obecreunBaronix 000CHOBaHHOE MPHUHATHE PEIICHUN Mpu pa3paboTKe HOBBIX
BEIIECTB C MOTEHIIUATBHBIM OMOJIOTHYECKN aKTHBHBIM JICHCTBUEM;

— METOJaMH KPUTHYECKOTO aHaIM3a W OICHKH COBPEMEHHBIX HAYUYHBIX JOCTH)KCHHH B 00JIacTH
TOKCUKOJIOTMYECKOM XUMHUHU, TEHEpUPOBAHUS HOBBIX UACH TMpU PEIIEHUH HCCIAEAOBATEIIbCKUX U
MPaKTUYECKHX 3a/1a4y B JAHHOU 00J1acTH;

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBHIO K pa3pabOTKe HOBBIX METOAOB MCCICIOBAHMS U UX MPUMEHEHHUIO B
CaMOCTOSITENIbHON HayYHO-HCCIIEI0BATENbCKOW AESITETbHOCTH B OOJNACTH XUMHYECKOH TOKCHUKOJIOTHH C
Y4eTOM TIpaBUJI COOJTIOICHUS aBTOPCKHX TIPaB.

3. KpaTkoe coaep:kaHue U CHUILIMHBI

Pa3zoen 1. Ocnogrvie nonodicenuss moKCUKoI02UU: OuoCUcmemsbl — MUteHu 0elicmausi MmoKCUKAHMO8.

[IpenMer u 3amaun Tokcukonoruu. OOIMECTBEHHAs 3HAYMMOCTh TOKCHUKOJIOTHMH U TPOMBIIIIEHHBIX
npon3BoACTB. OCHOBHBIEC TIOJIOKEHUST TOKCUKOIoruu. TokcukanT. Kcenoonotuk. Kparkas xapakrepucrrka



OTJIENBHBIX TPYII TOKCHKAHTOB. TOKCHUKAHTHI OHOJIOTHYECKOTO MPOUCXOXKIeHUs. Heopranndeckue
COEIMHEHUS] €CTECTBEHHOI'O NMPOUCXOKAEHUA. OpraHu4ecKue COeIMHEHHS €CTECTBEHHOTO MPOUCX0XKICHMUS.
Cunrerndeckne TOKCUKaHTHL. [lectunmapl. Opranuyeckue pactBoputenu. JlekapcTa, muiieBbie 100aBKH,
KOCMeTHYeCKHe cpeicTBa. boeBrie orpasistomue Bemectsa (bOB).

Paszoen 2. Cesoiicmea moxcukanma, onpeoensiiowue e20 MOKCUYHOCMb, MOKCUKOKUHEMUKA U
MOKCUKOOUHAMUKA.

buocucrembl - MuieHHW JEHCTBUS TOKCUKAHTOB. (CBONCTBA TOKCHKAHTA, OMPEIEISIONINE €ro
TOKCHUYHOCTbh. TOKCHKOJIMHAMMKA. MexaHu3Mbl TOKCHYECKOTO ACHCTBUA. MexXaHu3Mbl HUTOTOKCUYHOCTH.
JleiicTBHE TOKCHUKAHTOB Ha OMOJOTMYECKHE MEXAaHU3Mbl PETYNALMUU KIETOYHON aKTHMBHOCTH. MeTabosu3m
KCeHOOMOTUKOB. DaKTOPBI, BIUSIOMINE HA TOKCHYHOCTb.

Pazoen 3. Hzboupamenvnas mokcuuHocmov u cneyuaibHule 6U0bl MOKCULECKO20 OeticCmBUsl.

CnennanbHble BUABI TOKCHUYECKOrO AeUCTBUS. MMMYHOTOKCHYHOCTH. JleiCTBHE TOKCHMKAHTOB Ha
UMMYHHYIO0 cuctemy. Ilonstne wumMMyHOoTOKCMUHOCTH. MMmMmyHOcymnpeccus. ['urnep4yBCTBUTEIHOCTH
(amneprus). XapakTepUCTUKA COCTOSIHUSI THUIEPUYBCTBUTEIBHOCTH XUMHUYECKUHA MyTareHe3. Y CIIOBUSA
NEHCTBUS MYTareHOB Ha KIETKH. V3ydeHue MyTareHHOW aKTUBHOCTH KCEHOOMOTHUKOB. XUMHUYECKHM
KaHieporeHe3d. Kparkas xapakTepucTuka KaHieporeHoB. Krnaccudukanuu xanneporenoB. Craauu
XUMHYECKOTO KaHIleporeHeza. ToKcHYeckoe BIMSHHME Ha PEnpoayKTHBHYIO ¢yHKIUIO. Teparorenes.
N3buparenbHas TOKCHIHOCTH. Pazapakaromiee aeiictBue. KpaTkas xapakTepuCTHKa XUMUYCCKUX U (PU3UKO-
XUMHYECKHX CBOMCTB TOKCHMKaHTOB. [larorenes Tokcuueckoro »sddekra. OCHOBHBIE MPOSIBICHUS
pazmpaxatomero  aeuctBus.  JlepMaroTOKCHYHOCTh.  [lyJbMOHOTOKCHMYHOCTh.  ['€MaTOTOKCHMYHOCTS.
Heiiporokcuunocts. ['enarorokcuunocts. Hedpporokcnunocts

Pazoen 4. Ocnoswi s5xomokcukonocuu.

OcHoBbl  3K0TOKCHKOJOTMH. KcenoOmotuyeckuii  mpoduib  cpeapl. IKOTOKCHKOKHHETHKA.
dopmupoBaHue KCeHOOMOTHYECKOro mnpoduiiss. VICTOYHWUKHM TMOCTYIUICHHSI TIOJUTFOTAHTOB B Cpey.
[TepcuctupoBanue. Tpanchopmanus. XapakTepucTHKa HEKOTOPBIX SKOTOKCUKAHTOB.

4. O0beM y4eOHOMH JUCIUIJIMHBI

O0BbeM THCHUILIMHBI
Buj yue6Hoii padoThl Axax | Actp.
3E
q. q.
OO0uasi Tpy10€eMKOCTb IMCUMILTUHBI 2 72 54
KonTakTHas padoTa — ayIMTOpPHbIC 3AHATHSA 1,33 48 36
Jlexunu 0,89 32 24
[IpakTHueckue 3aHATUS 0,44 16 12
B TOM 4HCJI€ B popMe MPAKTUYECKOMN MOATOTOBKH 0,44 16 12
CamocrosiTesibHas padora 0,67 24 18
KonTakTHas camocrositenbHas paboTa 0,2 0,15
0,67
CamocTosTenbHOE U3yUEHUE Pa3IeIOB JUCHUTIIIUHBI 23,8 17,75
Bua MTOroBOro KOHTPOJIS: 3adyeM C OIEHKOH

AHHOTanus padoyeii NPorpaMMbl IMCHUILIAHBI
«be3onacHocTth xusHenesaTeabHocTH» (B1.0.22)

1 Heab aucuMmInHbl — GOpMHUPOBaHUE MPOGECCHOHATHHON KYIBTYPhl 0€30MaCHOCTH, MO KOTOPOI
MOHUMAETCs. TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTU HCHOJIB30BAaTh B MPO(PECCHOHATBHON JAEATENIbHOCTH
NPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWM, YMEHHUI M HaBBIKOB IJsi oOecnedeHus 0e30macHOCTH B cdepe
npodeCCUOHATIBHON JIeATEIbHOCTH, XapaKTepa MBIIJICHUS W LIEHHOCTHBIX OpPUEHTAlUil, MpHU KOTOPBIX
BOIPOCHI OE30MMACHOCTH pacCCMAaTPUBAIOTCS B KAUECTBE MPUOPUTETA.

2 B pe3yabTarte H3y4yeHHs TUCHMUIIUHBI 00YYAIOLIUICS T0JI/KEH:

Obaaoams cliefyOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

YK-4.1, YK-8.1, 8.2, 8.3, 8.4.
3namo:
- OCHOBHbBIE TEXHOC(EpPHBIE ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTHKH;
- XapakTep BO3JEHCTBHS BPEAHBIX U OMACHBIX (PAKTOPOB Ha YEJIOBEKAa U MPUPOIHYIO CPEly, METO/IbI 3alIUThI



OT HUX MPUMEHHUTENIBHO K cepe cBoei MpodhecCHoHaIbHON AEITEIbHOCTH.

Ymems:
- UICHTU(UIIMPOBATH OCHOBHBIE OITACHOCTH CpeJIbl OOMTAHHUS YETIOBEKa;
- OLIEHUBAaTh PUCK HX peaJu3allM, BbIOMpPAThb METOJbl 3aAIUUTHl OT ONACHOCTEW NMPUMEHUTEIBHO K cdepe
CcBOEH  Mpo(ecCHOHAIBHOW  JEATENILBHOCTH W CIOCOObI  oOecreueHHst  KOM(OPTHBIX  yCIOBHMA
AKHU3HEIEATEIIbHOCTH.

Braoemy:
- 3aKOHOJATENbHBIMU U MPAaBOBBIMM aKTaMH B 00J1aCTH O€30IIaCHOCTH U OXPaHbl OKPYKaIOLIEH Cpesl,
TpeOOBaHUAMH K 0€30M1aCHOCTH TEXHUYECKUX PErJaMEeHTOB B cdepe NpodecCHOHaNbHOM NesTeIbHOCTH;
- croco0aMu ¥ TEXHOJIOTHSIMU 3aIIMTHI B UPE3BBIYANHBIX CHUTYaLIUsX;
-[IOHSTUHHO-TEPMUHOJIOTMYECKUM aMIapaToM B 00J1acTH O€3011aCHOCTH;
- HaBBIKAMH PALMOHAIM3AIMU NMPO(ECCHOHANIBHON NEATEIFHOCTH C LENbI0 00ecredeHus: 0e30MacHOCTH U
3alIUThl OKPY>KaIOLIEH Cpe/ibl

3 Kpartkoe coaep:kanue JUCHUILINHBI

Pa3zoen 1. Beeoenue 6 6ezonacnocme.

OcHoOBHbIE IOHATHUS U ONpeeNieHus. be3onacHOCTh U YCTOWYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexrnocghepa

Ctpykrypa TexHochepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOsSIHUE TeXHOC(EPHI U TeXHOC(epHOIT 6€30MacHOCTH.

Pazoen 3. Hoenmuguxayusi u 6o30elicmeue HA 4elo8eKa 8PEOHLIX U ONACHBIX (aKmopos cpeodvl
obumanusl

Knaccudukanus HeratuBHbIX (PAKTOPOB cCpelbl OOUTaHUS dYelOoBeKa. XUMHUYECKHE HEraTHBHBIC
dakTopel (BpeaHble BemiecTBa). MexaHWYeCKHMEe M aKyCTHMUeCKHE KojeOaHus, BUOpanMs H IIyM.
DNEeKTpOMarHuTHhIE W3Ay4YeHHs M mojs. MoHusupyoomue u3iydeHue. IJeKTpuueckuid Tok. OmnacHble
MexaHnndeckue Qakrtopel. [Ipomecchl TOpPeHHS W IMOXKAPOB3PBIBO- OMACHBIE CBOMCTBA BEIIECTB U
MaTepuaioB. CTaTHYECKOE INEKTPUUYECTBO.

Paszoen 4. 3awuma uenosexa u cpedvl obumanusi om 8PEOHbIX U ONACHLIX PAKMOPO8 NPUPOOHOZO,
AHMPONO2EHHO20 U MEXHOLEHHO20 NPOUCXOHCOEHUS

OCHOBHBIE TIPHUHIIUIIBI 3aAIUTHI. 3aIIATa OT XUMHUYECKHX W OMOJOTHYECKHX HETaTUBHBIX (DAKTOPOB.
3ammra OT SHEPreTHUECKUX BO3JeHCTBHM U (usmdeckux mnosei. ObecrneueHne O€30MaCHOCTU CHCTEM,
paboTarommMx MOJ  JaBJi€HHEM. be30macHOCTh  JKCITyaTallud  TPyOONpOBOJOB B XMMHUYECKOM
MPOMBINIJICHHOCTH. be3omacHas JKCIUTyaTalusi KOMIIPECCOPOB. AHAIN3 M OICHWBAHWE TEXHOTCHHBIX M
MPUPOJIHBIX PUCKOB.

Pazoen 5. Obecneuenue komghopmuuvlx ycnoguti 0ns sHcuznu u OoessmenvHocmu uenosexa. Ilonstue
KOM(MOPTHBIX WIM ONTHUMAJbHBIX YyCIOBHH. MuKpokinMaT nomMenieHuii. OcBelIeHre U CBETOBas cpeia B
MTOMEIIICHUY.

Pa3zoen 6. [lcuxogusuonocuueckue u speonomuueckue 0CHO8bl 6€30NACHOCMIUL.

[Mcuxugeckne MPOIECChl, CBOMCTBA M COCTOSHUS, BJIMSIONMIME Ha 0€30MacHOCTh. BUABI M ycioBUS
TPYJAOBOH AESITETFHOCTU. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.

Paszoen 1. Upessviuatinvle cumyayuu u Memoobsl 3auumaul 8 YCLO8USIX UX PeaTU3ayu.

O6mue ceenenus o UC. [Toxap 1 B3pbIB. ABapuH Ha XUMUYECKH OMACHBIX O0BEKTaX.

Paguanuonnsie aBapuu. [IpuOopbl paguanoHHON, XMMHUYECKOM pa3BelKH U JO3MMETPHUYECKOIO
KOHTpOJIsl. Upe3BbIuaiiHble CUTYAIlMd BOGHHOTO BPEMEHH. 3alllMTa HACEICHUS B YPE3BBIYANHBIX CUTYAIUIX.
Y CTOWYUBOCTh (PYHKITMOHUPOBAHUS 00BEKTOB SIKOHOMHUKH B UPE3BBIYAMHBIX CUTYAIUSX.

Pa3zoen 8. Ynpasnenue 6ezonacnocmsio sicuznedesmenbHOCHU.

3akoHONMATENFHBIE M HOPMATHBHBIE  IPABOBBIE  OCHOBBI  YIpaBIIEHUS  0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI yIpaBieHHs 0e30macHOCThi0. CTpaxoBaHHWE pPHUCKOB.
['ocymapcTBeHHOE yrpaBieHHEe 0€301acHOCTEHIO.

OO11ee KOIMYECTBO pa3ienoB — 8.

4 O0beM yueOHOH TUCHUIIMHBI



o B 3auernrrx | B akanmem.
Buapl yueGHO# paboThI
eIMHULIAX qacax
O0mas TpyA0eMKOCTh JUCHUILIUHBI 10 y4eOHOMY ILIAHY 4 144
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHATHSA: 1,8 64
Jlexumm (JIek) 0,9 32
JlaGopaTtopusie 3ansatusi (J1ab) 0,9 32
CamocrosiTesbHas padora (CP): 1,2 44
Bunasl camoctosiTensHON paboThI 1,2 44
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMexXyTOUHas aTTecTalus 1 0,4
[ToaroToBKa K SK3aMeHY 35,6
Bua konTpoJs: IK3aMeH
Bust yaeGHO paGoTs: B 3auerHbIX B actp.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCHUIINHBI 110 y4e0HOMY IIAHY 4 108
KonTakTHasi padoTa — ay1uTOpPHbIE 3aHATHSA: 1,8 48
Jlexiuu (JIek) 0,9 24
Jlaboparopusie 3anstus (J1a0) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Bunst camoctosiTensHON paboThI 1,2 33
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTOUHas aTTeCTaIus 1 0,3
[TonroroBka K sK3aMeHy 26,7
Bupa xoHTpoJIsi: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«Pusnyeckas KyJabTypa u cnopm (b1.0.22)

1 Heap aucuunauHbl — (GopMHpPOBaAHHME MUPOBO33PEHUS U KYJIbTYPhl JUYHOCTH, TPAKIAHCKOM
MO3UIMY, HPABCTBEHHBIX KAa4YE€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIILHOCTH B MPHUHATUU PEIICHUU,
CIIOCOOHOCTH UCHONB30BaTh pPa3sHOOOpaszHbie (OPMbI (PU3UYECKON KYIbTYphI, CIOpTa W Typu3Ma s
COXpaHEHHUS W YKPEIJICHUS CBOEro 370POBbsi U 3/I0POBbSI CBOUX OJM3KWX B TOBCEIHEBHOW >KH3HU M
npohecCuOHANBHOM e TENbHOCTH.

2 B pe3ysabTare n3yyeHus TUCIUIIUHBI 00yYAIOIIUIiCS TOJIZKEH:

Obnadams CIETYyIONIMMU KOMIIETEHIIUSIMU U HHIUKATOPaMH MX JOCTHKECHHUS:

VK-7.1,7.2,7.3

Buame:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3HUECKOM KyIbTYPHI U 3J0POBOT0 00pa3a Ku3HH,

- BJIHMSHUE 03JJOPOBUTEIBHBIX CUCTEM (PU3UYECKOTO BOCITUTAHUS HA YKPEIIJIEHHUE 3/I0POBBS,

npodunakTuky npodeccuoHaNbHBIX 3a00JI€BaHUN U BPEIHBIX TPUBBIYCK;

- CIIOCOOBI KOHTPOJIS M OIICHKU (PU3UYECKOTO Pa3BUTHS U (PU3UYECKON IMOTOTOBICHHOCTH;

- mpaBWwiIa U CHOCOObl TUIAHWUPOBAHUS HMHIWBUIYaTbHBIX 3aHATHH pa3MYHON  IIeJIeBOM

HAaMpaBJIEHHOCTH;

- HCTOPUIO (PU3UUECKON KYJIbTYphI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITHSIX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHSI, BAXKHEHIITHE TOCTHKEHHUS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaauuu PXTY um. /I.U. MenneneeBa, IOMHUTH O MOJABUIaX CIOPTCMEHOB B T'OJIbI

Benukoii oreuectBeHHOM BOMHBI 1941-1945 1T



Ymems:

- MOAJEPKHBATh JOJDKHBIM YpOBEHb (DU3MYECKONW TMOJArOTOBJIEHHOCTH JUIsl OOecreYeHHs

MIOJTHOLIEHHOH COIMATIbHON 1 MPO(ECCUOHATLHON e TeIbHOCTH;

- UCIOJb30BaTh OCHOBBI (PU3UUECKON KYJIbTYpHI Ui OCO3HAHHOTO BHIOOpA 30pOBHECOEpEraromnx

TEXHOJIOTUH C YYEeTOM BHEIIHMX W BHYTPEHHHUX YCIOBUH peanu3anuud MpodhecCHOHATbHON

NEeSATEIbHOCTH;

- CAMOCTOSITEJIEHO 3aHUMAThCS (PU3NUYECKOI KYIbTYpOH U CIIOPTOM;

- OCYILECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U COOJ0aTh IPaBHiia TUTUEHBI U

TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- CpeICTBAMHU U METO/IaMU YKPEIIEHUS 37J0POBbs, (PU3MUECKOr0 CaMOCOBEPIICHCTBOBAHMUS,

- TOJKHBIM YPOBHEM (pU3HUECKON MOATOTOBICHHOCTH, /7151 00ECIIeUeHHUs TIOJTHOIICHHOM COIMAaIbHOM

1 1poheCCUOHATBHON eI TeIbHOCTH.

3 Kpatkoe coaep:kanue A1 CHUITUHBI

Paszoen 1. Ilpenmer @uznueckas Kyabrypa u cnopt. Uctopus ®KuC
1.1. TIPEAMET ®U3NYECKASA KVYJIbTYPA U CIIOPT. 3agaun ¥ MECTO NUCUMIUIMHBI B MOATOTOBKE
OakanaBpa. Opranu3zanus yueOHOro mpolecca B paMkax JeHCTBYIOMIEH peUTUHIOBON cUcTeMbl. TpeboBaHus
K 3a4€Ty.
1.2. UCTOPUA CIIOPTA. IlpoucxoxneHue (GpU3MUECKHX YIpaKHEHUH U urp. JpeBHUE ONMMIIHAIBI.
Omumnuiickoe apmwkeHne. COPTHBHBIE OOIIECTBA: UCTOPHS (PHU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranuzanuii. CnopTcMeHbI B TOJibl BeUKol 0T€4eCTBEHHOM BONHBI.

Paszoen 2. OcHOBBI 3710pOBOTO 00pa3a KU3HU
2.1. BPAUEBHBII KOHTPOJIb 1 CAMOKOHTPOJIb HA 3AHATUAX ®U3NYECKOHN KYJIBTYPOH
N CIIOPTOM.
BpaueOHbIii KOHTpOJIb U BpaueOHOE OCBUJETENbCTBOBaHUE. llemaroruueckuii KOHTposb. CaMOKOHTPOII:
€ro OCHOBHBIE METObI, MOKa3aTeNld, KpUTEepUH U OUeHKH. [IpodmiakThka CHOPTHBHOTO TpaBMAaTHU3MA.
OcHOBHBIE BHJIBI TpaBM Yy pa3HbIX cnenuanu3auuid. Oka3aHue NEepBOMl NMOMOIUM JJISl CTYAEHTOB BY30B
XUMHUKO-TEXHOJOTUYECKOTO MPOPUIIS.
2.2. TUT'MEHMYECKOE OBECIEYEHUE 3AHSTUH O3JOPOBUTEJIBHON @®U3NYECKOU
KVJIbTYPOU. 'uruena (pu3uueckoro BOCIHTAHUSA ¥ CHOPTA. PeKMM NMUTAHUS HPH 3aHATUAX QU3NIECKO
KyJnbTypoit ¥ criopToM. ConmanbsHas rurnesa. ConuaabHO-ONacHble 00I€3HU U Mepbl TPOPUIAKTHKH.

Pasoen 3. buonornyeckrie OCHOBBI (PH3NUECKON KyJIbTYPHI M CIIOPTA
3.1. BUOJIOTMYECKUE OCHOBBI ®U3UYECKOM KYJIBTYPBI U CIIOPTA. Opranu3sm ueioBeka Kak
elMHas caMopa3BUBarollascs Ouosornyeckas cucremMa. Pu3uyeckoe pa3BUTHE 4deloBeka. J[BurarenbHas
AKTUBHOCTb U €€ BIUSHUE Ha YCTOWYMBOCTb, U AJANTALMOHHBIE BO3MOKHOCTH YE€JIOBEKA K YMCTBEHHBIM U
(Gu3MUecKUM Harpy3KkaM Mpu pa3IMyHbIX BO3JICHCTBUAX BHELIHEH Cpebl.
3.2. OBPA3 JXXI3HU U ET'O OTPAXXEHUE B [TPOPECCUOHAJIBHOM JESATEJIBHOCTU. 310poBse
YeJI0BeKa KaK 1IEHHOCTh. 3I0POBbI 00pa3 >KU3HU U €ro cocTapistomue. Poib 1 BO3MOXXHOCTH (pr3nyeckoi
KYJIBTYpbI B oOecriedeHnH 310poBbs. ColMaabHbIA XapakTep MOCIEACTBUN AJIS 3J0POBbs OT yNOTpeOIeHus
HapKOTHYECKUX CPEICTB M JPYIHX IcuxoakTuBHBIX BeulecTB (ITAB), nommHra m muimeBblX J00aBOK B
cropre, ankorojis M TabakokypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IMOBBIIICHHE (HU3HMUECKON
paboTOCIIOCOOHOCTH U €0 OTPHUIATEIbHBIE OCTIEICTBHSL.

Pasoen 4. IIpodeccuonanpHo-npuKiIaaHas Gpu3nyecKkas KyJbTypa U CiopT
41. ObIIAA OU3SUYECKAA U  CIIOPTUBHAA TIOAI'OTOBKA  CTYJIEHTOB B
OBPA3OBATEJIbHOM IIPOIUECCE. Meroauueckue npuHIUNBI pusndeckoro BocnuTaHus. OCHOBBI U
9Tanbl o0y4deHus JBUKEHUsAM. PazButue ¢usmueckux kadecTB. DopMupoBaHHE NMCUXMUYECKUX KauyecTB B
npouecce ¢uznueckoro BocnuTaHus. CnoptuBHas noaroroBka. CTpykTypa  MOATOTOBIEHHOCTH
CIOpTCMEHA. MaccoBBI CIIOPT M CHOPT BBICHIMX JOCTHXKEHWH, MX Leau U 3agadd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEJICTBO U METOJI OOLIel U creruaibHON pU3ndecKoi MOArOTOBKU CTYIEHTOB.
4.2. OUSNYECKAS KVJIBTYPA W CIOPT B IIPO®ECCHOHAJILHON OEATEJIBHOCTH
BAKAJIABPA. Jludnas ¥ COUMaTbHO-DPKOHOMHYECKAasT HEOOXOAMMOCTh TNCHUXO(U3UIECKON TMOATOTOBKH
yergoBeka K Tpyny. Mecto IIII®DII B cucreme moarotoBku Oynayumiero cneuuanucra. IIpousBoacTBeHHas
dbusndeckas KyabTypa u cropT. [IponsBoacTBeHHas rumMHacTuka. OcoOeHHOCTH BbIOOpa (HOpM, METOZIOB U
CpeAcTB (pU3MUECKOM KyIbTYphl U CHOPTa B pabodee U cBOOOAHOE BpeMs crenuaaucToB. IIpodumaktika



npodeccHOHATIbHBIX 3a00JIeBaHUIl cpeAcTBaMu (pU3MUECKOW KyJbTYpbl W cropTa. JlomoiHuTenbHbIe
CpencTBa TOBBIMIEHUS OO0mIeH M TpodeccHoHambHONH pPaboTOCIOCOOHOCTH. BnusHME WHIWBHIYyaIBHBIX
0COOEHHOCTEH U CaMOCTOSTENBHBIX 3aHATUH (PU3MUECKON KyIbTYpOH M CIOPTOM Ha OPTaHU3M.

4 O0beM y4eOHOH JUCITHIIMHBI

B Cemectp
Bupl yue6HOM paboThI cero 1 cemectp 4 cemecTp
3E | Akan.u. | 3E | Akan. u. | 3E | Akan. u.
OO61as TpyA0eMKOCTh IUCHUIUIMHEI 10 y4eOHOMY TUlany | 2 72 1 36 1 36
KonTakTHas pa6oTa — ayANTOPHbIE 3aHATHS: 2 72 1 36 1 36
Jlexumnm (JIek) 0,2 8 0,1 4 0,1 4
[Mpaktudeckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Bua uToroBoro KOHTpOJIs: 3auer 3auer
Beero Cemectp
. 1 cemectp | 4 cemectp
Bunbl yueOHOM paboThI
3E | Actp.u. | 3E | Actp.u. | 3E AflTp'
OO0m1ast TpPyI0EMKOCTh TUCIUILIMHBI 110 YYeOHOMY IJIaHy | 2 o4 1 27 1 27
KonrakTHasi padoTa — ayIMTOPHbIE 3aHATHS 2 54 1 27 1 27
Jlexruu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktrueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
Buja uTOroBOro KOHTpOJIS: 3ager 3ager

AHHOTAIUsA padoyeil MPporpaMmMbl TUCHUILTHHBI
«Pycckuii a3b1k U KyJabTypa peun» (b1.0.23)

1. Heap aucuunaunbl «Pyccknii A3bIK U KYJIbTYpa pedn» — MOBBIIICHUE 00IIeH 1 MPo(dheCcCHOHATBHOM
KYJBTYpbl PEUEBOr0 OOLIEHMs CIEHUAINCTA, CIOCOOHOrO pealn30BbIBATH CBOM KOMMYHUKATHUBHBIE
NOTPEOHOCTH B COBPEMEHHOM OOILECTBE Ha OCHOBE MPUHUMUIOB 3()(PEKTUBHOCTH M KOMMYHHMKATUBHOM
1eJ1IecO00pPa3HOCTH, JIMYHOTO [JOCTOMHCTBA W YB@KEHUS K JPYTUM JIIOJSM, BBICOKOW oOIIeH u
pohecCuOHANBHOM KYIbTYPBHI.

2. B pe3yabTaTe H3y4eHUs! AMCHUILIMHBI 00y4alOIMiics J0JIKeH:

obnadame CIEAYIONMMA KOMIICTEHIIMSIMH U UHIUKaTOpamMu UX noctikenus: VK- 4 (VK-4.1; VK-4.4);
OIIK-6 (OIIK-6.3,; OIIK-6.4).

3namu:
. (GYHKIMY sI3bIKa KaK Cpe/CcTBa (POPMHUPOBAHUS MBICIIH;
. cneun(uKy yCTHOM U MMCbMEHHON peuu;
. CTHJIEBBIE YEPTHI U SI3bIKOBbIE OCOOEHHOCTH KaHPOB HAyYHOTO U O(PHUINAIbHO-/IETI0BOIO CTHIIEH
peuu;
. OCHOBHBIE HOPMBI JIMTEPATYPHOTO SI3bIKA;
. CTPYKTYpPHBIE €IMHUIBI PUTOPHUUECKOTO TEKCTA U MpaBHJIa MOATOTOBKH MyOIMYHON peun
Ymemn:
. pa3ianyaTh TUIBI TEKCTA U CTHIIN PEYH;
. BBIJIETISITh CTPYKTYPHBIE €IMHULIBI HAYYHOTO TEKCTA;
. COCTaBJIATH JINYHbIE JOKYMEHTHI B COOTBETCTBHH C HOPMAaTHUBHBIMH TPEOOBAHUSAMU;
. OTJINYaTh KOJUPUIIMPOBAHHYIO peUb OT HEKOIM(DULIMPOBAHHOM, HAXOIUTh pEUYEBbIE OIIUOKU U
YCTpaHATh UX B TEKCTE;
. MOJTOTOBUTH YCTHOE MyOJIMYHOE BBICTYIIJICHHE;
Bnademy:
. HABBIKOM TpaHCc(OpMalK MUCbMEHHOTO TEKCTa B YCTHYIO (OPMY peuu;
. KyJIBTYpOH HaAYy4YHOU U J1eJI0BOW pedyH B MMCbMEHHOM U yCTHOU (opMme;
. HaBBIKAMH I'PaMOTHOT0 IMMChbMa HA FTOCYJAPCTBEHHOM PYCCKOM SI3BIKE;

U HaBbIKaMU apryMCcHTAllUU B Hy@]’[H‘lHOﬁ pcuu U mnpueMaMi NPpUBJICUYCHUS BHUMAaHUA ayIUTOPUH.



3. KpaTkoe coep:kaHue THCHUTIMHbI
Pazoen 1. Beeoenue ¢ npeomem (Jlunzéucmuka mexkcma)
1.1. Pycckuii f3bIK U KyJbTypa pe4d KakK NpeaMeT, KaK COCTABJISIONIAas )KU3HEHHOT0 1
npogeccuoHaIBLHOI0 ycmexa. 3ajauu U MECTO Kypca B OJArOTOBKE OakanaBpa, CIEHUAINCTa U
maructpanta. [Ipobrema npectrxa u MPaKTHUECKOW BOCTPEOOBAHHOCTH PEUYEBOM KYJIbTYpPHI B HAIlle
BpeMsa. OCHOBHbIE MOHATHUS Kypca. BinsHue s3blka Ha (GopMUpOBaHHE JIMYHOCTH YeJIOBEKA, HMOHATUE
A3bIK06aA NUYHOCmb. VIcTopudeckue cBeeHUs O pycCKoM sA3bike. CoBpeMeHHas peyeBasi CUTyalus
KoHIla XX — Havanma XXI BB.: pa3zpymenue oporpaduueckux U CTHIIMCTUYECKUX HOPM, CTPEMHUTEIIbHBIN
pocT ommO0oK, M3MEHEHHE OPPOINUIECKUX HOPM.
1.2. KoMnoHeHTBI CUTyauMH OOIIEHHUs M YCHeUIHOCTh KOMMYHMKaUMuU. [loHaTHs obuenue n peuesasn
cumyayusn. llenu obmenns (KOMMYHUKAaTHUBHBIC 11eH). PeyeBble OMMOKY 1 KOMMYHUKATUBHBIC HEY/Ia4H,
BO3MOXKHbIE MX nphuuHbl. KoMMyHHMKaTHBHas KomrereHuus Hocutens P — ymeHme crpouts u
BOCIIPHHUMATh YCTHBIC U NMHUCHMEHHBIE TEKCTHI PAa3HBIX JKAHPOB B PA3IMYHBIX CHTYaLUsAX OOIICHUS, TEM
caMbIM JOCTUIaThb CBOUX LeJed, HE Hapyllas NPUHUUIOB KyJIbTYpbl, MOpPald, KOMMYHHKAaTHBHOU
KOM(OPTHOCTH.
1.3. MHoroo0pa3ue si3bIKOBBIX cpeacTB. OTOOP SI3BIKOBBIX CPeACTB, 00eCneYnBaIOIINX
3¢ (PeKTUBHYI0 KOMMYHUKALMIO B OIIPeJeJIeHHON CUTyaluH. TUIIbI pe4eBBIX CUTyallUN U
(yHKIIMOHAJIbHBIE PA3HOBUIHOCTH COBPEMEHHOT'O PYyCCKOTO si3blka. DOpMBI peur (TMCbMEHHAs! U YCTHasl)
U ux crneuuduka. Monosor u guainor (mojawior). @yHKIHOHAIbHbBIE CTWIIN (HayYyHBIH, OUIIHATIBLHO-
JIeTI0BOM, TyOIUIIUCTUYECKHI ).
Paszoen 2. Kynomypa nayunoii peuu u 0enoeoii peuu
2.1. JIMHrBHCTHKA HAY4YHOro TekcTta. OCOOCHHOCTHM HAydyHOTO CTHJIA pevd. TepMHUHBI, OCOOCHHOCTH
Hay4YHOH TepMUHOJOrMU. Pa3HOBUAHOCTM HAay4yHOro CTHUJS (COOCTBEHHO Hay4HBIH, y4eOHO-Hay4HBIMH,
Hay4yHO-UH(OPMALIMOHHBIN, Hay4yHO-yOnumucruueckuit). Croenuduka HUCHOIB30BaHUS  IJIEMEHTOB
Pa3JINYHBIX A3BIKOBBIX YPOBHEH (JIEKCMUECKOT0, MOP(OIOrHYECKOr0, CHHTAKCUUECKOr0) B HAYYHOU peyH.
1.2. Odopmiaenue HayyHoii padoTbl. OpraHuzanuss HaAy9HOTO TEKCTa.. BUABI KOMIIpECCHH HAay4HOTO
TEKCTa: KOHCHEKT, IUIaH, Te3uchl, BUIbl pedeparoB. KaHpbl ycTHOM HayuHoW peun. Kparkas
XapaKTepUCTHKA pedepaTHBHOTO COOOIIEHUS, JICKIIMN U TOKJIaIa.
1.3. OcobennoctTu opuUAIBLHO-1€/10BOr0 cTujs. [lncbMmennbie popMmbl Aen0Boi peyu. OdunnaibHO-
JIEJIOBOM CTUJIb PEYM, €ro JIEKCUKO-TpaMMaTUYeCKUe OCOOEHHOCTH, peueBble KIIMILE; €r0 pa3sHOBHIHOCTU
(moxctwiin) U cdepsl GYHKUMOHUPOBAHUS (aJAMUHUCTPATHBHASA, MPaBOBas, JUIUIOMATHYECKas), KaHPOBOE
pasHooOpazue. HoBeie sBiaeHuss B oduIManbHO-AETO0BOM cTuiie. JKaHphl NHCHMEHHOM JI€TOBOM
KOMMYHHMKaIMU. JIOKyMEHTBI JINYHOTO T0JIb30BaHMs (3asBJIEHUE, PACIMCKa, JTOBEPEHHOCTb, XOIAaTalCTBO,
aBroomorpadus, pesrome). CiryxebHast KOPpeCIOHAEHIUS (AeI0BOE MIUCHMO U €T0 BUJIbI, HHCTPYKIIHS).
1.4. YcrHble ¢opmbl aenoBoii peun. OcoOEHHOCTH YCTHOM MAEIOBOM peud (COYeTaHHE 3JIEMEHTOB
npo¢eCcCHOHATIBHOTO, JIEJIOBOTO U Pa3srOBOPHOrO sA3bIKOB). HalnoHambHbIe 0COOEHHOCTH PYCCKOTO PEe4eBOTO
JTUKETA U JIEJIOBOM PEYEBOM ITHUKET.
Pazoen 3. Hopmamuenulii acnekm Kyibmypol peuu
3.1. OmnpeaeneHue HOPMATHBHOCTH M BapuaHTHOcTH. Opdodnuyeckue HOPMBI PYyCCKOro
JUTEPATYPHOro si3bIKa. SI3bIKOBas HOpMa, €€ posib B CTAHOBJIEHUUM U (PYHKIMOHUPOBAHUU PYCCKOIO
JAUTEepaTypHOro sizbika. OmnpeneneHue NoHATUN Koaudukaus u Gakrop coruanbHoro npectika. [lonstue
BapUAHTHOCTH $I3bIKOBOM HOpMBI. [IpaBUIBHOCTE M MacTepcTBO peyd. Pa3sHOBUJIHOCTH SI3BIKOBBIX HOPM.
[IpousHocutenbubie HOpMBI P (opdhoamus).
3.2. Jlekcuueckue HopMbl PJISI, mpuumHBI WX HapyumieHHsi. 3HaueHHWE CJIOBAa M JIEKCHYECKas
coyeTaeMocTh. TOYHOCTh peuu: MPaBHIBLHOCTH BBIOOpA CIIOBA U3 PsAAa €IUHUI], OJU3KUX €My 110 3HAUYCHHIO
Wiy 1o ¢popMe (CHHOHUMBI, TapOHUMBI, OMO(OHBI). DYHKIIMOHAIBHO-CMBICIOBAs MPUHAAJIEKHOCTh CIIOBA.
YMECTHOCTh HUCIIOJIB30BAHUS CJIOBA B TOM WJIM MHOM KOMMYHHMKaTHMBHOW CHUTyallMH. MIHOSI3BIUHBIE CIIOBa B
COBPEMEHHOU pycCKoil peun. PactpocTpaHeHHBIE JTEKCHUUECKHE ONMIMOKHU: TIICOHA3M M TaBTOJOTHs. Pycckas
(bpazeosiorust 1 BHIPA3UTEIBHOCTD PEYH.
3.3. TI'pammatrnuyeckne Hopmbl PJISI, caywam wux HapymeHuss. OCOOCHHOCTH PYCCKOTO
cioBooOpazoBanusi. Ctporoe coO0JeHHe MOPQOJIOTHUECKUX HOPM COBPEMEHHOTO PYCCKOTO S3BIKA.
Tpynnble ciydan ynoTpeOieHHs UMEH CYIIEeCTBUTENbHbIX. VI3MEeHEeHUs, IPOUCXOAsIIue B yIOTpeOIeHHH
YUCIUTENbHBIX. CHHTAKCUYECKHE HOPMBI: TPYIHBIE CIydyadl HMEHHOIO M TIJIarojbHOIO YIPABJICHUS.
CornacoBaHue MOAJIEKAIIETO U CKa3yeMoro B popMax yucia. YnorpeOieHue JeenpruyacTHbIX 000pOTOB.



3.4. Opdorpapuueckne U nyHkTyanmoHHble Hopmbl PJISI. Opdorpaduyeckne u MyHKTyallHOHHBIC
HOPMBI, aKTyaJIbHbIE Ul J€JI0OBOIO MUChMA: NPABONUCAHUE MPUCTABOK, CYPPHUKCOB U OKOHYAHUH pa3HBIX
yacTeil peuu, MpeyioroB, 4acTHIl, YHOTpeOIeHUEe MPOMUCHBIX OYKB, yIOTpeOIeHHE 3HAKOB MPETNHUHAHUS B
IPOCTOM U CJIOKHOM IPEUI0KEHUSX.

Pazoen 4. Ilpasuna noozomosku nyoauuHo20 6bICHIYNICHUA.

4.1.1IpaBujia NOATOTOBKH NMyOJMYHOr0 BBICTYIIEHHS — MOH0JIOra. OCOOCHHOCTH MyOINIUCTHYECKOTO
ctuis peur. [loHsTHE yCTHOrO MyOIMYHOIO BBICTYIJICHUS, €0 BUABI U 00IIME TpeOOBaHMS K IOATOTOBKE
nyOJIMYHOTO BBICTYIUIEHUS B 3aBHCHUMOCTH OT IIENM BBICTYIUICHHUS: HMH(OPMAIIMOHHOE (M PEKIaMHOE)
BBICTYIIJIEHHE, MPOTOKOJIbHO-3TUKETHOE M IMpaBWiIa IOATOTOBKU IO3APABUTEIbHBIX U IPUBETCTBEHHBIX
peueii. OcoOeHHOCTH apryMeHTUpYIomeH (YOeKIaroneil) peuu, BUabl yoekaarmei peun

4.2. OCHOBBI MOJIEMHYECKOr0 MacTepcTBa. Poib NmyOiIMUYHBIX TUCKYCCHUH B COBPEMEHHOM OOILECTBE.
[TonsaTue criopa, ero nenu u BUbl. [IoaAroroBka K AMCKYCCUM U IPABWIIA YYACTHS B HEM.

4. O0beM y4eOHOH JUCHHIJIMHBI

Buj y4yeOHoii pa6oThI O0BLeM TUCHUIIINHEI
3E | Akan. 4. | AcTp.4.

O01mas Tpy10eMKOCTb TUCUMILINHBI 4 72 o4
KonTakTHasi padoTa — ay1uTOpPHbIE 3aHATHSA: 2,6 48,2 36
Jlexun 0,9 16 12
[TpakTrueckue 3anarus (I113) 1,7 32 24
CamocrosiTesibHast padoTa 1,4 23,8 18
KoHTakTHas camocTosTeNbHas paboTa 1,4 23,6 18
(AmmK u3z VII ons 3au / 3a4 ¢ oy.)
CamocTosiTeTbHOE U3YUYCHHUE PA3/IeIOB IUCIUILTAHBI 0,2
Buja nToroBoro KOHTpOJIs: 3auer

AHHOTaIUsA padoyeil MPorpaMmMbl TUCHUILIHHBI
«Ilenaroruka» (b1.0.24)
1 Iesp AUCHUNIMHBI — IPUOOPETEHHUE CTYICHTAMH 3HAHUI B 00JIACTH TEIaroruuecKon
JeATEIbHOCTH.
2 B pe3ysabTare n3ydyeHus TUCIUIIHHBI 00yYAIOIINIACS TOJIZKEH:
OO6nagath ClIeIyrOIMUMHA KOMIIETEHIIUSMHI U MHAUKATOPAMU UX JTOCTHUKEHHUS:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.1
3namo:
e IICHHOCTHBIE OCHOBBI 00pa30BaHUs U MPO(HECCHOHATHLHOU NeSTENbHOCTH,
e CYIIHOCTh U CTPYKTYPY 00pa30BaTEIbHbBIX MPOIECCOB;
e 0COOGHHOCTM  TENAaroTMYECKOro  Tpolecca B YCIHOBHSAX  MOJUKYIBTYpHOTO U
MOJIMITHUYECKOT'O OOIIECTBA;
e TEHIEHIMH pPa3BUTHUS MHUPOBOTO HMCTOPUKO-TIEAATOTHYECKOTO TMpollecca, OCOOEHHOCTH
COBPEMEHHOT0 3Tara pa3BUTHsI 00pa30BaHUsS B MUPE;
e  OCHOBBI IPOCBETUTENLCKOU I€ATETbHOCTH;
e METOJIOJIOTHIO MEIarOTHIECKUX MUCCIIeIOBaHUM MTPo0eM 00pa3oBaHus;
e TEOPHUH U TEXHOJIOTUU OOYUEHUS; 3aKOHOMEPHOCTH (PU3NOIIOTUUECKOTO M MICUXOJIOTHIECKOTO
pa3BUTHS;
e CIOCOOBI ICUXOJOTHYECKOTO U MEeJarOrMuecKoro H3y4eHus: 00yJaronmxcs;
e CmocoOBl B3aMMOJCHCTBUS TIeJjarora C pa3IUYHBIMH CYOBEKTaMH TMEJAaroru4ecKoro

npoiiecca;
e CcrocoObI MPOGeCCHOHATHFHOTO CAMOTIO3HAHUS M CAMOPA3BUTHS;
Ymemn:

L] CUCTCMHO aHAJIM3UPOBATh U BI)I6I/IpaTB BOCIIUTATCIBHBIC N O6pa30BaTeJ'II)HBIe KOHIICIIIINH,
e HCIOJH30BATh METO/bI TICHXOJIOTHYECKON U MearornuecKoil TMarHOCTUKU AJIs PeIIeHUs
po¢eCCHOHANIBHBIX 33]1aY,



YUYUTBIBATH B NCAArOoruueCKoOM B3aHMO,Z[eI>iCTBPIPI OCOGCHHOCTI/I WHIUBUAYAJIBHOI'O pa3BUTUS
yUaIuxcs;

MPOCKTUPOBATH y‘ICGHO'BOCHHTaTeHBHBIﬁ nponecc ¢ HUCIIOJIb30BaHUCM COBPCMCHHBIX
TEXHOJIOTUH, COOTBETCTBYIOIIMX OOMMM W  CHCHU(DUYESCKUM 3aKOHOMEPHOCTAM |
0COOEHHOCTSIM BO3PACTHOTO Pa3BUTHSI TMYHOCTH;

CO371aBaTh  MEMAarOrMYecKd  IeJIeCOOOpPa3Hyrd U TICHXOJIOTHYECKH  0€30IacHYI0
00pa3oBaTeNbHYIO CPENy;

B3aUMOJICHCTBOBATD C PA3IMYHBIMUA CYOBEKTAMH IEIarOTHUECKOro MpoIiecca;

Braoems:

croco0amMy OpUEHTALUH B MPO(ECCHOHATBHBIX UCTOYHUKAX HH(pOpMaIuu (>KypHaJIbl, CaiThI,
o0OpasoBarebHbIC TTOPTAJIbI);

croco0amMM OCYIIECTBICHHS ICHXO0JIOT0-TIearOTUYECKOM MOAICPKKH U COTPOBOXKICHHS,
croco0amMu MpeynpexJACHUs JeBUAHTHOTO ITOBEICHUS U IPaBOHAPYIICHUH;

croco0amMu B3auMOJICHCTBHUS C APYTUMH CyObEKTaMU 00pa30BaTeIbLHOTO MPOLIECcCa;
croco0amMM TPOSKTHOW M WHHOBAaIlMOHHOW JICATENBHOCTH B OOpa3oBaHHM; CHOCOOaMU
YCTQHOBJICHHSI ~ KOHTAKTOB W  MOAJCPXAHHUA  B3aUMOJCHCTBUS C  CyObEeKTaMu
00pa3oBaTeILHOrO MPOIIECCa B YCIOBHIX MOJIUKYITYPHOH 00pa30BaTEIbHOM CPEIbL;
croco0amMu COBEPIICHCTBOBAHUS MTPO(ECCHOHATBHBIX 3HAHUHN U YMEHHIA.

3 Kparkoe coaep:kanue TUCHUTLIAHBI
Pazoen 1. Jfluoakmuxa

Coneprkanue 0Opa3oBaHUs

®opMbl opraHu3auy 00y4eHHs
Mertonb! 00ydeHus

AHanu3 pe3ylbTaTUBHOCTH O0Y4EHHUSI
Pa3deﬂ 2. Teopus u memoouxka 60CnUMAaHus.

s E

1. Hpouecc BOCIIUTAHHUS U €r0 0COOEHHOCTH

2. DopMBI 1 METOBI BOCITUTAHUS.

[lenaroruka kak Hayka 0 BOCIIUTAaHUU U Pa3BUTHH JINYHOCTH
[Ipouecc 06yueHus1, ero 3aKOHOMEPHOCTH U IIPUHIUIIBI

3. Komnektus u JIUYHOCTB, UX B3aHMOJICHICTBHE B Imponecce BOCIIMTAaHUA.

4. OCHOBBI CEMEINHOTO BOCITUTAHUS
OO11ee KOJIMYECTBO pa3/iesioB 2.
4 O0bemM yueOHOH TUCHHIJIMHBI

Bup yueOHoii padoThI O0beM TUCHHMIINHBI
3E | Akana. u. | AcTp.u.

O0uas Tpy10€eMKOCTb TUCHUILINHBI 3 108 81
KonTakTHas padoTta — ay uTOpPHbIE 3aHATHSA: 1,8 32 48
Jlexuun 0,9 32 24
[Ipaktuueckue 3anstus (113) 0,9 32 24
CamocrosiTesibHas padoTa 1,2 40 33
KonrakTHas camocrosiTensHas paboTa 1,2 0,2 0,15
CamocTosiTeTbHOE U3YUYE€HHE Pa3/IEI0B IUCIUILIAHBI 43,8 32,85
Buja xontpous: 3auyer ¢ OLlEHKOM

1 Heap AHCHUNMIMHBI

AHHOTanus padoueii MporpaMMbl TUCHHMIIHHBI
«JJIeKTHUBHBbIE IMCUMILVINHBI 10 pu3nveckol KyabType u cnopry» (b1.0.25)

2 B pe3ysbTare n3yuyeHus TUCIUIIMHBI 00YYAIOIINIiCS TOJIZKEH:
Obnadams CIETYIONIMMU KOMIIETEHIIUSIMA U HHIUKATOPaMH MX JOCTHKCHHUS:

¢dbopmupoBaHue (QU3MUECKOW KYAbTYpHl JHUYHOCTH M CIIOCOOHOCTH
HAIpPaBJIEHHOTO HCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEICTB (PU3NYECKOM KYNbTYphl U CHOpTa, Typu3Ma JUis
COXpaHEHMsI M YKPEIUIEHUS 3]I0pOBbs, NMCHUXO(U3NYECKON MOJrOTOBKM M CAMOMNOATOTOBKM K Oymyrien
npoeccuoHaNBbHOM e TEIbHOCTH, MTOJIyY€HUU HaBbIKa B OJHOM M3 BbIOpaHHBIX BUIOB CIOPTA.



VK-11,7.2,73,7.4

3namy:

- HAyYHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KYIBTYPHI U 3J0POBOTO 00pa3a KU3HU;

- BIMSIHHUE 03/I0POBUTEIBHBIX CUCTEM (PU3MUECKOI0 BOCIIUTAHMSI HA YKPEIUIEHUE 310POBb,

npoUIAKTUKY TPOPECCUOHATBHBIX 3a00JI€BAaHUN M BPEIHBIX IPUBBIYCK;

- c110cOOBI KOHTPOJIS M OLIEHKU (PM3UUECKOro Pa3BUTHA U (PU3HUECKON MOATOTOBIEHHOCTH;

- TpaBWwia M CHOCOOBl TUIAHUPOBAHMUSA HMHIUBUAYAJIbHBIX 3aHATHH PAa3IMYHON  IENIEBOM

HaIIPABJICHHOCTH;

- cnoprusHble Tpaguuuu MXTH-PXTY um. J[.M. Menneneesa.

Ymemu:

- TIOIeP’KUBATh JIOJKHBIN YpOBEHb (PU3MUYECKON MOATOTOBIEHHOCTH JUIsl 00eCIIeYeHNUs TOJTHOLIEHHON

COLIMAJIbHOW U MPO(heCCHOHAIBHOM eI TeIbHOCTH;

- HCIIOJIB30BaTh OCHOBBI (PM3MYECKOH KyJIbTYpbHI IJIi OCO3HAHHOI'O BbIOOpa 370pOBbECOEperaroInx

TEXHOJIOTUI C Yy4YeTOM BHEIIHUX W BHYTPEHHHUX YCIOBHHM peanu3anui mpodecCHOoHANIbHOM

JESTEIIBHOCTH;

- CAaMOCTOATENBHO 3aHUMAThCS (PU3NYECKOM KYIBTYPOH U CIIOPTOM;

- OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOET0 OpraHM3Ma M cOOJI0AaTh MpaBUiIa TUTHEHBI U

TEXHUKU 0€30ITaCHOCTH;

- BBINOJIHATh MHAMBUAYAJIBHO MOAOOpaHHBIE KOMIUIEKCHI 1O (U3NYECKOH KyJIbType U Pa3IU4HBIM

BUJIaM CIIOPTa;

- OCYILECTBJISAITh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (popMax 3aHATHH (uzndeckoi

KYJIbTYpOH U CLIOPTOM;

- BBIIOJIHATD IPUEMBI 3aIIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoemy:

- CPEICTBAMU U METOJAMU YKPEIUIEHUS 30POBbs, (PU3NYECKOI0 CAMOCOBEPIICHCTBOBAHNUS;

- TOJDKHBIM YPOBHEM (PU3NYECKOH MMOATOTOBICHHOCTH, JIsi 00ECTICeYeHNs TIOTHOIICHHOW COIMATBbHON 1

poeCcCHOHATILHOM 1EATENIbHOCTH;

- TEXHUYECKUMHM U TAKTUYECKMMU HAaBbIKAMU B OJJHOM U3 BUJIOB CIIOPTA;

- MCII0JIb30BaTh NMPHUOOPETEHHBIE 3HAHUS U YMEHMS B MPAKTUUYECKON JEATEIbHOCTH U NOBCEAHEBHOM

KU3ZHU
3 KpaTkoe coaepxanue IuCUHNIAHBI
Pa3zoen 1. OcHOBBI IOCTPOEHUSI 03/I0POBUTENBHON TPEHUPOBKHU. TeopeTnyecKko-MeTOANYECKUE OCHOBBI

¢u3ndeckoil KynpTypsl U cropta. CojepikarenbHble OCHOBBI 03/J0POBUTENIbHON (U3NYECKOH KyJIbTYphl U
cropta. OCHOBHbIE HaNpaBlIEHUS: 03J0POBUTEIBLHO-PEKPEATUBHOE, O030POBUTEIBHO-PEAOUIUTALIMOHHOE,
CIOPTUBHO-peadMIINTAlIMOHHOE, TUTHeHn4eckoe. [loBpieHne (QyHKIIMOHAIBHOTO COCTOSHUSI OpraHu3Ma U
¢uznyeckoil moAroToBiaeHHOCTH. CHocoObl peraamMeHTanuu Harpys3ku: OU3KylIbTypHO-03/10pOBUTEIbHbBIE
METOAMKH U cucTeMbl. OCHOBHBIE (ha3bl 030POBUTENILHONW TPEHUPOBKU. OlLIEHKA COCTOSHUS 370POBbS U
(GU3MUecKOil MOATOTOBIEHHOCTH 3aHMMAIOUIMXCS (U3NYECKON KyabTypoil u crnopToM. DYHKIHMOHAIbHbIE
npo6s! (UCC, AL, )KEJI u T.1.).

Pasoen 2. JIpuratenbHble BO3MOXKHOCTH YeloBeKa — BocnuTanue ¢uszndyeckux kagects. BOCK I'TO.
Metonuka opranuzanuu u npoBeaeHus BunoB ucnbiTanuii ['TO. Cuctema B3ammoneicTBusi B cepe
¢u3nueckoil KyabTypbl W crnopra. Bocnuranue @u3MuecKkux KauecTB, oOydarommxcs (OTAeIbHbIE
KayeCTBEHHbIE CTOPOHBI IBUTaTENIbHBIX BO3MOXKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka opraHu3allMd U MPOBEAEHUS CIOPTUBHBIX COPEBHOBAHMM M (PU3KYIBTYpHO-
MacCOBBIX MEpONpUATUN. XapaKTepUCTHKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYIBTYPHO-MAaCCOBBIX
meponpusaTHid. CHOpTUBHBIE COPEBHOBAaHUS, IPOBOJUMBIE IO OOLIETIPUHATHIM TNpaBuwiaM. EnuHbIi
KaJIeHJapHBIA MjaH (U3KYIbTYPHBIX M CIHOPTHBHBIX Meponpuatuil). OpraHuszanusi CHOPTHUBHBIX
MeponpusaTuid. Onumnuiickas xaptus. DenepajbHble (ClELUANbHBIE, HAIlMOHAIbHBIE) 3aKOHBI CIIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHui. HpaBcTBeHHBIe oTHOIIEeHUs1 B cropre. Fair Play («UecTthas
Urpa») — Kak OCHOBa O3THYHOro mnoBefeHus B crnopre. Koaekc cmoptuBHOW sTuku. [Ipodunakruka
Hapymenuid crnoptuBHo dTkH. BAJIA. Komekc BAJIA. MexayHapomaHass KOHBEHIMSI O OoprOe ¢
JIOTIMHI'OM B CIIOpTE.

4 O0beM yueOHOI THCIUTITHHBI

\ Bun yae6Ho# paboTbl | B akazewm. | Cemectp |




yacax 1 2 3 4

OO61as TpyA0€MKOCTh TUCIUIUIUHBI 110 Y4eOHOMY TUIaHy 328 56 92 90 90

KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSA 192 32 64 64 32

[Tpaxtuueckue 3ansatus (I13) 192 32 64 64 32

CamocrosiTtesibHas padora (CP) 136 24 28 26 58

KonTakTHas camocTosTenpHas padora 0,8 0,2 0,2 0,2 0,2
CamocTosTeIbHOE H3YUYCHHUE PA3/ICTIOB TUCIIUILINHBI 135,2 238 | 27,8 | 25,8 | 57,8
Buj MTOroBOro KOHTpOJIA: 3a4yer 3a4eT | 3a4eT | 3ayeT | 3a4eT

3a4eT / IK3aMeH

Bun yaeOHOI paboThI B actp. Cemectp

yacax I I I v
OO01mas TpyI0eMKOCTh TUCIUIUIMHEI 110 y9eOHOMY Tutany | 246 42 69 67,5 | 67,5

KonTakTHas padoTta — ayuTOpPHbIE 3aHATHSA 144 24 48 48 24

[Ipaktuueckue 3anarus (I13) 144 24 48 48 24
CamocrosiTesbHas padora (CP) 102 18 21 19,5 | 435
KoHTtakTHas camocTosTenbHas paboTa 0,6 0,25 | 0,15 | 0,15 | 0,15
CaMocTosTeIbHOS U3yUeHUE Pa3IeIOB JUCIIUILTUHBI 101,4 | 17,85| 20,85 | 19,35 | 43,35
BuJ UTOroBOro KOHTPOJIA: 3a4eT | 3aueT | 3a4eT | 3ayeT | 3aueT

3a4er / 3K3aMeH

AHHOTanus padoyeil MporpaMMbl IHCHUTIIHHBI
«BBenenue B nHgpopmannoHHblie TexHogorun» (51.0.26)

1. Heap AMCUMIVIMHBI — O3HAKOMJIEHHE CTYJIEHTOB C TEOPETHUUYECKUMH, MPAKTHYECKUMH H
METO/M0JIOTHYECKMMHA OCHOBaMHM COBPEMEHHBIX MH(OPMAIMOHHBIX CHUCTEM. B pamkax u3ydeHus
JUCIHUIUIMHBL Y CTYJIEHTOB (OPMHUPYIOTCS TEOPETUUYECKHE 3HAHUS UM MPAKTUUYECKHE HABBIKU 10
MHCTPYMEHTAJIBHBIM CPEJICTBaM MporpaMMHOro obecredeHus. CTyIeHTHl HM3Yy4alOT Ha IpPaKTHKE BUIbI
MH(OPMALIMOHHBIX TEXHOJIOTHH.

3ajayl  AUCUMIUIMHBI — TpUOOpETEeHHE CTYACHTAaMH IPOYHBIX TEOPETHUECKUX 3HAHUM U
IPAKTUYECKUX HaBBIKOB B 00J1aCTH UH()OPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTaTre n3y4eHus JMCHHUIIIMHBI 00y4AIOIIMIiCA T0I2KEH:
Obaaoams creayoUMU KOMIOETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

OIIK-1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2

B pesynbraTe 0CBOSHHSI JUCIUTUIAHBI CTY/ICHT JTOJKEH:
3namey:

e TMIpOIIECCHl, METOJBl TOMCKa, cOOpa, XpaHeHHUs, O0OpabOTKH, MpEACTABIECHUS, PACHPOCTPaHEHUS
uHpOpMaLlMM U CHOCOOBI OCYIIECTBICHHMS TaKMX IMPOIECCOB U METOAO0B (MH(pOpPMAalMOHHbIE
TEXHOJIOTHH)

e COBpPEMEHHbIE MHCTPYMEHTAJIbHBIE CPE/Ibl, MPOrPAMMHO-TEXHUYECKHE TUIaT(HOPMBI U TPOTrpaMMHBIE
CpeAcTBa, B TOM WYHCIIE OTEYECTBEHHOTO IPOW3BOJCTBA, HWCIOJIB3yeMbIC JIJIS PEIIeHHs 3aaad
npodecCHOHATIBLHOM 1€ TeNbHOCTH, U IIPUHIIUIIBI UX PAOOTHI.

Ymems:



e BBIOMpATH 51 HCIIOIB30BAaTh COBPEMEHHBIC nH(OPMAIMOHHO-KOMMYHHUKAITHOHHBIE u
WHTCIUICKTYaIbHBIC  TEXHOJIOTMH,  HWHCTPYMEHTAJIBHBIE  CPElbl,  MPOTrPaMMHO-TEXHUYCCKHE
mw1aTGopMbl ¥ MPOTPAMMHBIE CPEACTBA, B TOM YHUCIIE OTEYECTBEHHOTO MPOU3BOJCTBA, ISl PEUICHUS
3a71a4 MPo(HeCcCHOHAILHOM JIeATEIIBHOCTH

e aHaNM3UpOBaTh MpodeccHoHANbHBIE 3a/Jayd, BBIOMPATh W UCIOJB30BaTh moaxoxsmue WT-
TEXHOJIOTHH.

Bnaoemy:

e  HaBBIKAMH PabOTHI C Jie)KAIUMHU B ocHOBe M T-pereHuii JaHHbIMU

e HAaBBIKAMHU IIPUMCHCHHS COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX U UHTCIUICKTYaIbHBIX
TEXHOJIOTHI, WHCTPYMEHTAIBHBIX CPEACTB, B TOM YHCJIE OTCUYECTBEHHOTO IPOU3BOJICTBA, [
peleHus 3a1a4 npo(eccuoHaIbHOM IeATEITIBHOCTH.

3. Kparkoe coaep:xanue JUCHUANIMHBI

1 cemecTp — OCHOBBI MH(OPMANUMOHHBIX TEXHOJIOT Uil
Pa3nes 1. Beenenne B nHGOpManMOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa OINEpalMOHHBIX CHCTEM, IaKeThl NPUKIaAHbIX mporpamm, Microsoft Office.
Knaccudpukanus nporpamMmHbIXx cpeactB. CucTemMHOe W MpHUKIAAHOE TMporpamMmmHoe obecreuenue [IK.
00630p onepanmonnbix cucreM (OC). Ilpunnuner cozmanus u cocraB OC: sapo, uHTEpdeic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynbsubiii npunnun noctpoenus. Cpena WINDOWS: okna, ux
3JIEMEHTHI, paboTa B MHOTOOKOHHOM PEKUME.

1.2. TexkcroBoiii pemaktop WORD, pemakTopsl MaTeMaTH4eCKUX W XUMHUYECKUX (HOpMYI.
Bo3MOXHOCTH cO3MaHusl 3JIeKTPOHHBIX mpe3enTanuii (Power point). Co3maHue MTOKYMEHTOB Pa3IMYHbBIX
dopm (cTtaHmapTHBIX W HecTaHnapTHbIX). Co3maHue W PEJAKTUPOBAHUE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTUYECKUMHU U XUMUYECKUMU HOpMyTIaMHu.

1.3. Tabmmunsrii npoueccop EXCEL: 0030p, TUIIBI U afpecarus siaeek, GopMar si9eeK, BCTPOCHHBIC
byukun, popmatupoBanue tabnuu. EXCEL: Bo3moxkHoCTH TaOIHMYHOTO pelakTopa M UCIOIB30BAHUE €ro
JUIsl pelieHrs HH(OPMallMOHHbBIX U MHXXEHEPHBIX 3a/1a4. [locTpoeHue rpagukoB u Juarpamm.

1.4. EXCEL. Omepanun ¢ MaccuBamu. Pa3paboTka M peanuzanus MPOCTEHUIIUX alTOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEHW pelakTopa (HaXOXJAEHHE MaKCHUMaJIbHOTO (MUHUMAJBHOIO) 3JE€MEHTa
BEKTOpa W MAaTpUIIbl, HAXOXJEHHE CYMMBl 3JIEMEHTOB BEKTOpa M MAaTpHUIlbl, BBIUMCIEHUE MaTPHUYHBIX
BbIpakeHMi). PelieHne BBIUMCIAUTENBHBIX 337ad ¢ Hcnonb3oBaHuem Tabmun. Pemenune CIIAY c
UCIIOJIb30BaHUEM OOpaTHOM MaTpHUIBL.

1.5. EXCEL TIloctpoenue rpadukoB u muarpamMMm. Pacder (yHKIMOHAJIBHBIX 3aBHCHMOCTEH H
nocTpoeHue rpaduyeckux n3o0pakeHUi ¢ ucnoib3oBaHueM cTaHaapTHbIX QyHkuuit EXCEL u mactepa
¢ynkuuit. [loctpoeHne moBepxHOCTEH ¢ UCIONBb30BaHNEM MacTepa Auarpamm. [loctpoenue nuHuil TpeHa.

Pa3nes 2. AIropuTMbl 1 OCHOBBI NPOrpaMMupoBaHus Ha s3bike MATLAB.

2.1. Anroput™mbl, THIBI anropuTMoB. [loHsTHE anroputMa u ero cpoicrBa. CrocoObl 3ammcu
QITOPUTMOB. MOAYNBHBIM NPUHIMI TOCTPOSHHUS alrOpUTMOB M HporpamMm. [lakeT KOMIBIOTEpHON
matematuku MATLAB. XapaktepucTuku £3bIKOB MPOrpaMMHpPOBAHHUS. OBOMIONMUS U KIacCHUpUKaLUsA
S3BIKOB IpOTrpaMMHUPOBaHMUS, UMIIepaTUBHBIE, (GyHKIMOHATIBHBIE, JIOTHYECKHE, O0OBEKTHO-
OpPUEHTHPOBAHHBIE, X KOMOWHAIUH. [IOHATHS TpaHCISINH, KOMITWISIIAN, UHTEPIPETAINN, UX Pa3TUIHSL.
SI3BIKM TPOTPaMMHPOBAHHUS BEICOKOTO YpoBHs. CTpYKTYpHOE IpOrpaMMHpOBaHue, ero ocooeHnoctu. O030p
MaKeToB KOMIbIOTepHOI MaTematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M NPHUHIMIIBI CTPYKTYPHOI'O IMPOrPaMMHPOBAHUS,
wuttocTpanus. ba3zoBele anropuTMuyecKkue KOHCTPYKIUHU (ClIeZJOBaHME, BETBJIEHHE, IOBTOPEHHUE), HX
peanuszamu. Oneparopsl si3bika nporpammupoanuss MATLAB. OcHoBuele pemarenu (solvers) MATLAB
JUISL peayin3allii BBIYUCIUTEIBHBIX alrOpUTMOB. brubinoreka cranmapTHeiX QyHKImA Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB GyHKIMHE OAHON M JABYX NepeMeHHbIX. Mcnomb3oBanne GyHKmid plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadpukoB(3aroJ0BKU, MOIMUCH IO
OCSIM U TIp.).



2.4. Onepanuyd HaJI MacCHUBaMH: BEKTOpaMH M MaTpHUIIAMH - CIIOXKCHHE, YMHOXEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCICHHEe HOPMBI (norm), panra (rank) U onpeaenuTesns MaTpUIlbl
(det ). AnropuTMbl HaXOXICHUS MaKCHMAJIbHOTO, MHHUMAJIBHOTO 3JICMEHTa B MAacCHBE, AJITOPUTMBI
COPTUPOBKH M UX peayn3anus (Hanpumep, Selection Sort).

Pa3nen 3. Uuciiennnie MeToabl. Peanuzanus npocreiimux aaropurmos B cpeae MATLAB.

3.1. YucrneHHble METOJbI, XapaKTEPUCTUKA W HMX OCOOCHHOCTH, IOHSITHE CXOJWMOCTH METOJA.
DJeMeHThl TEOpUU TOTPEIIHOCTeH, Kiaccu(uKauus TOTrpemHoCcTed, abCONOTHAS M OTHOCHUTEIIbHAS
MOTPEIIHOCTh, MOHATHE (YHKIMM HOPMBI. BBeneHue B CTaTHCTUKY. AJNTOPUTMBI JUIS CTATHCTUYCCKOMN
00paboTku WHpOpMAIUK (BBIUKUCICHHE TOYCYHBIX U WHTEPBAIBHBIX OILICGHOK PE3YJIbTaTOB H3MEpPSIeMOI
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanune pyHkiuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubmmwkenune Gynkiuit. MaTepniossiius MHorouneHamu. KycouHas uHTeprosauus (CIuiaiH).
Onenka norpemHoctd. @ynkunu MATLAB nist pabotsl ¢ MmHOrownenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruucienne onpeieneHHbIX HHTErPAIOB, alTOPUTMBI METOJIOB MPSMOYTOJILHUKOB, TPAICIUN
CuMIICOHA, OlLIEHKA MOTPENIHOCTH METOJOB. Peanm3anus aaropuTMOB YHCICHHBIX METOJIOB BBIYMCIICHHS
olpe/ieNICHHBIX nHTerpaioB B cperae MATLAB, npuMeHeHne CTaHAapTHRIX QyHKIMH trapz, quad, integral

3.4. UccnenoBanue GyHKIMH OJHOW mepeMeHHOH. Pemrenue HemuneidiHoro ypashenus f(X)=0.
Otnenenne KOpHEH. AJNTOPUTMBI yTOYHEHHs] KOpHS (METOJ MOJOBHHHOTO JeneHusi, HploToHa, mpocToit
utepauuu). CpaBHUTENbHBIE XapakTepucTuku. Peanmuzanus anroputmoB B cpeae MATLAB mo 6iok-
CXeMaM U C HCIIOJIb30BaHUEM pelrarenei roots, fzero.

3.5. UccnenoBanue GyHkiuu oxHoM nepeMeHHou. [lTorck skcTpemyma GyHKIMM BbrauciurenbHbie
QITOPUTMBI HAaXOXKJIEHHS JIOKAJBHBIX W TIOOAIBHBIX 3KCTPEMYyMOB (METOJ JENCHHsl OTpe3Ka IOTOJIaM,

METOJI 30JI0TOTO0 CEUYEHHs), MX pealr3aluyd Mo OJOK- cXeMaM W C HMCIOJb30BaHHEeM pematens fminbnd B
cpene MATLAB.

Pa3nen 4. KomnbrotepHbie ceTu. ba3bl 1aHHBIX.

4.1. KoMIbploTepHbIE CETU: TOINOJIOTMU CETEH, MX XapaKTEepUCTHUKU. TOMOJOrMM ceTeil: 3Be3aHas,
HIMHHAs, KosbleBas. CeTH 3aKpbhITOr0 TUNA: JOKaJIbHBIE W pacCHpeiesICHHbIE CeTH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TeXHUYECKOE oObOecrieueHne: ajapecanusi, OINEpaliOHHAas CHUCTeMa, aJanTepsbl, ApalBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HA KOTOPHIX OOMEHUBAIOTCS MH(OpMaIMel KOMIIBIOTEPHI B CETH, HAIPUMED,
TCP, TCP/IP, UDP).

4.2. Tnobanbhbie cetu pazaumuHoro macimrtaba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxHnoctu cetn  MutepHer, Cuctema TtenexkoHpepeHUMH. OnekTpoHHas mourta. Jloctym K
UHPOPMALIMOHHBIM  pecypcaM. 3ammra uHpopmanuu. [loHsATHEe 0€30MacHOCTH  KOMIBIOTEPHOU
MH(pOpMallMU: HAJEKHOCTb KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS HW3MEHEHUM
HEYNOJIHOMOYEHHbIMM 50 JHIlaMH, COXpaHEHHE TaiHbI NEPEeNnucKh B DJICKTPOHHOH ceTH AJTOpUTMBI
3alUThl HH(pOpPMAaLMK: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHl U 00pb0a ¢ HUMH. MeTonbl peanu3anun
3alIUThl UH(OPMAIMK: IPOTPaMMHBIE, alnapaTHble, OpraHU3alMOHHbIE.

4.3. Nudopmannonnsie cucteMbl. CHCTEMBI yrpaBlieHHs OaHKamMu W 0a3aMu JaHHBIX. PensimoHHas
Mojenb JaHHbIX. CTpyKTypa 3amucH, MeToAbl AocTyna K uHpopmanuu. OOMEH AaHHBIMHU C JIPYTUMHU
npuioxeHnsMa WINDOWS: TekcToBBIME pelakTOpaMH U 3JIEKTPOHHBIMH TaOJIHIIaMHU.

4.4. Pensumonnas 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaH]|, NaHEIb HWHCTPYMEHTOB.
Coznanue M OTKphITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHUE JaHHBIX B PEXUME TaOJIHUIBI U PEKHUME
KOHCTpyKkTOpa. dopMupoBaHue 3anmpocoB. 3anpochl MPOCTbIe U MHOTOTAOIMYHBIE, 3aIPOCHI C YCIOBHSIMHU.
Cosznanue otaetoB U Gopm. TexHomorus peanm3aruu npocredmux 3aaad cpeacteamu CYB/] ACCESS.

2 cemectp — [IpoduinbHoe nporpaMmmHoe odecneveHne JAJ15 penieHne 3a1a4 npodeccuoHaIbLHOM
AesITeJIbHOCTH

Pa3znen 5. [IKM Python u oco6eHHoCTH €ro peaiM3anuy JJIsi pelieHus] pacyeTHBIX 3a1a4 B XUMHH U
XHMHUYECKOH TEXHOJIOTUH.



5.1. OOBEeKTHO-OPHEHTHPOBAHHBIA S3bIK IporpammupoBanus Python: o0630p. OcobGenHoctH u
CBOMCTBa 00BEKTHO-OpUeHTHpoBaHHOTO TmporpammupoBanus (OOII). Co3maHue ©  HCIOIB30BAHHE
muctpuOyruBa Anaconda. Uudpactpykryper Spyder, Jupiter, ctpykrypa si3bika. OCHOBHBIE CTPYKTYPBI
JTaHHBIX (CIHMCOK KOPTEX, OOBEKTHb) U Omepanud Haj HUMH. AJITOpUTMbl. OCHOBHBIE aITOPUTMUYECKUE
KOHCTPYKIIMH (CJIeI0BaHUE, BETBJICHUE, IIUKJIBI) M UX peaiu3aius B Python.

5.2. Benenue B nporpammupoBanue Ha sa3bike Python. CtpykTypa nporpamMmsbl, OTCTYIbI, MOJTYJIH,
oreparopsl, (yHKIWU (MMEHOBAHHBIE M AaHOHMMHBIE), OCOOCHHOCTH. CTaHIApTHBIE M HECTaHJApTHHIC
¢dbyakuun Python (o0mero HaznadeHus, MaTeMaTH4YeCKre, 00paboTKa CTPOK, BBOJI/BBIBOI).

5.3. Pa3paboTka alropuTMOB, IPOrpaMMUPOBAHKE U OTIaAKa porpamMm Ha Python (B cpene Spyder).
VYnpasmsromue koucrpykiud if, for, while.

54 O0630p mNpeaMETHO-OPUCHTHUPOBAHHOW OuOMMOTeKn Momyiaeir Python pans HaydyHbIX U
WH)KEHEPHBIX BhIunciaeHud SciPy (Momynu scipy m numpy, a taxke matplotlib), cpaBnenune ¢ MATLAB.
OcHoBHasl CTpyKTypa AaHHBIX NumPy aiis BEKTOPHBIX W MaTpHUHBIX BbrumcieHuil ndarray. OcoGeHHOCTH
BBIMIOJHEHUs JEHCTBUII Haj MaTpuiamMu (CIIOKEHHE, BBIYUTAHHE, YMHOXKEHHE, OOpallleHHE) Ha S3bIKe
Python. MupopmanmonHeie MaTpuuHble (yHKIUH (HOpMa, ONpeAeiuTeNb, paHr). Meronsr ndarray — T,
copy, shape, size, ndim u ap., HHACKCHPOBAHUE, MATPHYHOE MPOU3BEACHHE M (QYHKIIMH MOIY/Ist numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tlocrpoenue rpadukoB B Python c¢ wucnosnp3oBanmem momyas matplotlib. ®dyukuun momyins
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapamMeTpoB H
AHHOTHPOBaHUE TPaUKOB.

Pa3nen 6. Meroabl BBIYHCANTENbHOH MaTeMaTUkU. OCHOBHBIE 3Tanbl pelneHusi 3agady Ha JBM.
Pemienue cucrem JMHeHbIX anreopanyeckux ypapuenuii (CJIAY).

6.1. IIpsMble U UTEpaLlMOHHbIE YMCICHHbIE METObl. DJIEMEHThI TeopuH mnorpeurHoctei. Ilonstue
HOpMBI. OCOOCHHOCTH MAaIIMHHON apuPMeTuKu (KpaTKuil moBTOp). OCOOCHHOCTH BBIMOJHEHHS ACHCTBHIA
HaJl MaTpulaMu (CIOXEeHHe, BblUMTaHHE, YMHOXKEHME, oOpalleHue) Ha sa3bike Python, uHpopmannoHHble
MaTpuyHble (YHKIUU (HOpMa, ONIPEAEIUTEIb, PAHT).

6.2. Pemenne cucrem nuHeHbIX anredOpamveckux ypaBHeHuil (CJIAY). IlocranoBka 3amauu.
[TorpemnocTu. Meroabl ¢ UCHOIB30BaHUEM OOPATHOM MaTpPULbI U METOJ HPOCTBIX HTepainuil. Pemenue
CJIAY B Python ¢ ucnons3oBannem moayneir numpy.linalg u scipy.linalg. u pynxnuii det, rank, inv, cond,
norm, solve.

6.3. O630p meronoB pemenuss CJIAY. BelunciaurenbHas yCTOHYHMBOCTb, CXOAMMOCTb METOJIOB.
OO0yc1OBIEHHOCTh CUCTEMBI JINHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u yncino 00ycioBIEHHOCTH.

Paznen 7. OOpaborka pe3yJbTaTOB H3MepeHHs] OAHOH BeanuyuHbl. [Ipubamxenue dQyHKUMN
MHOIOYJICHAMH C OJHOH He3aBHCHMMOM nepeMeHHOM. PeuleHue cucTeM HeJIMHEHHBIX YPaABHEHUH
(CHY) uncjieHHBIMHM METOAaMHU.

7.1. O6paboTKa HKCIEPUMEHTAIBHBIX JaHHBIX. 1OYEUHbIE M HHTEPBAIbHBIC OICHKU. DYHKIIUU
Python. Onpenenenue kpurepusi CTbIoIeHTa

7.2. llpubmmwxenue ¢(yHKIMA. MeToapl MHTEPIONSALUM 3aBUCUMOCTEH C OJHOM HE3aBUCHMOI
nepemeHHo#. HTepnonsuunonHslii MEHOTOWIeH Jlarparka, peanu3saius B Python.

7.3. Ilpubnmxenue QyHkuii. MeTonbl anmpoKCHUMAalMU 3aBUCHUMOCTEH C OJHOW He3aBHCHMOM
nepemeHHoil. Merton HamMenbmux kBaaparoB (MHK). Wcnonp3oBanme ¢yukiuii Python s
anmpokcumarun 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

7.4.. AnTOpuTMBI METOJIa TIPOCTOM mTepanuu U Metona Herotona - Padcona mis pemenuss CHY.
CKOpoCTh CXOAMMOCTH, OIICHKHU TTOTpenrHocTH. Peanusanus metonos B Python.

7.5. MeronKa KCITONIb30BaHMs pemaTescii B Moayste SCipy.optimize, gpyuxiuu root_scalar, root.

Paznen 8. Pemienue 3a1a4y MHOrOMEpPHOH ONTUMM3AIMH YMCIEHHBIMH MeTOJaMHU. AHAJIU3 U pellleHue
Au(ppepeHnATbHBIX YPABHEHUI YMCICHHBIMH METOAAMH.

8.1. Kiaccuduxkanus 3a1a4 1 METOAOB ONTHUMHU3ALUU. MeTo IpaJueHTHOro ciycka. Meron
nedopmupyemMoro MuHOrorpanuuka. Peanusanus meto/108 B Python.

8.2. Berpoennsie Meroasl SCiPy. Beibop pemarenst B Moayne SCipy.optimize BerpoeHHbIe METOIbI
SciPy, pynkuun minimize scalar, minimize.



8.3. AuropuT™Mbl METOAOB pemieHus AudQepeHIrnaIbHbIX ypaBHeHUH. Metoasl Dilnepa U €ro
moaudukamu. Peamusamus meromoB B Python. Beibop pemarenss B momyne Scipy.integrate, dbyukuun
solve_ivp, solve_bvp.

4. O0beM IMCUMIIMHBI ¥ BUABI Y4e0HOH padoThl

Beero Cemectp
By yueOHO# paboThI 1 cemectp 2 cemecTp
3E | Akag.u. | 3E | Akan.u. | 3E | Akan. u.
Oo0uas TPy10€eMKOCTb THCIUILINHBI 6 216 4 144 2 12
KonTakTHas padoTa — ayIuTOpPHbIE 3aAHATHSA: 3,78 136 2,36 85 1,42 ol
B TOM 4HCJIe B (popMe MPaKTHIECKOH MOITOTOBKH 1 36 0,5 18 0,5 18
Jlexumu (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (I13) 1,42 51 0,94 34 0,47 17
B TOM YHCIIE B JOPME MPAKTUYECKON MOATOTOBKHU 0,5 18 0,25 9 0,25 9
Jlaboparopusie paboTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHCJIe B (hOpME MPAKTHIECKOM IMOATOTOBKH 0,5 18 0,25 9 0,25 9
CamocrosteabHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yueOHOTO MaTepuana 0,06 2 0,06 2 - -
[ToaroroBka K MpakTUYECKUM 3aHITHSIM 0,17 6 0,06 2 0,11 4
[ToaroToBka k 1ab0paTOpHBIM paboTam 0,31 11 0,06 2 0,25 9
[ToaroroBka k SK3aMeHY 0,36 13 0,36 13 - -
[ToaroroBka Kk MPOMEKYTOUHOMY KOHTPOIIIO 0,17 6 0,06 2 0,11
Jpyrue BUabl CaMOCTOSTENbHOM paboOThI 0,17 6 0,06 2 0,11 4
Buabi koHTpOJISA
3auer - - + +
IK3aMeH + + - -
KoHnTakTHas camocTrosiTelbHas paboTa 0,4 0,4 -
1 1 -
CaMOCTOSATEIHbHO U3YUCHUE Pa3/IeIOB JUCIUILTHHBI 35,6 35,6 -
Bua uToroBoro KOHTpOJIA: JK3aMeH 3ader
Cemectp
Bun yae6HO# paboTh Beero 1 cemectp 2 ceMecTp
3E | Axan.4. | 3E | Actp.u. | 3E | Actp. u.
O0uas Tpy10eMKOCTb TUCHUILINHBI 6 162 4 108 2 54
KoHTakTHasi padoTa — ayTUTOPHbIE 3aHATHS: 3,78 102 236 | 63,75 |1,42| 38,25
B TOM YHCIIe B JOpME MPAKTUIECKOM MOATOTOBKH 1 27 0,5 13,5 0,5 13,5
Jextuu (JT) 0,47 | 12,75 047 | 12,75 - -
[Mpaxtuueckue 3anstus (I13) 1,42 | 38,25 | 0,94 25,5 0,47 | 12,75
B TOM 4YHCIIie B JOpME MPAKTUIECKOM MOATOTOBKH 0,5 13,5 0,25 6,75 0,25 6,75
Jlaboparopusie padboTs (JIP) 1,89 51 094 255 094 | 255
B TOM YHCJIE B pOpMe MPAKTHIECKOM MOATOTOBKH 0,5 13,5 0,25 6,75 0,25 6,75
CamocrosiTeibHas padora (CP) 1,22 33 0,64| 17,25 |058| 15,75
[TepepaboTka yueOHOTO MaTepuata 0,06 15 0,06 15 - -
[ToaroroBka K MPakTUUECKUM 3aHATUSIM 0,17 45 0,06 15 0,11 3
[ToaroroBka k 1a00paTOpHEIM paboTam 0,31 8,25 0,06 15 0,25 6,75
[ToaroroBka K sK3aMeHy 0,36 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOUHOMY KOHTPOITIO 0,17 45 0,06 1,5 0,11 3
Jpyrue BUIBI CAMOCTOSTENEHON paObOTHI 0,17 45 0,06 15 0,11 3




Buasbi koHTpOJIS

3auer - +
IK3aMeH + + -
KonTakTHas camocTosTenpHas padora 0,3 0,3 -
CaMocCTOsATeIbHO U3YUYCHUE PA3/ICIIOB TUCITUTIIUHBI 26,7 26,7 -
Bua uToroBoro KOHTpOJIS: DK3aMeH 3auer




5.2 IucuMn/JIMHbI YacTH, (JOPMHUPYEMOii YYACTHUKAMH 00pa30BaTe/IbHbIX OTHOLIEHHUI (00s13aTeIbHbIE
BapHaTHBHbIE JMCHUIIIMHBI)

AHHOTanus padoyeii MporpaMMbl U CIATITAHbBI
«IIpaBoBenenue aas xumukon» (b1.B.01)
1 Heap TMCHUNJIMHBI — OBJIAJICHUE OCHOBAMH MPABOBBIX 3HAHUI; (DOPMHpPOBAHKE OCHOB MPABOBOMA
KYJbTYpbI U IPABOMEPHOTO MOBEAECHUS I'PAKJAaHUHA CTPAHBI.
2 B pe3yJbTaTe H3yYeHHUs JUCHUNIMHBI 00YYAKOIIHIACSI T0JI/KEH:
OO6nagath cieIyromUMHA KOMIIETEHIIUSIMHI U MHAUKATOPAMU UX JJOCTUKCHHUS:
VK-4.1, VK-5.2, VK-5.3, VK-4.4.
3namo:

e  OCHOBBI POCCHUWCKOW MPAaBOBOM CHCTEMBI M POCCHICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranu3alii 1 (QYHKIHOHUPOBAHUS CYIEOHBIX M MHBIX IPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

e IPaBOBBIC U HPABCTBEHHO-3TUYECKUE HOPMBI B cpepe nmpodeccuoHanbHON AeITeIbHOCTH;

e TMPaBOBbIC HOPMBI, PETYIHPYIONINE OTHOIICHHWE 4YeJIOBeKa K 4YEIIOBEKY, OOIIECTBY,
OKpY’Karolllel cpese;

e MpaBa W 00S13aHHOCTHU TPAKIAHUHA;

e  OCHOBBI TPYJOBOI'0 3aKOHOJATEIbCTBA;

e OCHOBBI XO35IICTBEHHOTI'O TIPaBa;

e OCHOBHBIC HAIIPABJICHUS! aHTUKOPPYILMOHHOM eATeIbHOCTH B PD

Ymems:

e  HCHOJIb30BaTh 3TUYECKHUE U NPABOBBIE HOPMBI, PETYIHUPYIOLIME OTHOLIEHUE YEIOBEKAa K
YEJIOBEKY, OOIECTBY, OKPYXKAIOIIEH Cpejie, MCIOIb30BaTh MpaBa U CBOOOIBI YEIIOBEKA U
rpaxJIaHuHa IpU pa3paboTKe COLUATbHBIX IPOCKTOB;

e WCIOJIb30BaTh W COCTABJISITh HOPMATHUBHBIE W TMPABOBBIC JIOKYMEHTBHI, OTHOCSIIUECS K
npodeccuoHanbHOM  AESITENBbHOCTH,  MPEANPUHUMATH  HEOOXOOUMBIE  MEphl K
BOCCTaHOBJICHUIO HAPYIIICHHBIX MPaB;

e peanu30BBIBATH IIPaBa U CBOOOBI YEIOBEKA U TPakIaHUHA B Pa3NUYHBIX chepax

YKU3HEICSITEIIbHOCTH.

Braoemy:

e  HaBBIKAMH MPUMEHEHUS 3aKOHOIATEILCTBA NIPU PEIICHUH MPAKTHYECKHUX 3a/1a4.
3 Kpatkoe cogep:kanue A CHUITHHBI
Pasoen 1. Ocnosvr meopuu 2ocyoapcmea u npasa
1. OcHoOBBI TEOpUM TOCYTAPCTBA
2. OCHOBBI TEOpPHH TIPaBa
Paszoen 2. Ompacnu nybauunoeo npasa
OCHOBBI KOHCTUTYITHOHHOTO TIpaBa
OCHOBBI aIMUHUCTPATUBHOTO MTPaBa
OCHOBBI YrOJIOBHOI'O IIpaBa
Koppynius kak conmaabHOE U TIPaBOBOE SIBIIEHUE B COBPEMEHHOM OOIIeCTBE
OCHOBBI SKOJIOTHUECKOTO MPaBa
HopmartuBHOe mpaBoBo€ perynupoBaHue 3amuThl nHGopMarwn. [IpaBoBbIe OCHOBBI 3aITUTHI
rOCyJ1apCTBEHHOW TAHBI
Paszoen 3. Ompacau wacmnozco npasa
I'pasxaHCKOE MPaBO: OCHOBHBIE MOJIOXKEHUS OOIIEH YacTH.
ABTOpCKOE ¥ TTATEHTHOE TPABO W MPABOBAsI 3allIUTa PE3YIbTATOB HHTEILICKTYAIBHOM.
OCHOBBI X03HCTBEHHOTO (TIPeATPUHUMATEIHCKOTO) MpaBa.
OCHOBBI CEMEWHOTO IpaBa
OCHOBBI TPYIOBOT'O TpaBa

Pa30eﬂ 4. Ocobennocmu npasogoco pecyiuposanus npoPecCUOHAIbHOU OesmMeNbHOCMU 8

OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULIEHHOCU

ook wnE

o AW



1. OcHOBBI HAITMOHALHOW 0€30MAaCHOCTH, TOCYAAPCTBEHHON MOJUTHKYU M 3aKOHOJATEIHLCTBO B
obnactu obecrieueHus AIePHON U paaIualiiOHHON 0€301TacCHOCTH.

2. OCOOEHHOCTH MPABOBOTO PETYIUPOBAHUS TPYa PAOOTHUKOB XUMUYECKOW MPOMBIIIIICHHOCTH.

3. HopmaruBHO-TIpaBOBas 0a3a peryJIMPOBaHMS XUMHYECKOH M HE(DTSXHUMHUYCCKOW OTPACIIH B
Poccun.

OO611ee KOTUYECTBO pasiesion 4.

4 O0beM yueOHOH TUCHHILJIMHBI

O0beM THCHUILINHBI
Buna yueOHo# padoThl
3E | Akaa. 4. | AcTp.4.

OO01ast TPy10€eMKOCTb THCIHHMIIIHHBI 2 12 54
KonTakTHasi padoTa — ayAUTOPHbIE 3aHATHUS . 1,33 48 36
Jlexun 0,44 16 12
[Ipaktrueckue 3ansatus (I13) 0,89 32 24
CamocrosiTesibHast pabora 0,67 24 18
KoHrtakTHas camocTosTeNnbHas paboTa 0.67 0,2 0,15
CaMOCTOSITEIbHOE U3YYEHHE PA3/IeI0B JUCIUIUIAHBL | 23,8 17,85
Bup xourpoas: 3auer

AHHOTaus padoyeil MPOrpaMMbl JUCHUTINHBI
«OCcHOBBI HaYepTaTeJbHON reoMeTpuu AJsi XumukoB» (b1.B.02)

1 Hesb AUCHMIIMHBI — 00yYEHHE CTYACHTOB CII0CO0aM 0TOOpayKeHHsI MPOCTPAHCTBEHHBIX (JOPM Ha
IJIOCKOCTH, BBIIIOJIHEHUIO M YTEHUIO 4YEpTEXeH, MpaBWJaM M YCIOBHOCTSM, MPUMEHSEMBIM IIPU 3TOM
(crangapram ECK/I).

2 B pe3yabTaTte H3y4yeHHs TUCHMIIUHBI 00YYAIOLIUICS 10JI/KEH:

Obnadamye cleAyOMUMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

YK-2.1.

3nams:

- c11ocoObl 0TOOpa’KEHUS MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;
- IpaBUJIa U YCJIOBHOCTH MPU BBINOJIHEHUN YEPTEKEN;
- BUJIbl CUMMETPUHU T€OMETPUUECKUX (pUryp.

Ymems:

- BBIIIOJIHATD ¥ YNTATh YEPTEKHU F€OMETPUUECKUX MOJENIEH C YUYETOM JAEHCTBYIOUINX CTaHAAPTOB.

Braoemy:

- croco0amMu ¥ mpreMaMH U300paskeHHsI TPeIMETOB Ha TNIOCKOCTH.

3 KpaTkoe cogep:kanue A CHUITHHBI

Pa3zoen 1. Obwue npasuna svinonnenus yepmedicei. Memoo Monaica: uzobpasicenue mouxu, npsamotl,
niocKocmu

Beenenue. Ilpenmer u MeTonpl HadepraTelbHON reomerpuu. KpaTkue HMCTOpHYECKHE CBEACHHS.
3aauM ¥ MECTO Kypca B IOJIrOTOBKE OakanaBpa XUMUU U XUMHH, (PU3UKU U MEXaHUKU MAaTEPHAJIOB.

1.1. TIpaBuna BeimonHeHUs U opopmiieHus yeprexeit B coorserctBur ¢ [[OCT. dopmatsl: pazmepsl
u o00O3HaueHHWE OCHOBHBIX U JIOTIOJHUTENIBHBIX (opmaroB. Pacmomoxenue ¢dopmartoB. MacmTab:
HaTypaJbHbIM MacuITad, CTaHJapTHBIE MacIuTaObl YMEHBIIEHUS U yBETHMYEHUs. JIMHUM: TUIBI M TOJIIMHA
auaui. [ pudTt: Tune! u pazmeps! mpu@ToB. OCHOBHBIE HAMUCH IPAPUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. Teomerpuueckue mnoctpoeHusi. CoONpspKEHUS: OCHOBHBIE BHJBI M TpPaBHJA BBITOJHEHHS.
HaneceHne BBIHOCHBIX M Pa3MEpHBIX JIMHMM Ha 4depTexke. HaHeceHHne BBIHOCHBIX W Pa3MEPHBIX JIMHUWA Ha
yeptexe. [TocTpoeHne MIoCKuX KpUBBIX (AIIIHIIC, apadoia, runepoosa).

1.3. Merox mpoekmuii. Buasl mnpoenmpoBanms. LleHTpallbHOE TpOEIUPOBAaHUE:  IEHTP
IPOELUPOBAaHUsS, IUIOCKOCTh NPOEKLHH, NPOEHMPYIOMIKE Jy4dHd, IpoeKuuu. CBONCTBAa LIEHTPAIBLHOTO
npoenupoBanus. JJOCTOMHCTBA M HETOCTATKH LIEHTPAJIBLHOTO MPOECLUPOBAHHUS.

[TapannensHoe npoenupoBanue. HampasieHue npoeuupyromux iaydei. CBOMCTBA NapajijieIbHOTO
npoenupoBanus. [IpoennpoBanre KOCOyroabHOE U NPSIMOYToiibHOE (OpToroHanbHoe). CBoMCTBa



OpPTOTOHAIILHOTO TpoerupoBaHus. OOpazoBaHNE KOMIUIEKCHOTO YepTexka (dmopa Monxka). OpTOoroHaabHBIN
yeptex Touku. KoopanHatel Touku. [locTpoeHne ToUkHM 1o ee KOOpArHATaM.

1.4. Tlpsimble nuaMK. BunroBsle nuaMu. CriocoObl 3aiaHus npsiMoil Ha uyeprexe. Kinaccuduxamms
NPSIMBIX IO PACHOJIOKEHUIO OTHOCHUTENIBHO JpYr Jpyra: IMpsMbIe IEpPECeKaAroIIMecs, NapajljieibHble U
ckpemuBaromuecs. [lpuHaanexxHocTs Toukn npsaMoid. Kiaccudukanust npsMbIX OTHOCHTEIBHO IUIOCKOCTEH
MPOEKIIMIA: MpsiMble OOIIET0 ¥ YaCTHOTO MOJIOKEHUS — IPSMbIE YPOBHS U Mpoenupytomue. Lunuuapuyeckas
Y KOHMYECKasi BUHTOBBIE JIMHUH.

1.5. TInockocth. CrnocoObl 3amaHusi IJIOCKOCTH Ha 4yeprexke. Kiaccupukamnus miockocTel mo
PaCIOIOKEHUI0 OTHOCUTEIBHO IUIOCKOCTEH MPOEKIMi: IIOCKOCTH OOIIEro M YacTHOTO IOJOXKEHUsS —
Ipoenupyroue 1 ypoBHs. IIpuHaie;kHOCTh TOUKHM U IPSIMOMN TUIOCKOCTH.

Pazoen 2. @opmer ceomempuueckux men. Komnaexcrwvle uepmesicu mooeneti no I OCT 2.305

2.1. TloBepxnoctu. OOpa3oBaHHE M 3aJaHUE MOBEPXHOCTEH Ha dYepTexe (KMHEMAaTHUYECKUH u
KapKacHbI criocoObl). [lonstre 06 onpenenutene noBepxHocTH. [loBepxHOCTH BpalieHus. XapakTepHbIE
JUHUM TIOBEPXHOCTEW BpalllEHUS: MEPUJMAHbl, TIJABHBIM MepUAMaH, Napalieid, 3KBAaTOp, TOPJIO.
[IpuHaIeKHOCTh TOUKU OBEPXHOCTH.

2.2. Teomerpuueckue Tena. Ilpoeknnu MHOTOTpaHHHKOB (TpaHHBIE T€OMETPHUYECKHE Teia), Tela
BpaileHus: (UUIUHAP, KOHYC, map, Top). CUMMETpHUs FeOMETPUUECKUX (QUTyp: CUMMETPHUS OTHOCUTEIHHO
IUIOCKOCTH, IPSAMON, ToUukd. CHMMETpHSI BpallleHUs], TOPAI0OK OCU CUMMETPUH.

2.3. Bunpl. OcHoBHbIE BUbL. [ 1aBHBIN BU, TpeOOBaHMUS, IPEABSABISEMbIC K TTIABHOMY BULY.

2.4. Pa3pessbl, ceuenus. Pa3pesbl, kiaccupukanys pa3pe3oB M0 PaCHOI0KEHHUIO CEKYIIEH TIIOCKOCTH
OTHOCHUTEJIbHO IIJIOCKOCTEN MPOEKUMM: pa3pe3bl BEPTUKAIbHBIE, TOPU30HTAIbHBIE M HAKJIOHHBIE.
Knaccudukanus pa3pe3oB Mo YMCITy CEKYIIMX IUIOCKOCTEH: pa3pes3bl MPOCThIE M CIOXKHBIE — CIIOKHBIC
CTyINEHYaThle U CIOXHBIE JIoMaHble pa3pe3bl. CoBMmelleHHbIe U300paxkenus. CeueHUs HAIOKEHHBIE U
BbIHECEHHBIE.

2.5. AxcoHomerpuueckue dyeprexu wuzgenuil. OOpa3oBaHHE aKCOHOMETPUYECKOTO YepTeka.
KoadduumenTsl nckaxeHnss akCOHOMETPUYECKOro ueprexa. [lepexoq oT HaTypalnbHBIX K03(duimeHToB
HUCKAXEHHMSI K MpPUBEACHHBIM. Bunabl akcoHOMeTpuu. BpinmogHeHue uepTekeil MHOTOYrOJbHUKOB U
OKPY)KHOCTEH B NPAMOYTOJIBHOH M KOCOYTOJIbHOH (TOPU3OHTANBHON M (POHTAIBHOIN) H30METPHSIX.
AKCOHOMETpPUYECKHE YEPTEKU FreoMeTpruuecKux Ten. Pazpesbl B akcoHomeTpuu. TeXHUYEeCKue pUCYHKH.

Paszoen 3. ITnockue ceuenus nosepxnocmetl. Ilepeceuenue nosepxnocmeii

3.1. HaksoHHBIE ceueHHsI MHOTOTpaHHUKOB. [locTpoeHne HAKIIOHHBIX CEYEeHUH MPU3MBI M IUPaMUIbI
MpoeHpyIolIel TIockocThio. OnpeneneHrne HaTypaabHON BEJIMYUHBI OTPE3Ka MPSIMOM M IIOCKON (UTYPBI
(MeToJ MpoeupOBaHMs Ha IOTIOIHUTENIBHYIO IIOCKOCTB).

3.2. HaxioHHble ceyeHHMs TeJ BpamieHus. BHIpl W TpaBWiia TOCTPOSHHS CEYECHUH IHMIMHIpA.
3aBHCHMOCTb BHJIa HAKJIOHHOTO CE€YEHHUs KOHYCa OT PACIOJIOKEHUS CEKYIEH IIIOCKOCTH OTHOCUTEIBHO OCH
koHyca. HaknonHble ceuenus mapa. [IpaBuiia nocTpoeHuss HaKJIOHHBIX CEUEHUN, COUWIEHEHHBIX Tell.

3.3. Ilepeceuenune reomerpuueckux o6Opa3oB. IlepeceyeHne MHOrOrpaHHUKa C IOBEPXHOCTHIO
BpaieHus. [lepeceuenre nMoBepXHOCTEN BpallleHUS: JBYX HNPOCHUPYIOMIMX MOBEPXHOCTEN, MPOCIUPYIOIICH
¢ Hempoenupyrouei. [lepeceuenne HenmpoenUpPyOIUX NOBEPXHOCTEN BpAIIEHUS C APAJUIEIBHBIMA OCSMH.
Teopema o nepeceyeHrH COOCHBIX MOBEPXHOCTEN BpalleHus. YacTHbIE ciy4yau MepeceyeHus MOBEPXHOCTEN
BTOPOTO MopsiiKa: TeopeMa MOHKa U €€ CIeICTBUE.

3.4 Jlmarpammbl coctosiHus. [locTpoeHHMe NPOCTPAHCTBEHHBIX TPEXKOMIOHEHTHBIX JHarpamm
CcOCTOSAIHUSL  (M300apHBIX/M30TEPMHUUECKUX)  (IIOCTPOCHHME  TEpPEeceYeHMs  TPEXTPaHHBIX MpPU3M  C
MOBEPXHOCTSMU BpallleHus).

OO11ee KOIMYECTBO Pa3ienoB — 3.

4 O0beM yueOH O TUCIHHUIITHHBI

. B 3auernnix | B akanem.
Bunsl yueOHoI paboTh
eIMHUIIaxX qacax
O0mas TpyA0eMKOCTh JTUCHHUILINHBI 110 y4e0HOMY IJIAHY 2 72
KonTakTHas padoTa — ayuTOpHbIE 3aHATHSA: 1,3 48
Jlexuuu (JIek) 0,4 16
[TpakTnueckue 3anarus (I13) 0,9 32
CamocrositesbHas padora (CP): 0,7 24




KonTtakTHas camocrositensHas pabora 0.7 0,4
Buel caMOCTOSTEIIBEHON paObOTHI ’ 23,6
Buja koHTpOIA: 3a4eT ¢ OLeHKOM
Butgl yae6HOM paGoTs B 3auerHbIX B actp.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCHUILIMHBI 110 y4eOHOMY IIAHY 2 54
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHATHSA: 1,3 36
Jlexuu (JIek) 0,4 12
[Tpaktuueckue 3ansatus (I13) 0,9 24
CamocrosreabHas padora (CP): 0,7 18
KonTtaktHas camocrositensHas pabora 0.7 0,3
Bunber camocTosiTenbHON pabOThI ' 17,7
Buja koHTpOIA: 3a4eT ¢ OLeHKOMH

AHHOTAIUs padoyeid MPOrpaMMbl THCIHUTLIAHBI
«KoMnbrTepHbIe MEeTOAbI OLIEHKHU CBSI3H CTPYKTYpa-OuoJiornyeckasi akTuBHocTh» (b1.B.03)

1 Heap AUCHUIIUHBI — OOYYEHUU CTYACHTOB MPUHIIUIIAM KOMITBIOTEPHOTO MOJAEITUPOBAHUS CBS3U
CTPYKTYPBI U aKTUBHOCTHA OMOJIOTMYECKH aKTUBHBIX BEIICCTB, KOHCTPYHPOBAHUS M ONTUMHU3AIMH CTPYKTYP
C 3a/JaHHON (PHU3MOIOTUYECKOW AKTUBHOCTHIO, OBIAJCHUSA MOJAXOJAMHU K aHaJu3y CBSI3U CTPYKTYpPBl U
AKTUBHOCTH, OIICHKE HAJIS)KHOCTH MOJICIIMPOBAHMS U HHTEPIIPETAIIMA PE3YJIHTATOB PACUCTOB.

2 B pe3ysbTare n3yuyeHus TUCHUIIHHBI 00yYAIOIIMIiCS T0JIZKEH:

Obaadame CIEAYIONUMA KOMIICTCHIIUSMA U HHIUKATOPAMHU MX JOCTUKCHHUS
MMK-2.1, IIK-2.2, I1K-2.3, I1K-3.1, IK-3.2, [1K-3.3, [1K-3.4.

3namo:

—IIeJId U TPUHIUIIBI KOMIBIOTEPHOTO MOJICTHPOBAHUS CBSA3H CTPYKTYPbl U aKTUBHOCTH JIEKAPCTBEHHBIX
BEICCTB, KOHCTPYHUPOBAHUS U ONTUMU3AINU CTPYKTYP C 3aIaHHON (PH3UOIOTHIECKON aKTHBHOCTHIO;

— METOJIbl OTIMCAHUS U MOJEIIMPOBAHUS CTPYKTYPHI BEILIECTB;

— BO3MOKHOCTH ¥ OTPaHUYCHHUSI OCHOBHBIX TTOJIXOJIOB K aHAIIN3Y CBS3H CTPYKTYPhI U OHOJIOTHYCCKOM
AKTUBHOCTH, TyTH aHAJIM3a U UHTEPIIPETAINH MTOTy4aeMbIX Pe3yIbTaTOB.

Ymems:

— BBIOMpaTh 0OOCHOBAaHHBIE MOJAXOJbI K aHAIM3Y CBSI3U CTPYKTYPHl U aKTUBHOCTU M KOHCTPYHPOBAHUIO
CTPYKTYp C 3aJJaHHON (PU3UOJIOTMYECKON aKTUBHOCTHIO C YUETOM JOCTYMHOW MH(pOpMauu 00 UX IEeHCTBUU
B OPTaHU3ME;

— OIEHHWBATh HAAEKHOCTh pE3YJbTATOB KOMIBIOTEPHOTO MOJICITUPOBAHUS CBS3M  «CTPYKTypa —
OuoJoruveckasi akTUBHOCTB» U HCTIOJIB30BaTh UX MPHU MOUCKE COCTUHEHUI ¢ ONTUMAaTbHONW aKTUBHOCTHIO.

Braoemyo
— TEOPETUYECKUMHU OCHOBAMH METOJOB MOJECIUPOBAHUS CBSI3U CTPYKTYPHI BEIIECTB U MX (PU3NOTOTUIECKON
AKTUBHOCTH M HABBIKAMU HHTEPIPETAIUU €TO PE3yJIbTATOR.

3 Kpartkoe coaep:kanue TUCHUILIAHBI

Beeoenue

3HaueHWe  KOMIBIOTEPHOTO  aHalW3a  CBS3M  «CTPYKTYpa-aKTUBHOCTB»,  MOJIEKYISPHOTO
MOJICTTMPOBAHUS M  KOHCTPYMPOBAHHUS IOTCHIIMAILHO aKTHBHBIX CTPYKTYp I 3(QQeKTHBHOTO
HANPaBIIEHHOTO TOMCKAa HOBBIX JIEKAPCTBEHHBIX CPEIACTB M arpOXMMHUYECKHX TIpernapatoB. Bemymue
COCJTMHEHUS, UX IOUCK U onTUMU3aus. [IoHITHS OMOJIOTUYecKOl MUIIICHU M JIUTaH/a, OMOIOCTYITHOCTh U
TOKCUYHOCTD.

Pa3zoen 1. Obwasn memooonoeus ananusa cés3u « CMpyKmypa-akmueHOCHb»

[Mapagurma aHamW3a KOJIMYECTBEHHOW CBSI3U «CTpyKTypa-akTuBHOCTE» (QSAR). Tloctpoenue
MOJIEId W TPOTHO3, MaTeMaTHYECKOe IMPECTaBIIeHUE (OMHCAaHUE) CTPYKTYpP C MOMOIIBIO JECKPUTITOPOB.
OcHOBHBIE XapaKTEPUCTUKU OMOJIOTHYECKON akTUBHOCTH, TpuMeHsieMbie B QSAR. Knaccuueckuiit QSAR.

Paszoen 2. Cnocobwl konuwecmeennozo onucanusi cmpykmypol 6 QSAR



Knaccudukanus 1ecKpunTopoB MOJIEKYISIPHONU CTPYKTYPHI.

Tomnonornueckue neckpuntTopsl. MosnekynsapHble Tpadbl, UX 3JEMEHTH U UHBapUaHThl. [loHsATHE O
TONOJOTUYECKUX UHAEKCAX.

Bunel  ¢u3MKO-XMMHYECKUX  JAECKpUNTOpOB. JlumopuiabHOCTh, €€ poib B  MPOSIBICHUU
OMOAKTHUBHOCTH, IOAXOABI K TPOTHO3UPOBAHUIO JHIOPHIBHOCTH. MOIEKYIspHBIE JIEeCKPHUITOPHI,
OCHOBaHHbIE Ha (U3UKO-XMMHUYECKUX XapaKTepUCTUKAxX: DIEKTPOHHBbIE, CTEpPUYECKUE, KBAHTOBO-
XUMHUYECKHE U JIP.

[Mopctpykrypubie Metoasl B QSAR, HMX BO3MOXHOCTM M OrpaHUYEHUsA. AJIUTHBHBIE U
dbparmenTHbie cxeMbl. HamcrpykrypHble oaxoasl B QSAR. MeTton aHanm3a TOMOJIOTHH MOJICKYJISPHOTO
noist (MFTA).

Pa3zoen 3. Cmamucmuueckue memoost nocmpoernus Mooenetl C8a3u « CMmpyKmypa-akmusHOCHby»

CraTHCTUYECKUN TOAXOA K BBISIBICHUIO CBS3M CTPYKTYphl M OHOJOTHYECKOW aKTHBHOCTH.
XapakTepUCTUKH KauecTBa OINMCAHUA W MPEICKa3aTelbHOM crnocoOHOCTH Mojeseil. MHoecTBeHHas
auHelHas perpeccus. [IpoGiema M30BITOYHOrO YHCHA AECKPUOTOPOB. MeTonbl O0TOOpa IECKPHUIITOPOB.
[Tpoekuust Ha CKpBITbIE NEPEMEHHBIC: aHATN3 IJIABHBIX KOMIIOHEHT, PErpeccusl 4acCTUYHBIX HAMMEHbIINX
KBaJpaToB. MIcKycCTBEHHbIE HEHPOHHBIE CETH KaK OOIHUI METO/] BbISIBJICHUSI HEJTMHEHHBIX 3aBUCUMOCTEH.

Pa3zoen 4. Monexkynaprnoe mooenuposanue 6 ananiuse céa3u cmpykmypbl U OUOAKMUBHOCTNU

3HaueHue NPOCTPAHCTBEHHOM CTPYKTYpPBI [UIsl MPOSIBICHUSI OMOJIOTMYECKON aKTUBHOCTH. MeTo/ibl
MOJIEKYJISIPHOTO MOJIeIUpOBaHusl. MoNeKysipHas MEXaHUKa ¥ MOJIEKYJIsIpHasi THHAMUKA.

AHanu3 CBA3M TPEXMEPHOW CTPYKTYpbl coenuHeHuii ¢ OuoaktuBHOCTBIO (3D QSAR). Meton
CPaBHHUTEIBHOTO aHau3a MojekyspHoro noys (CoMFA). @apmakodopHbie Moenu.

OCOOCHHOCTH W METOABl MOACITUPOBAHHUSA CTPYKTYPHI O€NKOB. MojaenupoBaHHE B3aUMOICHCTBUS
JUTaH/a ¢ MUIICHbIO, MOJIEKYJISIPHBIN JTOKUHT.

Pa3zoen 5. Koncmpyupoesanue Ho8bix NOMeHYUanbHo aKMUSHbLX CIMPYKMyp

[IpsiMmoe KOHCTPYUPOBaHKE aKTUBHBIX CTPYKTYP Ha OCHOBE MOJIEJEH CBSI3U «CTPYKTYpa-aKTUBHOCTH
(oOparHas 3amgaua B QSAR) wiu cTpykTypsl Onosorndeckoit mutiienu (de NOVO nu3aiix).

[Tonck cTPYKTyp C 3aJaHHBIMU CBOWCTBaMHU C TMOMOIIBIO HAIpPaBIEHHOTO Hepebopa (BUPTyalbHbIN
ckpuauHT). CdoKycupoBaHHbIE OHOMMOTEKH. VICTOYHMKH CTPYKTYp /s CKPUHUHTA, TEeHEpauus
XUMHYECKHX CTPYKTYp U 0a3bl JaHHBIX MO JOCTYMHBIM coequHEHUsM. DuibTpanus OMOIHOTEK C yueToM
CTPYKTYPHBIX TpeOOBaHMIA, B3aUMOICHCTBHS ¢ Ononornueckoir MumieHsto 1 QSAR-Moerneit.

OO11ee KOIMYECTBO Pa3/IeioB — O.

4 O0bemM yueOHOH TUCHUIINHBI

. B 3auernnix | B akanem.
Bunpt yueOHoI paboThI
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JUCIUILIUHBI 110 y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ay uTOpPHbIC 3aHATHSA: 1,8 64
Jlexuuu (Jlek) 0,4 16
[TpakTiueckue 3ausatus (I113) 0,9 32
JlabGopaTtopusbie 3ansatusi (JIab) 0,4 16
CamocrositeabHas padora (CP): 1,2 44
KonTtakTHas camocrositenbHas pabora 12 0,4
Bunasl camoctosTensHON paboThI ’ 43,6
Buja xonTpoJs: 3a4eT ¢ o1
Br1b! yaeGHOH paboTs! B 3ayeTHBIX B acrp.
eIMHUIIAX qacax
OO01masi TpyA0eMKOCTh JUCHMILIMHBI 110 Y4eOHOMY ILIaHy 3 81
KonTakTHas padoTa — ay uTOpPHbIC 3aHATHSA: 1,8 48
Jlexumn (JIex) 0,4 12
[TpaxTrueckue 3ausatus (I113) 0,9 24
JlaGopatopusbie 3ausaTus (J1ao) 0,4 12




CamocrosiTesbHas padora (CP): 1,2 33

KonraktHas camocrosiTenbHas pabota 12 0,3

BubI CaMOCTOSATENBEHOM PabOTHI ’ 32,7
Bua konTpoJs: 3a4eT C OIX

AHHOTanus padoyeii MporpaMmMbl TUCHUILTHHBI
«XUMHS ¥ TEXHOJOTHsI OM0JIOTHYeCKH AKTUBHLIX BemecTB» (b1.B.04)

1 Heap aucuMIUIMHBI — GOPMUPOBAHUE y CTYACHTOB CHCTEMATH3UPOBAHHBIX 3HAHUH O METOaax
CUHTE3a, TEXHOJOTUSAX IIOJIYYCHHUs, MEXaHW3MaX JACUCTBHS W TPUMEHEHUU OUOJOTHMYECKH aKTHUBHBIX
BCIIIECTB, TIOBBIICHUE MPOPECCHOHAIBHBIX KOMIIETECHIIMH B OO0JacCTH TIOJYyYEHHUS W HCIOJIb30BAHUS
COBPEMEHHBIX OWOJIOTMUECKH AaKTUBHBIX BEIIECTB  CEIbCKO-XO3SMCTBEHHOTO, BETEPUHAPHOTO U
MEUIIMHCKOTO Ha3HAYCHUSI.

2 B pe3yabTaTe u3yueHus JUCUUIIMHBI 00yYAOUIUICS TOJIKEH:

Obnadams CNenyOMUMA KOMIIETCHIIMAMA U UHIAMKATOPAMH MX JOCTH)KCHHUS
TIK-1.1; TIK-2.1; [IK-2.2; IIK-3.1; IIK-3.2.

3uame.

- o0JTacTi MpUMEHEeHHUS, KiTacCH(HUKAINIO0 OMOIOTHIECKH aKTUBHBIX BEIICCTB;

- MIPUHITUTIBI M1 METOJIBI pa3pabOTKU OMOJIOTHYECKH aKTHBHBIX BEILIECTB C 3aIaHHBIMH
CBOMCTBaMH;

- IIUPOKO MPUMEHSIEMbIE TIPEICTABUTENIN OCHOBHBIX KIIACCOB FepOUIIUIOB, PETYISITOPOB POCTA,
WHCEKTUIUOB, ()YHTHIIHIOB, 3001IU/I0B, BLICOKOTOKCHYHBIX BEIIECTB, ICKaPCTBEHHBIX MPEMapaToB;

Ymemn:

- aQHAIM3UPOBATh PA3TMYHBIC METOJBI CHHTE3a OMOJOTMYECCKH AaKTHBHBIX BEIIECTB, BBHIOPATH
HanboJee TEXHOIOTUYECKU PUMEHUMYIO CXEMY MOTYYEeHUS ACHCTBYIONIETO BEIECTRA;

— 000CHOBaTh TNPUMEHEHHE PA3IUYHBIX KJIACCOB OWOJIOTMYECKHM AaKTHBHBIX BEIISCTB B
3aBUCHUMOCTH OT OCOOCHHOCTEH NIPUMEHEHHUs, BHJA BPEJOHOCHBIX OpPraHW3MOB, BO3HHUKHOBCHHS
PE3UCTEHTHOCTH, a TAK)KE HAPYIICHUS HOPMAITLHOM JIEATSIILHOCTH OpraHu3Ma YeJIOBEKa;

- 0 XMMHUYECKOH CTPYKTYpE COeTUHEHUS BBIIBUTH (hapMakodopHbie pparMeHThl U 000CHOBATh
MEXaHU3M JCHCTBHS OMOJIOTMYECKH aKTUBHBIX BEIIECCTB;

Bnaoemn:

- METOJIaMU CHHTE3a IIMPOKO MPUMEHSIEMBIX MTPEICTAaBUTENEH repOUIInI0B, PETYISITOPOB POCTA,
WHCEKTUITUO0B, ()YHTHIIHIOB, 3001IH/I0B, BRICOKOTOKCHYHBIX BEIIECTB, ICKaPCTBEHHBIX MPENapaTosB;

- HABBIKAMU JKCIIEPUMEHTATBHOM pabOThI MOMyYeHUs! OMOJOTUYECKH aKTUBHBIX BEIIECTB,
MIPUMEHEHUS COBPEMEHHBIX (PH3UKO-XUMUICCKUX METOJI0B aHAIHM3a JIS TIOATBEPIKIACHHS UX CTPYKTYPBHIL.

3 Kpartkoe coaep:xkanue TUCHUILINHBI

Pa3zoen 1. Xumus, moxcuxono2us u JekapcmeenHvle C80UCMBA azpOXUMUYECKUX Npenapamos u ux
CMPYKMYPHBIX AHANO208.

1.1. ®uTOaKTUBHBIC COSAMHEHUS.

1.2. CpencrBa 60pb0BI C MATOTCHHBIMU TPHOaMU: (PYHTUIIUIBI 1 AHTUMUKOTHKH.

1.3. NHcekToakapuIM/Ibl U MX aHAJIOTH.

Paszoen 2. Toxcuxanmol u 1ekapcmea, Hapyuaowue medenue OUOIHEPLEMUYECKUX NPOYECCO8.

2.1. VHrubuTophl KaTabOINYECKUX MPOIIECCOB: AIKUIATOPBI, TPOU3BOIHBIC TSKEIBIX METAJLIOB,
MIPOU3BOIHBIC (PTOPYKCYCHOH KUCIOTHI U ITUAHHIBI.

2.2. IHTUOUTOPHI META0OTNYECKHX MPOIIECCOB, AHTUBUTAMUHBI

Pasoen 3. [lcuxoxumuueckue nexapcmeenmvie npenapamol.

3.1. XonuHApruyeckuid CHHAINC, AaroHUCTBl W AHTaroHUCTHl AaleTHIXoNWHA. MHTruOUTOpHI
XOJIMHACTEPa3bl.

3.2. TAMK-»prudeckuii CHHAIC, JeKapCTBEHHBIE CPEJICTBA CETATUBHOTO M CHOTBOPHOTO JEHCTBUS

3.3. 'mctamMuH ¥ aHTUTUCTAMUHHBIE TTPETIapaThl

3.4. Anpendpruyeckuit cunHanc. HeWpocTUMyNATOpPHl ¥ KOHBYJIBCAHTHI. ATOHHUCTHI U
a7peHo0I0KaTOPHI.

3.5. JlakpumaTOpBI, aNTOreHBl 1 MECTHBIC aHECTETUKH. [[pOTHBOBOCTIATMTENBLHBIE TIPETIAPATHI.

3.6. BHyTpuBeHHBIC aHECTETUKH U HAPKOTHIECCKHE MTPETIapaThl.



3.7. AHTUTICUXOTHYECKHUE U TICUXOTUIECKHIE CPEICTBA
OO611ee KOIMYECTBO Pa3AeiioB 3.
4 O0beM yueOHO# TUCIUILTHHBI

O0BbeM THCHUILINHBI
Bun yueOHoi# padoThl Axax. | Actp.
3E
q. q,

OO0mas Tpy10eMKOCTb TUCHHUILINHBI 4 144 108
KonTakTHas padoTa — ay1uTOpPHbIE 3AHATHS: 2,22 160 120
Jlexkuun 0,89 32 24
[MpakTnueckue 3anarus (I13) 1,33 48 36
B TOM 4YHCJIe B (hOpPME MPAKTHIECKOMN MOTOTOBKH 1,33 48 36
CamocrosiTesibHas padoTa 0,78 28 21
CamocTrosiTenbHOE U3YyUYEHUE Pa3/IeIOB JUCIUTLITUHBI 0,78 28 21
Bun konTposs:
OKx3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOouHasl aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
Buja uToroBoro KOHTpOJIs: IKk3amMeH

AHHOTanus padoyeil MPorpaMMbl IMCUUILTAHBI
«Teopusi TeXHOJIOTHYECKHX MPOLECCOB MOJy4YeHHs OMOJI0TMYeCKH AaKTUBHBIX BemecTB» (B1.B.05S)

1 Hear aucuMmuIMHBL — (OpMUpPOBaHHE Yy OOYYAIOUIUXCS CHUCTEMATU3UPOBAHHBIX 3HAHHUHU O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHHUS XMMHUYECKUX PEaKIUid M BIUSHUU Pa3IMIHBIX (aKTOPOB
HA CKOPOCTh W HaIlpaBJICHHWE B3aUMOJICHCTBUS, MOBBIIICHHE MPOGECCHOHATBHBIX KOMIETEHIIMN B 001acTu
TEXHOJIOTMH TOHKOT'O OPTaHUYECKOT0 CUHTE3a OMOJIOTUYECKH AKTUBHBIX BEIICCTB.

2 B pe3ysbTare n3ydyeHus TUCIUIIHHBI 00yUYAIOIIUIACS T0JIZKEH:

Obnadams clnenyrOUMMA KOMIIETCHITUSMA U UHIUKATOPAMH X TIOCTHKEHUS:

[IK-1-n.1, I1IK-1-8.2, TIK-3-1.1, I1IK-3-1.2

3namy:

— METO/Ibl OpraHU3alMU U POBEICHUS] KHHETUYECKUX SKCIEPUMEHTOB IPU UCCIEAOBAHUU CIOKHBIX
OpPTraHWYECKUX PEaKIUid, MPUMEHSIEMbIX B CHHTE3€ OMOJOTUUECKH-aKTUBHBIX BEIIECTB;

— METO/bl, UCIIONB3YIOUIME KOPPEISLHUOHHbBIE YPAaBHEHHUS, IPUMEHSIEMbIE JIJISl UCCIIEI0BAHMS
KHHETHKN U MEXaHU3Ma OPTaHUYECKUX PeaKI[hil.

Ymemy:

— UHTEPIPETHPOBATH JaHHBIC, TTOJYYCHHBIC B PE3YJIbTaTe KHHETUYECKUX UCCIICIOBAHUI;

— Ha OCHOBaHWM COOCTBEHHBIX WU JIUTEPATYPHBIX TAHHBIX PACCUUTHIBATH U MPEICKA3bIBATH
BIIMSIHUE TE€X WM UHBIX (PAaKTOPOB HA CKOPOCTh U HAPABJICHUE PEAKIIUH;

— IUTAHUPOBATh KUHETUYECKUE HCCIE0BAaHNUS U BBIOUPATh OMTUMAIBLHYIO CXEMY HX MTPOBEICHUSI.

Braoemp:

— MeTofaMu 00pabOTKH U MHTEPIPETAIIUN IKCIIEPUMEHTATBHBIX JaHHBIX, TOMYYEHHBIX B X0/
MCCJICIOBAHMS TIPEBPAIIEHU OPTaHUYECKUX BEIIECTB.

3 Kpartkoe coaep:kaHue TUCHUTLINHBI

Pa3zoen 1. Dopmanvras kunemuxa

1.1. Kunernyeckue MeETOABl HCCICIOBAHHMS M ONHUCAHHS OpraHudeckux peakiuil. CrocoObl
KOJTMYECTBEHHOTO OTHCAHUS MPOIIECCa B XUMHUHM M TEXHOJIOTHU TOHKOTO OPTraHMYeCKOro CHHTe3a. MeTo bl
W3YYCHUS KUHETHKU XUMHUYECKUX peakiuil. TpeboBaHus K skcnepuMeHTy. O0paboTKa SKCIepUMEHTAIbHBIX
naHHbIX. UHTErpanbabie n nuddepeHImaibHbIe METOIBI.

1.2. UccnemoBaHue UM KHUHETUYECKHE 3aKOHOMEPHOCTH OOpPAaTUMBIX U CIOXHBIX PEaKIIHA.
3aKOHOMEPHOCTH MPOTEKaHUs OOpaTUMBIX peaKIUil pa3HbBIX NOPSAAKOB Ha mpumepe cuHTe3a BAB.
DKCTepUMEHTAIbHBIE METOJIbI MCCIIEeOBaHMs 00paTUMbIX peakiuil. [lapamiensHbie, Mocieq0BaTeNbHbIE U
MOCJIEA0BaTEIbHO-TTApAIIJIEbHBIE peakuu B TexHouornu bAB. Kunetnueckue 3aBUCHMOCTH, COOTHOIIEHUE



IPOAYKTOB, MU depeHnaibHas U UHTETpaIbHas CEJICKTUBHOCTH. DKCIEPUMEHTAIbHBIE METObl H3yUECHHUS
CJIO’KHBIX PEaKIUM.

Pasoen 2 Koppenayuonnvie ypasnenus

2.1. KoppensunonHusle ypaBHeHus. KoppensionHbie 3aBUCUMOCTH U UX IPUMEHEHUE I U3yUCHHS
MEXaHU3MOB OPraHWYECKHUX peakiuid. [IpuHimn iuHeHHOCTH CBOOOMHBIX »HEpruil. YpasHenue ['amera u
Tadta. [IpakTuueckoe 3HAUE€HUE M HCIIOJIB30BAHUE KOPPEJSIMOHHBIX 3aBHCHUMOCTEH B HCCIEIOBAaHUU
KMHETUKU U MEXAHHU3Ma OPraHUYECKUX PEAKIIHUi.

2.2. BnusHue cpenbl Ha CKOPOCTh OPraHUYECKUX peakiuil B pacTBopax. KomnuecTBeHHBIN yueT
3¢ (dexkToB cpenbl Ha CKOPOCTh JKUAKOGa3HbIX peakiuil. Mcronb3oBaHue (U3HUECKUX MOJeIed U
KOPPEJSIIMOHHBIX YpAaBHEHUM, OIKCBHIBAIOIIME BIIMSHUE CpPEIbl HAa CKOPOCTh peakuuu. I[Ipumepsl
KOJIMYECTBEHHOT'O Y4€Ta BIUSHUN CTPYKTYpPbI peareHTa U Cpeibl Ha CKOPOCTh peakluu B TexHosoruu bAB.
TepMoanHaMuyecKue acleKThl KOPPEISIIMOHHBIX ypaBHEHUM. M30knHeTnueckue cooTHomenus. Onucanue
OJIHOBPEMEHHOTO BJIMSHHS HECKOJIBKUX (PaKTOPOB HA CKOPOCTh OPIraHUYECKUX peaKlui

Pa3zoen 3. 'omoeennvlii kamanus 8 Op2anuyecKo Xumuu

3.1. 'oMorenHsIii katanu3 B opranuyeckoil xumuu. Knaccudpukanus roMoreHHOKaTaTuTHYECKHX
peakiuii U MpUMEpPHl peau3alii pa3HbIX TUIIOB TOMOT€HHOro KaTtanu3a B TexHosioruu BAB. Kucnorno-
OCHOBHBIH, METAJNTIOKOMILIEKCHBIN U (DepMEHTATUBHBIN KaTalln3.

3.2. ABTOKaTaIMTHYECKHWE pEaKIMH B XUMHUYECKOW TexHojoruu. OOmme 3aKOHOMEPHOCTH.
Oco0eHHOCTH KMHETUYECKOTO OMUCAHUS. DKCIEPUMEHTAIbHBIE METOAbl UCCIIECIOBAHMUS.

4 O0beM yueOHOH TUCHHIJIMHBI

O0beM THCHUILINHBI

Bup y4yeOHoii padoThI

3E Axan. | Acrtp.
4. 4.
OO0masi Tpy10€eMKOCTb TUCHMILINHBI 4 144 108
KonTakTHas padoTa — ayAuTOPHbIE 3aHATHS 2,2 80 60

B TOM 4YHUCJI€ B (bopMe l'[paKTI/I‘{eCKOi/JI MMOoATrOoTOBKH

0,9 32 24
(npu nanuuuu)

Jlexun 0,4 16 12
B TOM YHCIIe B (popMe MPaKTHUECKOHN MOATOTOBKH (npu Haauuuu) - - -
[Ipaktuueckue 3anarus (I13) 0,9 32 24
B TOM 4HCIIe B (popMe MPaKTHUECKOM MMOATOTOBKH (npu Haauyu) - - -
JlabopaTophsbie padotsl (JIP) 0,9 32 24
B TOM YHCJIe B OPME MPAKTUUECKOM MMOATOTOBKH (npu HanuyuL) 0,9 32 24
CamocroniTesibHasi pa6oTa 1,8 64 48
KonTtakTHas camocTosiTeNbHas paboTa 04 03
(AmmK uz VII ons 3au / 3au ¢ oy.) 18 ’ ’
CaMOCTOSITEIbHOE U3YUEHHE Pa3IesoB AUCIUIUTNHGI (wiu Opyeue ’ 636 477
BUOBL CAMOCMOAMENbHOU PAOOMbL) ’ ’
Bua uToroBoro KOHTpoOJIA: 3a4eT C Ol[eHKOI

AHHOTanus padoueii MporpaMMbl TUCHHUIIHHBI
«MeToabI COBpEeMEHHOr0 oprann4yeckoro cunresa» (b1.B.06)

1 Heab aAuCHMIIMHBI — GOPMHUPOBAHKE Y CTYJEHTOB CUCTEMbI MOHATUN O METOJIaX OPraHUYEeCKON
XUMHH, HeOOXOUMBIX JIJIsl TOHUMaHUS M OMMCaHUS MPOLIECCOB OPraHUYECKOTO CUHTE3A.

2 B pe3yabTare H3y4yeHHs AUCHMIIUHBI 00YYAIOLIUICS 10JI7KEeH:

Obaadamye cnenyromUMU KOMIETEHIUAMHI U MHAUKaTOpaMu ux noctmxenus: 11K-1.2

3HaMb:

— OCHOBHBIE MOHATHS U METO/Ibl OPTaHUYECKON XUMHUHU JJIS peIieH s PO eCCUOHANIBHBIX 3a/1a4;

— OCHOBHBIE 32aKOHOMEPHOCTH CBSI3H XMMHUYECKHUX CBOMCTB OPraHMUYECKUX BEILECTB C UX CTPOCHUEM;



— CIIOCOOBI MOJIYYECHUS OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB U METOJBI TpaHC(hOpMaIuu
OCHOBHBIX (DYHKIITMOHATBHBIX TPYIIIL;
ymemo:
— NPOBOAUTH AHAIU3 CXEM CHUHTE3a IMPUMEHUTENIBHO K MPOLIECCaM MOJYyYEHHS] OPraHUYECKHX
COCJTMHECHUH;
— MPUMEHSITh TEOPETUUYCCKUE 3HAHUS HA MPAKTUKE U UCIOJB30BaTh B CBOCH pabOTe COBpEMEHHBIC
METO/Ibl OPTaHUYECKON XUMUU;
— 000CHOBaTh BEIOOP TEMbI HAYYHOT'O HCCIEA0BaHNUs, (POPMYITHPOBATH €0 LEIH U 33]a4u, BEIOpaTh U
CIOCOOBI UX PELICHUS;
61a0emy:
— METOJIaMU OpPraHMYeCKOW XUMHUH AJI pelleHus Mpo(ecCHOHATBHBIX 3a/lad U COAep KaTeIbHOM
MHTEPIPETALMH ITOJTYyYEHHBIX PE3yJIbTaTOB;
— COBPEMEHHBIMH TEOPETHYECKHUMH IPEICTABICHUSAMU OPTraHUYECKOW XUMHUHU ISl OOBSCHEHUS
CTPOCHHUSI U CBOMCTB OPraHUYECKUX BEIIECTB;
HaBbIKAMHM COCTaBJICHMSI IUIAHUPOBAHMS M ONTHMH3ALUM CXEM [IOJYyYEHUs OpPraHUYECKHUX
COCIMHEHUH 3aJJaHHOTO CTPOCHUS,
3 Kpartkoe coaep:kanue TUCHUILIUHBI
Monyab 1. «3amuTHbIe TPynnbl B OPraHu4eckoM CHHTE3e)
1.1. BBenenue. OCHOBHBIE TOHATUS OpraHuyeckoro cuHTe3a. CTpaTerus M TaKTUKA OPraHUYECKOTO
cuHTe3a. BpiOOp onTUMalIbHONW CXEMBbI CUHTE3a OPTaHMYeCKOro COoeIMHEHUs. BBIX0/, KOJIUYECTBO CTaIui,
JOCTYMHOCTh PEAareHTOB, CEIEKTUBHOCTh peakuuil u apyrue Qaxtopbl 3PGPEKTUBHOCTH CXEMBI
OpraHMYecKoro cuHre3a. EquHnunas crtaaus cuHTe3a. Peakuuu U MeToJpl oprannyeckoro cunresa. Hosbie
CHHTETUYECKUE METOJbl: TEMIUIATHBIA U MAaTPUUYHBIM CUHTE3, TaHAEMHBIC MpeBpanieHusi. OCHOBHBIE ATarbl
XUMHYECKOT0 CHHTe3a. MHUKPOBOJHOBBIM MeTOJ mpoBeneHus cuHre3a. CyOcTpar, peareHT, pacTBOPHUTEIb,
Karajau3aTop. THIBI KaTajin3a, WCIOJIb3yeMbIe B OpraHMYeckoM cuHTe3e. MexdasHble KaTaau3aTopsl:
KpayH-3(upbl, YeTBEPTUYHbICE AMMOHUIHBIE colu. PacTBopuUTeN, MpUMEHsAEMbIE B OPraHMYECKOM CHUHTE3€.
KucnoTHO-0CHOBHBIE CBOMCTBA PACTBOPUTENEH.
1.2. 3amuTHBIE IPyNIbI B OPraHnyeckoM cuHTe3e. 3amuTa cnuptoBoilt OH-rpynmnel. 3amuTHEIE TPYIIILL:
METUJIbHAsA, OCH3WIbHas, T-OyTWJIbHAs, M-METOKCUOEH3WIbHAs, TPUTWIbHAS, TPUMETWICUIUIbHAS, TPET-
OYTHJIIMMETUIICUITUIIbHASA, TETParuApONUpaHIIIbHAS, alleTUIIbHAs, M-HUTPOOCH30MIbHAS, MHUBAIOWIbHAS.
3amura OH-Tpynmnel B TIMKOJSX: H3OMPONMIMICHOBAS, OCH3WIUACHOBAs, HTWIHICHOBAs 3aIlUTHBIC
rpynnsl. 3amuta OH-rpynmnsl B eHomax: MeTuaoBble U OCH3UIOBBIC, Y(DUPHI, ATKOKCHOKCUMETHIILHBIE U
alWIbHBIE TPOU3BOAHBIC (EHONOB. METHICHIUOKCUTPYINA - JUIsl 3alllUTHBI JIBYXaTOMHBIX (DEHOJIOB.
3amuTa THONBHOMU Tpymnbl (OeH3WIbHAS, OCH3TUAPUIbHAS). 3alUTa KapOOHUIBHON TPYIIIEI B albJIETHIAX U
KETOHAX: IMUKJIMYECKUE alleTalld U THOAIETaIN, €HOJIBl M €HAMUHBI. 3aliuTa KapOOKCUIILHOMN TPYIIIbBI: TPET-
OyTui0BbIe, OCH3UIOBBIE U M-METOKCUOEH3UIOBBIE 2(PUPHI, OKCA30JIMHOBAS 3alUTA. 3alIUTa AMHUHOTPYIIIbI:
alIbHble M KapOamaTHble TIpynnbl  (OEH3WIOKCUKAPOOHWIIbHAS, TPET-OyTUIOKCUKApOOHWIIbHAS,
bIyopeHUIMETUIIOKCUKAapOOHHIIbHA), alKWiIbHas 3amuTa. llpuMmeHeHue OeH3oicyibpoxiaopuaa U
OeH3anmpJeruaa A 3alUThl aMUHOTPYNNBI U ee Moaudukanuu. 3ammra NH-cBs3ell B reTeponukiax u
amugax. 3ammura CH-cBsizeil B ankuHax. Y CIOBUS BBEACHUS U yIAJ€HUSl 3alUTHBIX TPYII, YCTOMYUBOCTh
UX K JEHCTBUIO pa3IMYHBIX pEareHToB (KHUCIOT, OCHOBAaHUM, OKWCIHUTENEH, BOCCTAaHOBUTEIEH U Ap.).
Crpaterust HCTIONBb30BAHUSI 3aLTUTHBIX TPYII: MTPUHIIUIIEI OPTOTOHATBHONM CTAOMIBHOCTH U MOAYTHPOBAHUS
7aOUIIFHOCTHU 3aLTUTHBIX TPYIII.
Moayab 2. «CuHTe3bl HA OCHOBe KapOOHOBBIX KHCJOT U MeETOIbl BOCCTAHOBJIEHUSI OPTraHUYECKHX
COeIUHEeHUIT»
2.1. TlojyyeHue MPOU3BOJAHBIX HA OCHOBE KAPOOHOBBLIX KHCJIOT. MeTOIbl TONy4YeHHUS KapOOHOBBIX
KHCJIOT M WX MPOU3BOJIHBIX. METOMIbI aKTUBAIMM KapOOKCHUIILHOM TPYMIIBI. XJIOPAHTHUIPHUIBI, CMEIIaHHBIC
AHTUJIPHU]IBI, aKTUBUPOBAaHHBIE d(DUPHI, a3uabl. AKTUBUPYIONIUE U KOHAeHcUpyromue areHTol: K/IU, peareHT
Myxkaswmbl, kapOoauumuabl, peareHT Kactpo. Ilentumaaeiii cuate3. CtpaTerusi UCHOIb30BaHUS 3aIlIUTHBIX
TPyl B TMENTUIHOM cuHTe3e. KOHJEHCHpYIOIIMEe areHThl, NPUMEHSEMble B TMENTHIAHOM CHHTE3E.
Kunkodaszueiit 1 TBepaoda3Hbie METONBI CHHTE3a MenTua0B. [lomumepHble MaTpuibl I TBEpA0(pa3HOTO
CUHTE3a M 00JIACTH MX UCTOIb30BaHUSI.



2.2. CuHTe3bl HAa OCHOBE MAJOHOBOIO M aNeTOyKcycHoOro 3¢upa. Peakumu nexapOOKCHIMPOBAHUS,
JeKapOEeTOKCUIINPOBAHUS, alKWINPOBaHUs, alinpoBanusi, KueBenarens, Muxasnsa. Peakuun nuknuzanuu
Kap0O- M TeTepOLUKINYECKUX CHUCTEM Ha OCHOBE 1,3-IMKapOOHHIBHBIX COeIMHEHHH, peakuuu ['aHua u
Knopa.

2.3. MeTobl BOCCTAHOBJIEHHS] OPTrAaHMYECKUX COeNHEeHMit

Metoapl nekapOOKCHIUpPOBaHUS W JAeKapOoHWIMpoBaHusa. KaTtamuruueckoe TuApupoBaHHe. TwHIIbI
KaTaJIn3aTOPOB THAPUPOBAHUSA: METAJUIbl IUIATUHOBOW TIpyIIbl, HUKENb PeHes, ero pa3HOBUIHOCTH.
Karanuzatoppl ToMOreHHOro THAPUPOBAHUS, CTEPEOCEIEKTUBHOE KaTaJUTHYECKOE TI'MJIPUPOBAHUE.
BoccraHoBieHMEe  KOMILIEKCHBIMM — THMApMJIAMM: T'MIpuasl Oopa M amoMuHus.  boporuapun,
UaHOOOPOTUAPUA U TPHALETOKCH-OOPOTMAPUA HATpUs, WX MpPUMEHEHHEe B CcHUHTe3e. PeareHTh
IHJIpOOOPUPOBAHUS, HCIIOIb3YEMbIE B CUHTE3€: JUOOpaH M €ro KOMIUIEKCHI, TUCHAMUI- U TeKCHIIOOpaHsl, 9-
BBN, cenexrpuabl. ['mapoGopupoBaHMe alKEHOB U QJIKUHOB. [ HIpOOOPUPYIONIHE pEareHThl IS
CTEPEOCENIEKTHHOTO THUIPOOOPHPOBAHMS W  BOCCTAHOBJICHHS: THUHWIOOpaH, anbnuHOopaH, CBS-
OKcaboppanuInHbL. AOMOTHIPHUA TUTHs, Aur3o0yTunamomuanid-ruapus (JUBAJI-H), ankokcuruapuasi
amomunusi, BUHAJI-H.  BoccraHoBieHue — pacTBOpSIIOIIUMHUCA ~ MeTajulaMd.  BoccTaHoBiieHue
apoOMaTHYECKUX COCIUHEHUH 1EI0YHBIMU METAJIJIAMU B KUIKOM aMMHAKE

Monayas 3. « MeToabl OKUC/IeHUSI OPTaHUYeCKUX coequHeHuii u MeToabl ¢popmupoBanus C-C u C=C-
cBs3ei»

3.1. MeToabl OKHCJIEHHS OPraHMYeCKHX coeAMHeHMii. PeareHThl M KaTaau3aTopbl OKUCIEHHs. MeTo/bl
OKHCJIEHHS C Y4YacTMEM METaJJIOB: COEAMHEHMs] MapraHiia u Xpoma, cepeOpa, pyreHus, ocmusi, AD-
ruJipokcuirpoBanue. OKUCIeHne HeMeTAUIMYECKMMU peareHTaMu: TMMETUIICYIb()OKCHA, 030H, KUCIOPO/ B
IPUCYTCTBUM KaTaJlM3aTOPOB, JUOKCUJ ceneHa, Jlecc-MapTuH mnepuoauHaH, MEPOKCHJIbI, HAIAKUCIOTHI,
OKCOH, N-MeTUIMOP(OIUHOKCH], TUMETUIMOKCUpAH, NEepUuoJaT HaTpus. OMOKCUIMPOBAHUE AJIKEHOB.
ONOKCUIUPYIOIINE areHThl: HaJKapOOHOBBIE KUCIIOTHI, TpeT-OyTuiaruaponepokcua. CTepeoceneKTUBHOCTh
peakuMd B HPUCYTCTBUM KOMIUICKCOB BaHAIUs. DHAHTUOCEJIEKTHBHOE SIOKCUIMPOBAHHUE METOAAMHU
[Hapnecca u Sxo0Ocona.

3.2. Metoas! popmupoBanusi C-C u C=C-cBsa3zeii

Metoabl oOpasoBanusi C-C-cBszeli ¢ TNOMOLIBIO METAJUIOOPIaHUYECKUX peareHToB. Jlutuil- wu
MarHuhoprannyeckue — coeauHeHus.  CuHTE3  MarHuiopranuueckux — coeauHeHui.  [lomyudenue
JUTUHOPTaHUYECKUX COEIMHEHUIN JUTHPOBAaHUEM U TPAHCMETAJUIMPOBAHUEM OPraHUYECKHUX CyOCTpaToB.
[lIxana CH-kucnmotHOCTH yrieBojgopoAoB. Jlutupyrommue arentsl ankwuiutuu, JIJA, JITMII u
KaTaJIu3aTophl JINTUPOBaHUA. Peakuuu JNUTHN- 1 MarHUHOPraHUYECKUX COECOUHEHHUH C BOAOH, TUOKCHIIOM
yriaepojaa, ajibJerujiaMd, KETOHAaMH, CIIOKHBIMH 3(upamMu, HUTpPUIAMH, S3IMOKCUIAMH, OpTO-3dupami,
TPETUYHBIMM aMHUJaMH, aMuaaMu BaitHpe6a, OopHbIMM 3¢upaMu, HENpeaeNbHbIMU KapOOHUIbHBIMU
coenquHeHussMU. [lonydyeHre aMHHOB C MOMOIIBIO METAIJIOOPTaHUYECKUX PEeareHTOB. ApPUIMPOBAaHUE I10
VYaemany. Menpopranndeckue peareHTsl. [lomydyeHue nUTHH-IUATKWI-M  AMAPWIKYIIPATOB M X
IPUMEHEHHE B OpraHndeckoM cuHTe3e. CTepeoXuMus NpUcOeIMHEHUSI METAJUIOOPTaHUYECKUX PEareHToB K
KapOOHMIIBHOH IpyIIe NpUCcOeIUHEHNE TI0 U MPOoTHUB npasuia Kpawma.

MeTtonsl 06pazoBanus C-C-cBsizel ¢ MOMOIIBIO peakluii KpOCC-COUeTaHus, KaTaJIu3UPyEeMbIX KOMILJIEKCAaMHU
nayaaus. Karamuzatopel kpocc-coueranus. Peaknum Cysyku, Xeka, Kymansl, bymBansaa-Xaprsura.
Coueranue ¢ TepMUHAIBHBIMY aTKUHaMU (peakiiys COHOTaLINpBhI).

Mertoab! o6pazoBanust C=C cs3eil. Peakius meratesuca. Peakuinu 3IMMUHUPOBAHUS ANKHITAJOTEHUIOB,
TO3WJIATOB, Me3WIaToB. (OCHOBaHMs, UCHOJIb3YEMbIE JJIi DIUMUHUPOBAHUSA: TpPET-OyTHJIAT Kalus,
IIPOU3BOJHBIE MUPUANHA, aMUIUHEL. Jleruapartanus cnuptoB. Jerunparupyromue areHTsl. CHHTE3 aJIKEHOB
u3 to3wiruapazoHoB (peakuuu Ilanupo u bemdopna-Ctusenca). Peakuus Burtura: nonydyenue uianuoB
dochopa, ocHOBaHMs, HCIOJIB3yeMble B peakuuu obOpazoBanus Z- u E-ankenos. Ilomydenue 3¢upon
ankmiochoHOBBIX KUCIOT (peakuusi ApOy30Ba) U X HCIIOJIb30BAHHUE B CHHTE3€ aJIKCHOB: METO/1 XOpHepa-
Yonacsopaa-Ommonca, Moaupukanus Ctuna-/xenapu

4 O0beM yueOHOH TUCHMIINHBI.

Bup yueOHoii pa6oThI O0BLeM THCHUILINHEI




Axkan. | Actp.

3E

u, u,
OO0masi Tpy10eMKOCTb AUCHHUILINHBI 4 144 108
KonTakTHas pa6oTa — ayAuTOPHbIE 3AHATHS 2,22 80 60
Jlekuun 0,44 16 12
[Ipaktuueckue 3austus (I113) 1,78 64 48
JlabopaTophsbie padbotsl (JIP) - - -
CamocrosiTesibHas padora 0,78 28 21

KonTtakTHast camocrosiTenpHas pabota
(AmmK u3 VII ons 3au / 3au ¢ oy.) 0.78
CaMOCTOSITEIbHOE M3YYCHHE Pa3/IesoB AUCIUILUIUHBI (wiu Opyeue ’ 28 21
BUOBL CAMOCMOAMENbHOU pabOmblL)
Bua konTpoJn:

IK3amMeH 1 36 27

KonraktHas paboTa — mpoMeKyTouHas aTTeCTaIUs 1 0.4 0.3

[ToaroroBka K 3K3aMeHy. 35.6 26.7
By HTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanus padoyeil MporpaMMbl IMCUUILTAHBI
«MouJiekyasipabie 0cHOBBI aTopusnonorum» (b1.B.07)

1. Heab AMCHUNIMHBI — IPUOOPETEHUE CTYIEHTAMU CUCTEMbI 3HAHUI B 00JIACTH OCHOB MATOJIOTHH
OMOXMMHMUYECKHX IIPOIIECCOB, KOTOpas IMO3BOJUT MM B JaJIbHEHIIEM CaMOCTOSTEIBHO pa3OupaThcsi B
OMOXMMHYECKHX M MOJIEKYJISPHBIX MEXaHHW3MaX BO3HHUKHOBEHHS W MPOTEKaHHUS Pa3IMYHBIX 3a00JeBaHUA,
OTIPE/CIIATh BO3MOXKHBIE OMOMMIIICHU IS JICUCHHUS ITHX 3a00JIeBaHWN WIIM KYIMHUPOBAaHUS HETAaTHBHOTO
COCTOSIHUSI OPraHU3Ma, COMMYTCTBYIOIIETO M.

2. B pe3ysbTare n3yueHus JUCHUIIUHBI 00YYAIOIMIACS T0JIKEH:

Obaadoame CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-8.1; [1IK-2-u.1; TIK-2-1.2

3name:

— COBpPEMCHHBIC HAy4YHbBIE JOCTH)KCHHS W TIePCIICKTHUBHBIC HaINpaBlIeHUs paboT B oOmactu
MATOJIOTHICCKUX OMOXUMHUYECKHIX PEaKIUi;

— COBpEeMEHHBIC XHMHYECKHE, (DH3UKO-XUMUYEeCKHe, (OTOXUMHUYCCKHE, KHHETUYECKHE U
TEPMOJMHAMHYECKHE, MEXaHUYECKHWE NPEJCTABICHHUS O TMATOJIOTHYECKOM MPOTEKaHUU OHOXHUMHUYECKUX
MIPOIIECCOB M BO3MOKHOCTSX X KOPPEKTUPOBKH;

— OCHOBHBIE THITbI, MEXaHU3MBI U TMPEATIOCHIUTKA PA3BUTHUS TATOOMOXUMHYECKUX MPOIIECCOB;

Ymems:

— TPOBOAMTH AHAIW3 HAYYHOW IJIUTEpaTypbl B OOJIACTH COBPEMEHHBIX HCCIEIOBaHUN B oONacTu
MaTOJIOTHYECKON OMOXUMMUU,

— ¢opMynupoBaTh BO3MOXKHBIE MEXaHU3MbI TOpPaXXEHHs OpraHU3Ma TMpU  HAPYIICHUHU
OMOXMMHYECKHUX MPOIIECCOB B KIIETKAX Pa3HbIX TKAHEH;

— TPUMEHSTHh TEOPETUYECKHE 3HAHMS 110 HOPMAIBHON M MaTONIOTUYECKOW OMOXUMHUM IS BBIOOpa
BO3MOXXHBIX OWOMHIIICHEH JUIS JIedeHHs 3a00JICBaHWM WJIM KYIMAPOBAHHUS HETATUBHOTO COCTOSHHS
OpraHu3Ma, COMyTCTBYIOIIETO UM;

Bnaoemn:

— MeTrojamMu paboThl C HAYYHOH, CIPABOYHON IUTEPATypoll U DIEKTPOHHOOMOIMOTEYHBIMU
pecypcamu 1Mo OCHOBAM MaTOJIOTHUECKON OMOXUMUU U MCCIEAOBAHUN B ATON 001acTH;

— METOJOJIOTUYECKUMH TOAXO0/IaMH, MTO3BOJISIONINMHE BBISBISTh B3AaUMOCBSI3U MEXy HAPYIICHUSMH
OMOXMMHYECKHX PEAKIIMA Ha YPOBHE CYOKIIETOYHBIX CTPYKTYP M UX MPOSIBIICHUSMH Ha YPOBHE OPTaHHU3Ma;

— METOJaMH KPUTHUYECKOTO aHaIh3a M OICHKHM COBPEMEHHBIX HAyUYHBIX JOCTHKCHHH B 00JacTu
MaTOJIOTUYECKOW OWOXMMHUU, TEHEPUPOBAHMS HOBBIX UACH TpU PpEHICHHH HCCIEAOBATEIbCKUX U
MPaKTUYECKHX 3a/1a4y B JAHHOU 00J1acTH;

— CITOCOOHOCTHIO U TOTOBHOCTBIO K Pa3pabOTKe HOBBIX MOJIXOJ0B K BO3/ICHCTBUIO HA MOTEHIHMATLHBIC



OMOMMUILICHH JJIs1 JIeYeHUs 3a00JIeBaHUM WM KyTUPOBAaHUS HETATUBHOT'O COCTOSIHUSL OpraHU3Ma.

3. Kpatkoe coaep:xaHue JMCHUTIMHBI

Paszoen 1. Beoewue 6 namonoeuueckyro ouoxumuro. Monexyrapuas namogusuonrocus u
namon02udecKds OUOXUMUsL KIemKU.

Mecro nato¢usuonorun B cucreme 3HaHuil. Ilpenmer marodusuonoruu. Kareropuum u paszgensl
natopu3noaorui. THUIIOBBIE MATOJOTHYECKUE MPOIECCHl M THIIOBBIE MOJICKYJISPHOKJIETOUHBIC PEaKIIHH.
OCHOBHBIE NPUHLHUIIBI )KU3HEACATEIHOCTH, HAPYIIEHUE KOTOPBIX MPHUBOAMT K IATOJOrMU. BBeneHue B
MOJIEKYJsIpHYI0  maTopusuonoruto. [latodusmonoruss KJIETOYHBIX CTPYKTYyp. buomH(popmanmnoHHas
[aToJIOTUsA: MpolecCc Iepefadd TIeHEeTH4YecKol MHGopManuu, MyTalld, MOHOTEHHbIE M IOJUIE€HHBIE
3a00JeBaHus, POJIb MPOIYKTOB MYTaHTHBIX T'€HOB B IATOTE€HE3€ HACIEICTBEHHbIX Oonesnei. Iloaxomsl
JICYCHUIO HACJEJICTBEHHbIX 3a0ojeBaHMi. HapylieHus KOHTposis KauecTBa M paclpesielieHuss MOJEKYyl B
kierke. Mexanusm perumkanuu JIHK. @epment tenomepasza. Mexanusmel penapanuu IHK, 3ab6oneBanus,
HEMOCPEACTBEHHO CBA3aHHBIE C HApYyLUIEHHEM MPOLIECCOB pernapanuyd reHoB. MoJleKylsipHble MEXaHU3MbI
oOecrieueHrsT KOHTPOJISI KauecTBa CTPYKTYpPhI OCIKOB B MPOIECCe TPAHCIAIMUA U (POJJAMHTA; MATOJOTHUH,
CBSI3aHHBIE C HAPYILIEHUEM THUX IPOLIECCOB.

Pasoen 2. Ilamonocus MoneKyIApHbIX cCUCmeM YNpasieHus KiemoyHbLMU NPOYeCCaMU.

OOmiee mnNpeACTaBIEHWE O MEXaHU3Max YIPABJIEHUS KIETOYHBIMU IIPOLECCAMH C ITOMOIIBIO
XUMHUYeckux curHanoB. Ilaromorum surangos. Ilartomorum perentopoB. MexaHU3Mbl BHYTPUKIETOUYHOM
CUTHAJIM3aluu (aJeHUJIATIMKIAa3Hasi CUCTEMA YIPABIICHUS, KaJlbLIMNH-3aBUCUMbIE PETYJIATOPHBIE KacKaJpbl,
(GocHOMHOZUTUIHBIA PETYIATOPHBIM Kackal) M HX MaTojJoruu. MoJeKyaspHble OCHOBBI MEXaHH3Ma
BO3HHUKHOBEHUSI HApPKOTHYECKOW 3aBUCHMMOCTH. Ponb okcuma azora (II) B perymsauuu ¢usnonornvyeckux u
[aTOJIOTHYECKUX IIPOLIECCOB. YINpaBJICHUE IMPOLEcCaMH Ppa3MHOXKEHMS U JUPPEepeHIMPOBKH KIIETOK.
OHKOreHe3: 3THOJIOTUS U TAaTOr€HE3 OHKOJIOTMYECKUX 3a00JieBaHUM, BUPYCHBIM OHKOreHe3. OCHOBHBIE
HOJXO/IbI K JICUEHUIO OHKOJIOTHUECKUX 3a00eBaHNi. MexaHnu3Mbl rH0eny KIETOK: alonTo3, HEKPO3.

Pasoen 3. buo- u namoouoxumusi UMMYHHOU CUCTHEMDbI.

Knerounbsle 1 MOJNEKyJIIpHbIE MEXaHU3Mbl UMMMYHHUTETa. MOJIEKYJIIpHbIE MEXaHU3Mbl [1aTOI€HHOI'O
IPOSIBJICHUS MMMYHHUTETA: ayTOMMMYHHbIE 3a00JIeBaHUS, HUMMYHOJAE()UIMUTHI, TMIIEPUYBCTBUTEIBHOCTD.
MexaHu3Mbl Pa3BUTHS BOCIIAIUTEIBHON PEaKIIUU.

Pa3zoen 4. bBuoxumus u namoghuzuonocus HeupoHos.

CTpyKkTypHO-(YHKIMOHATbHAS OpraHM3allys HEPBHBIX KIETOK. Meraboanueckue 0coOEHHOCTH
HelipoHa. IlaTosormdeckue COCTOSIHHsS HEHWPOHOB: HIIeMHUs, snwiencus. [laronoruss cuHanTUYECKON
nepenaun. HeifponereneparuBHsie 3a001€BaHus.

4. O0beM y4eOHOMH JUCIUIJIMHBI

O0beM qMCHUIITHHBI
Buj yue6Hoii padoThl Axan, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTb JUCHUIINHBI 4 144 108
KonTtakTHasi padoTa — ayIUTOPHBIE 3aHATHS 2,22 80 60
Jlexuun 1,33 48 36
[IpakTryeckue 3aHATHS 0,88 32 24
B TOM 4ucCJIe B (pOpMe MPAKTUUECKOM MOATOTOBKH 0,88 32 24
CamocrosiTesibHas padoTa 1,78 64 48
KonTakTHas camocTosTenpHas pabora 178 0,4 0,3
CamocTosTeTbHOE U3YUYSHHUE Pa3/IeTIOB TUCIIUTLTAHBI ! 63,6 47,7
Bua MTOroBOro KOHTPOJIS: 3adyeM C OIEHKOM
AHHOTanus padoyeil MPOrpaMMbl M CUUILIAHBI
«Meaununckas xumusp» (b1.B.08)
1. Heab JMCHUIVIMHBI — HAy4YUTh CTYJCHTOB pa30HpaTbcsi B OCHOBaX (hapMakoJIOTUU H

CTPYKTYPHOTO JH3aiiHa (PU3MOJOTHUECKH AaKTHUBHBIX BELIECTB, TO €CTh BHJETh B3aMMOCBS3b MEXKIY
XUMHUYECKON CTPYKTYpPOil M GU3MOIIOTHYECKOM aKTUBHOCTBIO, a TAKXKE peliaTh 0OpaTHYIO 3a1auy



«CTPYKTYpa — CBOMCTBOY - KOHCTPYHPOBATH HEOOXOUMBIE CTPYKTYPBI, 00JIaJAI0INE 3aIaHHBIM CBOHCTBOM.

2. B pe3yabTaTe u3yyeHusi JUCHUIIMHBI 00YYAKOIIHIACSI T0I/KEH:

Obaaoams cleayOmUMU KOMIOETCHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:

IIK-3.1; I1IK-1.1; T1IK-4.1; TIK-2.1; T1K-2.2; TIK-3.3

3namo:

— KJIACCU(MKAIIHIO JICKAPCTBEHHBIX MIPENapaToB;

— OCHOBHBIE TMOHATUS (apmakokuHeTnku (BBemenue JIC, BcacwkiBaHMe, pacIpeleicHHE,
NETIOHUPOBaHKE, METa00JIN3M, BHIBEICHHE);

— OCHOBHBIE (papMakosoruueckue >PQeKTbl, MOHATUS METa0OJIUT, aHTUMETA0OIUT, ONpeaeicHIE
«pELEeNTOpP», TUIIBI PELENTOPOB U T.1.

— OCHOBHBIE MOJXO/IbI JIJIsi CHHTE3a aHTUMETA00JIUTOB.

Ymems:

— paboTaTh CO CHEIMAIBLHON TUTEPATypPOi: PETUCTPOM JICKAPCTBEHHBIX CPEICTB, [ ocymapcTBeHHON
®apmakoneeit PO.

Braoemy:

— HaBBIKAMH Pa0OTHI B JIAOOPATOPUH, METOJJAMU CUHTE3a U aHalu3a OMOJIOTUYECKU aKTHUBHBIX
BEILIECTB.

3. KpaTkoe coaep:kaHue U CHUILIHHBI

Pa3zoen 1. O0uias papmakonorus.

®dapmakokunetuka. OCHOBHbIE TOHATHUA. MeTaboau3M KceHoOMoTHKOB. {dapmakoanHaMUKAa.
OcHosHble nousATus. HelipomenuatopHsie npoueccsl. @epMeHTb U TOPMOHBI.

Pa3zoen 2. Pa3zpaboTka JeKapCTBEHHBIX CPE/ICTB.

Jpar-gu3aiin — onpenenenue. Mctopus HanpaBIeHHOrO KOHCTPYMPOBAHMS JICKAPCTBEHHBIX BEILIECTB.
OcHoBHbBIE MOHATHUSA. DTanbl co3faHus JekapcTBa. OmnpeneneHue U Banuganus mumieHd. KomOuHatopHas
xuMusa. CKpUHHHT, €ro BHABL. JIOCTOMHCTBA M HEAOCTAaTKH KOMOMHATOPHOTO moaxoja. [loMck HOBBIX
JIEKAPCTBEHHBIX CPEACTB B MPUPOJAHBIX HCTOYHMKaX. lloaxon k npar-au3ailHy Ha OCHOBE HMPUPOJHBIX
coequHEeHU. PoJib BBIYMCIMTENBHOW TEXHUKH, MOJEKYJISPHbIA JOKUHI. KiMHHYECKHME UCIbITaHuS.
JloGpoBonbibl. Bompockl 3THKM B KIMHUYECKUX HCIBITAaHUAX. J[BOIHON ciemodt MeTon opraHu3anuu
ucnbpiTanui. CTaguu KIMHAYSCKUX UCTIBITAaHUH. BOMpPOCH MHTEIUICKTYATbHOW COOCTBEHHOCTH. CTOMMOCTH
pa3paboTKu JIeKapCTBEHHBIX cpeAcTB. ToproBeie Ha3BaHus. J[keHepuku. [lommenka rexapCTBEHHBIX
CPENCTB.

Pa3zoen 3. OtaenbHbIe KIACCHI JIEKAPCTBEHHBIX CPEJICTB.

CpenctBa, neicTByIOIMKUE HA HEPBHYIO cucteMy. CpenicTBa, AEMCTBYIOIINE HA CEPICUHOCOCYIUCTYIO
CUCTEMY. XeMuoTepaneBTHYECKUE MIPOTUBOMUKPOOHEIE CpEACTBa. XeMUOTepaneBTUYECKUE
MPOTUBOPAKOBBIE CPENICTBA.

Pasoen 4. 1306paHHbIe BOIIPOCHI COBPEMEHHOM MEIUIIMHCKON XUMUH.

Bonpocsl noka3zarenbHON MeAuUMHBL Pa3HuIa B MOJAXOAE K CIOPHBIM METOAMKAM B Pa3IMYHBIX
HAy4YHBIX MIKoJaX. D¢ dekT mianedo u crnocoObl ero HUBenupoBaHus. OMacHOCTh TOMEONATHH U UHBIX 12
aHTUHAy4HbIX MeToAuK. [IproHHBbIE 3a00eBaHuUs, MPUOHBI KaK OCOOBIN KilacCc MH(EKIIMOHHBIX areHTOB.
AHWIUIIOKCAHTBl U aHTUOKCHUJIAHThl. IMMyHOCYyTIpeccopbl 1 UMMYHOMOAYISATOPbl. OCHOBHBIE MOJOKEHUS
crannaptoB GLP u GMP (nagnexarieil abopaTopHOM M NPOM3BOJACTBEHHOW NpakTUkH). OcoOEHHOCTH
MOJIYYeHHUS! JIEKapCTBEHHBIX CPEJICTB M3 PACTUTENIBHOrO ChIphsi. METOAbl yCTAaHOBJICHHS NEPBUYHOM,
BTOPUYHOW M TPETHUYHOM CTPYKTYphbl O€nkoB. TEeXHHWKW BBIpANIUBAHUS KPUCTAJIOB, TPUTOAHBIX JIJIst
PEHTTEHOCTPYKTYPHOTO aHanu3a. JKU3HEHHBIH UK U Kiaccudukamus BupycoB. HobeneBckast mpemust mo
XHUMUU 32 TEKYITUH TOJT C TOYKH 3PCHHS IPUMEHEHUS B MEIUITMHCKONW XUMUH.

4. O0beM y4eOHOMH JUCHHIJIMHBI

O0beM TUCHUIIINHBI

Buj yueOHoii padoThl Axax | Acp.
3E
u, u,
OO0umast Tpy10eMKOCTb AUCHMILINHBI 7 252 189
KonTakTHas padoTa — ayuTOpPHbIE 3aHATHSA: 4,89 176 132
Jlexnun 0,89 32 24




[IpakTudeckue 3aHITHS 0,89 32 24
B TOM 4YHCIIe B (hOpME MPAKTUIECKOM MOITOTOBKH 0,89 32 24
JlaGopaTopHbIie paboThI 3,11 112 84
B TOM 4HCJIe B (pOpME MPAKTUIECKO MOATOTOBKH 3,11 112 84
CamocrosiTesibHas padoTa 1,11 40 30
CaMocCTOATENbHOE U3YUEHHUE PA3/IETI0B AUCLUILIUHBI 1,11 40 30
Bun konTposs:

IKx3aMeH 1 36 27
KonrtakTHas paboTa — MpOMEKyTOUHAs aTTeCTaIlUs 1 0,4 0,3
[ToaroroBka k sK3aMeHy. 35,6 26,7
Buja MTOroBOro KOHTpOJIS: IKk3aMeH

AHHOTaIuUsA padoyeii MPporpaMMbl TUCHUILIHHBI
«DapManeBTHYECKH AHAJIU3 U CHCTEMA KOHTPOJIA KayecTBa JieKapcTBeHHbIX cpeacTs» (b1.B.09)

1 Heap aucuumianubl — popMupoBaHue y 00ydaromuXcsi CHCTEMaTU3UPOBAHHBIX 3HAHUH B 001acTu
CUHTCTHYCCKUX OWOJIOTMYECKHM AaKTUBHBIX BEHICCTB C YIIyOJICHHBIMU 3HAHUSMH KOHTPOJIS KadecTBa
JICKaPCTBEHHBIX CPEJICTB, a TAK)KE KOHTPOJIbHO-PA3PEIINTENFHOM CUCTEMBI TP UX MPOU3BOJICTBE.

2. B pe3yabTaTe M3y4YeHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKeH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH UX JIOCTUKCHHUS

I1K-4.1; T1IK-4.2.

3namey:

- npeaMeT GpapMaleBTUYeCKON XMMHUH U OCHOBBI (papMaIieBTHUECKOro aHalln3a;

- HOPMAaTUBHO-TIPABOBYIO 0a3y NpH MPOU3BOJICTBE U OCYIICCTBICHUH KOHTPOJIS KauecTBa
JIEKapCTBEHHBIX CPEJICTB.

Ymems:

— M3y4aTh ¥ aHATU3UPOBATH HEOOXOAUMYIO HHPOPMAIINIO, TEXHUYECKHUE CPEACTBA KOHTPOJIA U
MOKA3aTeJIH OIICHKU COCTOSIHHSI Ka4eCTBa JICKAPCTBEHHBIX CPEJICTB;

— MPOBOANTh aHAIM3 COCTOSIHUS OOBEKTOB HAONIOJIEHHUs, KOMIUIEKCHO OOOCHOBBIBATH
MIPUHUMAEMBIC U PEATTU3YeMbIC PEIICHUS.

Braoemy:

- 0a30BBIMHU MPUEMAMH U MeTOAaMH (apMaIleBTHUECKOTO aHAIHM3a MPHU MPOU3BOJICTBE
JIEKapPCTBEHHBIX CPEJICTB;

- HOpMaMu | nipaBwiiamMu GXP mpu mpowu3BoACTBE M KOHTPOJIE KauecTBa JICKAPCTBEHHBIX
CpPEZCTB.

3 Kpartkoe coaep:kaHue TUCHUTLINHBI

Paszoen 1. @apmayesmuueckasn xumus, HOpMamueHoO-npPasosas OOKYMeHmayus no KOHmpoio
Kauecmea iekapcmeeHuvix cpeocms u 1 ocyoapcmeennas @apmaxones.

1.1. [Ipenmer papmarieBTUYECKON XUMUH U €€ CBSI3b C IPYTMMU HayKaMu

1.2. Co3nianue HOBBIX CHHTETUYECKUX JIEKAPCTBEHHBIX CPEJICTB

1.3. ®enepabHBIN 3aK0OH O JIEKAPCTBEHHBIX CPEICTBAX

1.4. CrangapThl KauecTBa JIEKAPCTBEHHBIX CPEACTB

1.5. l'ocynapcrBennast @apmaxores

Pa3zoen 2. Hopmot GXP u anemenmor ghapmayesmuyeckoco ananusa.

2.1. CootBerctBue ctanaapram GxP

2.2. CucteMbl oOecrieueHus: Ka4ecTBa Ha MPOU3BOICTBE

2.3. Opranuzanus JeATeNbHOCTH otTaena koHtposis kadectBa (OKK) dapmameBruyaeckoro
MIPOU3BOJICTBA

2.4. TlpaBuia MpOM3BOJICTBA M KOHTPOJIS KAUECTBA JICKAPCTBEHHBIX CPECTB

2.5. OcobeHHOCTH aHaMK3a JIEKAPCTBEHHBIX CPEICTB OPTaHMUECKON U HEOPTAaHUUYECKOM MPUPOIBI

2.6. 'oMeonaTrueckue JIeKapCTBEHHBIE CPEJICTBA

OO11ee KOJIMYECTBO pa3AesioB 2.

4 O0beM yueOHOH TUCIUIIMHBI



4. O0beM y4eOHO AUCHUNIMHBI

B 3au. B akan.

Bunsr yaeOHoI paboTh €IUHNLAaX gacax
OO01mas TpyA0eMKOCTb AMCHMILIMHBI 110 Y4eOHOMY IIaHY 3 108
AyIUTOpPHBbIE 3AHATHS: 1,78 64
Jlexumu 0,45 16
[IpakTrueckue 3aHATUS 0,89 32
Jlaboparopust 0,44 16
CamocrosiTesibHas padoTa: 1,22 44

Bua uTOroBOro KOHTPOJIS:

3a4eT ¢ OLICHKOM

B 3au. B actp.

Bupl yueGHO# paboThI eAMHUIAX yacax
OO0masi Tpy10eMKOCTb TUCHMILIMHBI 10 Y4eOHOMY IJIaHY 3 81
AyAUTOPHBbIE 3aHATHS: 1,78 48
Jlexun 0,45 12
[TpakTHdeckue 3aHITHS 0,89 24
JlaGoparopus 0,44 12
CamocrosiTeJbHas padoTa: 1,22 33

Bua MTOroBOro KOHTPOJIS:

3a4eT C OLICHKOM

AHHOTanuA padoyeil NPporpaMMbl JUCUMILIHHBI

«ConmnanbHO-IICHX0JIOTHYeCKHEe OCHOBBI Tpo(eccuonaibHoro passurus» (b1.B.10)

1 Heap aucuMmIMHbI — (OPMUPOBAHWE CONMATBLHO OTBETCTBCHHOW JIMYHOCTH, CIIOCOOHOH K
caMOOpraHu3allid U Pa3BUTHIO, YMEIOIIEH BbICTPAUBATh U PEaIM30BBIBATH CBOIO JKU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIIPaBIsATh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX pEAIHsIX, B YCIOBUAX HEMPEPHIBHOTO
o0pa3oBaHMs, yMEIOIIEH OCYIIECTBISATh COLMAIBLHOE B3aUMOACHCTBHE M PEalU30BbIBATH CBOIO pOJIb B

KOMaHJEC.

2 B pe3yabTaTre H3y4eHUs: AUCHUILIMHBI 00yYAIOLIUIICHA T0KEH
OO6nagath caeayOIMMI KOMIIETEHIIUSAMU U HHIMKATOPAMHU UX JOCTHUKEHHUS:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.2, VK-6.3

Buame:

CYIIHOCTb HpO6H€M OopraHus3alv U CaMOOpraHu3alvu JUYHOCTHU, €€ IMOBCACHUSA B I'PYIIIIC B
YCIOBUAX COBPEMCHHOTI'O 06H_[eCTBa 1 HCIIPCPBIBHOI'O O6p&30BaHI/I$[;

MCTOABI CaMOOpraHnu3aliui U PasBUTHA JIMYHOCTHU, BBICTpAWBAHUA W pCaIM3allii TPAaCKTOPHUU
CaMOpPa3BUTH:, BBIpa60TKI/I neyenojaranuss M MOTUBAIIMOHHBIX  YCTAHOBOK, pPa3BUTHUA
KOMMYHHKAaTHUBHBIX CIIOCOOHOCTEH 1 IIOBCACHUS B I'PYIIIIC,

O6H_Iy1-0 KOHICIIIHUIO TEXHOJIOT Ui opraHu3ani BPpEMCHH U IMOBBIIICHUSA BQ)CI)CKTI/IBHOCTI/I €ro
HCIIOJIB30BaHUAA,

MCTOAUKU H3YUCHUSA COLUAIIBHO-TICUXOJIOTHYCCKUX SIBJICHUI B C(bepe YIpaBJICHUA U
CaMOyInpaBJICHUSA JIMYHOCTH, I'PYIIIIbI, OpraHrU3alu.

Ymems:

IUTAHUPOBATh U PelaTh 3a/1a4 JIMYHOCTHOTO U PO ECCHOHATBHOTO Pa3BUTHS;
aHAJIN3UPOBaTh  CBOM  BO3MOXKHOCTM M OTpaHMYEHHUs,  HCIIOJIb30BATh
CaMOJMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHUS;
yCTaHaBIMBaTh C KoJuleraMM (OJHOTPYNIIHUKAMM) OTHOIIEHHS, XapaKTE€PHU3YIOLIUECs
3¢ (HEeKTUBHBIM YPOBHEM OOILIECHUS;

TBOPUYECKM IIPUMEHSTh B PELIEHUH NPAKTUYECKUX 3aJa4 HMHCTPYMEHTHl TEXHOJIOTUH
OpraHM3alKi BpEMEHU U MOBBIIIEHUS 3PPEKTUBHOCTH €r0 UCIOJIb30BaHUS.

MCTOAbI

Braoemy.:
— COLHAIBHBIMA M TICHXOJIOTHYECKHMMHU TEXHOJIOTHSMH CaMOOPTaHU3AIlMK M Pa3BHTHS JTHYHOCTH,
BBICTPAWBaHUs M PEATM3AIMK TPACKTOPUH CaMOPa3BUTHSI,



— MHCTPYMEHTAaMH ONTHMH3ALUHU HCIIOJB30BAaHUS BPEMEHH, HABBIKAMU IUIAHUPOBAHUS JIMYHOTO U
y4eOHOT'0 BpEMEHH, HaBbIKaMU CaM000pa30BaHus;

— TEOPETHYECKMMHM U  MPAKTHUYECKUMH  HaBBIKAMH  TNPEAYNPEXKICHUS W Pa3pelieHHs
BHYTPUJIMYHOCTHBIX U TPYNIOBBIX KOH(IUKTOB;

— croco0aMy MOTUBAIMH YWICHOB KOJJIEKTHBA K JINYHOCTHOMY U IIPO(PECCHOHATBHOMY Pa3BUTHIO;

— CMOCOOHOCTSIMH K KOHCTPYKTHUBHOMY OOIICHHIO B KOMaH€e, pe(IeKCUM CBOETrO MOBEICHUS U
JUJIEPCKUMHU Ka4eCTBaMH.

3 KpaTkoe coaep:kanue AU CUHITUHBI

Pa3zoen 1. Obwecmeso: Hosbie ycro8us u (hakmopwvl pazeumus TUYHOCMU
CoBpemeHHOE OOIIECTBO B YCIOBHSIX INI0OamM3alui U HH(GOpMaTU3aLINH.
ConuanbHbIE MPOLIECCHI
WNHCTUTYTHI collManu3aluu JIMYHOCTH
WNHucTuTyT 00pasoBanus
ConumanbHas 3Ha4UMOCTh PO eccuu.
«Mos npodeccusi B COBpEMEHHOM POCCHIICKOM OOILIECTBE

Pa3aeﬂ 2. Jluunocms. CoyuanbHuvle U NCUXOI02UYECKUE MEXHONO0SUU CAMOOP2AHUZAYUU U
camopazeumuisl

1. Tlcuxonorust IMYHOCTH

2. Crpareruu pa3BUTHUSI U CAMOPA3BUTUS JTUMYHOCTH

3. Camoopranu3zanys u caMopeanu3ais JMIHOCTH

4. JIMYHOCTH B CUCTEME HEMPEPHIBHOT'O 00pPa30BaHU

5. Lenenonaranue B IMYHOCTHOM U podeccuonanbHoM pa3Butul. [Ipaktiukym «llocTpoenne

KapbephD».

Paszoen 3. I'pynna. Coyuanvusie u ncuxonocuieckue mexHouio2uy 2pynnoso2o no8eoeHus: u
Jauoepcmea

1. Komnextus u ero popmupoBanue. [Ipaktukym «lIcuxonorus oOuieHus»

2. Crumm pykoBojcTBa u nunepcersa. [Ipaktukym «KomannoobpaszoBanue. JlngepctBo»

3. Ilpaktuxym «YmpaBieHue KOHQIUKTHBIMUA CUTYAIlUSIMU B KOJUIEKTHBE)

4. Ilpaktukym «MOTUBBI TUYHOCTHOTO POCTa»

5. CouuaibHO-TICUXOJIOTUYECKOEe  OOecleyeHne  yIpaBleHHs  KOJJIEKTHBOM.  [IpakTukym

«VICKyCCTBO YIIpaBIsATh COO0I
OO11ee KOJIIMYEeCTBO pa3/iesoB 3.
4 O0beM yueOHOH TUCHHIJIMHBI

oL

O0beM TUCHMILINHBI
Buj yue6Hoii padoThl
3E | Akaa. 4. | AcTp.4.

O0mas Tpy10eMKOCTb JUCHUIINHBI 2 72 54
KonTakTHas padoTa — ayAuTOPHbIE 3aHATHS 1,33| 48,0 36
Jlexun 0,44 16,0 12
[MpakTuueckue 3anstus (I13) 0,89 32,0 24
CamocrosiTesibHas padora 0,67 32 18
KonTakTHas camocTosTensHas padora 0.67 0,2 0,15
CaMOCTOSITEIbHOE U3YUYEeHHE Pa3/Ie0B JUCIUIUINHBL | 23,8 17,85
Buna xourpoJs: 3auver

AHHOTanus padoyeil MPOrpaMMbl M CUMILIHHBI
«CoBpeMeHHbIe HANTPABJICHUS M METObI MOTyYeHNsI OU0JI0rMYecKH AKTUBHBIX BellecTs» (b1.B.11)

1 Heap AMCHUIUIMHBI. O3HAKOMIICHHE C COBPEMEHHBIMH HANpaBlICHUSMU W TEHACHIHMSIMH B 00IacTH
METOJ/IOB TIOJIYYCHHSI OMOJIOTHYECKU-aKTUBHBIX COCAMHEHUH, MOBBINICHHE HAYYHOW M METOJIOJIOTHYECKOM
KOMIETCHIIMA CTYACHTAa, HEOOXOAMMBIX Ui peHieHus Npo(eCcCHOHANBHBIX 3a/ay, CBSA3aHHBIX C
IIPOBEJICHNEM Hay4YHO-HCCIIE0BATENbCKON paboTh



2 W3ydyeHue NMCUMILIMHBI HAMIPABJIEHO HA MPUOOPETEHNE CJeTYIOIMNX KOMNETeHIIHii 1 HHAUKATOPOB
HX TOCTHKEHHU:
IIK-1-n.1; TIK-2

Buame:

— COBPEMEHHBIC TCHICHIIUU Pa3BUTHS U TIPOOIEMbI XMMHH OMOJIOTUYECKH AKTHUBHBIX BEIIIECTB;

— TEOPETUUYECKHE OCHOBBI COBPEMEHHBIX METOIOB MOJYyUYCHUsI OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— c1ocoObI pa3/iesieHUs U aHAIN3a TPOCTPAHCTBEHHBIX U30MEPOB;

— MIPUMEPHI KATATUTUYECKHUX MTPOIIECCOB B XUMUHU OMOJIOTUYECKH aKTUBHBIX BEIIIECTB;

— IPUMEPBI CTEPEOHANIPABICHHOTO CHHTE3a OMOJIOTUYECKH aKTUBHBIX BEIIIECTB.

— METO/Ibl CHHTE3a U IPUMEHEHUSI MEYCHHBIX N30TONIaMU OMOJIOTHUYECKHA aKTUBHBIX BEIIECTB,

— MIPUHITUITBI CO3/IaHUS CYIIPAMOJIEKYJIIPHBIX aHCaAMOJIeH,

Ymemn:

— pa3paboTaTh CXeMbl CHHTE3a OMOJIOTHYECKH aKTUBHBIX BEIIECTB C YYETOM MPUHIIMIIOB CTPATETHH
OpPraHUYECKOI0 CUHTE3a,

— aHaJM3UPOBATh AJIbTEPHATUBHBIE METOJIBI CHHTE3a KOHKPETHBIX BEIIECTB C YYETOM JOCTYIMHOCTH
peareHTOB, CTaIMMHOCTH, CEJIEKTUBHOCTH TIPOIIECCA;

Braoemy:

— METOJJaMH KPUTUYECKOTO aHAJIHM3a CIIOCOOOB CHHTE3a OUOIOrMUECKH aKTUBHBIX BEIIIECTB;

— METOJJaMH CTEPEOHAIPABIIEHHOIO CUHTE3A 1I€JIEBbIX OMOJOTUYECKH aKTUBHBIX BEILIECTB;

— METOJaMH COOPKH CYNPaMOJIEKYIISIPHBIX CTPYKTYP C 3a/IaHHBIMH CBOHCTBaMH.

3 KpaTkoe coaep:kanue A CUUNTUHBI
Beenenne. OnucaHnue OCHOBHBIX pa3zenioB Kypca. CTpykTypa Kypca U INpaBuiia PEHTHUHTOBOM CHUCTEMBI.
CoBpemeHHbIE MPOOIEMbl U TEHACHLUUHW B XUMHH OHOJOTHYECKH AKTUBHBIX BEIIECTB. TE€pMUHOIOTUS H
OCHOBHBIE TTOHSTHUS.
Paznen 1. IlmannpoBaHue CMHTE3a CJIOKHBIX OPraHHUYECKHUX MOJIEKYJI ¢ MIPUMeHEeHHeM PeTPOCHHTe3a
1.1 PerpocunTes. OcHoBHbIe OHATHS. [[paBuiia 1 METOIBI MOCTPOCHUS PETPOCUHTETHYECKOTO JIEpEBa.
1.2 Perponsl. Tunel U NpuMEHEHHUE PETPOHOB TP OCYILECTBICHUHN PETPOCUHTE3A
Paznen 2. CtepeocenekTuBHblii cuHTe3 BAB
2.1 TlpoctpanctBeHHast uzomepusa. HomeHknatypa u cnocoObl 0003HaueHUs. MeTo/Ibl aHau3a U
pazzeneHus NpoCTPaHCTBEHHBIX H30MEPOB
2.2 Metoapl CHHTE3a YUCTHIX PHAHTHO- M AUACTEPEOMEPOB C MPUMEHEHUEM XHPATbHBIX PEareHTOB U
XUPAIbHBIX BCIIOMOTATEIbHBIX BEIIECTB
2.3 Metoasl cuHTe3a MeTopl CHHTE3a YUCTHIX SHAHTHO- U JMACTEPEOMEPOB C MPUMEHEHUEM XHPATbHBIX
KaTaJnu3aTopoB
Paznen 3. OcHoBBI cynpamosiekyasspHoii xumuu. [IpumMeHeHue cynpamoJieKyJasipHBIX CHCTEM B
TE€XHOJOTUM OMOJIOTHYeCKH-AKTHBHBIX BellleCTB
3.1 Ilpeamer cympamoiiekynsipHoi XuMuu. OCHOBHBIC TIOHSITHSI U OTIPEICIICHUS
3.2 CynpamoneKkyisipHble aHCaMOITU C 3apsHKEHHBIMU YaCTUIIAMU. «X035€Ba» KaTHOHOB U aHMOHOB
3.3 «Xo3sieBa» HEUTPAITBHBIX MOJICKYIT
Paznen 4. MeToabl cuHTe3a U IPUMEHEHHE OPTaHNYeCKUX COeIMHEeHH I, MeUYeHbIX H30TONaMH
4.1 HomeHknaTypa COeIMHEHUHN, MEUEHHBIX HM30TONAaMHU. METOJbl CHHTE3a OMOJIOTHYECKU-aKTUBHBIX
COEIMHEHU I, MEUEHHBIX U30TOMaMHU
4 O0beM yueOHOMH TUCHUIIINHBI

AHHOTanuA padoyeil NPpOrpaMmMbl JUCUMILIHHBI

«CoBpeMeHHbIe HAITPABJICHUS M METO/bI MOJTy4eHHs1 OM0JI0rMYeCKH AKTHBHBIX BELIECTB)
1 Heap AUCHUIUIMHBI. O3HAKOMIIEHHE C COBPEMEHHBIMH HANpaBlICHUSMU W TEHACHIHMSIMH B 00IacTH
METOJ/IOB TIOJIYYCHHSI OMOJIOTMYECKU-aKTUBHBIX COCAMHEHUH, MOBBIIMICHHE HAYYHONW U METOJIOJOTHYECKOM
KOMIETCHIIMA CTYACHTa, HEOOXOAMMBIX i1 peHIeHus Npo(eCcCHOHANBHBIX 3a/1ay, CBS3aHHBIX C
MIPOBEICHUEM HAYYHO-HCCIICIOBATEIHCKON PaOOTHI
2 V3yvyeHue NMCHMILIMHBI HANIPABJIEHO HA MPHOOPETEHNE CJETYIOIMX KOMNETEHIIHI 1 HHIUKATOPOB
UX JOCTHKEHUS:
[IK-1; TIK-2



3namo:

— COBPEMEHHBIE TEH/ICHIIUU Pa3BUTH U MPOOIEMbl XUMUH OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

— TEOPETHYECKHUE OCHOBBI COBPEMEHHBIX METOJIOB MOJIYYCHUS OMOJOTUIECKH aKTUBHBIX BEIIIECTB;

— CHOCOOBI pa3/IelIeHNs U aHalIu3a IPOCTPAHCTBEHHBIX H30MEPOB;

— IPUMEPHI KATATUTHYECKUX TPOIIECCOB B XUMUU OMOJIOTMUECKN aKTUBHBIX BEIIECTB;

— IPUMEPHI CTEPEOHAINIPABICHHOIO CUHTE3a OMOJIOTHYECKH aKTUBHBIX BEILIECTB.

— METOJIbI CHHTE3a U TPUMEHEHHUS MEYCHHBIX N30TOMaMU OMOJIOTMYECKU aKTUBHBIX BEIIECTB,

— IPUHLIUIIBI CO3JJaHMsI CYTIPaMOJIEKYJISIPHBIX aHCaMOJIeH,

Ymems:

— pa3paboTaTh CXEeMbI CHHTE3a OMOJIOTMUECKH aKTUBHBIX BEIIECTB C YUETOM MPHUHIIMIIOB CTPATETUN
OpPraHUYECKOI'0 CUHTE3a;

— aHaJM3UPOBATH AJIbTEPHATUBHBIC METO/bl CHHTE3a KOHKPETHBIX BEIIECTB C YUYE€TOM JOCTYIHOCTH
pEeareHToB, CTaAUHHOCTH, CEJIEKTUBHOCTH IIPOLIECCA;

Braoems:

— METOJJaMH KPUTHYECKOT0 aHAJIM3a CII0COOOB CHHTE3a OUOJIOrMYECKH aKTUBHBIX BEIIECTB;

— METOJJaMH CTEPEOHAIPABIICHHOTO CHHTE3A IIEICBBIX OMOJIOTUYECKU AKTUBHBIX BEIIIECTB;

— METOoJaMH COOPKH CYNPaMOJIEKYISIPHBIX CTPYKTYP C 3a/IaHHBIMH CBOHCTBaMH.

3 KpaTkoe coaep:kanue A1 CHUIITAHBI
Beenenne. OnucaHnue OCHOBHBIX pa3fenoB Kypca. CTpykTypa Kypca M IpaBuUjia pEUTUHTOBOW CHUCTEMBI.
CoBpemeHHbIE MPOOIEeMbl U TEHACHLIUU B XUMHH OHOJOTHYECKH aKTUBHBIX BEUIECTB. TepMUHOIOTUS U
OCHOBHBIC TTOHSATHUS.
Paznen 1. IlnanupoBanue CMHTE3A CJI0KHBIX OPraHUYeCKUX MOJIeKYJI ¢ IPUMeHEeHHeM PeTPOCHHTEe3a
1.1 PerpocunTe3. OcHoBHbIe OHATHS. [[paBuiia 1 METOIBI MOCTPOCHUS PETPOCUHTETHYECKOTO JIepEBa.
1.2 Perponsl. Tunel U NpuMEHEHHUE PETPOHOB TP OCYILECTBICHUN PETPOCUHTE3A
Paznen 2. CtepeocenekTuBHblii cuHTe3 BAB
2.1 TlpoctpanctBeHHas nu3omepus. Homenkmnarypa u cnocoObl 0003HaueHus. MeTo/ bl aHaTu3a U
paszeneHus NpoCTPaHCTBEHHBIX U30MEPOB
2.2 Metoapl CHHTE3a YUCTBIX PHAHTHO- U JHUACTEPEOMEPOB C MPUMEHEHUEM XHPATbHBIX PEareHTOB U
XUPAIBbHBIX BCIIOMOTATEIbHBIX BEIIECTB
2.3 Metoasl cuHTe3a MeTopl CHHTE3a YHCTHIX SHAHTHO- U JAUACTEPEOMEPOB C MPUMEHEHHEM XHUPATbHBIX
KaTaJnu3aTopoB
Paznen 3. OcHoBbI cynpamosiekyasipuoii xumuu. [IpuMeHeHne cynpamoJieKyJasipHBIX CHCTEM B
TE€XHOJOTUM OMOJIOTHYeCKH-AKTHBHBIX BellleCTB
3.1 Ilpenmer cympamoiiekynsipHoi XuMun. OCHOBHBIC TIOHSITHSI U OTIPEICIICHUS
3.2 CynpamoneKkyisipHble aHCaMOITH C 3apsHKEHHBIMU YaCTUIIAMU. «X035€Ba» KaTHOHOB U aHMOHOB
3.3 «Xo3sieBa» HEUTPAITBHBIX MOJICKYIT
Paznen 4. MeToabl cuHTe3a ¥ IPMMEHEHHE OPTaHNYeCKUX COeIMHEeHH i, MeUYeHbIX H30TONaMH
4.1 HomeHknaTypa COeIMHEHHI, MEUEHHBIX HM30TONMaMU. MeToAbl CHHTE3a OMOJOTUYECKH-aKTUBHBIX
COEIMHEHUI, MEUEHHBIX U30TOIaMHU
4 O0beM yueOHOI TUCIHUIITHHBI

B G0l D6 Bcero 8 cemecTp 9 cemecTp
WABL yHCOHOM PAVOTRI 3E AKkaj. 4. 3E AKkaj. 4. 3E AKaj. 4.

Oomas TPYAOEMKOCTh 5 180 5 72 3 108
JAUCIUTTHHBI
Konrakrwan —— pabora -1 , 67 | g5 | (g9 322 | 178 | 64
ayIUTOPHBIE 3AHATHS:
Jlexmnn 0,89 32 0,44 16 0,45 16
[Tpaxtuueckue 3anstus (I13) 1,78 64 0,45 16 1,33 48
B ToM m@mcne B gopMe| 4 gg | g4 | (g5 16 | 133 | 48
IIPaKTUYECKON IIOATOTOBKHU ' ' ’
CamocrosiTe/ibHasi padoTa 2,33 84 1,11 40 1,22 44
KonTakTHas  camocTosTenbHas 2.33 0.6 111 0.2 1,22 0.4
pabora




CamocTosTenbHOoe U3y4yeHue
pa3IesioB AUCIUITITHHBI 834 39.8 436
Bua konTpoJsi:
Bu MTOroBOoro KOHTpPOJIst 3auer 3auyer ¢ OlEeHKOoi
Bujbl yueoHoii pa6oTsl Bcero 8 cemectp 9 cemecTp

3E AcTp. 4. 3E AcTp. 4. 3E Actp. 4.
Oobman TPY10E€MKOCTh 5 135 2 54 3 81
JUCHHUILTNHBI
Konrakrnas —~ pabora - g 72 | 089 24 | 178 48
ay/IMTOPHBIE 3aAHITHS: ' ' ’
Jlexuu 0,89 24 0,44 12 0,45 12
[Tpaxtuueckue 3ausatus (I13) 1,78 48 0,45 12 1,33 36
B Tom uMcre B opue| 4o | 4e | g5 12 1,33 36
NPaKTHYECKOH MOJrOTOBKH ’ ’ ’
CamocrosiTesbHasi padora 2,33 63 1,11 30 1,22 33
KonTakTHass  caMmocrosiTenbHas 0.45 0.15 0.3
pabora 233 1,11 1,22
CamocrosiTensHOe U3y4yeHue 6255 29 85 327
pasiesioB qUCIUTLIHHbI ’ ' ’
Bunx konTpoOJs:
Bu ©TOroBOro KOHTpPOJIst 3auer 3auer ¢ oneHKoi

AHHOTaus padoyeil MPOrpaMMbl JHCHUTINHBI
«CuHTe3 0M0/10TMYeCKH AKTHBHBIX BelllecTB U npexkypcopos» (b1.B.12)

1 Heap AUCHMIVIMHBI — TpHOOpPETeHHWE 3HAHWM M YMEHHMH B OO0JIaCTH TpenapaTHBHOTO
OpPraHUYeCKOTo CHHTE3a OMOJOrMYECKH aKTUBHBIX BEIECTB, METOAAMHU UX UIECHTH(PHUKALINY. .

2 B pe3yabTate H3y4eHHs1 AUCHMILIMHBI 00yYAIOLIHIICH 110 MPOrpaMMe ClielHATNTETA J0JKeH:

Obaadoams cnenyoIMI KOMIIETEHIIMSME U UHANKaTopamMu ux poctxkenus: [1K-1.1; T1K-4.1; TIK-
4.2,

3nams:

- OCHOBHBIE KJacChl OMOJOIMYECKH aKTHBHBIX BELIECTB, METOABI MX IMOJY4YEeHHs, aHalU3a, 00JIaCTH
NPUMEHEHHUS.

Ymemy:

- BBIOpaTh pallMOHAIBHYIO CXEMY CHHTE3a OMOJIOTMYECKH aKTHUBHBIE BELIECTBA M3 JOCTYIHBIX MCXOIHBIX
COEIMHEHUH, TPENIIOKUTh METObI AHAJIN3A ITOJIYYEHHBIX LIEEBBIX BEIIECTB U IPEKYPCOPOB.

Braoemy:

- HaBbIKAMM IIPENapaTUBHOTO OPraHUYECKOro CHHTE3a, (U3MKO-XUMHUYECKUMH METOJaMHU aHaju3a,
UACHTU(DUKAIIMY OPraHUYECKUX OMOJOTMYECKH aKTUBHBIX BEILIECTB.

3 Kpatkoe cogep:kanue A CHUITHHBI

Beoenue.

Knaccudukanus Ouonornuecku akTUBHBIX BemiecTB (BAB). OcHOBHblE METONBI U MOAXOMABI IMPU
CUHTe3e U pa3paboTke MeTo 0B monydenust bAB.

Paszxoen 1. Xumus u npumenenue azpoxumuyeckux npenapamos.

CuHTe3 ¥ NMPUMEHEHUE XUMHYECKUX CPEJICTB 3aIlUThl pacTeHuil. ['epOULnbl, HHCEKTOAKApULIU/IbI,
¢byurummasl. CuHTE3 W MPUMEHEHHE PEryNATOpoB pocTa pacteHui. CHHTE3 U NMpUMEHEeHHE (PEepOMOHOB,
PETYJIATOPOB POCTa U Pa3BUTHS HACEKOMBIX.

Pa3zoen 2. Xumus u npumeneHue 1eKapCcmeeHHbIX Npenapamos.

ATOHHCTBI U aHTarOHUCTHI HEHPOMETUATOPOB LIEHTPAIBHON U nepudepruyeckoil HEpBHON CUCTEMBI.
CepneuHo-cocynucteie cpeacTtBa. [lpemaparsl, BIMSIONIME HAa HWMMYHHYIO CHCTEMY. AHTHOHMOTHKH,
OaKTepUIMIHbIE IpenapaTbl U AaHTUMUKOTHKH.



OO11ee KOIMYECTBO Pa3ieioB — 2.

4 O0beM yueOHOH TUCIUIIMHBI

O0beM THCHHUILINHBI
Bun yueOHoi# padoThl Axan. | Acip.
3E
4. 4.

OO01ast TPy10€eMKOCTb THCIHMIIIHHBI 4 144 108
KonrakTHasi pa6oTa — ay1MTOPHbIE 3aHATHSA: 3,56 128 96
B TOM 4HcJie B opMe NPaAKTHYECKOH MOATOTOBKHU 3,56 128 96
[Ipaktuueckue 3anstus (I13) 1,78 64 48
B TOM 4HCIIe B pOpME MPAKTUIECKOH MOATOTOBKH 1,78 64 48
JIaboparopusie paboTsl (JIP) 1,78 64 48
B TOM 4YHCJIe B (hOpPME MPAKTUIECKOMN MOTOTOBKH 1,78 64 48
CamocrosiTesibHas padoTa 0,44 16 12
KoHrtakTHas camocTosTenbHas paboTa 0,4 0,3

0,44
CamocrosiTenbHOE U3yUYEHUE Pa3/IeIOB TUCIUTLTUHBI 15,6 11,7
Bua konTposs:
Buja UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOMH

AHHOTAaIUs padoyeid MPOrpaMMbl THCIHUTLTAHBI
«Icuxosmorus nias xumukony» (b1.B.13)

1 Ieab JMCHUIIMHBI — TPHOOpETEHHE CTyIEeHTaMU 3HAaHUW B o0nactu 3PPEeKTUBHOM
KOMMYHHKAIIM ¥ B3aUMOJICHCTBUS B KOJUICKTUBE, pPAa3BUTHE IICHXOJOTUYECKOM W JIMYHOCTHOMN
KOMIETEHTHOCTH  CTYJIEHTOB, HEOOXOIMMOW  Juis  JalbHEWIIero  yCHEIIHOTO  BXOXJIEHUS B
po(heCCHOHATBLHYIO Cpey.

2 B pe3yabTare n3yuyeHus TUCIUIIMHBI 00yYaloIuiics M0 MporpaMMe CHeHATUTETA T0JIKeH:

Obaadame cIeNyONMMH KOMITETEHITUSIMU U HHIUKaTopamu ux goctwkenus: YK-3.1; YK-3.2; VK-
3.3; YK-6.1; YK-6.2.

3nams:
- OCHOBHBIE TICUXOJOTHYECKHE TMOHATUS (NICUXUKA, CO3HAHWE, WHIWBUM, JTUYHOCTh, WHIAWBUAYAIbHOCTD,
MICUXWYECKUE TPOIECCh, KOMMYHHKAIIUS, BOCHPHUATHE, B3aUMOJICHCTBUE, IIEJCIOaranue w Tp.);
MICUXOJIOTHYECKHE OCOOEHHOCTH Tpoliecca 00IIeHus; MpodeccnoHaTbHO BaKHBIE KaueCTBa, 3HAYUMBIC IS
Oyayuiel cnennagbHOCTH; CIOCOOBI Pa3pabOTKH ONTUMANIBHBIX ITPOrPaMM JOCTUKEHHS MPOPECCUOHAIBHBIX
uenein

Ymems:
- aHATM3UPOBAaTh CBOM BO3MOKHOCTHM U OTPAaHWYEHHs, HCIOIb30BaTh METOABI CaMOJAMAarHOCTHKH,
CaMOIIO3HAHUsS, CAMOPETYJSAIMA W CAaMOBOCIIMTAHWS, YCTAHABIWBATh C KOJUIETAMH OTHOIICHUS,
xapaktepusyrommecs 3P(HEeKTUBHBIM YPOBHEM OOIICHHUS;, aHAIU3UPOBATH MPOOJIEMHBIE CUTYallud ¢ TOYKU
3peHus TICUXOJIOTUN YEeTIOBEKa.

Bnaoemy:
- HaBBIKaMU M METOJaMH Pa3pelieHus MPOOIEMHBIX CUTYaI[Mi, BOSHUKAIOIIMX B TIpoIlecce OOMICHHS (B TOM
qrclie KOH(JIUKTHBIX); HABBIKAMH M METOJAaMU TMOBBIIICHUS YPOBHS CaMOMOTHBALIMUA K BBHITIOJTHEHHUIO
po(heCCHOHATLHOW  JACSITEILHOCTH, METOJaMH  IUIAHHPOBAHHUS  MPO(ECCHOHATBLHON  JCSATEILHOCTH,
IeNIeTIoaraHus ¥ pa3paboTKy ONTUMATBHBIX MPOTPAMM PealIU3aliy [ETH.

3 Kpartkoe coaep:kaHue TUCHUTLINHBI

Pasoen 1. Beeoenue 6 ncuxonouro

[ToHSTHE «IICHXOJIOTHM» KaK HAayKu. MeCTO TICHMXOJIOTMH B CHCTeMe HayK. VMcropwsi pa3BuUTHSA
MICUXOJIOTHYECKOTO 3HAaHUS W OCHOBHBIC HANpaBlEHUS B TCHXOJOTWU. VHAWBHI, JIUYHOCTH, CYOBEKT,
WHAUBUIYATLHOCTh. llcuxuka m opranusm. [lcuxuka, moBeneHue W AesITeNbHOCTh. OCHOBHBIC (DYHKIIUN



NCUXUKH. Pa3BuTHE CUXUKHU B MpoLIecce OHTOTeHe3a U (unoreHe3a. Mosr u ncuxuka. CTpyKTypa IMCUXUKH.
CooTHoltieHne co3Hanus 1 6ecco3nareabHoro. OCHOBHBIC ICUXUYECKHE TTporiecchl. CTPYKTypa CO3HAHMS.

Pa3zoen 2. [losnasamenvhvie npoyeccoi

Omymenue. Bocnpusitue. IlpeacraBnenne. Buumanue. Ilamars. MpllieHHe W MHTEIUIEKT.
Boobpaxenue. TBopuecTBo. DMolnu 1 4yBcTBa. [Icuxmueckas perymsius OBEICHUS U e TEIIbHOCTH.

Pazoen 3. Ilcuxonoaus nuunocmu

TemmepameHT W XapakTep B CTPYKTypEe JIMYHOCTU. YCJIOBUS, WCTOYHUKH M JIBIXKYIIUE CHIIBI
ncuxudeckoro passutusa. Ilpobrmema Bo3pacta W Bo3pacTHOW mnepuoam3anu. ColuanbHas CHUTYyarus
pasBuTus. Beaymas gestenbHOCTh. (OCOOCHHOCTH  pa3BUTHS 4YeJOBEKAa B  Pa3HBIX  BO3pacTax.
[Tcuxonoruveckue TEXHOJIOTHN CAaMOOPTaHU3AIMH U CAMOPA3BUTHS TMIHOCTH.

OO611ee KOTUYECTBO pa3iesioB — 3.

4 O0beM yueOHOH THCHHUILINHBI

Brs! yacGHOR paboTs! B 3auerHbix | B akanewm. B actp.
CAMHULIaX gacax dacax
OO01masi Tpy10eMKOCTb AMCHMIIMHBI 10 Y4eOHOMY IIaHY 2 72 54
KonTakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
Jlexuuu (JIek) 0,4 16 12
[Tpaktuueckue 3anarus (I13) 0,9 32 24
Camocrositeabnasi padora (CP): 0,7 24 18
KoHTtakTHas camocTosTeNbHas paboTa 0,2 0,15
» 0,7
Buibl caMOCTOSATENBHOM pabOThI 23,8 17,85
Bupa xoHTpoOJIS: 3a4er

AHHOTaNUsA padoyeii MPorpaMmMbl TUCHUILTAHBI
«KyabTypoJorus nis xumukos» (b1.B.14)

1 Heap AMCOMIUVIMHBI — OpUOOpPETEHHE CTYACHTAMH KOMIUIEKCHBIX 3HAaHHM O MPHHIUIAX U
3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHUS KYJIBTYpHI B 001IeCTBE, (POPMUPOBAHUE HIMPOKOTO CHEKTPa IIEHHOCTHBIX
OpHCHTaHHﬁ, BOCIIMTAHUC TCpHI/IMOCTI/I )51 YBa)KeHI/ISI K cucremamMm HJacajioB " HCHHOCTGIZ I[pyFOFO Ky.HBTypHOI‘O
THIIA, I/IHTCJIJ'ICKTyaJ'IBHOC 158 HpaBCTBeHHOC pa3BI/ITI/IC CTYI[CHTOB.

2 B pe3yabTare H3yyeHus JUCIUIIUHBI 00y4Yalomuiics M0 MporpaMMe CHelHAJIUTETA 10JKeH:

Obnadams cleqyrONMMU KOMIIETEHIIMSIMU U UHAuKaTopamu ux goctwkenus: YK-1.1; YK-1.2; VK-
1.5; VK-6.1; YK-6.2; YK-6.3.

3namu:
- IOHATUIHBIN arapar KyJIbTYpOJIOTHH;
- TEOPETUYECKUE OCHOBBI KYJIbTYPOJIOTHH;
- YMETb O0BSICHUTH (DEHOMEH KYJIbTYpBI, €€ POJIb B UEJIOBEUECKOM KUZHEAEATENbHOCTH;
- (hOopMBI U TUITBI KYJIBTYPBI;
- cr1ocoObl MPUOOPETEHNUs, XpPaHEHUSI U TIepejaul COLIMOKYJIBTYPHOTO OIIbITa;
- 6a30BbI€ LIEHHOCTH KYJIBTYpPHI;
- TEOPHUIO U UCTOPUIO MEKKYJIbTYPHON KOMMYHUKALIUH.
Ymems:
- IPUMEHATH MOJyYECHHBIE 3HAaHUS B ITPOLIECCE;
- 00nanaTh  KyJIbTYPOJIOTUYECKOH  KOMIIETEHTHOCTBIO, MpEArojararioleil Hajluuue OmNpeAeseHHOM
COBOKYITHOCTH 3HAHUM;
- CaMOCTOSTEIbHO OCBAUBATh LIEHHOCTU MUPOBOM U OTEYECTBEHHOM KYJIBTYPBI.
Bnaoemy:
- COBOKYITHOCTBIO 3HaHUH, 00€CIIeUMBAIOIINX IIMPOKYIO 3PYIUIMIO U KYJIbTYPHBIA KPYTro30p;
- HaBBbIKAMHU IPOAYKTUBHOT'O JAEIOBOTO OOILIEHUS C MPEICTABUTENISIMU PA3IMUHBIX KYJIbTYp;
- YBOXKEHHUEM K KYJIbTYPHBIM LICHHOCTSIM.
3 Kpatkoe cogep:kanue AU CHUITUHBI



Pa3zoen 1. Ocnosrnwvie npobaemsvt meopuu Kyibmypol

1.1. KynbTyposiorus Kak HayKa.

[{enocTHOCTH TYMaHUTAPHOTO LKKIA JuctuIUine. Crnenuduka rymanutapHoro 3Hanus CoBpeMeHHast
napagurma rymanusma. Kynbryposorus, kak rymanutapHas Hayka 20 B. Llenu u 3agaum IHCUHUIUIMHBL
CrpykTypa KyJIbTYpOJIOTMUECKOrO 3HaHMs. Teopernueckas U MpuUKIaAHas KyaeTyposiorus. Craryc
KYJBTYPOJIOTH, KaK CaMOCTOATENbHOM oOnacTh 3HaHMM o KyibType. Ilpeamer u 3agauu KyJIbTypOJIOTH.
Kynbryponoruueckue meroasl. Cnenudrka METOOB HCCIEI0BaHUS KyIbTyphl. [lomuancuumimHapoHOCThb
U TUOKOCTh KYJIBTYPOJIOTHYECKOTO MTOMCKA.

1.2. IlpoGnema npoucx ok ICHHS U ONPEaeSICHHS KyJIbTYPhl

[IpencraBinerre 0 KynbTypHOH peanbHOCTH. OcMbiciieHHe (EHOMEHA U OMpECNICHUs MOHSITHS
KyJIbTypa. MHoOroo6pasue onpenenenuii. KynbTypa kak crnoco0 cymiecTBoBaHus 4enoseka. KynbTypa kak
Teopuss M OOblAEHHOCTb. IloHsATHE TreHe3uca  KynbTypbl. KynbTyposormdeckue  KOHLIENLHUU:
9BOJIIOLMOHUCTCKAsL, AUDyY3nOHUCTCKAs, TPynOBas, UIPOBas, LIEHHOCTHAs, LUKIMYECKas, CTPYKTYpHO-
CHUMBOJIMYECKast, OMOJIOTUYeCKast, TICUXO0JI0THUECKasi, KOCMUYeCKast, KOHIEIIUS KyJIbTypHOTO eI TUBU3MA.

1.3. Cucrema KyabTypbl, CTPYKTypHas LEJIOCTHOCTb W 3aKOHOMEPHOCTH (PYHKLIHMOHHPOBAHUS.
Mopnenu cuctemsHoro noaxozaa. KynpTypa kak cuctema COLMOKYIbTYPHOU pensauuu. KynpTypa v IMUHOCTS.
YenoBek Kak OOBEKT M CyOBEKT KyJIbTypbl. CopepikaTelbHbIE 3JIEMEHTHI KYJIbTYpbl: OObIUau, HOPMBI,
neHHocTu. OCHOBHBIE BUBI KYJIbTYphl. HTErpanus u KOMMyHUKalUs B KyibType. OyHKIUU B KyJIbTYype:
aJlanTalloOHHAsA, PEryJsATHBHAsA, THOCEOJIOTMYecKas, aKCHOJOTMYecKas M HHQPOpMaLMOHHAs (YHKIMS,
ceMHOTHYECKas (PYHKIUSA, KOMMYHUKATHBHASA, peKpeaTnBHas. DyHKIMS CONMANTA3ALNH.

1.4. KynbTypa Kak 3HaKOBO-CUMBOJIMYECKAsl CUCTEMA

[Ipupona, udenoBek, KyiabTypa. CMbICIOBOH MUP KyJIbTypbl. CHMBOJMYHOCTb SI3bIKa KYJIBTYPBI.
Cemuoruka. OcobeHHOCTh MH(]a Kak crnocoba IMOCTUKEHUS JeHCTBUTENbHOCTH. Mudoaoruueckuil
cuMBOIM3M. CHUHKpeTHdHOCTh MU(Da. CXOJICTBO MOTUBOB U CIOKETOB B MU()OJIOTUH PA3TUYHBIX HAPOJIOB.
Apxerurnsl B kynbType. Teopus K. I'. FOnra 06 apxerumnax.

Pasoen 2. Jlunamuxa u munonoeuzayus Kyismypbol

2.1. IIpoGnem TUHAMUKHU KYIbTYpHI

EAuHCTBO M IPOTUBONOIO0KHOCTh HUBWIM3ALUH U KyJIbTYpbl. [ToHsTue nuBunuzauuu. LluBunusanus
u BapBapcTBo. CragualbHble W JOKalbHble TUNbl uBumausauuu. H. S, JlaHuneBckuil M ero KoHUENUHUs
KyJIbTypHO-UcTOpHueckux THnoB. O. Illmenrnep u ero Tteopus nukiIM3Ma KyiabTypbl. Konuenmus
muBmwim3aun A. ToitaOu. I1. CopokuH U ero Teopust UMBUIM3aUMU. JMHAMHMKa KylIbTypbl. JIMCKpETHOCTD
KYJIbTYpHO-UCTOpHUEcKOoro mporecca. IIpobimema nuanora kyneTyp. CoBpeMEHHBIE MpPEICTaBICHUS O
NEPCIIEKTUBAX Pa3BUTHUS LIUBUIIM3ALNH.

2.2. [Ipobnema TUITOIOTU3AINH KYJIETYPBI

CoumanbHO-puiiocopckre Teopun nporpecca. TUI Kak KyJIbTypoJjoruueckas kateropus. [IpuHuume!
TUIIOJIOTU3AlMU KYJAbTyphl. Tunonorus u knaccudukanys. PeanbHble TUIIBI KYJIBTYpP U UAE€AIbHBIE MOJIEIH.
Peanpubie kynpTypHble TuUnbl. Tumonormdeckas cucrema H. f. JlamuneBckoro («Poccuss u EBpomay).
Konuenmus nokanpubix KyasTyp O. llnenrnepa («3akatr EBpomnbi»). Tunonorus A. Toiin6u. MneanbHbie
TUnbl KynbTypbl. IloHsTHe uneansHoro tuma M. BeOepa. Ilonstue kynabTypHO# «cBepxcuctembl» Il
CopokuHa.

Paszoen 3. Ilonamue cospemennoli Kyiomypvl U poib POCCUNUCKOU KYIbMypbl 8 ee OdalbHeuulem
passumuu

3.1. [Monudonus MUPOBOI KyIbTYpbl. MHUp KYJIBTYpPBI U €€ KYJIbTYpHbIE MUPBI

[IprpoaHO-X034lCTBEHHBIE TUIIBI KyJAbTyphl. CollManbHbIE TUIBI KYJIbTYphl. MaccoBasi KyJlbTypa U
€€ OCHOBHBbIE uepThl. OnuTapHass KyiabTypa. Hapomgnas xynbeTypa. IlpodeccuonanbHas KyibTypa.
PernonanpHble THUNBI KyJIbTYpBI: BOCTOYHBIN M 3amaJHbIA. SI3pIYECKME MU MOHOTEMCTHUYECKUE KYJIBTYPBHI.
XapakTepHble OCOOEHHOCTH MOHOTEUCTHYECKHX KYJIbTYp: HYyAau3M, XPHUCTUAHCTBO, MYCYJIbMAaHCTBO.
bynnuiickuii TMII KyJIBTYpBI.

3.2. BzammogeiicTBue KynbTyp: 00OCOOJIEHHOCTh, B3aUMOCBsI3b. [ J00anbHBIE TIPOOIEM
COBPEMEHHOCTH.

[Ipobrema 060cOOJIEHHOCTH KYIBTYp. MeXaHU3Mbl M MCTOYHUKH CYIIECTBOBAHMS HCTOPHUUYECKUX
TUNOB KyJbTyp. CHHKpETHUECKUI XapakTep MepBOOBITHON KyJIbTypbl. Mugogoruueckas COCTaBISAIOLIAS
KYJBTYpBl MEPBBIX BOCTOYHBIX IUBMWIK3alui. Crenuduka Xym0KeCTBEHHOTO BUICHHUS MHUpa aHTUYHOTO
TUMA KyJbTYphl. TEOLIEHTPU3M KaK UAC0IOrHUecKas OCHOBA KYJIbTYPbl CPeIHEBEKOBbs. ['yMaHU3M Kak 1po



KYJIBTYpbl peHeccaHca. 3ananHas EBpona 17-18 BB. Kak palMOHAJIBHBIM TUN KylbTypbl. PopMUpOBaHUE
WHAYCTPUAIbHOW LMBHIM3auuu. Hawano CTaHOBICHMS NOCTUHAYCTPUAIBHOIO THIA KyIbTypbl. Hnes
JMajiora KyJbTyp. YTpo3a HUBEIMPYIOIIEW WHTepHaUuoHanu3auuu. [lapTUKyaspu3M M YHUBEpCAIu3M B
KyJnbTyposoru. Juanorusm. KynbTypoaorus u repMeHeBTHKA.

3.3. lIoMUHaHTHI KyJbTYpHOTO pa3BuTus Poccun

Pycckas KynbTypa Kak IpocTpaHcTBO Mexay Bocroxom m 3amagom. Mctopuueckoe cBoeoOpasue
pycckod KyuabTypbl. JluHamuka pasButvsa. HepaBHOMEpPHOCTH KyJIbTypHO-MCTOPHUYECKOrO IIpolecca.
JuckpetHocTb. OTKpBITOCT XapakTepa pycCKoM KynbTypbl. TBopueckass mnepepaboTKa KyJIbTYPHBIX
BIUSHUM. Y3JI0BBIE MOMEHTBI DPAa3BUTUS PYCCKOM KyJbTypbl. BilMsHHE IpaBOCIaBHOIO XPHUCTHAHCTBA.
BunapHOCTh (1BOMCTBEHHOCTH) pycCKOM KynbTypbl. CoO0pHOCTh. MeEHTaNbHbIE XapaKTEPUCTUKU PYCCKOM
KYJIBTYPBL..

O0bem yueOHOM TUCUUIIJIMHBI

Bujtb! yseGHOit paGoTs! B 3auernbix | B akamewm. B acrp.
eqUHULIAX qacax dacax
OO01masi Tpy10eMKOCTb AMCHMIIMHBI 10 Y4eOHOMY IIaHY 2 72 54
KonTakTHasi padoTa — ayuTOpPHbIE 3aHATHS: 1,3 48 36
Jlexmuu (Jlek) 0,4 16 12
[IpaxTnueckue 3anarus (113) 0,9 32 24
CamocrositesibHas padora (CP): 0,7 24 18
KonTakTHas camocTosTenbHas paboTa 0,2 0,15
- 0,7
Buibl caMOCTOSATENBHOM pabOThI 23,8 17,85
Bupa xoHTpoOJIS: 3a4er

AHHOTaNUsA padoyeii MPorpaMmMbl TUCHUILTAHBI
«Kpucramnoxumusn» (b1.B.15)

1 Heapr aucuumiMHbl — (QopMHpOBaHHE Y CTYJCHTOB IPEJICTABICHUS O BHYTPEHHEM CTPOCHHH
TBEPJOTO Teja M B3aUMOCBSA3HM €r0 BHYTPEHHErO CTPOCHHS C BHEIIHEH (GopMod U (PU3HKO-XUMHUECKUMH
CBOWCTBAMH JJIs1 CO37aHUs (PYHKIIHOHATLHBIX MATCPHAIIOB.

2 B pe3yabTare n3yueHus JMCHUINJIHHBI 00Y4YaIOIIMIiCS 10 MPOrpaMMe ClenHaJINTeTa J0/KeH:

Obnadame CleAylOMMMHA KOMIETSHIMSMHA W MHIUKaTopamMu ux noctikeHus: YK-6.1; IMK-1-n.2;
[1K-3-n.2.

3namu:
- OCHOBHBIC 3aKOHBI M IOHSATHS KPUCTAILIOrpaQyu, KPUCTAIIOXUMHIH, MUHEPAJIOTHH U TIeTporpaduu;
- 00IIIMEe TPUHITUITBI KJIACCH(HUKAIINN KPUCTAUTHYECKUX CTPYKTYP;
- OCHOBHBIC METO/IbI UX U3YUYCHUS UCCIICIOBAHUS KPUCTAIOB U MX (PU3UKO-XMMHUYECKUE CBONCTBA.
Ymemn:
- pemiath 3aa4M, CBSI3aHHBIC C OITMCAHHEM CHMMETPUH U BHYTPEHHEH CTPYKTYPhI KPHCTAILIOB;
- YCTaHABJIMBAThH B3aUMOCBSI3b MEX/Y KPUCTAIUTMYECKON CTPYKTYPOH ¥ (PU3UKO-XMMUYECKHUMHU CBOHCTBAMHU;
- UCTIOJIb3YS 3HAHUS OCHOBHBIX JTUATHOCTUYECKUX CBOWCTB MHHEPAIOB M TOPHBIX MOPOJ MPOBOJUTH HX
OIMCAaHHUE;
- UCTI0JIb30BaTh COBpPEeMeHHbIe VIHTepHET-pecypcChbl, TeMaTu4eckue 0a3bl JaHHBIX M MOJICIUPOBAHUEC B
NPUKJIAJHBIX MPOrpaMMax JJisi COCTABIICHHsSI OMTMCAHUS 3aIaHHOTO KPUCTAJUTMYECKOTO BEIIECTRA.
Bnaoemy:
- HaBbIKAMH WJICHTHU(HUKAIIMK BEIIESCTBA MO JAHHBIM KaYeCTBEHHOTO PEHTICHO(A30BOT0 aHAJIH3a,;
- METOJIMKOM MPOBEJCHUSI KPUCTAIIIOONTHYSCKOTO U MMMEPCHOHHOTO METOJIOB aHAM3a MUHEPAJIOB U
MCKYCCTBEHHBIX KPUCTATMYECKHUX MPOTYKTOB.
3 Kpartkoe coaep:kaHue TUCHUTLINHBI
Beenenue. Coneprkanue u 3a1auu Kypca. CBs3b KprcTauiorpaduu, KpHCTaJUIOXUMHU, MUHEPAJIOT U
U neTporpadpuu ¢ 00IIEeTCOPETUICCKUMH JUCIUITMHAMHE U CIICIIMATBHBIMHI KYpCaMU.
Pasoen 1. Kpucmannozpaghusa



[ToHsATHE O KpUCTAIAX: KPUCTAJUIMUECKAs M MPOCTPAHCTBEHHAS! PEIICTKH, XapaKTEePHBIE CBOHCTBA
KPUCTANIOB, CHUMMETPHUsS KaK MPHHIUN KJIACCH(PHUKAIMKA KPHCTAJIOB, TOHSATHE 00 W30TPONMHBIX U
AHU3OTPOMHBIX KPUCTAIAX, MEXKIyHAPOJIHAs CHUMBOJHWKA, MpaBUia KPUCTALIOTPAPUUECKON YCTaHOBKHU
KPHUCTAJIOB, CTepeorpapuuecKue MPOCKIIMH U MMPOSKIIUU IPaHEi KPUCTAIUIOB.

@dopMBI  UACANBHBIX KPUCTAJUIOB: OCHOBHBIC 3aKOHBI KpUCTAIOrpaduu, TOHSTHS MPOCTHIX U
KOMOWHHUPOBAHHBIX (HOPM OrpaHeHHs, IPOCThIE (POPMBI OTPaHEHHS HU3ILEH, CPETHEH 1 BBICIICH KaTeropuii,
CHUMBOJI ITPOCTOM (POPMBEI.

PeanbHbIe KpHCTAJIBI: OCHOBHBIC METOJIbI BBIPAIIMBAHKS KPHCTAUIOB U3 PACTBOPOB M PACILIABOB,
(OpMBI pealIbHbIX KPUCTAILIOB.

Paszoen 2. Kpucmannoxumus

Kpucrammoxumuueckue XapaKTepUCTUKHA CTPYKTYPbl KPHCTaUIOB: TIOHSATHE 00 3JeMeHTax
CUMMETPUHU KPUCTAIUTMIECKUX CTPYKTYp, pemerkax O.bpaB3 u mpoCcTpaHCTBEHHBIX IPYMNIaX CUMMETPHH TI0
E.C.®enopoBy u A.lllenducy, onpeneneHue uncina GOpMYIbHBIX €IUHHIL, KOOPIWHAIIMOHHBIX YHCEN U
KOOPJMHAIIMOHHBIX MHOTOTPAHHUKOB, TeKCaroHaJbHAas M KyOWuecKas IUIOTHEHWIINE YIaKOBKH, pacueT
PEHTTCHOBCKOM TUIOTHOCTH.

Krnaccudukanus KpuCTaUIMYECKUX CTPYKTYp: OMUCAHUE OCHOBHBIX CTPYKTYPHBIX THUIIOB MPOCTHIX,
OMHapHBIX W CIIOKHBIX COCIMHEHHH, TOHATHUS W30CTPYKTYPHOCTh, H30MOPPHU3M U MOJIUMOPHU3M,
KPUCTALIOXUMHUYECKAsT KIacCH(PHUKAIUS CUIMKATOB, OIHUCAHWE CTPYKTYP OCHOBHBIX MOJH(PUKAIUI
KpeMHe3eMa (KBapll, TPHIUMHUT, KPHCTOOAINUT) U HEKOTOPBIX CUITMKATOB.

OcHoBHBIE (U3HKO-XUMHYECKHE CBOHCTBA KPUCTAIUIOB M MX B3aMMOCBSI3b CO CTPYKTYPOW U THUIIOM
XUMHYeCKOH CBsi3u. COBpEMEHHBIC METOJbI HCCIENOBaHUS KpucTauioB. OOIIME MNpeACTaBICHUS O
PEHTTEHOBCKUX METOaX aHaM3a M Ka4eCTBEHHOM PEHTTeHO(A30BOM aHAIH3e, MIACHTU(DHUKALNS BEIICCTBA
0 JJAHHBIM PEHTreHO()a30BOro METOIa aHAIIN3A.

3. Munepanozus u nempoepagus

OOmre cBeieHusI 0 MUHEpaiax: KiacCHu(UKalus MUHEPAIOB [0 XUMUYECKOMY COCTaBY M OCHOBHBIC
MPEJCTAaBUTSIIA PAa3HBIX KJIACCOB, JIMATHOCTUYCCKUE CBOWCTBA MUHEPAOB (TeHE3UC, MOPQOIIOTHs,
XUMHYECKHI COCTaB, I[BET, IIBET 4YEPThI, OJECK, TBEPAOCTh, CHAWHOCTh, MPO3PAYHOCTh, ILIOTHOCTH).
OnpeneneHrne MUHEPAJIOB 110 UX (PHU3UKO-MEXaHUYECKUM CBOHCTBAM.

[loHaTHE O TOPHBIX TOPOJAX: CHCTEMaTHKa TOPHBIX IOPOJ IO TEHE3HCY, KIACCH(PHUKAIIHS
MarMaTU4ecKuX M OCaJOYHBIX TOPHBIX TOPOJI, ONMUCAHKE MPEICTABUTEIICH PAa3HBIX THUIIOB TOPHBIX ITOPOJI,
OCHOBHBIE XapaKTEPUCTHKU TOPHBIX TOpoAa (TeHe3uc, MHUHEpaldbHBIA COCTaB, CTPYKTypa, TEKCTypa,
TBEPJOCTh, IUIOTHOCTh TOPHBIX MMOpoa). OmpeneneHne TOPHBIX IMOPOA MO HX (DU3UKO-MEXaHMUYESCKUM
CBOWCTBaM.

4. Memoowvl onmuuecko2o aHanuza meepovlx 6eujecmas

OcHOBHbIE TIOHSITUS ONTHYECKOTO aHaiM3a TBEPABIX BELIECTB: TMOJSApU3AIMS W JABOKWHOE
JTydenperoMIIeHHE CBeTa B KPHUCTAIaX, MMOKA3aTeIM MPEIOMIICHUS, ONTHYECKUE MHIUKATPUCHI KPUCTAIIIOB
BBICIIICH, CpelHEW W HM3IIeH KaTeropuu, AMCIEPCHs WHIUKATPHUCHI, aHW30TPOMUS TOTJIOIICHUS CBETa
KpUCTaJIJIaMH (IIJIEOXPOU3M).

Knaccudukanus MUKPOCKOIIOB M WX BO3MOXHOCTH [JISi HCCIENOBAHUS KPHUCTAUIMYECKUX U
aMOp(HBIX BEIIECTB, B TOM YHCIIC ¥ TIETPOrpaPUIECKOro aHAIN3a MIUHEPAIOB ¥ TOPHBIX TTOPO/I.

Kpucrannoontuueckuii ¥ WMMEPCHOHHBIM METONbI aHajdM3a MHHEPAJOB U HCKYCCTBEHHBIX
KPUCTALIMYECKUX MPOAYKTOB (CTEKIIAa, KEPAMHKH, KIIMHKEPOB).

OO11ee KOIMYECTBO pa3ienoB — 4.

4 O0beM yueOHOI TUCIUILTHHBI

. B 3auernnix | B akanem. B actp.
Bunsl yueOHoI paboTh
eIMHUIIaxX qacax qacax
O0mas TpyA0eMKOCTh JTUCHHUILINHBI 110 y4e0HOMY IJIAHY 3 108 81
KonTakTHas padora — ayiuTOpHbIE 3aHATHSA: 1,78 64 48
Jlexmuu (Jlek) 0,89 32 24
[TpakTnueckue 3anarus (I13) 0,89 32 24
CamocrositesbHas padora (CP): 1,22 44 33
KonrtakTHas camocTosTenbHas pabota 1,22 0,2 0,15




Bunsl camoctosiTenbHON paboTh 43,8 32,85

Bua konTpoJs: 3a4yeT

AHHOTanus padoyeil MPorpaMMbl IMCUUILIAHBI
«Crtpoenue Bemectsa» (b1.B.16)
1 Heab AUCHUNIMHBI — YYeOHOW TUCIUIIIMHBI SBIISCTCS U3yYE€HHUE BOIPOCOB TEOPUU XMMHUYCCKOM
CBSI3U U DJICKTPOHHOI'O CTPOCHHS MOJIeKyJd. B HeM oco0oe BHUMaHHE YJEISETCS YUYEHHIO O CUMMETPUH,
TEOPHH TPYIII, & TAK)KE UCITOIH30BAHUIO JTAHHBIX MIOHIATHH B TEOPUU XUMHUYECKOTO CTPOCHHUSI.
2 B pe3yJbTaTe H3ydeHHs JUCHUIIMHBI 00yUYaIOUIUIics 10 MporpaMMe ClelUAJInuTeTa T0JKeH:

Obnadams cneAyOIMUMH KOMIIETCHIIMSMU W WHAMKaTopamu ux goctxkeHus: YK-1.1; ITK-1-1.2;
IIK-3-1.2.

3uamo:

- OCHOBHBIE€ COCTABIISIOLIME MEXMOJIEKYJIAPHBIX B3aUMOJICHCTBUNA, CTpPOEHHE KOHAEHCHUPOBAHHBIX (a3
(>KuAKOCTeH, aMOp(HBIX BEIIECTB, KPUCTAIUIOB U Me30(]a3) U UX IOBEPXHOCTEHH;

- METOJI KOHCTAaHT 3KpaHupoBanus Crelirepa;

- CHMBOJIMKY @TOMHBIX TEPMOB;

- TeopeTndeckue ocHoBbl MeTo1a MO B BapraHTe XIOKKEJS.

Ymemn:

- BBIYMCIIATh SHEPTHH JIEKTPOHOB B MHOTOJIEKTPOHHBIX CUCTEMAX;

- IPOBOJIUTH 0003HAYEHUSI TEPMOB aTOMOB B OCHOBHOM COCTOSIHMM IO MX 3JIEKTPOHHBIM (popMyiiam;

- IPEACTaBIATh TpaUUECKH MOJSIPHBIE AUarpaMMbl BOJTHOBBIX (DYHKIIMIA;

- IPOU3BOANUTH BBIYHUCIICHUS MOPSIKOB CBsA3e, 3(p(PEeKTUBHBIX 3apsA0B aTOMOB;

- HCIOJIb30BaTh OCHOBHBIEC MOHATUS TEOPUH CUMMETPUU AJII MHTEPIPETALUU XUMUYECKOW CBSI3U B
KOMIUIEKCHBIX COEIMHEHHUSX.

Braoemy:

- YeTKUM MPEACTABIECHUEM O pe3yjbTaTax pelleHus ypaBHeHUs LllpenuHrepa 1uis pasiUuHBIX COCTOSHUMN
3JIEKTPOHA B OJJTHOIEKTPOHHBIX CHCTEMaX.

3 KpaTkoe cogep:kanue A CHUIIHHBI

Paszoen 1. Teopus xumuueckozo cmpoenus. Keanmogo-mexanuueckoe onucanue amoma 6000pooa
(00HO31EKMPOHHBIX UOHOB) U MHO20INEKMPOHHBIX AMOMOE

1.1. OnHO?7EeKTPOHHBIE BOJIHOBBIE (DYHKIIMM aToMa BoJopoja. KBaHTOBBIE COCTOSHUS 3JEKTPOHA.
Pemenne ypaBnenus Illpenunrepa s OTHOAIEKTPOHHOIO aTOMa.

Copepxanue NOHATHH '"cTpoeHue BemlecTBa' M "CTpyKTypa BemiecTBa'. Pa3nuuHble acreKTbl
TEpMHHA "CTPOEHUE MOJIEKYH'": TOMOJIOTUYECKU, T€OMETPUUECKUN, SJEKTPOHHBIA U Ap. YTIOPSI0UEHHBIE U
HEYIOPsI0YEHHbIE CTPYKTYpPhl KOHACHCUPOBaHHBIX (a3. OOmuii 0630p METO/IOB 3KCIEPUMEHTAIBHOIO U
TEOPETUYECKOI0 N3YUEHHUSI CTPOEHUS MOJIEKYJI U CTPOEHUS BEIIECTB.

OCHOBBI KJIACCUUECKOM TEOPHUM XUMHUYECKOTO CTpoeHUs. OCHOBHBIE IIOJIOKEHUS KIACCHUECKON
TEOPUU XUMHUYECKOTO CTpoeHHUs. MoJeKkyaspHble MOJAETN pPa3IMYHOTO YPOBHS B COBPEMEHHOW TEOpUHU
XuMHu4yeckoro crpoeHus. CTpykTypHas ¢opmyna u Trpad MoJeKynasl. BenuuuHbl, onpeaemnstomue
FeOMETPUUECKYI0 KOH(PUTYPALIMIO MOJIEKYJIbl: MEXbSAEPHbIE PACCTOSHUS, BAJICHTHBIE YIJIbI, IBYTPaHHbBIE U
TOPCUOHHBIE YIIIbl. BHyTpeHHee Bpamenue. Konpopmanuu MoieKyi.

BonnoBoe ypaBHenue IllpeauHrepa — OCHOBHOW MOCTYyJaT KBAaHTOBOW MeXaHUKH. (OCHOBHBIE
MOHSITHUS ¥ IPUHLIUIIBI KBAHTOBOM XUMHHU.

Pesynbratel pemenus ypasuenus Lpenunrepa s aroma Bonopoaa. [IpeoGpasoBanue koopauHaT U
pazneneHue nepeMeHHbIX. AHanu3 @-, ®- u paauanbHOro ypaBHeHHH. KBaHTOBBIE COCTOSIHUS DJIEKTPOHA B
aroMe Bojopoaa. CnuH anekTpoHa. JkcnepuMent [ltepHa u ['epnaxa.

BousiHOBBIE (DYHKIIMM JIEKTPOHA B aTOME BOJOPOAa. AHAIN3 paJuaibHON U yIIIOBOW COCTABIISIONINX
cOOCTBEHHBIX (DYHKIUI 3JIEKTPOHOB B aTOME BOAOPOJA JIsl Pa3IMUHBIX 3HaueHUH n. DyHKIUU paguaibHOro
Y YIJIOBOTO PACIPENEIEHUS BEPOATHOCTH JIEKTPOHOB JIJISl PA3JIMYHBIX cOCTOsIHUM. KOHTYpHBIE N MOIspHbIE



JMarpaMMbl  AJIEKTPOHHBIX IUIOTHOCTEH MJii BOJOPOJOINONOOHBIX opOuTaneil. CHMMETpUS aTOMHBIX
opOuTanei.

Mexanuyeckas Mozenb MOJeKysbl. [loTeHnnanel napHbIX B3aUMOACUCTBUI. MeTox MOJIEKYISIPHOU
MEXAHHUKH NIPU aHAJIN3€ CTPOCHUS MOJIEKYJI.

1.2. Meton Xaptpu-®oka. Bonnossie ¢pynkimu no Xaprpu-®oxy. [IpulmmkeHHbIH METOT peleHus
ypaBHeHus lllpenuHrepa M TOYHOCTb 3TOro mNpuUONMKEHUA. PaccMOTpeHHe IBUXKEHUS DSJICKTPOHA B
OIpEICIEHHOM MO/IEJIbHOM ITOTEHIHAJIE.

1.3. MHOrosneKTpoHHbIE aTOMbl U IEPUOJUYECKAsi CHCTeMa XUMHUYECKUX 31eMeHToB. Ilonarue o
METOJIe caMocorjacoBaHHOTO mojsi. BomnoBeie pynkiuu Creittepa. IIpaBuna Crnelitepa. Pacuer sneprumn
AJIEKTPOHOB U SHEPIMH HOHU3AIMH aTOMOB C IIOMOIIbIO METO]a KOHCTAHT KPaHUPOBAHUS.

Pazoen 2. Snexmponnoe cmpoenue amomos u Ilepuoouueckuti 3aKoH.

2.1. Mpunmun [laynum kak QyHAaMEHTANbHBIA NPUHIMI KBAHTOBOH MexaHWKH. CIEICTBHS U3
npunnuna Iaymnm.

2.2. TlpaBuna Xynpa. Ilopsmok 3anonHenust opOutaneil. [lonarue mynprumsernoctu. [lonsarue
BBIPO’KJIEHHOT'O COCTOSIHUS.

2.3. CuMBONMKa TEPMOB aTOMOB. ATOMHBIE CHEKTPbl M CHMBOJIBI TepMOB. Pa3pemieHHbIC
sHeprerryeckue cocrosinus 1o Pacceny-Caynnmepcy (I-S-«cBsizb»). Ilonsitue o j-j-«cBsizu». Bekrophas
MOJIENTb aTOMa. DJIEKTPOHHBIE KOH(PHUTypaluy aTOMOB U 0003HAYEHHUSI X TEPMOB B OCHOBHOM COCTOSIHHU.

DneKTpUYeCKUe U MarHUTHBIE CBOMCTBA. 110CTOSIHHBIE BHEIIHNE 2JIEKTPUYECKOE U MATHUTHOE TOJIS.
JIMnonpHBI MOMEHT M MOJISIPU3YEMOCTh MOJIEKYJ, MATHUTHBIH MOMEHT M MAarHUTHas. BOCIIPUMMYHBOCTH
monekyn. Oddextsl [lTapka u 3eemana. MaruutHo-pe3oHancHbie (OIIP u SIMP) mertonsl uccienoBaHus
CTpoeHHUsI MoJeKysl. ONTUYecKHe CIEKTpbl MOJEKyJ. BeposTHOCTH mepexoioB M IpaBuia OTOOpa INpHU
[EPEexXo/lax MEXKIy Ppa3INYHbIMUA KBAaHTOBBIMU COCTOSHUSAMHU MOJIEKYJd. CBs3b CIEKTPOB MOJEKYJI C HX
ctpoeHreM. OnpeneneHne CTpPYKTYPHBIX XapaKTePUCTHK MOJIEKYJ U3 CIEKTPOCKONUYECKUX JaHHbIX.

Pasoen 3. Hcnonvzosanue memooa MoneKynapHbIX opoumanei u meopuu CUMMempuu 01 ONUCAHUS
xumuyeckou céazu. Cmpoenue KOHOeHCUPOBAHHBIX (Pas3.

3.1. IlonstTe o npuOIMKEHHBIX cHocobax pewmeHuss ypaBHeHus Illpeaunrepa — wertone
BO3MYIICHUH M BapualiOHHOM MeToje. BekoBeie ypaBHeHUs. TeopHuss MOJEKYJISIPHBIX OpOHTAaJICH.
Cummerpusi, nepekpbiBaHue OpOMUTaneld M KOHTYpHBIE JAMAarpamMMbl 3JI€KTPOHHOM IUIOTHOCTU JUIS JABYX- U
MHOT'0 aTOMHBIX MoJeKyll. Teopema Bupuana. CpaBaenue meronoB MO u BC.

Meton MO B Bapuante XrKkeinsd. TONOJIOrM4ecKkre MaTpULbl XIOKKEIsl BEKOBOTO OIPENEIUTENS.
Pacuer »¢¢dexkTuBHBIX 3apAa0B, MOPAIKOB CBSI3eM U MHJEKca CBOOOJHON BaJlEHTHOCTH AaTOMOB C
JEJI0KAIN30BaHHON TT-CBsA3bI0. [IopsA0K CBSA3M M MEKATOMHOE PAaCCTOSIHHUE.

CooTHoIIEHHE MEXIYy 3JEKTPOHHOH IJIOTHOCTHIO, MOPSAKOM CBs3M U ee sHepruu. [lonstue o
pacmmpeHHoM Metoze X1okkens. McnonpzoBanue MeTo1a XI0KKENs B CHCTEMaX € T€TepOaTOMaMH.

[loTeHuManpHble TOBEPXHOCTH JJIEKTPOHHBIX COCTOSHMM Mojekyn. Mx oOmas crpykrypa u
pasnnyHble THNBI. PaBHOBeCHBIE KOH(puUrypaun Mojekyia. CTpykTypHas uomepus. ONTHUECKUE H30MEpHI.
Konebanus monekyn. CpenHekBaapaTUYHbIE CMEIIEHUS aTOMOB (amMIuiMTynbl KosneOanuil). HopmanbHble
KoJIeOaHUsl, YacTOThl HOPMAJbHBIX KOJEOAaHUM M YacTOTBI OCHOBHBIX KOJIEOATENbHBIX IEPEXO/IOB.
Konebanus ¢ Gonpmiol ammauTynoi. BpaiieHue mMosiexkyn kak 1enoro. PasiauuHble TUIBI MOJEKYJISPHBIX
BOJTYKOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYN. MoseKysipHble opOuTanu. MHTepnpeTanus CTpOEHUS MOJIEKYI
Ha OCHOBE OpOUTAIbHBIX MOJEIEH.

3.2. OCHOBHBIE AJIEMEHTHI U onepanuu cuMMmeTpuu. ['pynnsl cummerpun. Kinaccupukanus Monekys
10 TOYEYHBIM I'PYIIIaM CUMMETPHUH.

OOmue cBOMCTBA CHUMMETPUHM BOJHOBBIX (YHKIHMH U TMOTEHIMAIBHBIX MOBEPXHOCTEH MOJEKYII.
Knaccudukanus KBaHTOBBIX COCTOSHUN MOJIEKYJ MO cUMMeTpuu. CUMMETpHsI aTOMHBIX U MOJIEKYJISIPHBIX
opOuTaneil.

BnusiHue cuMMeTpuu paBHOBECHOM KOH(UIypaluu siiep Ha CBOWCTBA MOJIEKYN U MX JTUHAMUYECKOE
NoBe/IeHNE (JIMIOJIbHBII MOMEHT M MOMEHTBl MHEepUHH, (opMa HOPMAIbHBIX KOJNEOAHWN, BBIPOKICHUE
COCTOSIHUHM, COXpaHEHHE OpOMTAJIbHOH CHUMMETPHM NpPH XMMHYECKHUX peakuusx Hu T.m.). OpOutaibHble
KOPPEJSILIMOHHBIE THarpamMMmBbl.

3.3. IlpuBoauMBbIE W HEMPUBOJIUMBIC NPEACTABICHUS TOYEUHBIX TPYII CHUMMETPUU. MaTpHullbl
npeoOpa3oBaHus U MPeJICTaBICHUE IPYIIbl cMMMETpuH. HenpruBoanMble peACTaBiICHUs U X 0003HAYCHUS
no Mannukeny. OCHOBHBIE CBOICTBa HEMTPUBOIUMBIX Ipe/cTaBiIeHUN. TaOauIIbl XapaKTEpOB TPYIIIL.



3.4. OnmucaHne XMMHUYECKOH CBS3M B KOMIUIEKCHBIX COEAMHEHHUSX C HCIIOJIb30BAaHUEM TEOPHH
KPUCTAJZIMYECKOTO MOJIL M TEOPHUH ITOJISA JTUTAHIOB.

Teopust KpHCTaIUIMYECKOTO TOJSA. 3aBHCUMOCTh DHEPTHH paclleruieHus Jurannamu d-opOutaneit
KOMILIEKCO0Opa3oBareist OT pa3ivuyHbIX (AKTOpOB. DHeprus CTaOWIM3ALUU KPUCTAUIMYECKUM I0JEM
JUTaHIOB B TOJIAX pa3HOM cummeTpuu. KoBasieHTHBIE CBS3M B KOMIUIeKcax. Hedenokcernyeckuit psia
muranaoB. D¢ ekt Ana-Temnepa u ero BIMSHUE HA CBOMCTBA KOMIUIEKCHBIX COSIMHEHUH.

[IpuMeHeHHEe TEOPUU CHUMMETPHH sl OOBSCHEHHS XHUMHYECKOM CBSI3M B  KOMIUIEKCHBIX
coeauHeHusx. Teopus mosus nurasaoB. MosekyssipHble opOuTalIu B KOMILIEKCHbIX MOHaX. OOGpa3oBaHue m-
CBSI3M B KOMIIJICKCHBIX MOHAX.

Monekynbl TpPOCTBIX M KOOPAMHALIMOHHBIX HEOpPraHu4eckux coenuHeHuil. IlonuspepHbie
KOMIUIEKCHBIE ~ coequHeHus.  Xematel.  CrpoeHMe — opraHudeckux — coeguHeHui.  [lonmdapassl.
DneMeHTooprannyeckue coenuuenus. Meramionensl. Coequnenust BKItoueHus (KiaaTparsl). PoTakcansl u
kaTeHaHbl. Oynnepensl. [lonumeps! 1 GHONOIMMEDBHI.

3.5. Ctpoenue KOHAECHCUPOBaHHBIX (a3. CTPyKTypHas KiacCHU(pHUKAIMs KOHICHCHPOBAHHBIX (ha3.
HneanpHple kpuctaysl. KpucTamibl ¢ HENOJHOW yHOPSAOYEHHOCTBIO. JloMEHHBIE CTPYKTYpBI. JKuakue
KpHUCTaJUTBI U aApyrue me3odassl. AMopdubie BemectBa. Kuakoctu. OcoOEHHOCTH CTPOSHHS MOTUMEPHBIX
das.

Crpoenue >xujakocteili U amop(dHbIX BeulecTB. MrHOBEHHas U  KojeOaTelbHO-yCpEeIHEHHAs
CTPYKTYypa >KUJKOCTH. ACCOLMATBI U KJIACTEPHI B KHUAKOCTAX. COBPEMEHHBIE METO/IbI ONMCAHUS CTPYKTYpPBI
xunkocted. iaykryauuu u KoppensiuonHsle Gpynkmun. Crenuduka amopdHoro coctosHus. CTpykTypa
IIPOCTBIX XKHUAKOcTeH. PacTBopel HednekTponuToB. CTpyKTypa BOABI U BOIHBIX pacTBOpoB. CTpykTypa
KUAKUX 3JIEKTPOIUTOB. Mulemioo0pa3oBaHie U CTPOCHUE MULIEILL.

Crpoenue Mme3zodas. Omnpenenenue me3odas. Meroiasl H3ydeHUs HUX CTPYKTypbl. llmactuueckue
Kpuctaybl. JKuakue KpucTauibl (HEMATHKH, CMEKTHKH, XOJIECTEpUKH M 1p.). Kuakoxpucramimyeckoe
COCTOSIHUE B OMOJIOTMUECKUX CUCTEMAX.

Crpoenune kpucramioB. Kpucramimueckas penierka M KpUCTalLIM4ecKas CTpyKTypa. PeanbHble
KpucTaibl. Tunsl 1eeKToB B peayibHbIX Kpuctamiax. Cummerpust kpucramios. Kpucramiorpapuueckue
TOYEYHBIE TPYIMIbl CUMMETPUH, THUIBl PELIETOK, MOHATUE O IPOCTPAHCTBEHHBIX TpyNIax CHUMMETPHUU
KPUCTAJIJIOB. ATOMHBIE, HOHHBIE, MOJIEKYJISIDHBIE U JIPYrHe€ TUIIBI KpucTayioB. llenoueunsle, cioucrteie U
KapKacHble CTPYKTYyphl. JlnHamuka kpucramindeckoil pemeTku. PoHOHHBINM criekTp. CTpoeHHe TBEpABIX
pacTBOpOB. YIOPSOUYEHHBIE TBEPIBIE PACTBOPBI.

[ToBepXHOCTh KOHJIEHCUPOBAaHHBIX (a3. OCOOEHHOCTH CTPOEHHUs TOBEPXHOCTH KPHUCTAJUIOB U
xunkocted. CTpykTypa TpaHUIBI paslena KOHAEGHCHUPOBAHHBIX (a3. Monekynbsl U KiIacTepsl Ha
noBepxHocTU. CTpyKTypa aacopOLIMOHHBIX CIIOEB.

OO11ee KOIMYECTBO pa3ienoB — 4.

4 O0bemM yueOHOH TUCHUIINHBI

Bt yae6Hoii paGoTs: B 3auerneix | B akamem. B actp.
€AMHULIAaX qacax qacax
O0mas TpyA0eMKOCTh JUCHHUILVINHBI 110 y4eOHOMY IIAHY 2 72 94
KonTakTHas pa6oTa — ayANTOPHbIE 3aHATHS 1,33 48 36
Jlexuuu (JIek) 0,44 16 12
[Mpaktryeckue 3ausaTus (I13) 0,89 32 24
CamocrositesibHas padora (CP): 0,67 24 18
KonTakTHas camocTositensHas paboTa 0,2 0,15
- 0,67
Buibl camocTosiTenbHOM paboThI 23,8 17,85
Bupa xoHTpoOJISL: 3a4er

5.3 lucuMnIuHbI 4acTH, GopMHUpPYyeMoil YHaCTHUKAMH 00pa30BaTeJbHbIX OTHOIIEHUH (IMCIUIIIMHbI
10 BBIOOPY)

AHHOTanus padoyeil MPOorpaMMbl M CUUILINHBI
«HdopMmannoHHbIe TEXHOJIOTHM B HaAy4YHOU AeaTeabHocTH» (B1.B.JIB.01.01)



1 Ieap AMCHUNMJMHBI — MOJATOTOBKA CTYJACHTOB B 00JacTH HMH(OPMAIMOHHOTO COIPOBOXKICHUS
HAYYHOU JESATeIBbHOCTH, IPUBUTHE HABBIKOB CAMOCTOSITEIIBHOTO MOMCKA XUMHICCKON HH(DOPMAIMK B PA3TUUIHBIX
HMCTOYHHKAX.

2 B pe3yJbTaTe H3yUeHHs JUCHUNIMHBI 00yUYAIOUIUIiCs 10 MporpaMMe ClelUAJInuTeTa T0JKeH:

Obnadams CIETYIONIMMA KOMIIETEHIIUSIMH U WHAUKatopamMu ux goctwkenus: [1K-2-u.1; I[1K-2-1.2.;
I1K-4.1; T1IK-4.2.

3namo:

- OCHOBHBIC COCTaBIISIIOLINE WH(OPMAIIMOHHOTO OOECIEYeHUsI NpOoIecca COMPOBOXKIACHUS HAyYHOU
NESITebHOCTH, TIOHATHS U TEPMHHBI;

- OCHOBHBIE OTCUECTBEHHBIE U 3apyOeKHbIE HICTOUHUKU POPHIbHON HH(pOpMaIy;

- 00IIIMe MPUHIIMITBI TTOJIYYeHHS, 00pabOTKH 1 aHaIM3a HAy4YHOH HH(OpMaIH,

Ymems:

- BBIICNATh KOHKPETHble WH(POPMALMOHHBIE TEXHOJOIMH, HEOO0XOoAuMBIe [UId HMH()OPMAIMOHHOIO
o0ecrieyeHns: pa3InYHbIX HAYYHBIX TOTPEOHOCTEIH;

- HaXOJUTh NPO(UIbHYI0 MH(OPMALMIO B PA3JIUYHBIX OTEUECTBEHHBIX M 3apyOexHbIX MH()OPMAIIMOHHBIX
MaccHBax;

- 00pa0aThIBaTh U aHAJIM3UPOBATh JAHHBIE C LIEJIbIO BBISIBIICHUS PEJIEBAHTHOMN HH(pOpMaIH,

Braoemy:

- 3HaHUSIMM O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX MH(OpMauoHHO-OUCKOBBIX cuctemax (AUIIC), ux
BO3MOXHOCTSIX, CIIOCO0axX B3aUMOJICHCTBUS C HUMH,

- TNpakTHYECKUMHM  HaBbIKaMHM  MH(QOPMALMOHHOTO  IIOMCKA €  IOMOIIBIO  TEXHOJIOTUH
TEJIEKOMMYHUKALMOHHOIO J0cTyna u HTepHeT-TeXHOI0rnit;

- OCHOBHBIMHU MOAXOJaMH JUIsl aHaJIM3a MOJIYYEHHON TaHHBIX C 11€IbI0 HH(POPMALMOHHOTO yJOBJICTBOPEHUS
Pa3IUYHbBIX HayYHBIX OTPEOHOCTEN.

3 KpaTkoe cogep:kanue AU CHUIIAHBI

Pazoen 1. Beeoenue. OcrogHbie NOHAMUS U MEPMUHDL.

Paccesnue u crapenue uHpopmauuu. Crneuudpuka uHPOpMALMU IO XMUMHUU U XUMHUYECKOU
texHonoruu. IlepBuunas wu  BropuuHas wuHpopMamus. DOpMBI  CBEpTHIBaHHUSA  MH(POPMAIUH.
bubnuorpadpuueckoe omnucanue. Ilpumepsl OuOIMOrpaguuecKkoro ONMUCAaHHUS  pa3IUYHBIX  BUIOB
nepBouctounnkoB. ['OCT 7.1 — 2003 «bubnmorpaduyeckas 3amuch. buOimorpapudeckoe OmMUcCaHUE.
[TpuHIMIBI HAy4YHOTO pedeprupoBaHUS U COCTABICHUS HAYYHOTO 0030pa.

Paszoen 2. T'ocyoapcmeennas cucmema HayyHO-mexHudeckol un@opmayuu. Hupopmayuonnvie
usoanus u baszvi 0anHulx.

I'ocynapctBeHHass cucremMa Hay4yHo-TexHuueckod wuHpopmanuu (I'CHTH). OcHoBHble oOpraHsl
I'CHTU. Pacnpenenenue motoxkoB HayyHoW uH(popmauuu cpeau opranoB 'CHTU. Xapakrtepuctuka u
Ha3Hau€HHE OCHOBHBIX BHJOB H3JaHUM. M31aHUS OTEYEeCTBEHHBIX M 3apyOeKHBIX HH(MOPMAIMOHHBIX
opraoB. OCHOBHBbIE CTIPaBOYHBIE U3/IaHUS.

Pa3zoen 3. Ilouck ungpopmayuu c nomowvio pechepamugnvix HCypHaios.

Uctopusi mosiBaeHus: peepaTUBHBIX >KYpHAJIOB M HCIOJIb30BAaHUE HUX JJIs MOUCKA XUMHYECKON
uHpopmanuu. Pedeparusubie xypHansl Chemisches Zentralblat (I'epmanus), Chemical Abstracts (CILIA),
Xumus (Poccus). CpaBautenbsHas xapakrepuctuka CA u PXKX.

3.1. PecdepaTtuBHbIi KypHAT «XUMUS».

OcHoBHBIE deMeHTHI pedepatuBHOi nHPopManuu. CTpykTypa pedepaTuBHOTO KypHada « XUMHU,
pyOpukamus, cuctemMa ykaszareneld. Pa3ziauuHble alropuTMbl moucka c ucroiszoBanueM PXKX. Ilpumeps
MOMCKa XUMHUYECKON HHGPOpMAIMK C HCIONb30BaHUeM ABTOpckoro, [IpeamerHoro, ®opMmynabHOTO |
[TateHTHOrO yKa3aTENEH.

3.2. Pedeparusnsiii xxypHan «Chemical Abstractsy.

Cnyx06a Chemical Abstracts Service (CAS). Crpykrypa pedeparuBHOro xypHaina «Chemical
Abstracts». Cucrema pyOpukamuu. Cuctema TpeTHYHOW WHMOpManuu — ykasarenu. Pa3iaudHbie BUIBI
noucka ¢ ucnonszoBanueM CA. IIpuMepbl moucka XMMHUECKOH WH(pOpMAIMK C HcIoiab3oBaHreM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Pasoen 4. Omeuecmeennvie u 3apydexcuvie UCMOYHUKU UHGOPpMAYUU NO XUMUU U CMEHCHHIM
obracmsm.



O0630p CyHIeCTBYIOMUX HHPOPMAIIMOHHBIX HMCTOYHUKOB B O0JIACTH XMMHUYECKOW HHpOpMamuu u
CMEKHBIX HayK.

[leyaTHple W  DJIEKTPOHHBIE HMCTOYHUKKM uHPopMmauuu. Pacmupenue  HHGPOPMALMOHHOTO
IPOCTPAHCTBA 3a CUET CO3AAHUS 3JIEKTPOHHBIX BEPCUH JKYpPHAJIOB M OTKPBITOTO AOCTYIA K 3JIEKTPOHHBIM
NEePUOTUIECKUM M CIIPABOYHBIM U3AaHusAM. OrpaHUueHUs] CBOOOAHOTO U aBTOPU30BAHHOT'O JIOCTYIIA.

WNudopmanvoHHble MOpTadbl M CaNThl 3JEKTPOHHBIX M3JaHUI: CalT AJIEKTPOHHBIX KYPHAJIOB
AwmepukaHnckoro xummyeckoro o6mectBa, mopran Informaworld wsmarensctBa TAYLOR&FRANCIS,
nndopmanmonnsiii moptan SCIENCE DIRECT wusmarensctBa ELSEVIER, mnopraner wuzmatenscTs
SPRINGER, WILLEY&SONS, caiitei apyrux wusmarenbcTtB. OOmme O0COOEHHOCTH TMpeICTaBICHUS
uHpopmanuu. KpaTkas xapakTepucTiuka pecypcos.

OTKpBITHIC TOMCKOBBIE CHCTEMBI pedepaTtuBHOi uHpopmaruu (Scirus, PubMed u ap.).

Pa3zoen 5. Iouck ungpopmayuu ¢ B/ AUIIC.

Nudopmanmonnbie cucrembl (MC). Tlomstue HWC. Crpykrypa u knaccudukamus HC.
ABTOMAaTHU3UPOBAaHHBIE HH(POPMALMOHHO-TIONCKOBBIE CUCTEMBL. JlMaIoroBble IOMCKOBBIE CHCTEMBI —
OCHOBHBIC (DYHKIIMH M BO3MOKHOCTH, CIIOCOOBI ocTyna. OcoOeHHOCTH 00pabOTKM U MOMCKa XUMHYECKON
UHPOPMALIUK B TUAJIOTOBBIX cUcTeMaX. [IOMCKOBBIE CHCTEMBI 10 XUMHH B MOJMTEMAaTHUECKUX CITYKOax.
Crienuanu3upoBaHHbIE TIOUCKOBBIE CUCTEMBI.

WudopmanroHHble TEXHOJIOTHH U HHPOPMALMOHHBIE PECYPCHl. DTanbl pa3BUTH UHPOPMALMOHHBIX
TexHosoruil. Bunel wnHpopmanuoHHbIX TexHojoruil. CoBpeMeHHble HH(GOPMAlMOHHbIE TEXHOJIOTUU.
OcHOBHBIE ~KOMIIOHEHTBI ~ TEJIEKOMMYHUKAlIMOHHOro jgoctyna Kk pecypcam AMIIC. Anroputm
UH(POPMALIMOHHOTO TIOMCKAa B pPEXUME TenenocTyna. BbIOOp JeKCHYeCKUX €AMHUL], MCII0JIb30BaHHUe
JOTHMYECKUX M TO3UIHOHHBIX OrepaTopoB. WH(MOpMaMOHHO-TIONCKOBBIN S3bIK. Jlormka W crparerus
IIOUCKA.

baspr nanubix. banku nmansabix. CTpykTypa, GyHKIHMH, HazHaueHHe. Twmbl 0a3 JaHHBIX U OAHKOB
JTAHHBIX.

5.1. AUIIC BeepoccHiickoro HHCTUTYTa HayqHOH 1 TexHuYeckoi napopmannu (BUHUTN).

OcHoBHbIE MPOIYKTHI U ychyru, npenoctaBisiemble BUHWUTU B o0nactu Hayku U TeXHHKHU. basbl
nanubix BUHUTU. Tlpenmernoe coxaepxanue u HanoiaHeHue. Ctpykrypa nokymentoB B b/l BUHUTU.
NudopmannoHHO-IoMCKOBbIM s13bIK. IlonckoBas crtparterus. OcoGeHHocTH noucka uHpopmanuu B BJJ
BUHNUTHU. Amnann3 pe3ynbTaToB IIOMCKAa [0 PEIEBAHTHOCTU. IIpuMepsl OCYIIECTBIECHHMS ITOUCKA
UH(OPMALIKK 10 Pa3IMYHBIM BHIaM MOUCKOBBIX 3ampocoB B b/ BUHUTU.

5.2. AUIIC STN International.

NudopmarmonHo-nonckoBas cucrema STN-International. Ocobennoct AUTIC STN-International.
ba3sl nannsix. CpaBaurensHblid ananu3 ¢ /I BUHUTHU. Opranusanust 1 BO3MOKHOCTH MOUCKa. PaznuuHbie
Bu bl oucka (STN-easy, STN Express, STN on the Web u mp.).

WNubopManmoHHO-TIONCKOBEIN s3Ik mipu padore B STN-easy. IlomckoBast crparterus. AHanu3
pe3yibTaToB noucka. I[IpuMepsl ocyliecTBIEeHUs MMOMCKa MHPOPMALMU MO Pa3IMYHBIM BUAAM IOMCKOBBIX
sarpocoB B b/ STN-International.

Pasoen 6. Ilouck ungpopmayuu 6 31eKmMpOHHBIX HCYPHANAX.

6.1. MudopmaimonHbie NpoayKThl H3aaTenbcTBa Elsevier na miatdopme Science Direct.

Hcropuss ©  KpaTkas XapaKTEepUCTHKa HAay4dHbIX JOKYMEHTOB mH3larenbctBa  Elsevier.
Wudopmanmonnsiii moptan Science Direct — mopran jgocTyma K SISKTpOHHBIM u3manusim  Elsevier.
OcCHOBHBIE HaINpaBJICHHs Pa3BUTHs ITOpTAaIa.

OCHOBHOE W KOHTEKCTHOE MeHI0 moptana Science Direct, peructpanus Ha moprajie, OCHOBHBIC
(MpoCcMOTp KYpHAJIOB MO HA3BaHUAM M IPEAMETY, ObICTPBIA M PACHIMPEHHBIN MOMUCK) U JAOMOJHUTEIbHbBIE
(HacTpOMKH, CO3JaHUE OMOBEUICHUH O TMOSBICHUU CTaTeil Mo TeMme, M3 KOHKPETHOrO HaMMEHOBAaHUS
JKypHaJla, ONOBEIlEHHE O IUTUPOBAHUU CTAaThU) YCIYTH; BO3MOXHOCTHU MPH CBOOOJHOM JIOCTYIE U JTOCTYIE
10 TTOATIHCKE.

WnTepdeiic cTpaHuibl KOHKPETHOTO W3AaHMsA (HaUMEHOBaHMs >KypHana). WHdopmannoHHbIe
BO3MOXXHOCTH CTPaHUIIBI (JOCTYIMHOCTh JKypHaJla /sl 1MoJIb30BaTeNs, nHpopManus o0 M3AaHUH, EPEXo K
Article in Press).

[TouckoBwiii uHTEp(elic. beicTpplii mouck (CBOOOAHBINA MOCTYN) W PACHIMPEHHBIM MOUCK (IO
HIOAIKUCKE), YTOYHEHHE Pe3yIbTaToB ToucKa. [lonckoBsIi s361k IOopTana Science Direct.



IIpocMOTp pe3ynbTaToB IMOMCKA, BHIBI BBIBOJAA pE3yAbTaToOB Moucka. OCOOEHHOCTH MPOCMOTpa
MOJHBIX TeKCTOB cTareit B html- u pdf-popmarax. JlomonuuTtensubie GyHKINH.

Paszoen 7. Dnexmponnvie uzoanus AMepuKancko20 Xumuiecko2o oouecmaa.

OOmast XapakTepUCTHKa DSJEKTPOHHBIX U3AAaHUNH AMEpPUKAaHCKOIO XMMHUYECKOro oOIiecTBa
(TemaTnKa, MHICKCHI IIUTHPOBaHMs, perpocrektiBa). OcHOBHOW uHTepdeiic moprana http://pubs.acs.org.
HNudopmannoHHbie BO3MOXHOCTH caifita. OcHOBHOe MeHIo. BeromorarensHoe 60koBoe MeHro. [Ipocmotp
OTJIE/IbHBIX HAUMEHOBAHUM 3JIEKTPOHHBIX U3JaHUM.

ITonckoBble BO3MOXHOCTH. BBICTpBII M paclIMpeHHBI MOUCK, NMOMCK KOHKPETHOH MyOiMKaluu.
[Tonsitue DOI. TTouckoBbIi S3BIK caiiTa, OCOOEHHOCTH IMOWCKa IO yMmoJidaHuio. IIpocMoTp pe3ynbraToB
noucka. OrpannueHusi cBOOOIHOTO JOCTyNa M JOCTyMa mo noamnucke. OCOOEHHOCTH MPOCMOTpa MOJHBIX
tekctoB crateid B html- u pdf-dpopmarax. domomHuTenbHbIE BO3MOXHOCTH (COXPAaHEHHE pE3yJIbTaTOB
MOUCKA U Jp.).

Pazoen 8. Hughopmayuonnwvie pecypcor cemu Internet

I'mobGanpHBIE KOMIBIOTEPHBIE CETH. BO3MOXXKHOCTH KOMITBIOTEPHBIX CETe B mepenade u oOMeHe
uHpopmauueil. I'nobansHas cerb Internet. Mcropuss co3manus u  pa3Butud. OCHOBHBIE YCIYTH
KOMITBIOTEPHBIX CETEH: JJIEKTpOHHas mouyTa W TeinekoH(pepeHuuu, Telnet, FTP, WWW. Hasnauenue,
HOPUHIUIBI AEHCTBUS, CTPYKTYpa, BO3MOXKHOCTH. Mcnonab30BaHME MOUCKOBBIX cucTeM Internet uis moucka
UHpOpPMaLIUH.

ITone3Hsle pecypcebl XUMHUYECKON MH(OpMaIuK, J0CTyIHbIE Yyepe3 ceThb Internet.

8.1. ITouckoBas crcrema ScCirus.

Crnenuanu3upoBaHHas IIOMCKOBas cucrtemMa Internet, coaepkamas HayuyHyro HHpOpMaIuo,
COOpaHHYIO W3 pa3IUYHBIX PECYpCOB CETU. AHaNMU3 JOKYMEHTOB, HAWJCHHBIX B pE3yJbTaTe IOMCKA.
B03M0OKHOCTH MX MCII0JIb30BaHUSL.

Pa3zoen 9. Ucmounuxu namenmuou ungopmayuu

[laTeHTHas nOKyMeHTalusi Kak MH(OpMAIMOHHBIA MaccuB. OCHOBHBIE HOHSATHS U OIpPEICIICHUS B
obmacti mareHtoBeneHus. OObekThl m300pereHmid. I[lateHTHOE 3akoHOmarenscTBO P (I'paxmanckuii
kogekc P®, yacte uerBepras. I'maBa VII «lIpaBa Ha 00BEKTH MHTEIEKTYyaJIbHOH COOCTBEHHOCTH U
CpencTBa MHAMBUAYyaIu3aumny). MexayHnapoanas nareatHas kinaccupuxanus (MIIK).

[TatenTHbll mouck. OcoOeHHOCTH Moucka. OTedecTBEHHbIE U 3apyOe’KHbIe aBTOMATH3UPOBaHHbIE
MH(OPMALIMOHHO-TIOUCKOBBIE ~ CUCTEMBbl IATEHTHOM uHGpopManuu. XapaKTepUCTUKa, OpraHu3anus,
BO3MO>KHOCTH ITOUCKA.

9.1. B/ ®enepanbHOro HHCTUTYTA POMBITIIEHHOH coOcTBeHHOCTH (DUIIC).

OcnoBuble ¢pynkuun OUIIC, nmpoayktel u yeayru. bJ] narentHoit unpopmanuu OUIIC. Cocras n
BO3MOXKHOCTH Joctyna. CTpykrypa mareHTHOro gokymeHta B BJl. CocraBieHue pa3iuyHbIX BapHaHTOB
MIOUCKOBBIX 3ampocoB. [IpuMepbl npoBeneHus: Toucka B peepaTUBHON U MOJTHOTEKCTOBOW BJ|
«300peTenns». AHaIu3 pe3yabTaToB MUCKA.

9.2. BJ Amepukanckoro mateHtHoro BemomctBa United States Patent and Trademark Office
(USPTO).

Cocta BbJI USPTO. Bosmoxnoctu pocrtyna. CTpykTypa NaTeHTHOro jaokymeHta B B/l
CocraBieHrue pas3lIWYHBIX BApUAHTOB IOMCKOBBIX 3ampocoB. Ilpumepsl mnpoBeaeHHs TMOHWCKA B
nonHoTekcToBoM B/l «M300peTenus». AHanu3 pe3ybTaToB MOUCKA.

9.3. b1 ESPACENET.,

Konnexkuust marentusix bJI ESPACENET. Bosmoxnoctu poctyna. CTpykTypa NaT€HTHOTO
nokymenta B BJI. CocTaBiieHHe pa3IUYHBIX BapHAHTOB IOMCKOBBIX 3ampocoB. IIpumepsl mpoBeaeHus
noucka B bJ[ ESPACENET. Ananu3s pe3yibTaToB MOKCKA.

Paznen 10. Bo3MOXHOCTH c03/1aHUSI COOCTBEHHBIX MH(POPMALIMOHHBIX MPODUIEH.

Hcnonb3oBanue mnpoOIeMHO-OPUEHTUPOBAHHBIX HMH(YOPMAIIMOHHBIX MAacCHBOB, OTOOpAaHHBIX U3
Pa3INYHBIX HHPOPMALMOHHBIX HICTOUHUKOB JUISl CO3/1aHUS COOCTBEHHBIX MPOHUIIEH.

Oo6mee kommyecTBo pasaenos — 10.

4 O0beM yueOHOI THCIUTTHHBI

B zauernnix | B akamem. B acrp.

Bune! yuedbno# padboTEI
JILY p CANHULIAX gacax qacax

O01as Tpya10eMKOCTh TUCHUILIMHBI M0 Y4eOHOMY IJIaAHY 2 72 54
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KonTakTHas pa6oTa — ayANTOPHbIE 3aHATHS: 1,33 48 36
Jlextuu (Jlek) 0,44 16 12
[Mpaktudeckue 3anstus (I13) 0,89 32 24
CamocrositeabHas padora (CP): 0,67 24 18
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
= 0,67
Buibl caMOCTOATENILHOM PaboThI 23,8 17,85
Bujx xouTpos: 3auyer

AHHOTanus padoyeii MPporpaMMbl TUCHUILIHHBI
«3ammTa MHTEJJIEKTYyaabHoi coocTBeHHOCTH» (B1.B./1B.01.02)

1 Heab AUCHUNIMHBI — 03HAKOMJICHHE CTYICHTOB C KOHIICTITYaJIbHBIMH OCHOBaMH H300peTaTeIbCKOn
JESTEIIbHOCTH KaK COBPEMEHHOW KOMIUIEKCHON Hayku 00 0O0BEeKTaX MHTEUIEKTyaJlbHOM coOcTBeHHOCTH. JlaTh
CTYJCHTaM NPEJCTaBJICHUE O MPABOBOMU 3aIIUTE PE3yJIbTaTOB MHTEIJICKTYaJIbHOU IEATEIbHOCTH, B 0COOEHHOCTH
MNPUMEHUTECIIBHO K O6’beKTaM MMaTCHTHOI'O IIpaBa B O6HaCTI/I XUMUH, XUMHYECKOU TEXHOJIOTUH U CMEKHBIX HaykK, O
IMPOBCACHNHU NATCHTHBIX I/ICCHCI[OBaHI/II;’I.

2 B pe3yabTare n3yueHus JMCUUIJIMHBI 00yYalOIIMiics 10 MPOrpaMMe CelHAJIUTETA 10JKeH:

Obaaoams CIeAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamMu ux noctiwkenus: [1K-2-u.1; [IK-2-1.2.;
I1K-4.1; TIK-4.2.

3namo:
- IOHSTUE UHTEJUIEKTYaIbHON COOCTBEHHOCTH, OOBEKThl MHTEIIEKTYalbHOW COOCTBEHHOCTH U CIIOCOOBI X
3aLUThI, 0OBEKTHI IPOMBIIUIEHHOW COOCTBEHHOCTH B 00JIaCTH XMUMHUHU U XUMUYECKOH TEXHOJIOTUHY;
- 00BEKTHI IPABOBOM OXpaHbl, KpPUTEPUU U300pETATENHCTBA;
- BO3MO’KHOCTH MCII0JIb30BaHUS ABTOMAaTHU3UPOBAHHBIX HH(POPMALMOHHO-TIOMCKOBBIX CUCTEM MaTEHTHOM
JIOKYMEHTAIUH;
- CcoJIepXKaHMe ITAIOB Mpoliecca MHPOPMALIMOHHBIX U NAaTEHTHBIX UCCIIEAOBAHUM, UX MECTO U POJIb B
yIpaBjIe€HUU B MHHOBALIMOHHOMN AESITEIbHOCTHIO;
- HOpPMaTHBHbIE JOKYMEHTHI M IpaBHUja B YaCTU HOPMATHBHO—-IIPABOBOI'O OOECIEYEHMs MATEHTOBAHUS U
oopMIIeHHS PE3yIbTaTOB UHBIX NH()OPMALIMOHHBIX HCCIIET0BaHUT;

Ymemu:
- OpPUEHTHPOBATHCS B COBPEMEHHOM HH(OPMALMOHHOM IIOTOKE, paboTaThb € MCTOYHMKAMM HMATEHTHOMN
UHpOpPMaLlUK, MPUMEHATh MOJYYEHHbIE 3HAHUS Ui peIIeHUs MPUKIAIHBIX 3a7ad MpodhecCHOHAIbHON
NeSITEIIbHOCTH;
- IPOBOJIUTH NMATEHTHBIA 1 NH(POPMAIIMOHHBIH MTOUCK;
- BBISIBJIATH M300pETEHHME WJIM MHON OOBEKT MATEHTHOrO IpaBa B pe3ysibTaTaX MPOBOAMMBIX UM HAyYHBIX
UCCIIEIOBaHUN B OOJIACTH XHMMHUM, XUMHUYECKOW TEXHOJOTMU U CMEXHBIX HAayK, MOJTOTOBUTH 3asBKYy Ha
U300peTeHIE;
- 0opMIIATH 3as1BKM Ha TaTeHT PD u pe3ynbTaThl HHBIX HHPOPMALMOHHO-aHAIUTHYECKUX UCCIIE0BAHU.

Braoemy:
- HIHCTPYMEHTaMH MH()OPMAIMOHHOT'0 NMaTEHTHOT'O MOUCKA M MPOBEICHHSI MATEHTHBIX UCCIEIOBaHUN, B TOM
yyclie o 0a3aM JIaHHBIX POCCUNCKUX U 3apyOexHBIX MAaTEeHTHBIX BEJJOMCTB;
- HaBbIKAMHU OLIEHKHU MaTEHTOCTIOCOOHOCTH 0OBEKTOB MATEHTHOIO MpaBa, B 0COOEHHOCTH U300pETEHUH;
- MIOATOTOBKH 3asIBOK Ha U300pETEHUSI.

3 Kpatkoe cogep:kanue A CHUITHHBI

Pasoen 1. Beedenue. Xapakmepucmuxa 06vekmo8 uHme1ekmyanbHol co6CmeeHHoCmu

1.1 TlonsTue uHTEIEKTYyadbHOM coOcTBeHHOCTH. [Ipeamer, cucremMa M HUCTOYHMKH TMATEHTHOTO
npasa.

1.2 Meronuueckue cpeiactBa 3amuThl. [IpaBoBoe peryimpoBaHHe OTHOLIEHUH B cdepe HayKd H
TEXHHUKU B PO.

1.3 TloHsATHE U KPUTEPUHU OXPAHOCTIOCOOHOCTH O0BEKTOB MHTEIIEKTYalIbHON COOCTBEHHOCTH.

1.4 IlarenTHOE 3aKOHOIATEIHCTBO PD.

1.5 TNopsok BeIAYN OXPAHHBIX JOKYMEHTOB. —




1.6 Coneprxanue u 00beM MpaB, OCHOBAaHHBIX Ha OXPAHHOM JIOKyMEHTE (IIaTeHTe).

Pazoen 2. Mesicoynapoonoe compyonuuecmao 8 061acmu 0XpaHvl NPOMbIULIEHHOU COOCMBEHHOCMU.

2.1 OcHOBHBIE MEKIyHAPOIHbIE coranieHus B oomactu oxpansl OIIC

2.2 PernonanpHble cornamieHus B ooaactu oxpanbl OIIC. EBpazuiickas KOHBEHIIHS.

Pasoen 3. Kommepueckas peanruzayusn 00beKmoe uHmeineKmyaibHou coocmeeHHoCmu.

3.1. VYcnoBus KOMMepYeCKOW peanu3alil OOBEKTOB HMHTEJUIEKTYaIbHOH COOCTBEHHOCTH,
JULEH3UPOBAaHNE

3.2 Turbl TUIIEH3UOHHBIX JOTOBOPOB

Paszoen 4. Ilamenmmuvie ucciedosanus.

4.1 TlarentHslii nouck. Llenu, HampaBiieHus, criocoObl IPOBEICHUSI.

4.2 Tlouck nmareHToB B 0a3ax nanHbx OenepanpHoro MHcTHTyTa [TpoMbiniuierHO COOCTBEHHOCTH

4.3 Tlouck nareHTOB B 0a3ax IaHHBIX aMepuKaHCKoro mateHtHoro Begomctea (United State Patent
and Trademark Office)

4.4 Tlouck maTteHTOB B 0a3ax JIaHHBIX €BPOMEICKOro mareHTHOro BegomcTBa. Kosnekums
ESPACENET.

4.5. Tlopsiok IpoBeICHSI MATEHTHO-UH(POPMAITMOHHBIX UCCIICIOBAHHM.

4.6. [Topsanok u cTpykTypa odopMiIeHHs 3as8BKH Ha U300pETeHHE U MOJIe3HYI0 Moienb. TpedboBanus,
MOMCK aHaJIOTOB, BEIOOP MPOTOTHUIIA U JIP.

4.7. OdopmiieHre oTYeTa O MATEHTHBIX MCCIEAOBAHUAX: TPEOOBAHUS, CTPYKTYpa B COOTBETCTBUU C
I'OCT P 15.011-96.

OO611ee KOTUYECTBO pasieioB — 4.

4 O0beM y4eOHOM JUCHUIJIMHBI

Butsr yae6a0# paboTs: B 3auverneix | B akagem. B acrp.
(S107050500E:D.¢ gacax dacax
O01as Tpya10eMKOCTh JMCUUILIMHBI 10 Y4eOHOMY IJIaAHY 2 72 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: 1,33 48 36
Jlexuun (JIek) 0,44 16 12
[TpakTuueckue 3ausatus (I113) 0,89 32 24
CamocrositesabHas padora (CP): 0,67 24 18
KonTakTHas camocrositenbHas padboTa 0,2 0,15
» 0,67
Bunasl camoctosTensHON paboThI 23,8 17,85
Buj xontpous: 3a4er

AHHOTaNuUs padoyeil MporpaMMbl TMCUUILTUHBI
«IIpombinienHas opranuveckas xumus» (b1.B.J1B.02.01)

1 Heas aucuMnIMHbI — GOpMHUPOBAaHHE y OOYUYAIOIIUXCS CHCTEMAaTH3UPOBAHHBIX 3HAHUH O METOAAX
CUHTE3a, XHMHH M TCEXHOJIOTUM TIIOJIYYCHHUS MHOTOTOHH)XHBIX OPTaHMYECKUX TMPOAYKTOB, HIMPOKO
WCTIOJIB3YIOIIUXCS B IIPOMBIIINIEHHOCTH ¥ HAPOTHOM XO3SIHCTBE.

2 B pe3yabTare H3yuyeHus JUCIUIIUHBI 00yUYalomuiics M0 MporpaMMe CHeHAJINTETA 10JKeH:

Obaadoams CIeAyOIUMU KOMIIETEHIUAMA U UHAuKaTopamu ux goctuxenus: [1K-1-u.1; TTIK-1-1.2.

3nams:
- OCHOBHBIE MEXAHU3MBI PEAKI[UH OpraHU4eCKON XUMHH;
- OCHOBHBIE CITIOCOOBI He(Te-, Ta30-, yrilenepepadoTKU B MOIYIPOTYKTh OPraHMYECKOT0 CHHTE3a;
- CIIOCOOBI MOJTYYEHUs KIFOYEBBIX OPraHUYECKUX COEMHEHUH 1J11 MHOTOTOHHAKHOTO CUHTE34;
- IPUMEHEHHUE OCHOBHBIX ITPOJYKTOB U UX IIPOU3BOJHBIX B HAPOIHOM XO3SICTBE;
- crnocoObl KOHCTPYUPOBAHMS TEXHOJOTUYECKUX CXEM JUIsl CTAaHJaPTHBIX MPOLECCOB MPOU3BOJICTBA
IIPOJYKTOB OPraHUYECKON XUMUU;
Ymemu:
- QHAJM3UPOBATh PA3TUUHBIE METO/IbI MTOJIYYE€HHUS IPOAYKTOB OCHOBHOT'O OPraHMYECKOI'0 CHHTE3a, BBIOPATh
Haubosee TEXHOJIOITMUYECKH TPUMEHUMYIO CXEMY TOJyUYeHHs! BEeIleCTBa;
- IPOYECTh TEXHOJIOTHYECKYIO CXEMY XMMUYECKOT0O IIPOU30/ICTBA;




- 10 CXeM€ COCTABUTh OIMCAHNE TEXHOJIOIMYECKOI0 MPOIIecca;
- OTIPECTUTH CIIOCOOBI OYMCTKH BBIIEISIEMOTO BEIIECTBA.

Braoemy:

- HaBBIKAMH COCTABJICHUS TEXHOJIOTUYECKUX CXEM XUMHUYECKUX MTPOU3BOJICTB U BBIOOpPa 000PYIOBAHUS;
- OCHOBHBIMH METOJIaMH OPTaHUYECKOT0 CUHTE3a;

- OCHOBHBIMH METOJIaMH aHAJIN3a ISl TIOJTBEPIKIICHHSI COOTBETCTBHS KPUTEPHSM KauecTBa MPOIYKTOB
OpPraHUYeCcKOro CHHTE3a.

3 KpaTkoe cogepxanue TuCHHITAHBI

Pazoen 1. Beeoenue. Hcxoouvie npooykmoi.

Kpartkast ucropusi pa3BuTHsi IPOMBIIIICHHOCTH OPraHMYECKOTO CHHTE3a, 3HAU€HUE JJIi HAPOJHOTO
x03s1icTBa. [IpOIyKTHI MPOMBIIIJICHHOCTH OPTraHUYEeCKOTO CHHTE3a KaK MCXOIHBIC BEIIECTBA JIJIS TIOJTYYCHUS
MOHOMEpPOB, OHMOJIOTMYECKH AKTHBHBIX BELIECTB, MOBEPXHOCTHO-aKTUBHBIX BEIECTB, IJIACTU(UKATOPOB,
TOILJIMBA, UX XapakTepucTuka. OCHOBHBIC HCTOUHUKH CHIPbS, HX XapaKTEPUCTHKA.

Pasoen 2. Ilpoyeccol oxucienus u 2uOpuposanus.

Ponme  mporieccoB  OKHCIICHHS B MPOMBIIUICHHOCTH OpraHudeckoro cuHTe3a. COBpeMEHHBIC
OpPEICTaBICHUS O MEXaHW3Max pEaKUWd OKHUCICHHsS OpTraHUYecKUX coeAuHeHuil. [IpomblnuieHHbIe
okucnuTenr. OKUCIICHUE Pa3IMYHBIX KIACCOB OpPraHMYECKUX coelauHeHuil. JKuakodasHeie U razodasHbie
IpPOIECCHl  OKUCIIEHUS  YTIIEBOJOPOJOB,  CIHUPTOB,  ambAeTHAOB. OKHCIUTEIbHBI  aMMOHOJM3.
Knaccugukaius, CeIeKTHBHOCTb, MEXaHU3M pPEaKIUN THUIPUPOBAHHS Ha TETEPOTCHHBIX KaTaaU3aTopax.
I'unpupoBanue eHona, aHWIMHA, OKCHIA YTIIEPO/a.

Pazoen 3. I'uoponus, ecuopamayus, smepupuxayus, arkuiuposauue.

[IpumeHeHne peaknuii THAPOIHM3a, THAPATAIUH, STCPUPUKANH B TPOMBIIUIEHHOCTH. | Uapomm3
raJIOTCHIIPOU3BOIHBIX, HUTPUJIOB, CIOXHBIX 3(upoB. IIporeccsl TUApaTanuy 3TUICHOKCHIA, OJIC(UHOB,
anetwieHa. Drepudukanus. [Iponeccsl anmkninpoBaHus mapa@uHOB U ApOMATUIECKUX YTIIEBOJOPOIOB.

Pazoen 4. Peakyuu eanocenuposaruis.

Hcnonp3oBaHne peaknuii TajJlOTEHHPOBAHUS M TaJIOTEHIPOU3BOJHBIX B OPraHMYECKOM CHHTE3E.
Knaccugukaius peakiuuii raloreHUpoBaHus. Peakliuu paguKalbHOTO 3aMECTUTEIILHOTO TalOreHUPOBAHHUS
QIKAHOB M AJIKEHOB. 3aMeEIICHNE THAPOKCUIBHOMN I'PYIIbI HA TAJIOTEH B CIIUPTaX U KapOOHOBBIX KUCIIOTAX.
3aMeCTHTEbHOE TAJIOTCHUPOBAaHUE KapOOHMJIBHBIX COCAMHEHHWH. XJIOPUPOBAHUE CHUHWIBHOW KHCJIOTHI.
l'anorennpoBanue apoMaTHYECKUX COCTUHEHUH B SIIPO M OOKOBYIO IETb. AJJWTHBHOE TaJIOTEHHPOBAHUE
QIKEHOB M aleTujieHa. [ uaporajoreHMpoBaHUE AIKEHOB M alleTujieHa. Peakiuu XJIOpruApUHHPOBAHUS
aJIKEHOB. AJIUTHBHOE XJOopupoBaHue OeH301a. OCOOEHHOCTH (PTOPOPraHMYECKUX COENMHEHUH, HX
cBoiicTBa, mnpuMmeHeHue. CnocoObl BBeAeHUs aTomMa (GTOpa B  OpPraHUYECKHE  COEIUHEHUS.
XnoppTopyraeposl.

OO11ee KOJIMYECTBO pa3ieioB — 4.

4 O0bemM yueOHOH TUCHHIJIMHBI

Bt yae6Hoii paGoTs: B 3auerneix | B akamem. B actp.
€AMHULIAaX qacax qacax
OO0mast Tpy10eMKOCTb TUCHHMIIMHBI 10 Y4eOHOMY IJIaHy 3 108 81
KonTakTHas padora — ayuTOpHbIE 3aHATHSA: 1,78 64 48
Jlexuuu (JIek) 0,44 16 12
[Mpaktryeckue 3austus (I13) 0,45 16 12
JlaGopatopusie 3ansaTus (J1ab) 0,89 32 24
CamocrositesibHas padora (CP): 1,22 44 33
KonrtakTHas camocTosTenbHas pabota 0,4 0,3
1,22
Buner caMocTosTeNnbHON paboThI 43,6 32,7
Bupa xoHTpoOJISL: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMMbl M CUUILTHHBI
«OcHoBbl OnoTexnojorun» (b1.B.J1B.02.02)

1 eab AMCHUNUIMHBI — JaTh CTYACHTY LEIOCTHBIE MPEACTABICHUS O COBPEMEHHOM COCTOSIHUM U
MEPCIICKTHBAX Pa3BUTHS OWOTEXHOJOTMHM KaK HANpaBlIiCHUS HAYYHOH W MPAKTUYECKOW ACSITeTbHOCTH
YeJloBeKa, OCHOBAaHHOM Ha HCIIOJNBb30BAHUM OMOTEXHOJIOTHUYECKUX OOBEKTOB (KJIETOK MHUKPOOPIaHHU3MOB,
pacTeHMid, >KMBOTHBIX W T.I.) WM MOJIGKYN (HYKJIEHHOBBIX KHCIIOT, O€lKOB-(hDEepMEHTOB, YIJIEBOJIOB,
JUNHUIOB U Tp.) A7 UCHOIb30BAaHUS B IMPOMBILIUIEHHOM MPOU3BOACTBE, 3/[PAaBOOXPAHEHUH; MPECTaBICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS KHBOW MPHUPOABI, OHMOJIOTHYECKOTO Pa3HOOOpa3usi >KUBOTO,
CTPOCHUH KJIETKH, KaK AJIEMEHTapHOW €AMHUIIBI >KMUBOrO, 00 OCOOEHHOCTSX MHKPOOPTaHHU3MOB, KOTOpPHIE
SIBJITFOTCSI OJJHUMH W3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O Pa3HOOOpa3uu MPOIECCOB MeTadom3Ma U
OMOCHHTETHUYECKUX MPOIIECCOB, 3aKOHOMEPHOCTSAX POCTa U CI1O0CO0aX KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

2 B pe3yabTare n3yyeHus JUCIUIIMHBI 00yUYaOIuiics M0 MporpaMMe CHeHAJINTETA I0JIKeH:

Obaadamye CneayrOIUMU KOMIIETCHIUAMHI U HHIUKaTopaMu ux goctwxenus: [1K-1-u.1; TIK-1-n.2.

3namo
- OCHOBHBIE Pa3JIN4Msl )KUBBIX U HEKUBBIX CUCTEM;
- CYLIHOCTb ITPOLIECCOB, MPOTEKAOLINX B OPraHU3Me U 3aKOHOMEPHOCTH B3aUMOJICHCTBUS OpraHnU3Ma C
OKpY>Karollel Cpeiou;
- 0COOEHHOCTHU CTPOEHUS KIETOK IIPO- U 3YKAPUOTUUYECKUX OPraHU3MOB;
- 3aKOHOMEPHOCTH POCTA U CIIOCOOBI KYJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB;
- 0COOEHHOCTU METab0IM3Ma MUKPOOPTAaHU3MOB U THUITbI OMOJIOIMYECKOI'0 OKUCIICHHUS;
- OCHOBBI T€HETUKH, U3MEHYUBOCTh M OCHOBBI CEJIEKIINY MUKPOOPTraHU3MOB;
- IPUHLUIINAIIBHYIO CXeMY OMOTEXHOJIOTHYECKOT 0 POU3BOICTBA;
- OCHOBBI TEOPUHM HMMYHUTETA, IIOHATHE 00 aHTUTENAX, MEXaHU3MaxX UX 00pa30BaHuUs;
- OCHOBBI SH3UMOJIOT MU, METO/Ibl UMMOOUIN3AMU (PEPMEHTOB M KJIETOK, IPUHIUITBI UMMYHHOI'O aHAJIN3a;
- BAKHEWIINE IPOU3BOJCTBA ITPOMBINUIEHHOW, MEIULIMHCKON, CEIbCKOXO035HCTBEHHOM, dKOJOTHYECKON
OMOTEXHOJIOIMH, ONOHAHOTEXHOJIOTUH.

Ymemn:
- OIpEeAEIATh BO3MOXKHBIE IyTH OMOCHHTE3a KIIHOUYEBbIX HHTEPMEINATOB U 1IEJIEBBIX MPOIYKTOB AJIs BbIOOpa
ONTUMAJIBHBIX YCIOBHM OMOTEXHOJIOTUYECKOIO MPOLIecca;
- aHaJIM3MPOBATH POJIb BHYTPUKIIETOYHBIX KOMIIOHEHTOB, OMOIIOJMMEPOB M BBISBIATH B3aUMOCBS3b
OMOXMMHUYECKUX MTPOLIECCOB B KIIETKE;
- OCYILIECTBIISITh OT/I€TbHbIE (EPMEHTATUBHBIE PEAKIIUH, U3ydaTh KUHETUKY MPOTEKAIOLIETO NPEBPAILlEHUS;
- aHAJIM3MPOBATH OT/IEbHbIE MYTH META00JIM3Ma U UX B3aMMOCBS3b, PETYIISALUIO;
- IPOBOJUTH 00PabOTKY pe3yIbTaTOB U3MEPEHU C UCTIOIb30BAHMUEM ITAKETOB MPHUKIIAIHBIX POrpamMMm;
- OCYILECTBIISAITh KYJIbTHUBUPOBAHHE MMKPOOPraHM3MOB B a’3pOOHBIX W aHa’pOOHBIX YCJIOBUSAX B
nabopaTopuu;
- BBIJEIATH MPOAYKTHI METab0JIM3Ma U3 KyJIbTypalbHOH XKHUIKOCTH M KJIETOK IPOAYLIEHTa METOAaMHU
9KCTPaKI1H, OCAXK/IEHUS, HOHHOTO OOMEHA U yJIbTPaKOHIIEHTPUPOBAHUS;
- OCYUIECTBIIATH KOHTPOJIb COACPXKAHMS LIEJIEBOT0 KOMIIOHEHTAa B INOJYNPOAYKTaxX, MOIY4aeMbIX Ha
OTJIEIbHBIX TEXHOJOTUYECKUX CTAAMSIX;
- HMCIOJIB30BaTh CTAHJAPTHI U JPYrMe HOPMAaTUBHBIE JOKYMEHTHI IIPU OLIEHKE, KOHTPOJIE KaueCcTBa U
cepTu(UKaIMK ChIPbs U TPOAYKIINH;
- OTIPEeETIATH MAapaMETPhI CHIPbsI U MPOILYKIIMH IIPU X CEPTHPUKALINY.

Bnaoemy:
- METOJJaM1 TUTaHUPOBAHMS, TIPOBEIEHUS U 00paOOTKH SKCIIEPUMEHTOB;
- IpaBuWJIaMH 6e30macHOi paboThl B GMoXuMu4eckoi adopaTtopuu;
- OCHOBaMH MUKPOOHOJIOTUYECKON TEXHUKH;
- METOJaMHM TPOBEACHUS CTAaHAAPTHBIX UCHBITAHUI IO OMNPENENICHUIO0 MOKa3areneil (pU3NKO-XUMHUECKUX
CBOICTB CBhIpbs U IPOAYKIINH;
- METOJaMH TEXHHYECKOro KOHTPOJII MO COOMIOACHUIO TEXHOJOTHYECKON NUCUUIUIMHBI B YCIOBUSAX
JIeMCTBYIONIEro OMOTEXHOJIOTHYECKOTO IPOU3BO/ICTBA.

3 Kpartkoe coaep:kanue TUCHUTIIAHBI

Bseoenue.



CoBpeMEHHOE COCTOSIHME M TEPCIEKTUBBI pa3BUTUs OuoTexHoioruu. Ilpeamer, menu u 3amayu
OMOTEXHOJOTHH. XapaKTepUCTHKA PA3IUYHBIX BHUAOB OMOTEXHOJOTMYECKOH MPOAYKIUU M €€ OCHOBHBIC
noTpeOuTeny.

Pazoen 1. Muxpobuonozcus, xax ochoéa buomexroiocuu.

1.1. OcHOBHBIE OOBEKTHl OMOTEXHOJIOTHUH. MHUKpPOOpPraHu3Mbl (OakTepuu, TPUOBI, BOIAOPOCIHH,
npocTeiiire), BUPYChl, KJIETKU U TKaHU PAacTeHUN U KMBOTHBIX. CanpoduTbl, CHMOMOHTHI, KOMMEHCAIBI,
Hapa3uThL.

1.2. Tunel nuTaHUs MUKPOOPTaHU3MOB. ABTOTpodus, rereporpodus, Gororpodus, xemorpodus.
[ToctyruieHne mMUTATENbHBIX BELIECTB B MUKPOOHYIO KIJIETKY: MACCUBHBIN MEPEHOC, aKTUBHBIA TPAHCHOPT,
(arounTo3, MUHOIUTOS.

Bnusinue ¢akTopoB OKpykarollel cpenbl Ha >KU3HENEATEIbHOCTh MHUKPOOPTaHM3MOB: BJIA)KHOCTH,
KOHIIGHTPALlMM PacTBOPEHHBIX CoJiel, peakiuu cpeasl (pH), TemnepaTypsl. OTHOLIEHHE MUKPOOPTaHU3MOB
K KHCIIOPOJly, COJIHEYHOU paJiiallii U aHTPOIIOT€HHBIM 3arpsi3HEHUSIM.

1.3. OcHoBHBIE yTH OOMEHA BEUIECTB M IMOJNy4eHUs dHeprun (mMerabonusMm). OOMEH BEIIECTB Kak
COBOKYITHOCTb peakIuii karabonuzma u aHabonu3ma. CrocoObl MONyuYeHUsT MHUKPOOPTraHU3MaMU SHEPTUu.
Buonornueckoe oxucinenne. OCOOEHHOCTH  3JEKTPOH-TPAHCIOPTHBIX CHUCTEM  Pa3UYHBIX TPYIII
MUKpPOOPTraHU3MOB.  AdSpoOHOe  JbIXaHue, aHadpoOHoe  aAbixanue, Opoxenue. DoTtorpodHbIe
MHUKpoopranu3Mel. OcOOEHHOCTH OaKTepHaIbHOTO (POTOCHHTE3A.

14. Poct u KyIbTUBUPOBAHHME MHKPOOPraHM3MOB. BuHIpl M cOCTaB MNHTATEIbHBIX Cpell,
UCTIONB3YEMBIX JIUISl  KYJIbTUBUPOBAHHUS MHUKPOOPTaHU3MOB. HaKONMUTENbHBIE W YHCTBIE KYJIBTYPBI
MUKpPOOPraHu3MoB. Metonsl KynbTuBHpoBaHus. llepuonnueckoe KynbTuBupoBaHue. KpuBas pocra.
HenpeprsiBHOE KyTbTHBHPOBAHUE.

Pazoen 2. Huorceneprnvie ocnosvt 6uomexmonocuu.

2.1. llpuHnunuanbHas  TEXHOJOTHMYECKass CcXeMa  OHMOTEXHOJIOTUYECKOTO  MPOU3BOCTBA.
AmnmnaparypHoe o¢OpMIIEHHE MPOLIECCOB BBIPAIIUBAHUS MHKPOOPraHM3MOB. (OCHOBHBIC MPUHIUIIBI
OCYIIECTBIICHHS KYJIbTHBUPOBAHUS B a3pOOHBIX M aHAdPOOHBIX ycioBUsAX. [IoBepXHOCTHOE W TIyOMHHOE
KYJIbTUBHpPOBaHHE. ACENTHKAa OMOTEXHOJIOTHUYECKHUX MPOIIECCOB.

2.2. TexHONOrUYECKHE OCHOBBI MOTydeHHs] MeTabomuTOB. MHkenepHas sH3uMonorus. [Ipumenenue
UMMOOUIIM30BaHHBIX (EPMEHTOB U KIJIETOK. bHOTeXHONOrnueckue Mpou3BOACTBA. THUIMOBBIE CXEMBbI
NPOMBIIIICHHBIX  MPOLECCOB  MOJNYYSHHS  BaKHEHIINX  TPOMYKTOB  OMOTEXHOJIOTHH:  OHMOMACCHI
MHUKpPOOPIaHU3MOB, Oejlka M aMHMHOKHUCIOT, OpPraHWYEeCKHX KHUCJIOT, (EepMEHTOB, aHTUOMOTHKOB,
OaxkTepuaIbHBIX MPENapaToB, NPOAYKTOB OPOKEHUS.

2.3. TpeboBaHus, NpeAbsABIseMble K KayecTBY TOTOBOTrO MHpOAyKTa. bromacca NpOMBIIUIEHHBIX
MHUKPOOPTaHU3MOB KaK ChIPhE JUIs MTOTyYSHHS ITUPOKON TaMMBI TIPOTYKTOB PA3TUYHOTO HAa3HAYCHUSI.

2.4. XapakTepucTuka npoOieM OXpaHbl U BOCCTAHOBJIEHUS OKPYKAIOLIEH cpelbl ¢ TOYKU 3pEHUs
UCIIOJIb30BaHUsl OMOJIOTHYECKUX METOJI0B. A3pOOHBIE IMPOLIECCHl OYMCTKH BO3AYyXa MBOJBI. AHa’poOHBIE
Ipo1iecchl NepepaboTKU OPraHNYeCKUX OTXO0/10B, XapaKTEpUCTHKA U IPUMEHEeHne Ouorasa.

Pasoen 3. Ocnosnvie nanpasienus co8pemeHHol OUOMEXHOIOUU.

3.1. MeaunuHckas OuorexHonorus. OrmnpeneneHue MeauIUHCKOW OuorexHonoruu. OCHOBHbBIE
3aaud, KOTOpbIE pemlaeT METUIMHCKas OuoTexHoyorus. OTiuune MEeIUIUHCKHX OMOTEXHOJOTHHA OT
MeAUIMHCKUX TexHonorui. [Torstre o Onooonekte. Kiaccudukanus 61000beKTOB.

3.2. Tlonstne 06 mmmyHojnormu. CucremMa MMMYHHOTO romeocrasa. [loHsarne o0 aHTHUTEHaX H
anturenax. Crpykrypa anruten. Knaccudpukanus antuten. EcTecTBeHHBIH U UCKYCCTBEHHbBI MMMYHHUTET.
[ToHsATHE 00 UMMYHOJIOTHUECKUX PEAKIIHSIX.

3.3. BBeneHue B COBpeMEHHYI0 HMMYyHOOHOTexHoJoruto. Knerounas umxeHepus. ['mGpuaomuas
TEXHOJIOTUS TIOJIyYEHHs] MOHOKJIOHAIBHBIX aHTUTEN. VICroib30BaHHE MOHOKJIIOHAIBHBIX AHTHTEN IS
OYHUCTKH OMOJOTMYECKHX KUIKOCTEH. IMMYHOCEHCOPBI.

3.4. CoBpeMeHHBIE TpPHUBHBOYHBIC Tmpernaparthl. CoBpeMeHHas KiacCH(UKalus BaKIWHHBIX
npenapaTtoB. MUKpOOHBIE KMBBIE BAKIIMHBI. TEXHOJOTHS TOXYYEHHUS JKUBBIX BaKIUH. YOWTHIC BaKIWHBI.
TexHonmorust mMONXy4eHUs YOUTHIX BaKIUH. AHATOKCUHBL. TEeXHOJOrHs TOJY4YEHUS aHATOKCHHOB.
CBIBOPOTOYHBIE MPETIapaThl.

3.5. [IpenapaThl Ha OCHOBE KUBBIX KYJIBTYp MHKPOOPTaHHU3MOB. TeXHOJIOTHS MTOTyYSHHS MTPETIapaToB
HOPMO(DIIOPOB, MPOOUOTUKOB, MPEOMOTUKOB U CHHOMOTUKOB. TpeGoBaHuUs K IITaMMaM, MCIIOJIb3YEMbIM IS
NIPUTOTOBIICHHS TIPETapaToB HA OCHOBE JKMUBBIX KYJIBTYp MHUKPOOPTaHW3MOB. Vcronb3oBaHHE



OMOTEXHOJOTHH MJIsi PEHICHUS JKOJOTHYeCKuX mpodbiaemM. OumMcTKa CTOYHBIX BOA M OTXOISAIINX Ta30B.
[TepepaboTka TBepABIX OTXOAOB C oOpa3oBaHHeM Ouoraza. OUuMcTKa MPUPOIHBIX CpPeA OT TEXHOTEHHBIX
3arpsA3HEHUMN.

OO611ee KOJTUYECTBO pa3iesioB — 3.

4 O0beM yueOHOH TUCHHUILJIMHBI

Butbt yae6Hoi paboTs! B 3auernpix | B akamewm. B acrp.
€INHHIaX gacax qacax
OO0mas TpyA0eMKOCTb JUCHUILIUHBI 110 y4e0HOMY IJIAHY 3 108 81
KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSA: 1,78 64 48
Jlexnuu (Jlek) 0,44 16 12
[Ipaktuueckue 3anstus (I13) 0,45 16 12
Jlaboparopusbie 3ansaTus (J1a0) 0,89 32 24
CamocrosiTesibHas padora (CP): 1,22 44 33
KonTakTHas camocTosTenbHas paboTa 0,4 0,3
= 1,22
Bupl camocTosTenbHON pabOThI 43,6 32,7
Bua xontpos: 3a4eT ¢ OLEHKOM

AHHOTAIUsA padoyeil MPporpaMmMbl TUCHUILTHHBI
«Xumus rerepounkiandeckux coequnenuin» (b1.B.J1B.03.01)

1 Heap AMCOMIUIMHBI — GOPMHUPOBAHUE Y OOYYAIOMIMXCS CHCTEMATU3MPOBAHHBIX 3HAHUH O METOax
HOJ'IyUIeHI/ISI, XUMHUYCCKHUX CBOﬁCTBaX 158 HpI/IMCHCHI/II/I COCI[I/IHGHI/Iﬁ I‘CTCpOHI/IKHI/I‘ICCKOI‘O p;ma, ITOBBIILICHHUEC
npoeCCHOHATBHBIX KOMIIETCHIIMHA B 00JIAaCTH TOHKOIO OPraHHYECKOTr0 CHHTE3a OHMOJIOTHYECKH aKTHBHBIX
BEILECTB.

2 B pe3yabTare n3yuyeHus TUCIUIIMHBI 00yYaloIuiics MO MPporpaMMe CHeHATUTETA T0JIKeH:

Obaadamye CeAyOMMMI KOMIIETCHIMAMEI U MHIuKaTopamu ux goctmwkenns: [1K-1.2; [TK-2.1.

3name:
- HOMEHKJIaTypy reTepOLUKINYECKUX COCTUHEHU;
- TPUHLUOBI M METOABl CHUHTE3a TETEPOLMKINYECKUX COCAMHEHUMN, COIEpXkKALIUX pasIudHbIE
(G YHKIIMOHATIBHBIE TPYIIIHI;
- XMUMUYECKHE CBOMCTBA I'ETEPOLMKINYECKUX COCTUHEHNN.

Ymemn:
- aHAIM3UPOBATh PA3NUYHBIE METOJBI MOTYUYSHHS 33JaHHBIX T€TePOLUKINYECKUX CTPYKTYp U BHIOpaTh U3
HUX HamOoJiee MprueMIIeMble JJIsI CHHTE3a;
- 00ocHOBaTb TPHMEHEHHE TeX WIM MHBIX PEareHTOB, MO3BOJSIIOMIUX (PYHKIIMOHAIU3UPOBATH
FeTEPOLUKINYECKHE CUCTEMBI, OTHOCSAIIMECS K PA3JIMYHBIM KJIACCaM.

Bnaoemw:
-METOJIaMHU CUHTE3a MATU- U MIECTUWICHHBIX T€TEPOLUUKINYECKUX COCMHEHHUH, COEpPkKAIIUX aTOMbI a30Ta,
KHUCJIOPOJA UJIU CEPBI.

3 Kpartkoe coaep:kanue TuCHUILINHBI

Beseoenue

XUMHSI TETEPOLMKIMYECKUX COCIMHEHNN KaK OJIMH M3 BaXKHEWIIMX Pa3/ieIOB OPraHUYECKON XUMUHU.
[IpenMer u 3agauvl COBPEMEHHOW XHWMHHU TE€TEPOLUMKINYECKHX COCIUHEHUU. POJb TeTEepOLMKINYECKUX
COCTMHEHUIN KaK CUHTETHUYECKUX M MPHUPOJHBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB. B3anMOCBSI3b XUMHH
FeTEPOIMKINYECKUX COCTUHEHUN ¢ METUIIMHCKON XUMHUEN U XUMHUEH MECTULIN]IOB.

Pa3zoen 1. [lpunyunsl knaccuguxayuu u cOOpKu 2emepoyuKIudeckux CmpyKmyp

Homenkiatypa rereponukimueckux coequHeHnid. OCHOBHBIE MPUHIUIIEI COOPKH TETEPOIMKIIOB.
D yHKIMOHAJIBHBIE TPYIIIIBI, UCIIOIb3yEMbIE JJIS TOJYYEHHS TETEPOLIMKINYECKUX CUCTEM.

Paszoen 2. [Tamuunennvie 2cemepoyurivl ¢ OOHUM 2emMepoamomom



Homenknarypa. [lpupoaHple ¥ CHUHTETHUYECKHE OMOJOTHYECKU-AKTHBHBIC COCIUHEHUS B PALY
MSTHWICHHBIX TETEPOIMKIOB C OJHUM TerepoaToMoM. [luppoinel, ¢ypanbl W THOQEHBI H UX
KOHJCHCUPOBAHHBIC AHANIOTU: WHAONBI, THaHadTeHbl W OeH30(]ypaHbl. MeTonbl CHHTE3a W XUMUYECKUE
cBoiictBa. OcoOeHHOCTH (YHKIIMOHAIBHBIX 3aMelleHHbIX. CpaBHUTENIbHAS PEaKIMOHHAs CIIOCOOHOCTH
Pa3HBIX MATUWICHHBIX TETEPOIUKINICCKIX CUCTEM C OJTHUM T'€TePOATOMOM.

Pasoen 3. [llecmuunennvle 2emepoyuriivl ¢ 00OHUM 2emepOoamoMom

[IpuponHble W CUHTETHYECKHME OMOJOTUYCCKU-AKTHBHBIC COCIUHCHUS B PSAIY IIECTUWICHHBIX
TeTEPOIUKIIOB C OAHUM reTepoaToMoM. [IMpHIWHBI, XHHOJIWHBI, U30XWHOJMH, NMUPAHbI U OCH30IHPAHBI.
Metonbl CHHTE3a U XUMHUYECKHE CBOMCTBA, OCOOCHHOCTH (DYHKIIMOHAIBHBIX 3aMelIeHHbIX. CpaBHUTEIbHAS
peaKIMOHHAS CIIOCOOHOCTh PAa3HBIX IMECTUWICHHBIX TeTEPOIUKINYECKUX CHCTEM C OJHUM FeTePOaTOMOM.

Pazoen 4. [Iamuunennvle cemepoyurivl ¢ 08yMs U Ooee 2emepoamomamus

Krnaccudukanus u HOMEHKIATYpa MATHYWICHHBIX T€TEPOLMKIIOB C JABYMs M 0oJiee reTepoaroMamu.
[lpupoaHble W CUHTETHYECKHE OHOJIOTMYECKH-aKTUBHBIC COCIUHEHHS B DIy a30J0B. [lupazodsl,
M30KCAa30J1bl, IMH1a30J1bI, THA30JIbl M UX KOHJICHCUPOBAHHBIC aHAIOTH. [ €TepOLUKIIBI ¢ TPEMS U YeThIPhMS
rerepoaToMamMu. MeTOJbl CHHTE3a W XHMHUYECKHE CBONCTBA, OCOOCHHOCTIISATUYWICHHBIX IIECTUYICHHBIX
TeTePOIMKIMYECKUX CHCTEM C IByMs U 00Jiee TeTepOoaTOMaMH.

Pasoen 5. [llecmuunennvle cemepoyurivl ¢ 08yMsL 2emepoamomamu

[IpupomHble ¥ CHUHTETUYECKHE OWOJIOTMUECKU-AaKTUBHBIC COCIUHEHUS B POy JHA3WHOB.
[Tupuaa3uHbl, MMPUMUIMHBL, TUPA3UHBI U UX KOHJICHCUPOBAHHBIC aHAJIOTH. METO/Ibl CHHTE3a U XUMUYECKUE
cBoiicTBa. MeToNbl CHHTE3a M XHMHYECKHE CBOKMCTBA, OCOOCHHOCTH (DYHKIMOHAIBHBIX 3aMEIICHHBIX.
CpaBHUTENbHASA pEaKIMOHHAs CIIOCOOHOCTh Pa3HBIX MIECTUWICHHBIX TFETEPOLMKIMYECKUX CUCTEM C JABYMS
reTepoaTroMamu.

OO611ee KOJTUYECTBO pa3iesioB — 5.

4 O0bemM yueOHOH TUCHHIJIMHBI

Biust yueGoii padotsi Boasentiix | Baxarow. | F A0
OO0mas TpyA0eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 4 144 108
KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSA: 2,22 80 60
Jlexnmu (JIek) 0,89 32 24
[Tpaktuueckue 3anarus (I13) 1,33 48 36
CamocrositesbHas padora (CP): 0,78 28 21
KonTakTHas camocTosTenpHas pabora 0,78 28 21
JIK3aMeH 1 36 27
KonTakTHas pabota — mpoMeKyTOUHas aTTeCTaIUs 1 0,4 0,3
[ToaroroBka k sK3aMeHy 35,6 26,7
Bua kourpous: IK3aMeH

AHHOTAIUs padoyeid MPOrpaMMbl TUCHUTITAHBI
«XuMusl 1 OHOJIOTHYECKAsi AKTHBHOCTD JieMeHToopranndecknx coequnenuiny (b1.B.JB.03.02)

1 Hear aucuMIUIMHBI — (OPMUPOBAHHME Yy CTYIACHTOB CHCTEMAaTH3HPOBAaHHBIX 3HAHWNA U
MPAKTUYECKUX HABBIKOB, ITO3BOJISIOIIMX PEIIaTh TEOPETHYCCKHE W MPAKTUYCCKHE 3aTa4d ITOTYUCHHS
U3BECTHBIX U HOBBIX OPTraHUYECKUX W DIEMEHTOOPTaHMYECKHX COSAWHEHWH il TpPUMEHEHUS WX B
Pa3TUYHBIX HAYYHO-TEXHUYCCKHX 00JIacTsIX.

2 B pe3yabTare n3yuyeHus TUCIUIIHHBI 00yYalOIMiics O MPorpaMMe CHeHATUTETA T0JIKeH:

Obaadoams cneAyOIUMU KOMIIETCHIIUAMA U UHAUKaTopamu ux goctmxkenus: [1K-1.2; TTK-2.1.

Buname:
- CIIOCOOBI TIONyYEHUSI ¥ XUMUYECKHE CBOHMCTBA METAJUIOPTaHUYECKUX COeAUHEHUH, hochopopraHnIecKux
COCTMHEHUH M OPTaHMYECKUX MPOU3BO/IHBIX MBIIIbSIKA, CEPhI M CEJICHA;
- OCHOBHBIE MEXaHHM3Mbl WHTHOWPOBAHMUS KU3HEHHO BAXHBIX (PEPMEHTOB AIEMEHTOOPTaHUYECKUMU
COCTMHCHUSIMU U aHTUMETA0OJIMTHOTO JEHCTBUS MPOU3BOIHBIX KHCIOT docdopa.

Ymemn:



- HCIIOJIb30BaTh 3JIEMEHTOOPraHUYECKUE COCIMHEHNS B KAUECTBE PEareHTOB OPraHUYECKOr0 CUHTE3a;
- OLIEHUBATh MOTEHLUAJIBHYIO OMIACHOCTh PA0OTHI € JIEMEHTOOPTraHUYECKUMH COETUHEHUSMU, BBISBIISTh
ToKCcO(opHBIE U (hapMako(OpHBIE TPYIIIIH;
- IPOTHO3UPOBATh METObI CUHTE3a U CBOMCTBA COOTBETCTBYIOIIUX COCIUHEHHUN C T€TEPOaTOMaMU;
- HA OCHOBAaHHUH CTPOCHUS DJICKTPOHHOH 000JI0UKH reTepoaromMa OIEHWBATh PEAKIIMOHHYIO CIIOCOOHOCTh H
CTa0MIIBHOCTb COOTBETCTBYIOLIMX OPraHUYECKUX ITPOU3BOAHBIX 3JIEMEHTOB;
KJIaccu(pUIUPOBATh JIEMEHTOOPTaHMYECKUE COCAMHEHUSI.

Braoemy:
- HOMEHKJIaTYpPOU 2JIEMEHTOOPTAHUYECKUX COCUHEHUN;
- HaBBIKAMH  OMOPAIMOHAJIBHOTO IMOAXO0Ja K KOHCTPYMPOBAHUIO HOBBIX OHMOJOTMYECKH AaKTUBHBIX
COEMHEHUH, BKIIOYAIOIINX I€TEPOATOMBI;
- METOJOJIOTHEN BKIIKOYEHUS 3JIEMEHTOOPTraHUYECKUX COCIMHEHHUM B CXEMBI IOJyYECHHUs] COCAUHEHUN C
TpeOyeMbIMU CBOMCTBAMH.

3 Kpatkoe coaep:kanue A1 CHUITUHBI

Bseoenue

3HayeHWe JUCHUIUIMHBL «XUMHUS H  OHOJOrMYecKkas aKTHBHOCTh  DJIEMEHTOPTaHUYECKHX
COEAMHEHUI» JUIsl MOATOTOBKU CIIELUAIUCTOB B OOJIACTH CHHTE3a OUOJOTMYECKH AaKTHUBHBIX BEIIECTB.
OO01re npeacTaBieHus O XMMHUYECKUX CBOWMCTBAX 3JE€MEHTOPraHMYECKHX COEIUHEHHH B COOTBETCTBUM C
noJoXkeHueM aroma siemenTa B [lepuoanueckoit Tabnuue J[.1.MenneneeBa u o crnocodax UX MOJIy4SHHUSL.

Pazoen 1. Memannopeanuueckue coeounenus

1.1. Opranuueckue NpoOU3BOJHBIE METAIOB MepBOM rpynmbl. CrocoObl MONyYeHUsT U1 XUMUYECKUE
CBOICTBA JIUTUIA-, HATPUW U KaJTMAOPraHUYECKUX coenHeHui. Peakuus Bropia-®Purrura.

1.2. Oprannyeckue IpOM3BOJHBIE METAIOB BTOPOM rpymmbl. MarHuiopraHM4ecKue COeIUHEHMS.
Peaxuuu bapOse u 'punbspa, peakunoHHas CHOCOOHOCTh OPTaHUYECKUX TAJIOT€HUIOB, PACTBOPHUTEIH U
yCIOBUSL IIpoBeleHus peakuui. lcnonp3oBaHMe MarHvii- M JIMTUMOPIaHUYECKUX COCOUHEHUM B
opraHuveckoM cuHTe3e. LluHkKopranmueckue coenuHenus. Peaknus Pedopmarckoro u  apyrue
IPEBpALCHUs] C Y4aCTUEM IMHKOPraHMYECKUX coeluHeHMH. Pryrpopranmndeckue coenuHeHus. CrocoObl
MOJIyYEHUSI U TOKCUKOJIOTUYECKUE XapaKTEPUCTUKH, ITHIMEPKYPXJIOpU] (rpaHo3aH). PTyTHBIE 3arps3HeHUs
OKPY>KaOILEH Cpebl.

1.3. Opranuyeckue NPOU3BOAHBIE METANIOB TPEeThel rpymmbl. bopopraHumueckue COeaMHEHUS.
Crioco6b1 moydeHus: 60paHoB, OOPHMHOBBIX M OOPOHOBBIX KHUCIIOT. BOpOHOBBIE KHMCIOTHI U UX 3(QUPHI B
opranuueckoM cuHTe3e, peakuu Cy3yku. Papmakosornyeckass aKTUBHOCTb IPOU3BOIHBIX OOPOHOBBIX
KHCJIOT, HEWTPOHO3aXBaTHAsl TEpaNus 3JI0KAYECTBEHHBIX OIyXOJIEH. ATIOMUHUMOPraHUYECKUE COCTUHEHUS.
CrniocoObl mostydeHus: ¥ cBOMcTBA. Vcronb3oBaHue aTtOMUHUHOPTaHUYECKUX COEIMHEHUN B OPraHu4ecKOM
CHHTE3€, KaTajlu3 NOoJIMMepHU3aluu oJe(QpHUHOB.

1.4. Oprannyeckue TPOU3BOJHBIE METAIOB 4eTBepTOoW rpynnbl. KpemHuiiopranuueckue
coenuHenus. Kpemuuii B ’xuBod mnpupone. Creuuduka cBsizu aToMa yriepoga C aTOMOM KPEMHHS.
[TonydyeHne KpeMHUHOpPraHMYECKUX COEAMHEHUH, OCOOEHHOCTH TEXHHYECKOro O(GOpPMIICHHS CHHTE3a
KPEMHUMOPIraHUYECKUX COCAUHEHUN W3 JJIEMEHTHOTO KPEMHHUS M OPraHWYECKHX TaJIOT€HUI0B. PeakTUBBI
I'puHBSpa B XUMUU KPEMHUHOPTraHUYECKUX COCAMHEHUH. XMMHUYECKHE CBOMCTBA KPEMHHHOPraHUYECKUX
COCIMHEHUM, IOJIMCHIIOKCAaHbl. lCronb30BaHWE KPEMHUHOPTraHWYECKMX COCJUHEHUH B  KadecTBe
OMOJIOTHYECKH AaKTHBHBIX BEIIECTB, CHJIATpaHbl. MeTaboinu3M KpeMHUHOPraHMYECKUX COEAMHEHU.
OnoBooprannueckue coeauHeHus. CrocoObl MOMyuyeHus: U CBOMCTBA OPraHMYECKHX MPOU3BOJHBIX 0JIOBA,
UCIIOJIb30BaHUE B IPOMBIIUIEHHOCTH M B KadecTBE MECTUIUAOB. OpraHmdeckue NpPOU3BOAHBIE CBHHIIA.
CrocoObI OTy4YeHUsT U CBOMCTBA CBUHEIIOPTAHUYECKUX COCTMHECHHM.

1.5. Opranuyeckue MPOU3BOAHBIE METAJUIOB MATON TPYNIbl. MBIIIBIKOPraHUYECKHE COECTUHEHMUS.
CnocoObl monyuenus, peakuuu bapra, Meiiepa u bemama. TokCMYHOCTh OpPraHMYECKHX IMPOU3BOTHBIX
MBIIIbSIKA,  XJOPBUHWIXJOPAPCHHBI,  (EHAPCa3HMHXJIOpUI.  MeXaHW3M  TOKCHYECKOTro  JEHCTBUS
MBIIIbIKOPTAaHUYECKUX COEAUHEHUH, aHTUAO0THI. CanbBapcaH U HEOCAIbBAPCAH.

Pa3zoen 2. Docopopeanuueckue coeounenus

2.1. O0mass XxapakTepucTHKa W oOyacTu mpuMeHeHus. OpraHnyeckue Mpou3BOAHBIE (hochopHOit
KUCJIOTHI B )kMBOH mpupoze. Homenknarypa u kinaccudukanus gocpopoprannueckux coeaunenuit (POC).
CnocoObl MOJTydyeHHUsI OPraHUYECKUX IMPOU3BOJHBIX KUCIOT TPU- U TETPAKOOPAMHOPOBAHHOTO (ocdopa,
peakuuu Muxasnuca-ApOy3oBa, Muxasnuca-bekkepa u apyrue cnocoOsl oopazoBanust PC-cBsi3eit, peakuus



IlepxoBa u ¢ocdonar-pocdaTapie neperpynnupoBku. OpraHuyeckiue MPOU3BOIHBIE THOKUCIOT (ocdopa.
®ochunbl u dochonueBpie comu. McmonpzoBanne @OC B opraHWYeCcKOM CHHTE3E: peakuuu Buttura u
XopHepa-BazncBopra-OMMOHCa.

2.2. bwomornueckas aktuBHOCT @DOC. AHTUXOJWHAICTEpa3HbIE, HEUPOTOKCHYECKHUE |
AHTUMETA0OJIMTHBIE CBOWCTBA OPTraHMYECKUX TNPOU3BOJAHBIX KHCIOT (ocdopa. Dochopoprannyeckue
OoTpaBJsIoNIMe BemlecTBa M HMHcekToakapuimabl. durtoaktuBusie POC — raudocar, pochuHOTpULIUH
(BACTA), xnopatundocdonoBas kuciaora u kapdamonsipochonarsl. JIekapcTBEHHBIE CPEICTBA HA OCHOBE
DOC: nuknodocdan, hochunomuiinH, 6uchochoHaThI U IP.

Pa3zoen 3. Opeanuueckue npouszso0Hvle cepbl u cenena.

3.1. Opranuueckue Npou3BOAHBIE cepbl. HoMmeHkiarypa W Kiaccu(UKalus CepaopraHuvYecKux
coenquHeHuil. CrocoObl TMONY4YeHHs] M CBOMCTBA CYIb(QTUIPHIBHBIX COCIWHEHUH, THOIQHUPOB U
cynbhokcuaoB. Cynb(hUHOBBIC, CYIbPEHOBBIE U CyTb()OHOBBIE KHCIOTH. [IpuMeHEeHHE cepaopraHnuecKux
COEIMHEHUI B OpraHM4eckoM cuHrtese, peakiun Kopu-YallkoBcku U pyrue npeBpaiieHus cyiab(pOHUEBbIX
coequnenuii. CoenuHeHHus cepbl B KMBOHM mpupojae. Cepaconepkaliue aMUHOKHCIOTHI, KOQEpMEHTHI U
npocTeTHueckue rpymmnbl. [mortatnoH. MeTtabonu3M HPUPOJIHBIX CEPAOPTAHUYECKUX COEIMHEHUH.
TokcHuYHbIE CepaopraHnYeCcKUe COCIMHEHUSI.

3.2. Cenenoprannyeckue cequHeHHs. TOKCHKOJIOTHYECKHE XapaKTePUCTUKA HEOPTraHHMYECKUX U
OpPTaHUYECKUX TPOM3BOJHBIX CEJICHA, CHOCOBI MOJNYyYEHHS M CBOMCTBA CEJICHOPTaHMYECKHX COCIUHEHUU.
AHTHOKCUIAHTHBIE CBOICTBA CEICHOPraHu4YeCcKUX coequHeHu (30ceneH).O01ee KOIMUecTBO pa3aesioB — 3.

4 O0beM yueOHOH JUCHHIJIMHBI

Bujtbt yseGHOit paGoTh! B 3auernpix | B akamewm. B acrp.
eIUHULIaX gacax qacax
O0mas TpyA0eMKOCTb JHCHUIIINHBI 110 y4eOHOMY IIAHY 4 144 108
KonTakTHasi pa6oTa — ayANTOPHbIE 3aHATHS 2,22 80 60
Jlexmuu (Jlek) 0,89 32 24
[IpaxTnueckue 3anarug (113) 1,33 48 36
CamocrosiTesbHas padora (CP): 0,78 28 21
KoHTtakTHas camocTosTeNbHas paboTa 0,78 28 21
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOUHasi aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bupa xoHTpoJsi: JIK3aMeH
AHHOTAaIUsI padoyeid MPOrpaMMbl TUCIHUTIIAHBI
«OcHoBbl anatomuu u puznonorun» (b1.B./1B.04.01)
1 eap AHCHUIUIMHBI — CQOPMHPOBATH y CTYJCHTOB B CHCTEME XHMMHUYECKOrO OOpa3oBaHHs
OPE/CTABICHUST O  (U3HOJIOTHH  HOPMAIbHO  (YHKIMOHHPYIOIIETO OpraHW3Ma  4YeJOBeKa, CO37aTh

€CTECTBEHHOHAYYHOE MPEJACTABICHHE O (YHKIMOHUPOBAHWM BCEX CHUCTEM OpraHM3Ma Ha MOJICKYJIIPHOM,
CYOKJIETOYHOM, KJIETOYHOM, CHCTEMHOM M OPraHU3MEHHOM YPOBHSIX.
2 B pe3yabTare n3yuyeHus TUCIUNIHHBI 00yYalOIuiics MO MPporpaMMe CHeHATNTETA T10JIKeH:
Obnadams CIeayrONIMMU KOMITIETEHIIUSIMHU U WHAUKatopamu ux goctwkenus: YK-8.1; YK-8.2; ITK-
2.2; TIK-3.3.

3namo:
- OCHOBHBIE 3aKOHBI (DYHKIIMOHUPOBaHMS BCEX
HEPBHOMMYHHOTYMOPAJIHHON PETYIISIINH.

Ymems:
- UCTIOJIH30BATh TIOJTYYCHHBIC 3HAHUS 110 aHATOMUH U HOPMAJbHON (DM3UOJIOTHH YeJI0BEKa B OMOXUMHUUECKUX
Y XMMUYECKUX IKCIIEPUMEHTaX U HAYYHBIX UCCIIETOBAHUSIX.

Bnaoemy:
- 00IIMMY 3HAHUSMU 10 AHATOMHUH U HOPMAITBHOM (PH3HOJIIOTUH YETOBEKa.

3 KpaTkoe coaepxanue IuCUHIIAHBI

CUCTCM  OpraHu3mMma, O6IJ_II/IG 3aKOHOMCPHOCTH



Bseoenue

Baxneiimme kiraccuueckue ¥ COBPEMEHHBIE JTOCTHIKEHUS HOpMaIbHOU (hu3nosioruu. OU3nosorus ¢
ocHOBaMU MOpGOJIOTUH B cucTeMe (apMaleBTHUECKOro oOpa3oBaHus. OpraHu3M 4YeloBeKa Kak IeNoe.
Uepapxus ypoBHEW KU3HEACATEIbHOCTH YEJIOBEKA: MOJICKYJISPHBIN, KJIETOUYHbIA, TKAHEBBIM, OpraHHbIH,
opranu3MeHHbIA. [loHATHS MeTaboiM3Ma, YIMOPSIOYCHHOCTH (DU3MOJOTUYECKUX TPOIECCOB U CTPYKTYD,
rOMeocTas3a v ICUXUYECKH OPTraHU30BaHHOIO [TOBECHUS.

Pa3zoen 1. Ocnosul scuznedesmenbHocmu MaKpo- U MUKPOCMPYKMYP Yen08eKd

OU3NONIOTUYECKUN CMBICTT  OMOMOTEHIMAIIOB, OOLIMEe NPHUHIMIBI BO3HUKHOBEHUA. Buabl u
B3auMojeiicTBue OuomnoreHnuanoB. [lorennuan nokos, ¢pusznonornueckuid cmpica. IloreHnuman neicTBus.
Bo3oyaumocts. Bo30yaumbie Tkanu. IIpoBenenue mnoTtenuumana naeicTBus. Heps, Mblmma, cuHAIC.
®uszunonorusa cuHancoB. HepBHo-Mbleunsiid cuHanc. @uznonorust Mpimi. OOMmM MEXaHU3M MBILIIEYHOTO
cokpameHus. CkeneTHble MBI, [ ke MbIsl. OOIIre TPUHIUIIBI PETYIISILNH.

Pa3zoen 2. 3axonomeprnocmu u cnocodwl pecynayuu u camopeyniayuu u3uoI02u4ecKux npoyeccos

O6mas ¢usunonorust [[HC. Crpoenne I[HC. Pednexc. BozOyxnenue u topmoxkenne B I[[HC.
[Tpunnunel  koopauHanuoHHoM AestenbHocT [IHC. ABTOHOMHas (BereraTWBHas) HEPBHAs CHCTEMA.
Crpoenue, MOHATHE, poiib B moBeaeHUU. ['ymopanbHas perynsius QyHKui. OU3HONOTHS YHIOKPUHHON
CUCTEeMBbI. DHIOKpUHHBIE jkeTe3bl. ['opMoHbl. Mexanusmel aelicTBud. [ unoranamo-runodusapHas cucrema.

Pasoen 3. Ilpunyunsi scuznedeamenbHOCMU 4el08eKd 8 NOKOe

®uszuonorus kpoBu. OCHOBHbIE KOMIIOHEHTHI KpPOBH, UX (GYHKIUHU. ['pynmbl KpoBH, pe3yc (akTop.
I'emocra3. CeeprhiBaromas, aHTHCBEPTHIBAIOMas W (QUOPHHONMTHYECKAS CHCTEMbI KpoBH. Du3monorus
cepaua. Crtpoenue, Qpynkiuu. [IpoBenenue Bo30yxkaeHus B cepiie. Perymsauus cocynoB. PusznomIorus
KpoBooOpareHusi. ['emonunamuka. OU3MOIOTHA JbIXaHUS. MeXaHU3Mbl BHEUTHETrO JbIXaHus. TpaHCIoOpT
ra3oB  kpoBblo. Perymsamus — geixanus.  @usuonorus — numieBapeHus.  OcoOeHHocTH — pabOTHI
MUIIEBAPUTEIHLHOTO KOHBeHepa. Perymsauus mporeccoB TMHUINEBAPEHUS HA pa3IMYHBIX €ro J3Tamax.
BcaceiBanue. I'onox u Haceimenue. dusnonorus BbyaeneHus. Ctpoenune u QpyHKuUU modyek. MexaHusm
oOpa3zoBanus Moud. ['omeoctaTrueckast pyHKITUS TTOYEK.

Pazoen 4. @usuonoeuueckue u mopgonozcuyeckue OCHOBbL OHMOLEHEMUUECKOU UMEHYUBOCU
yen06eKa npu 0esimenbHOCmU.

O6mas pu3HoI0rus CEHCOPHBIX cucTeM. DU3HOIOTHS BBICHINX MICUXHUUECKUX (PYHKITHIA.

OO611ee KOMYECTBO pa3eiioB — 4.

4 O0beM yueOHOH TUCHHIJIMHBI

Buutst yueGHO# paboTs: B3auernpix | B akanmem. B acrp.
CAUHMIIAX qacax dacax
O01mast Tpy10eMKOCTh JUCHMILIUHBI 10 Y4eOHOMY IVIaHY 3 108 81
KonTakTHas padoTa — ayuTOpHbIE 3aHATHSA: 1,78 64 48
Jlexuuu (Jlek) 0,45 16 12
[Tpaktuyeckue 3ausaTus (I13) 1,33 48 36
CamocrositesibHas padora (CP): 1,22 44 33
KonTakTHas camocTositensHas paboTa 0,4 0,3
1,22
Bunel camocTosiTenbHOM paboThI 43,6 32,7
Bun xoHTpOJIS: 3a4eT ¢ OLEHKOH

AHHOTanus padoyeil MPOrpaMMbl M CUUILIAHBI
«OcHoBbl MequIIUHCKOMH TuarHoctuxkm» (b1.B.J/1B.04.02)

1 Heab qucuuniaunbl — 6epercs u3 padoueit nporpammsl aucuurianHb! (PTI).

2 B pe3yabTare n3yuyeHusi TUCIUIIAHBI 00yYaIOIMiics O MPOrpaMMe CHEHATUTETA T0JIKeH:

Obaaoams cnenyoNMMI KOMIIETEHIIMSAMEI U HHAUKaTopaMu ux noctwkenus: YK-8.1; YK-8.2; TIK-
2.2; TIK-3.3.

Buame:
- (hU3MOJIOTMYECKUE MEXaHU3MBI, JISKAIME B OCHOBE (DYHKITMOHMPOBAHMS CHCTEM OpPraHMU3Ma B HOpME MpHU
HEKOTOPBIX NaTOJOTUYECKUX COCTOSTHUSX.

Ymemn:



- 300paXkaTh PUCYHKH-CXEMbI OPTaHOB U CUCTEM OPIaHOB, BBHIMOJHATH U YUTATh (YHKIMOHAIBHBIE CXEMBI
CHUCTEM  peryjauuud  (U3MOJOTMUYECKHUX  IPOLECCOB, MPOUCXOMAIIMX B JKUBOM  HOPMAJbHO
(YHKIMOHUPYIOLIEM OpTaHU3Me.

Braoemy:

- HaBbIKaMH (PU3HMOJIOTUYECKOT0 MOAX0/a K (PYHKIMOHHPOBAHUIO KJIETOK, TKAHEH, OPraHOB, CHCTEM
OpraHoB, a TAK)KE BCEr0 OpraHu3Ma B LICJIOM.

3 KpaTkoe coaep:kanue A1 CHUITUHBI

Beeoenue.

Heo6xoauMocTh M3y4eHUs] OCHOB MEIUIIMHCKON BU3yallM3allMM M JUATHOCTUKU B Kypce OOYy4eHHUs
CTYJEHTOB-XMMHKOB. VcTroprueckue 3Tarbl pa3BUTHS MEAUIIMHCKONW BU3YyaIU3aliu.

VYrinyOneHue aHaIUTHUYECKOIO HaIpaBJIEHUS B MCCIEAOBAHUAX 4YEJIOBEYECKOIO OpraHu3Ma.
JocTuxenus B obsacTi 1uarHoctuku. HayuHo-TexHuueckuii mporpecc 001acTi XUuMHuH, (GU3UKH, OHOJIOTHI
Y MEJIULIUHBI.

OnvH M3 BaXHBIX 3JEMEHTOB MEIUIIMHCKOM IMarHOCTUKU - MOJy4YeHHE M300pa’keHUH BHYTPEHHHUX
OpratHoB (croco0, OCHOBaHHBIM Ha PETUCTPALMH IPOIYCKAHHS KECTKOTO 3JIEKTPOMAarHUTHOTO HM3ITy4eHUs
TKaHSAMHU OpraHu3Ma, akTyaJlbHOCTh B Hamle Bpems) IlocTosHHOE COBEpIIEHCTBOBAHUE PErHCTPUPYIOIIMX
MaTepuaioB, U3Jydarollell anmapaTypbl, YMEHbIIEHHWE JO0 MHUHUMYMa BpEIHOIO  BO3JIEHCTBUE
PEHTI€HOBCKOT'O U3y4YeHHUs. 3HAUE€HHUE Ul PAaHHEH TUarHOCTUKU MHOTHX 3a00JI€BaHUM.

CoBpeMeHHBIE CIIOCOOBI WHTPOCKONUH (YJIBTPa3BYKOBBIC HCCIICIOBAHUS, Pa3IHMYHBIE CIOCOOBI
KOMIIBIOTEPHOI TOMOTpaduu U JIp. METOJIbl MEIULIMHCKOM BU3yaau3alun).

Bkiag oOTeuecTBEHHBIX MEIMKOB, OHOJOroB, (U3MKOB, WH)XEHEPOB-XMMHKOB B CO3JaHHE
COBPEMEHHBIX MAaTEPHAJIOB ISl MEAULIMHCKON MIPOMBIIIJIEHHOCTH, CO3JJaHE€ COBPEMEHHOM anmapaTypbl JUIs
MEAMLMHCKON JUArHOCTUKH.

Pa3zoen 1. Dnexmposnyeganoepagpus (331).

dusnonoruyeckre OCHOBBL. JiekTpodusnonorusa. buonorenuuansl. Bo30yaumble KIETKH U TKaHH,
¢dbusnonornueckre cpoiictBa. I[lpoBenenue Bo3OyxkaeHus uepe3 cuHanc. CHHANC JJIEKTPUUECKUN U
XUMHUYECKHM.

Hcropudeckuii acniekt (uccienoBanue ncuxuarpa X.beprepa,1929 r.) Ocobennoctu 321, YcnoBus
peructpanuu 1 crnocoObl aHanuza I21'. DHiedanorpamma, OCHOBHbIE PUTMBI M ITapaMeTphl (a1b(a-BOIHBI,
anb(a-puT™M, OETa-BOJHBI, OETa-pUTM, JIE€TbTA-BOJHBI, JE€IbTa-PUTM, TETTA-BOJHBI, TETTa-pUTM). MeTObI
3anucu D21 (OunonspHbIi, MOHONOJISPHBIN). DyHKIIMOHANBHOE 3HadeHne D3I u ee coctapisromux. I3
B [IOKOE€ W NpPU YMCTBEHHOM JAesTenbHOCTU. [IprMeHeHne Bu3yanbHOro (KiImHUYeckoro) aHaimza OOI B
JTUAarHOCTUYECKUX 1elsix. MaruurosHIedanorpadus, MpeuMyIiecTBa METoIa.

Pasoen 2. Bvizsannuvie nomenyuanvt (BI1) 2onosnozo mo3sea.

OcHoBHble MoOHATUS HeWipodusuonoruu. Beigenenue BII u3 obmelt I3 yenoBeka. CriocoObl u
BO3MOKHOCTH peructpauuu BIl. BeI3BaHHBIN CUMIIATUYECKHUIT TOTEHIIAAIT

CoObituitHo-cBsizanHble noteHManbl (CCII). Ilpumepsr CCII — akTUBHOCTH JBUTATENBHOW KOPbI
(MOTOpHBINM MOTEHIMAI), MOTEHIMaN, CBsI3aHHBIM ¢ HamepeHUsMHU (E-BoiHa), moTeHIMas, BO3HUKAIOLIUI
npu npomycke otgenbHoro crumyna. HMccnegosanme BII m CCII. Tpm  ypoBHsS  aHanmu3za
(deHOMEHOIOTHUECKHH, ($U3HOIOTMYECKUH, (GyHKIIMOHATIBHBIN). BII — KaK eauHUIA
NCUXO(HU3HOIOTUYECKOr0 aHain3a. Tomorpadguyueckoe KapTUPOBAaHHE 3JIEKTPUUYECKOH aKTUBHOCTH MO3ra
KaK CyMMaIusi KOJIMYECTBEHHBIX METO/10B aHan3a D3I 1 BbI3BaHHBIX OTEHIUAJIOB.

Paszoen 3. Dnexkmpomuoepaghus (OMT).

OcHOBBI (PM3HMOJOTUM MBI, MBIIIIBI YeTOBEKa: TMOHATHE, BHUIBI (KiIaccudukamms), CTPOCHHE
MBIIIEYHOH TKaHHU, €€ KPOBOTOK, HWHHepBalus, JIUM(OTOK. MeXaHHW3M MBIIIEYHOTO COKPAICHHUS.
®usnonorus Meim. OOmMA MEXaHU3M MBIIIEYHOTO coKparieHus. CkeneTHple MbIIbL. [loHsATHE, BHUIIBI
(knaccudukanys), pacroyioKeHHe.

Uctopuueckuii acniext (I'.I[Tunep). OMI" kak MeTo uccienoBanusi OM0dIEKTPUUECKUX TOTEHIIUAJIOB,
BO3HHMKAIOIIMX B CKEJETHBIX MBIIIIAX YeIOBEKa M >KUBOTHBIX NMPH BO30YKIECHHM MBIIIEYHBIX BOJIOKOH.
Anmaparypa st OMIT (anexTpoMuorpad, 371€KTpPOCTUMYIATOP), NpUHLIMIN padoThl. Llenmu mnposeneHus
OMI'. Bumst OMI'  (unTepdepenumonHas OMI, nokanpHas OMI, crumymsuuonHas DOMID).
DnexkTpoMuorpamMma B HoOpMe W npu nartojorusix. OOmactu npumeHenus OMIT (B meaunuHe, B
ncUXo(pU3HOIOTuY, B (PU3MOIOTUN TpyJda M CHOPTA, B M3YUYEHUU JBUTATENbHOW (DYHKIMHM >KMBOTHBIX U



YEeJIOBEeKa, B HCCIEAOBAaHUSX MPUMEHEHUS MHOPEIAKCAaHTOB, B MCCJIEIOBAHMM BBICHICH HEpPBHOMU
JIeSTeTLHOCTH YeJIOBEKA).

Paszoen 4. Dnexmporapouoepaghus (OKT).

Cepaue uenoBeka: cTpoeHue, GyHKIUU. OHU3NMOIOTHYECKUE CBOMCTBA Cepala: aBTOMAaTH3M,
MPOBOJAMMOCTH, BO30YAHUMOCTh, COKpaTUMOCTh. Cocybl cepiia, ux perynusmnus. CepAeuHblii UKIT: TOHITHE,
KOMIIOHEHTBI, TPOJOHKUTEIbHOCTh, I3MEHYMBOCTh. MeTo/bl HccieAoBanus QyHKIUN cepaua.

OKI' kak OCHOBHOM IIHMPOKO HCHOJB3YyEMbI METOJA HCCIEAOBaHUSI CEPACYHON JESITeNIbHOCTU
YEJI0BEeKa.

CymHocTh W KnuHHYecKoe 3HadeHue ODOI. Dmementsl DODI (cermeHThl, uHTEpBaibl DOI,
II0CJIE0BATENBHOCTh BO30YXKIeHUN Kamep cepaua). Bektopusiii ananu3 931", OcHOBBI BEKTOPHON TEOPUU
O0I'. OtBenenust DOI. Ilpoucxoxknaenue 3yomoB D3I'. Hacocnas ¢ynkius cepama. CepaedHbld UK.
Pabora knamanoB cepama. IlocmemoBatenbHOCTh cepaeuHoro mukia. Cucrona. [[uacrona. Ilokaszarenm
HacOCHOM GyHKIMHU cepana. Perymsamus aestenpHocTH cepana. D31 B HopMe U IIPH MaTOJIOTHH.

Pazoen 5. Peoepagus.

buodusnueckrue cBOMCTBA KHUBBIX TKAHEH: COMPOTUBICHUE U €MKOCTb. Y I€JIbHOE COMPOTHUBIICHUE
TKaHEW U KpOBU. 3aBUCHMOCTb COIPOTUBIICHHUS TKAaHEH OT KPOBEHAIOJHEHHS. YJIbTPa3BYKOBBIE METOJbI
uccienoanust (Y3U). O@usmueckas ocHoBa Y3U. CymHocTh mbe303JIeKTpuueckoro addekra.
CocraBnsitomiue CUCTEMBI YJIbTPA3BYKOBOW JTUArHOCTUKU — TE€HEpPATOp YJIbTPA3BYKOBBIX BOJH, JaT4YHUK
YJIBTPa3ByKOBBIX BOJIH. Metoauku Y3U.

Pasoen 6.

HeunBaszuBHbIE METOIUKHA MEAUIIMHCKUX HCCIENOBAaHUI (YHKIIMOHUPOBAHUS OPraHOB YEJIOBEKa B
HOpME U Ipu mnarojoruu. Tomorpaduueckue Meronabl uccienoBaHus. lIpennocbulkM BO3HUKHOBEHUS
MeTo0B B wuctopun MeaunuHbl. KommbiotepHas tomorpadus (KT). Illkama Xauchunma. Pazputue
coBpeMenHoit KT. Kourtpactoe ycunenue (KT-aurmorpadus, KT-nepdysus). Pentrenoromorpadus.
Cymnocts Metona. IlpenmmymnectBa M HEAOCTaTKU peHTreHoToMorpaduu. MarHuTHO-pe30HaHCHAS
tomorpadust (MPT). Mcnonp3oBaHue (U3NYISCKOTO SIBICHHS — SIICPHOTO MArHUTHOTO pe3oHaHca. MP-
mubdysus, MP-nepdysus, MP-cnekrpockonus. DynknuonansHas  Tomorpadus. Ilozurponno-
MMHUCCHOHHAs TOMOTpadusl.

OO11ee KOIMYECTBO Pa3ienoB — 6.

4 O0beM yueOHOH TUCHHIJIMHBI

Bt yue6Hoii paGoTs: B 3auernrix | B akamem. B actp.
(S9104050500¢:D¢ gacax qacax
OO01mast Tpy/10eMKOCTh JUCHMILIUHBI 10 Y4eOHOMY IIaHY 3 108 81
KonTakTHas padora — ayquTOpHbIC 3AHATHSA: 1,78 64 48
Jlexuuu (JIek) 0,45 16 12
[Tpaktuueckue 3anstus (I13) 1,33 48 36
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocTosTensHas padora 0,4 0,3
- 1,22
Buner caMocTosTeNnbHON paboThI 43,6 32,7
Bupa xoHTpoOJIST: 3a4eT ¢ OLEHKOM




5.4 IlpakTuka

AHHOTaAUA padoueii NMPOorpamMmmbl
IIpou3BoaCTBeHHON NPAKTHKN: TeXHOJoru4eckas npakruka (b52.0.01(1I1))
1 Henp npakTHKU — MPAKTUUYECKOE H3YUYECHHE TEXHOJOTHM MPOU3BOJICTBA (U3HOIOTHYECKH

AKTUBHBIX COCJUHEHUN: arpOXMMHUYECKHX, JIEKAPCTBEHHBIX IIPENapaToB U Ip., CTPYKTYPHI IMPEAIPUITHS,
METOJIOB M OCOOEHHOCTEH yIpaBlieHUsl TPOU3BOJICTBEHHBIM IpolieccoM. DopMupoBanue y o0ydaromerocs
CIIOCOOHOCTH OCYIIECTBIISATh TEXHOJOTHYECKHIH TIPOIECC TPOU3BOACTBA (DUBHOIOTHYECKH aAKTHUBHBIX
COETMHEHUI B COOTBETCTBUHU C PETIIAMEHTOM.

2 B pe3yjibTaTe mMpoXoiKIeHUs] MPOU3BOJACTBEHHOW MPAKTHKH: TEXHOJIOTHYecKas NMPaKTHKA
00y4arouuiics Mo NporpaMMe CreuraJIuTeTa J0JIKeH:

Obradoams cIenyONMMH KOMIIETCHIIUSAMH W HHIWKAaTopamu uX nocTmkenus: YK-4.2; VK-8.1,
OIIK-1.1; OIIK-2.3; OIIK-3.1;. OIIK-4.1; OIIK-5.2; OIIK-6.1.

3Hamy:

- TEXHOJIOTUYECKUE TPOLECChl M OCHOBHOE TEXHOJIOTMYECKOE O000pylOBaHME, HCIOJIb3yeMOE B
IIPOU3BO/ICTBE;

- OCHOBHbIE IPUHIIMIIBI, METO/IbI U (POPMBI KOHTPOJIS TEXHOJIOTMUYECKOTO Mpoliecca U KayecTBa MPOyKIUH;

- OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI 110 CTAaHAAPTU3ALUN U CEPTH(PHUKAINN MPOTYKIIUU TPEATIPUATHH 110
IPOM3BOJICTBY (PU3MOIOIMUECKH aKTUBHBIX COEAMHEHU;

- IpaBUJIa TEXHUKH OE30MACHOCTH U MIPOU3BOICTBEHHON CAHUTApUH; OPTaHU3AIMOHHYIO CTPYKTYPY
IPEIITPUITHS.

Ymemu:

- ACII0JIb30BaTh TEXHUYECKUE CPEICTBA Ul M3MEPEHHUS OCHOBHBIX IIapaMETPOB TEXHOJIOTUYECKOTO
IpolLecca, CBOMCTB ChIPbs U NMPOIYKIUY;

- QHAJIM3UPOBaTh TEXHUYECKYIO JOKYMEHTAIMI0, PEaJ30BbIBaTh HAa IMPAKTUKE TPeOOBaHUS HOPMATUBHOU
JIOKYMEHTaL1U.

Braoemy:

- METOAaMHU POESKTHPOBAHUS TEXHOJIOTHUECKUX JIMHUH U 1OI00PA TEXHOJIOTHYECKOT0 000pyI0BaHHUS,
METOJaMH YIIPaBJICHUsI TEXHOJIOTMYECKUMH MTPOLIECCaMU IIPOU3BOCTBA;

- CIOCOOHOCTBIO M TOTOBHOCTBHIO OCYIIECTBISTH TEXHOJOIMYECKHH MPOLECC B COOTBETCTBUU C
pErJIaMeHTOM.

3 KpaTkoe cogep:xanue NpOU3BOACTBEHHOI MPAKTHKH: TEXHOJIOTHYeCcKas MPaKTHKA

ITpousBoacTBEHHAs NPAKTHKA COCTOUT U3 IBYX ITAIOB!
- 03HaKOMJIEHHME C TEXHOJIOTHEN MPON3BOJICTBA PU3NOIOTUYECKU AKTUBHBIX COEAMHEHU;
- IPaKTUYECKOE OCBOEHUE TEXHOJIOTMUYECKUX MPOIIECCOB U METOJI0B UX KOHTPOJI HA KOHKPETHOM
IPEIIPUATHH.

1. O3zHakOMJIEHME C TEXHOJOTHMEel OCYyIIECTBISIETCS B BHUAE OSKCKYpCUH Ha NPEANPUSITUS
cooTBeTcTByIOLIero npodwid. [Ipu mocemeHMH NpeAnpHUsATHS M O3HAKOMIIEHHUS] C €ro JesTeIbHOCTHIO
oOyuyaronuiicst A0JKEH coOpaTh MaTepHall, HEOOXOAUMBIH /17151 MOJATOTOBKHU OTYETa MO MPaKTUKE.

OT4eT no NpaKTUKE BKIKOYAET:

- ICTOPUYECKYIO CTIPaBKY O IPEIINPUITHH;

- HOMEHKJIaTYpYy BBIITYCKA€MOU MPOIYKIIUH;

- BUJIbI 1 HOPMBI Pacxo/ia ChIphEBbIX MaTePUaJOB;

- OIIMCaHNE OCHOBHBIX TEXHOJIOTUYECKUX N1E€PENIETIOB IPOU3BO/ICTBA;

- METOIbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTUYECKHUX TPOLIECCOB;

- MEPOTIPUATUS MO YCTPAaHEHWIO OTKJIOHEHUH (HapylleHuH) peXKHMHBIX IapaMeTpoB padOThI
000pYyIOBaHUS M TEXHOJIIOTHYECKUX MTPOLECCOB.

2. llpakTudeckoe OCBOCHHE TEXHOJOTHUECKHUX TMPOIECCOB HAa KOHKPETHOM TMPEANIPHATHU
00yYaromuicss OCYIIECTBISIET B COOTBETCTBUM C HMHIWBUIYAIBHBIM 33JJaHUEM II0 MPAKTHKE, KOTOpOe
BKJIIOYAET:

- U3y4EHHE aCCOPTUMEHTA BBIITYCKAaEMON IPOAYKIIMH, UX BUJIOB U MApOK;

- tpeboBanus ['OCT P um npyroil HOpMaTMBHOM JOKyMEHTAallMM K KadecTBY BBINYCKaeMOM
IPOYKLIHH;

- U3y4YEeHHE ChIPbEBbIX MAaTEPUATIOB U METOJIOB BXOJHOI'O KOHTPOJIS;



- U3YYCHHUC MapaMCTPOB TCXHOJOTHYCCKOI0 mMpouccca, mpCaAyCMOTPCHHBIX B PCTIIAMCHTC, 1 MCTO OB

€r0 KOHTPOJIS;

- [moxpoOHOE OIUCaHWE BUAA W THMA OOOpPYNOBAaHUS U OCYILECTBICHUS KOHKPETHOTO

TEXHOJIOTHYECCKOI'O ITpOoLECCa;

- IeNCTBUS 00CIIY>KMBAIOILIETO [IEPCOHANA IIPU YPE3BBIYAIHBIX CUTYALIUSIX.

[Ipu BBINOJIHEHUM MHAMBUIYAIbHOTO 3a/laHUsS CTYJIEHT JOJDKEH COOpaTh MaTepualsl 10 CTPYKType
OPEANPUSATHS, METOIaM YIIPABICHHS, CHCTEME COBbITa TOTOBON MPOTYKIIHH.

4 O0beM NPON3BOJACTBEHHON MPAKTHKHN: TEXHOJOTHYeCKAasi MPAKTHKA.

. B 3auernbix | B akazgem. B acrp.
Bupl yueGHO# paboThI
CIUHUIIAX gacax qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHY 3 108 81
CamocrosiTesbHas padora (CP): 3,0 108 81
KoHnrtakTHas camocTosTenbHas pabota 3.0 0,4 0,3
Buasl camocTosTensHON paboThI ' 107,6 80,7
Buj koutpoas: 3a4eT C OIeHKOI

AHHOTALUA padouei NPOrpaMMbl
IIpousBoacTBeHHO NpaKkTUKK: NpeaunaoMHoil npakTuku (b2.0.02(11x)
1 Iesib MPAKTHKHU — 3aKPEIICHUE TEOPETUUECKUX 3HAHUIN U MPAKTUYECKUX HABBIKOB, MOTYUYEHHBIX
B Mpolrecce oO0ydeHUs MO MporpamMme CIEHHATMTETa; MPUOOPETEHHE MPAKTUYECKOro OIbITa PaboThl C
UCTOYHUKAMU HAYYHO-TEXHHYECKOW WH(GOpMalMU, OMNbITa TOCTAHOBKM U BBIMOJIHEHHUS HAy4YHO-
MCCJIEIOBATENIbCKUX U MPOCKTHBIX 3aJa4; OBJAJCHHE METOJ0JOTHEH M METoJaMHu 0OpabOTKU pe3ysbTaToB
UCCIIeIOBaHMsI; cOOp, MOATOTOBKA M aHAIM3 MaTEpHUajoB MO TEMAaTHKE BBIMYCKHON KBaTH(PUKAIMOHHOMN
paboTsl
2 B pe3yabtare npoxo:xaeHusi I[Ipou3BoacTBeHHON NPAKTHUKH: NPEIIMIJIOMHON NPAKTHKU
00yyaiuii Mo NporpaMmMe CrnenuaJINTETA T0/KEeH:
Obaadoams cneAyOIUMU KOMIIETEHIMSAMU U UHANKaTOpamMu ux noctwkenus: YK-2.1; YK-2.2; VK-
2.3; YK-2.4; VK-2.5; YK-4.2; YK-8.1; OIIK-1.1; OIIK-1.2; OIIK-1.3;. OIIK-2.1; OIIK-2.2; OIIK-2.3 OIIK-
3.1; OIIK-4.3; OIIK-5.2; OIIK-6.1; OIIK-6.4.

3namu:
- OCHOBBI OPTaHU3aLMH U METOIOJIOTHIO HAYYHBIX MCCIIEIOBAHUN;
- COBpPEMEHHbIE HayYHbIC KOHIEMIIUU B 00JJaCTH OPTaHMYECKOT0 MaTepHalOBEICHHS;
- CTPYKTYpPY U METO/Ibl YIIPABJIEHUSI COBPEMEHHBIM IPOU3BOJCTBOM (PM3HOIOIMUECKN aKTUBHBIX BEIIECTB.

Ymemu:

- paboTaTh ¢ HAYYHBIMHM TEKCTaMH, II0Jb30BATHCS HAYUYHO-CIIPABOYHBIM amlapaToM, OpOpMIISATh PE3yIbTaThl
HAay4HBIX MCCIIEIOBAHNN;

- ACII0JIB30BATh IOJIyYEHHBIE TEOPETUYECKUE 3HAHUS IS MPOEKTUPOBAHUS TEXHOJIOIMYECKHUX JIMHUN
MPEANPUATHI OPTaHUYECKOTO CUHTE3A.

Braoemy:

- HaBbIKAMU CaMOCTOSITEIbHOW HAyYHO-UCCIIEJOBATENbCKON JI€ATENbHOCTH, paboThl C HUCTOYHUKAMU
Hay4yHOI nHpopMaiyu, peepupoBaHUs HAYUHBIX MYOIUKAIHIA.

3 Kpartkoe conep:xanue [Ipon3BoacTBeHHOH NPAKTHKH: MPEIIUNIOMHON MPAKTHKH

TemaTnka NpegAUIUIOMHONM IPAKTUKU CTYAEHTOB CHELUAIUTETa OIPEHEISIeTCs] TEMaTUKOM HX
BBIMTYCKHON KBalIU(UKAMOHHOM pabOThl M MOXXET INPOBOAMTHCA B HAYyYHO-HCCIEIOBATEIbCKOM WIIN
POEKTHOM (opmaTe (IIpH BBIMOJIHEHWH HAyYHO-MCCIIENOBATENbCKON MM PacueTHO-NPOEKTHOM paboThI
COOTBETCTBEHHO).

HayuHno-uccienoBatenbckas MpakTHKa MPOXOAUT B HAYYHBIX J1a0OpaTOpPUAX, TEXHOJIOTMYECKUX
NOJpa3/ieieHusIX, HH(OPMAIIMOHHBIX IIEHTpax Hay4YHO-HCCIENOBATEIbCKOW OpraHu3allid Wil B
nabopatopusix Beityckaromie kadenper PXTY um. JI. U. MenneneeBa. CTyaeHTBI 3HAKOMATCS ¢ TEKYIIEH
paboToil J1abopaTopuu, OCBAaHBAIOT METO/Abl CHHTE3a MaTepUaloB, NPOBOJAT OTAENbHbIE (DU3HKO-
XUMHYECKHE M TEXHOJOTMYECKHE HCMBITAaHUS, NPUOOPETAIOT HABBIKM IOMCKAa HAyYHO-TEXHUYECKOU
uHpopManuu U paboThl ¢ 6a3aMu JaHHBIX, YYAaCTBYIOT B 00pabOTKe pe3y/lbTaTOB MCCIEIOBaHUS U



MOJATOTOBKU UX K ITYOJTUKAIIH.

[IpenaumuioMHas MNpakTHKa CTYJEHTOB, BBINOJIHSAIONIMX  PaCYCTHO-NIPOCKTHYIO  BBIITYCKHYIO
KBATM(HUKAIMOHHYIO pabOTy, NPOXOAUT B MPOM3BOJICTBEHHBIX I€XaX M TEXHUYECKHX OTAeIax
IIPOMBIIUICHHOrO npeanpusaTus. CTyneHTbl 3HAaKOMSATCS CO CTPYKTYpPOW HpPEANpUSATHS, HOPMAaTHBHO-
TEXHOJIOTMYECKOW JOKYMEHTALMEH, perjJaMeHTaMU IPOU3BOJACTBA, M3Yy4alOT CUCTEMY MEHEKMEHTa H
KagecTBa NpoayKuuu. OCHOBHOE BHHMMAaHHE YAEISAETCS IHPAKTUYECKMM BOIpocaM ()YHKIIMOHUPOBAHUS
TEXHOJIOTUYECKUX JIMHUNA MPOM3BOJICTBA MPOJYKINH, MPodieMaM JTUarHOCTUKU Opaka roTOBOW MPOYKIIMU
U MEPOIPUATHUSAM I10 €r0 YCTPAaHEHUIO0, BOIIPOCaM MHTEHCU(UKAUK Pa0OThI TEINIOTEXHUUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeaJuIyIOMHOM MIPAKTUKU CTYAEHThl COOMPAIOT MaTepUabl 10 TeMaTHKe
BBIIMTYCKHON KBaJU(UKAIMOHHON pabOoThl, aHATH3UPYIOT MX, HAMEUYAIOT OCHOBHBIC HANpABJICHUS U 3a/a4d
paboThl, BEIpaOATHIBAIOT METOAOJIOTHUIO PELLICHUS ATUX 3a/1a4.

[TonroroBka MaTepuasoB JUisi BBITOJHEHHS BBITYCKHON KBAJIM(UKAITMOHHON pabOTHI.

4 Oobem IIpon3BoACTBEHHON NMPAKTHKN: NPeUTHNIJIOMHON MPAKTUKHI

N B 3auerneix | B akangem. B actp.
Bupl yueGHO# paboThI
€IMHUIIAX yacax yacax
O0mas TPyA0eMKOCTb IPAKTHKH 110 Y4eOHOMY IVIaHY 9 324 243
CamocrosiTesibHas padora (CP): 9,0 324 243
KonrakTHas camocTosTenbHas pabora 9.0 0,4 0,3
Buibl caMocTOsATEIBHON pabOThI ' 323,6 2427
Bupa xoHTpoOJIS: 3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NporpaMmmal
IIpou3BoaACTBEHHOM NMPAKTHUKU: HAYYHO-UCCIen0BaTeNbcKoM padoTsl (b2.B.01(H)

1 Hean [pou3BOACTBEHHOI MPAKTHKH: HAYYHO-HCCJIEA0BATEIbCKONH PadoThl — GOopMHUpPOBaHUE
HEOOXOJIUMBIX KOMIIETEHIIMI Ui OCYIIECTBICHUS HAay4YHO-HCCIEAOBATEIbCKOM ACSITENBHOCTH IO
cnenpanbHoct  04.05.01 - @ynHaameHTaqbHast M NpUKjIagHas  xumus. DopmupoBaHHe
npo(hecCHOHANBHBIX KOMIIETEHIIMN MOCPEACTBOM IUIAHMPOBAHMS U OCYIIECTBICHHUS IKCIEPUMEHTaIbHON
JIeATEJIbHOCTH HAa OCHOBAaHWM M3YUYEHHBIX AMCIUIUIMH, B TOM YHCIIE€ CHEIUAIbHBIX, U CAMOCTOSTEIBHO
U3y4eHHON UH(pOpMaIUH.

OCHOBHBIMU 33/1a4aMH SIBJISIFOTCSI TPUOOPETEHNE HABBIKOB IUIAHUPOBAHMS U BBIIIOJIHEHUS HAY4YHO-
UCCIIeIOBaTeIbCKOW paboThl; 00pabOTKa, MHTEpIpeTaluss M NpPEeACTAaBICHHWE HAayYHBIX pe3yJIbTaToB;
MOJIMOTOBKA K BBIIIOJHEHUIO BBIMTYCKHOHN KBaTU(UKAMOHHON PabOTHI.

2 B pe3yabtare BbInoaHeHHs1 [IpOM3BOACTBEHHOI NPAKTHKH: HAYYHO-HCCJIEA0BATEIbCKOI
padoThI 00y4aromuiics M0 NPOrpaMMe CIeHAJHTETA T0JIKEH::

Obnadams cleqyrONIMMU KOMIIETEHIIUSIMH U UHAuKatopamu ux goctwkenus: YK-1.3; YK-2.1; VK-
2.2; YK-2.3; YK-2.4; YK-2.5; VK-4.2; YK-4.3; YK-4.4; VK-6.1; YK-6.3; [IK-1-u.1; IIK-1-u.2; I1K-2-1.1;
[1K-2-n.2; TIK-3-1.1; T1K-3-1.2; [1IK-1.2;. T1K-2.1; T1K-2.2; TIK-2.3 [1K-3.2; T1K-3.3; T1K-3.4.

Iloozomosums u npeocmasums K 3awume HaydHO-HMCCIenOBaTenbckylo pabdory (HUP),
BBINOJIHEHHYI0 Ha COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH M TE€XHUKH U COOTBETCTBYIOIIYIO BHIOpaHHOM
CIeLMaIn3alyy U cliennanbHOCTU. B nipencrasiennol k 3ammre HYP 1omkHBI OTyYuTh pa3BUTHE 3HAHUS
U HaBBIKM, MOJYyYEHHbIE OOYYaroIMMCS TPU OCBOEHHM NPOTPaMMBbl CIIEUATUTETa, B TOM YHUCIE MpU
W3YyYCHUU CHenHabHbIX AucuuiuiuH. [IpencraBinennas k 3amure HMP nomxHa copep:kath OCHOBHBIE
TEOPETUUECKHUE IOJIOKEHUS, IKCIIEPUMEHTAIILHBIE PE3YyJIbTaThbl, IPAKTUYECKUE JOCTUKEHUS U BBIBOJBI U3
paboTEHL.

3 Kpartkoe cogep:xxanune [Ipon3BoacTBeHHON NPAKTHKU: HAYYHO-HCCJIEI0BATEIbCKONH PadoThI

B nporecce ocBoeHUs TUCIUITIIMHBI 00Yy4YaIOLIUICs TOJKEH NOArOTOBUTh U MPEACTABUTh K 3alUTe
Hay4yHO-HUccienoBaTenbckyo padoty (HUP), BbimonHEeHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U
TEXHUKU ¥ COOTBETCTBYIOIIYIO BHIOPAaHHOMY HalpaBJIEHUIO MOATOTOBKU M TPOrpaMMe 00ydeHHUS.

B npencraBnennoit k 3amure HVP nomkHBI MOMyYuTh pa3BUTHE 3HAHUS M HABBIKH, NOJYYCHHBIE
0o0y4aromuMcsi IPU OCBOECHUHU MPOrpaMMbl CHELMAIUTETa, B TOM YHCIE HPU HM3YYEHUH CHElHaTbHBIX
nucuuminH. [IpencraBnennas k 3amure HUAP pgomkHa comepkaTh OCHOBHBIE TEOPETHUECKUE IMOJOKEHUS,
9KCHEPUMEHTAJIbHbBIE PE3Y/IbTAThl, MPAKTUUYECKHE TOCTHKEHUS U BBIBOJIBI IO padoTe.



4 OobeMm IIpon3BOACTBEHHOM NPAKTHKH: HAYYHO-HCCJIe0BaTeIbCKON PadoThl

Bzt yue6Hoii paGoTs: B 3auetHbix | B akamewm. B acrp.
€INHHIaX gacax qacax
OO01ast TPy10eMKOCTh MPAKTUKH 110 Yy4eOHOMY IJIAHY 31 1116 837
KonTakrHas padoTa — ayIMTOPHbIE 3aHATHS: 19,78 712 534
JIaGoparopusie 3ausaTus (J1ab) 19,78 712 712
Camocrositesbnas padora (CP): 11,22 404 303
KoHnrtakTHas camocTosTenbHas pabota 0,06 2,2 1,65
Buibl caMOCTOATEIBHOM paOOTHI 11,16 401,8 301,35
Bua xouTpoas: 3ay4eT, 3a4eT C OlleHKOii
B ToM umciie mo cemecTpam:
3 cemecTp
Bitbt yuc6HOi paGoTs! B 3auernpix | B akanem. B actp.
eIMHUIIAX qacax qacax
O0mas TPyA0eMKOCTh IPAKTHKH 110 Y4eOHOMY IVIaHY 1 36 27
KonTakTHasi padoTa — ayuTOpPHbIE 3aHATHS: 0,44 16 12
Jlaboparopusie 3ansaTus (J1ad) 0,44 16 12
CamocrositeabHasi padora (CP): 0,56 20 15
KonrakTHast camocTosTenbHas pabora 0.56 0,2 0,15
Buapl camocTosTensHON paboOThI ' 19,8 14,85
Bupa xoHTpoOJIS: 3a4er
4 cemecTp
Brst yae6HO# paGoTs B 3averneix | B akagem. B actp.
eIMHUIIAX qacax qacax
OO0mas TpyA0eMKOCTh IPAKTHKH 110 Y4eOHOMY IUIaHY 1 36 27
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHA: 0,89 32 24
JlaGopatopusle 3ansaTus (J1ao) 0,89 32 24
CamocrositesbHas padora (CP): 0,11 4 3
KonTakTHas camocTosTenpHas padora 011 0,2 0,15
Bunel camocTosiTenbHOM paboThI ’ 3,8 2,85
Bua kourpous: 3a4eT
5 cemecTp
Bitbt yue6HO# paGoTs! B 3auerHeix | B akangewm. B actp.
€IMHUIIAX yacax yacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHY 3 108 81
KonTakTHas padora — ayuTOpHbIE 3aHATHSA: 2,0 72 54
Jlaboparopusie 3ansTus (J1ad) 2,0 72 54
CamocrositesbHas padora (CP): 1,0 36 27
KonTakTHas camocTositensHas paboTa 10 0,2 0,15
Bunsl camoctosiTenbHOM paboTh ’ 35,8 26,85
Bun xoHTpOJIS: 3a4er
6 cemecTp
Bitbt yuc6HOi paGoTs! B 3auetHbix | B akanmewm. B acrp.
eIMHUIIaX qacax qacax
OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IVIaHY 3 108 81
KonTakTHas padora — ayiuTOpHbIC 3AHATHSA: 1,8 64 48
JlaGopatopusbie 3ansaTus (J1ad) 1,8 64 48




CamocrositesbHas padora (CP): 1,2 44 33
KonTakTHas camocTosTensHas pabora 12 0,4 0,3
Bunsl caMocTosTENbHON paOoOThI ' 43,6 32,7
Buj kontpoas: 3a4eT C Ol[eHKOI
7 cemecTp
Brjtl yueGHOM paboTh! B 3auernpix | B akanem. B actp.
€AMHUIIAX yacax yacax
OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IVIaHY 4 144 108
KonTakTHas padoTra — ayIuTOpPHbIE 3AHATHSA: 2,67 96 72
Jlaboparopusbie 3ansaTus (J1a0) 2,67 96 72
CamocrosiTesibHas padora (CP): 1,33 48 36
KoHnrtakTHas camocTosTenbHas pabota 133 0,2 0,15
Bujbel caMocTosTENbHOM padoThI ’ 47,8 35,85
Bun konTpoJs: 3ayer
8 cemecTp
Butst yueGHoH paboTs: B 3averneix | B akagem. B actp.
SIMHHIIAX gacax gacax
O0mas TPyA0eMKOCTb IPAKTHKH 110 Y4eOHOMY IVIaHY ) 180 135
KonTakTHasi padoTa — ayuTOpPHbIE 3aHATHSA: 3,11 112 84
JlaGopatopusie 3ansTus (J1ad) 3,11 112 84
CamocrosiTesbHas padora (CP): 1,89 68 51
KonrakTHast camocTosTenbHas pabota 189 0,4 0,3
Bupl camocTosTennbHON pabOThI ' 68,6 50,7
Bua xoutpoas: 3a4eT C OLleHKOI
9 cemecTp
Brst yae6HO# paGoTs: B 3auernpix | B akanmem. B acp.
SIMHHIIAX gacax qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHY 5 180 135
KonTakTHas padoTa — ayquTOpHbIC 3AHATHSA: 3,1 112 84
JlaGopatopusie 3ansaTus (J1abd) 3,1 112 84
CamocrositesibHas padora (CP): 1,9 68 51
KonTakTHas camocTositensHas paboTa 0,4 0,3
- 1,9
Bunsl camoctosiTenbHON paboTh 67,6 50,7
Bupa xoHTpoJIsi: 3a4eT ¢ OLEHKOM
10 cemecTp
Bl yaeGHOR paboTE! B 3auernpix | B akanmem. B actp.
eIMHHIIAX qacax qacax
OO0masi Tpy10eMKOCTb NPAKTHKH 110 Y4eOHOMY IIaHY 9 324 243
KonTtakTHasi pa6oTa — ayANTOPHbIE 3aHATHS: 5,8 208 156
Jlaboparopusbie 3anstus (J1a0) 5,8 208 156
CamocrosiTesbHas padora (CP): 3,2 116 87
KonTakTHas camocTositensHas paboTa 39 0,2 0,15
Buzsl camoctosiTenbHON paboTh ’ 115,8 86,85
Bupa xoHTpoJIsi: 3a4er




AHHOTanus padoyeil MporpaMmbl
Y4eOHoIl MpakTUKU: 03HaAKOMUTeIbHAasA npakTuka (b2.B.02(Y))
1 Heab yueOHOI MPAKTHKU: 03HAKOMHTEJIbHAS MPAKTHKA

—O03HAaKOMJIEHHE O0YYaroIMXCs C TEMAaTUKOW M OpraHM3alell Hay4yHBIX HCCIEAOBAHUN, NMPOBOJUMBIX B
HAY4YHO-HUCCIIEJOBATENICKUX J1a00paTOpUsX XUMMKO-(papMalleBTUYECKOro (akyabTeTa, J1adopaTopusix
Hay4HO-UCCIIEIOBATEIBbCKUX MHCTUTYTOB POCCHMICKONM akaJeMHMM HayK M IPYIMX TOCYHApCTBEHHBIX H
HEroCyJapCTBEHHBIX HayYHbIX OpraHu3aluii;

— 3aKpeIJICHHE U YIITyOJeHHE TEOPETUUECKUX 3HAHUH, TOJYYSHHBIX B X0/1¢ 00yUYCHHS;

—npuoOpereHre 00y4JaroIUMUCs MPAKTUYECKUX HAaBBIKOB U YMEHUH, YHUBEPCATIbHBIX U IPO(PECCHOHATBHBIX
KOMITETEHIIHIA, a TAK)XKE OIbITa CAMOCTOSTEILHON MPO(PEeCCHOHATBHOMN NeATETHLHOCTH;

—(opMHpoBaHUs y OOYyYalOIIMUXCS CIIOCOOHOCTH paboTaTh CaMOCTOATENBHO M B COCTaBE KOMAaHJBbI,
TOTOBHOCTH K COTPYAHUYECTBY, IPUHATHUIO PEHICHUH, CIOCOOHOCTH K MPO(ECCHOHANBHON U COLMAIbHON
aZlanTanuu

2 B pe3yibraTe MNpPOXOkKIeHHS Y4eOHON NPAKTHKH: O3HAKOMHUTE/bHAs MPAKTHKA
00y4YaKIIHIicsl 10 MPOrpaMmMe CIIeHHAJTUTETA JOJIKEH:

Obradams CIEeAYIOMUMU KOMITIETSHITUSAMU ¥ HHANKaTopamMu ux noctmwkenus: YK-1.3; YK-4.1; YK-
VK-6.1; VK-8.3; IIK-2-n.1; [1K-2-1.2.

3name:

- OCHOBHBIE TEXHOJIOTUYCCKHUE IMPOIIECChI, U3yIaeMbIe Ha TIPAKTHKE;

- OCHOBHBIE CITOCOOBI CHHTE3a, aHAIN3a, IIPOM3BOJICTBA;

Ymems:

-I10JIb30BaThCSl OCHOBHBIM TEXHOJIOTUYECKAM WM aHAIMTHYECKUM O00OpYyIOBAaHHEM, W3YYCHHBIM B
XO0JI¢ TIPAaKTHKH,

Bnaoemw:

- KOMIUIEKCOM TepBOHAYAIBHBIX 3HAHUH U MPEACTABICHUI 00 OpraHU3alii TEXHOJIOTHYSCKOTO HITH
HAYYHO-HCCIICJIOBATEIILCKOTO MPOLIECCa;

- HaBBIKAMU W3JIOKEHUS MMOYICHHBIX 3HAHUW B BUJIC OTUYETA O MPOXOXKJICHUH MPAKTUKH, OIMMCAHUS
UCXOJHBIX MaTepPHAJIOB, CHHTE3a, KOHTPOJIS KaueCTBA TOTOBOM MPOAYKIIUH.

3 KpaTkoe cogep:xanue y4eOHON NPAKTHKHU: 03HAKOMHUTEIbHAsI IPAKTHKA

VY4ebHas nmpakTUKa NIpOBOJAUTCA B 4 ceMecTpe B popMe TEOPETUUECKUX 3aHATUI U HKCKYPCHH.

1. TToceneHre TeMaTHUECKUX SKCIO3ULINI MY3€€B U BBICTaBOK.

2. TlocemeHne WHCTUTYTOB W TIPEANPHUSTHN, 3aHATHIX CHHTE30M, AHAJIM30M M IPOU3BOACTBOM
(U3UOTOTMUECKU AKTUBHBIX BEILECTB.

O3HaKOMJIEHHME C OCHOBHBIMH TEXHOJIOTWYECKHMH CTAAMSIMHA M CIIOCOOaMH IPOU3BOJICTBA
(U3UOJIOTMYECKH AaKTHBHBIX BEIIECTB, JIEKAPCTBEHHBIX IpenapaToB, CBOMCTBAMM U OONACTAMH HX
PUMEHEHUSI.

3. O3HakoMJIeHHME C TEpCHEeKTHBHBIMM HAay4yHbIMH pa3padOTKaMH B 00JacTH CHHTE3a H
KOHCTPYUpPOBaHHS (DU3MOJIOTUYECKH AKTUBHBIX BEUIECTB W JIEKAPCTBEHHBIX TmpemaparoB. [locemenne
HaYYHBIX JJabopaTopuil kKadeap 1 3HAKOMCTBO € OpraHu3anreil paboTsl B UCCIIEI0BATENILCKOM Ta00paTOpHH.

4. TloaroToBKy OT4eTa O MPOXOXKICHUM Y4eOHOM  IMPaKTHKH.

TpeboBanusi, npeabsBIIsieMble K HAIMCAHUIO U TPEACTaBICHUIO OTYETA.

KonkperHoe cozepkanue yueOHON MPAKTUKU OIMpPENeseTcss ¢ y4eTOM BO3MOXHOCTEH U MHTEPECOB
Kadeapel, OPraHU3YIOMIEH MPAKTHKY, U TPHHUMAIOIICH OpTaHU3aIiH

KonkperHoe coxepxanue y4yeOHOW TNpaKTHUKU ONpEAesieTcs HMHIUBHIYaJIbHBIM  3aJaHHEM
00ydJaromerocst ¢ y46ToM MHTEPECOB M BO3MOXKHOCTEH Ka(eaphbl WM OpraHU3ally, TAEe OHA MPOBOIMUTCS.
WnauBuayanbHOe 3aaHue pa3padbaThiBaeTCs MO MPOQUITI0 H3ydaeMOl MPOrpaMMbl CHIEUAIUTETa C YUYETOM
TEMBbI BHITYCKHON KBaJM(UKAIIMOHHOW pabOThI.

4 O0beM y4eOHOH NPAKTHKHU: 03HAKOMHTEIbHAsSI IPAKTHKA



N B 3auerneix | B akamgem. B actp.
Buapl yueGHO# paboThI
eIMHUIIAX qacax qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIaHY 3 108 81
KonTakTHas padoTra — ay1uTOpPHbIE 3aHATHSA: 1,8 64 48
Bu koHTakTHO#M paboThI 1,8 64 48
CamocrosiTesbHas padora (CP): 1,2 44 33
KonTakTHas camocTosTenpHas pabora 192 0,4 0,3
Bupl camocTosTenbHON pabOThI ’ 43,6 32,7
Bua konTpoJs: 3a4eT ¢ OLEHKOH

5.5 T'ocynapcTBeHHAs HTOTOBasi aATTECTALMS: MOJATOTOBKA K MPOIeAype 3alUThHI U 3alI[UTA
BbINYCKHOM KBaJiMpukaunonnou padorsl (b3.0.01)

1 Ieas rocyrapcTBeHHOH NTOTOBOM ATTECTAIMM: MOATOTOBKA K MpoLeAype 3allluThl U 3alUTA
BBINNYCKHOH KBaJIU(UKANMOHHONH PpadoTbl — BBHISBICHHE YPOBHS TEOPETHYECKOW W MPAKTHUECKOMN
IIOATOTOBJICHHOCTHU BI)IHyCKHI/IKa By33, K BBIITIOJIHCHUIO HpO(beCCI/IOHaHI)HI)IX 3a4a49 U COOTBCTCTBHA €TI0
noaroroBku TpedoBanusm OI'OC BO no cneumansHocT 04.05.01 - dyHnameHTanpHas U HPUKIATHAS
XHUMMUA.

2 B pe3yiabTraTre NPOXOXKIEHUSI TOCYJAPCTBEHHOHl HTOroBOii aTTecTallUM: MOAr0OTOBKA K
npoueaype 3alIUThl U 3alIMTA BbINYCKHOH KBAJIU(UKANMOHHOWH PadoThl y CTYyAeHTAa NMpPoOBepsieTcs
copMHPOBAHHHOCTH CJEIYIOIIMX KOMIETEHUMA, a TaK:Ke CJeIYIOIIUX 3HAHUMH, yMEeHUd U HABBIKOB,
NMO3BOJIAIOIIUX OLEHUTh CTeNeHb TOTOBHOCTH OOy4YalIIUXCH K JajbHelled mnpodeccunoHaJIbHOMN
JesATeJIbHOCTH.

BbinyckHUK, OCBOMBIIMH  MpOrpaMMy — CHEIHAIMTETa, JOJDKEH 00JajaTh  CIeAYIOUUMHU
KOMIICTCHIIUAMM .

VK-1.1; YK-1.2; YK-1.3; VK-1.4; VK-1.5; YK-2.1; VK-2.2; VK-2.3; YK-2.4; YK-2.5; VK-3.1; VK-
3.2; YK-3.3; VK-3.4; YK-3.5; VK-4.1; VK-4.2; YK-4.3; YK-4.4; VK-5.1; VK-5.2; YK-5.3; YK-6.1; YK-6.2;
VK-6.3; YK-7.1; YK-7.2; YK-7.3; YK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-
8.9; VK-9.1; VK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-6.4; I1K-1.1; T1K-1.2; TIK-2.1; TIK-2.2; T1K-2.3; T1K-3.1; I1K-3.2;
[1K-3.3; [1IK-3.4; T1IK-4.1; T1K-4.2; TIK-1-u.1; [1K-1-u.2; [TIK-2-1.1; T1K-2-1.2; [1K-3-u.1; [TK-3-1.2

3uamo:
- IOPSIZIOK ~ OpraHu3allii, I[JIAHUPOBAaHUS U TPOBEJICHUS HAyYHO-HCCIIEOBATEIbCKUX paboT ¢
UCIIONIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX TOCTHKEHUI B TaHHOM 001acTH;
- (U3UKO-XUMHUYECKHE OCHOBBI CHHTE3a OMOJIOTHYECKH aKTUBHBIX BEIECTB, JEKAPCTBEHHBIX MPENapaToB U
MPUMEHSTH 3TU 3HAHUS HA PAKTHUKE;
- OCHOBHBIE TpeOOBaHUsI K MPEICTABICHUIO PE3yJbTaTOB MPOBEACHHOTO HMCCIEIOBAaHUS B BHAEC HAYYHOTO
OT4YeTa, CTaThU WJIH JIOKJIAJIA.

Ymemn:
- CAaMOCTOSITENIbHO BBISIBISITH TEPCIICKTUBHBIC HAIPABJICHUS HAyYHBIX HCCIIEIOBaHUN, OOOCHOBBIBATH
aKTYaJIbHOCTh, TEOPETHYECKYIO U MPAKTHUUECKYIO 3HAYUMOCTH MPOOJIEMBI, POBOJAUTH IKCIIEPUMEHTATHHBIC
UCCJIEeI0BAHMS, AHAIU3UPOBATh U MHTEPIIPETUPOBATH MMOJTYyUYEHHBIE PE3yJIbTaThI;
- OCYIIECTBIIATHh MOUCK, 00PabOTKY M aHAIM3 HAYYHO-TEXHUYECKON WH(GOpMAIIMU IO TEME BBITOTHIEMOMN
paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;
- paboTaTh Ha COBPEMEHHBIX MPHOOpPaxX, OPraHU30BBIBATH IPOBEICHHUE DJKCIEPUMEHTOB W HCIBITAHHH,
MIPOBOAMTH UX 00paOOTKY M aHATTM3UPOBATH PE3YIbTATHI;

Braoemw.:
- METOJI0JIOTHEN ¥ METOJIMKOW MPOBEAECHUS HAYUYHbBIX UCCIIEI0BAHNM; HABBIKAMU CAMOCTOSITEIbHOW HAYYHOU
U MCCIIEZI0BATENbCKOM paboTHI;
- HaBbIKaMHU pabOThl B KOJUJIEKTHMBE, IUIAHUPOBaTh M OPTaHU30BHIBATh KOJUICKTUBHBIE Hay4YHbBIC



UCCIICIOBaHMS; OBJIAIEBATh COBPEMEHHBIMU METOJaMH MUCCIICIOBAHHS U aHAJIM3a IOCTaBJICHHBIX MTPOOIIeM;
- CHOCOOHOCTBIO pelaTh IOCTABICHHbIE 3a/1a4yM, WUCIOJIb3ysd YMEHHMS M HaBBIKM B OpPraHU3allUM HAy4HO-
UCCIIEIOBATEIbCKUX U TEXHOJIOTUYECKHX PadoT.

3 Kparkoe copep:kaHue rocyJapcTBeHHOH HTOrOBONM aTTecTAllMM: NOATOTOBKA K Npouexype
3alMTHI U 3aIIMTA BBITYCKHON KBATH(UKALMOHHONH padoThI

I'ocynapcTBeHHass UTOroBasi aTTECTAlMs: MOATOTOBKA K MPOLEAYPE 3aIlMTHI U 3aLIUTA BBITYCKHON
KBaJTM(PHUKAIMOHHON paboTsl mpoxoauT B 10 cemecTpe Ha 0aze 3HaHUI, YMEHUN M HABBIKOB, IMOJIYUYECHHBIX
CTYJICHTAMH IIPU U3YUYEHUU AUCHUIUIMH cnienuaibHOCTH 04.05.01 dyHmameHTanbHas U TPUKIaAHAS XUMUS U
IPOXOXKICHUS TPAKTHK.

I'ocynapcTBeHHass UTOroBasi aTTeCTalldsA: IMOArOTOBKA K IPOLENype 3aIUUThl U 3aIlUTa BBITYCKHOU
KBaJTM(PHKAIIMOHHOHN pabOTHI MPOBOAUTCS TOCYIAPCTBEHHON IK3aMEHAIIMOHHON KOMUCCHEH.

KoHTpons ypoBHS CQOPMHPOBAHHOCTM KOMIIETCHIMH O0Oy4aromuxcs, HTPUOOPETEHHBIX IIpU
ocsoeanu OOII, ocymecTBiseTcss MyTeM NPOBEACHUS 3alIUTHl BBITYCKHON KBaTU(HUKAIIMOHHOH PabOTHI
(BKP) u npucBoenus kBanupukanuu «Xumuk. Ilpenooasamensv xumuu..

3amura BKP sBnsercs oOs3arenpHOM IpoLeqypoil HTOrOBOM TI'OCYyIapCTBEHHOW aTTeCTallUu
CTYACHTOB BBICHIMX Y4eOHBIX 3aBEJCHMH, 3aBepIIAOLIMX OOy4YEeHHE I10 HAaMpaBICHUIO IOATOTOBKU
cnenuanurera. OHa MpoOBOAUTCS NyOIMYHO HA OTKpBITOM 3acenanuu ['ODK cormacHo yTBepKIeHHOMY
JIeKaHaTOM IpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE XKEJIAIOLIHUE.

Marepuassl, IpeACTaBIIEMBIE K 3aLUTE:

BBIITYCKHAasI KBaTM(UKAMOHHAs paboTa (TOsSCHUTENbHAS 3aITUCKA);

3ajanne Ha BeinmonHeHue BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTo4yHblil MaTepual), MOANUCAHHAsS PYKOBOAUTETIEM;

JOKJIAJ.

B 3amaum I'DK BXxomaT BBISBICHHE TOATOTOBICHHOCTH CTYICHTA K MpodeccHOHAIBHOMN
JEATEIIBHOCTH U IPUHATHE PELLEHUS O BO3MOXKHOCTH BBIJAUU €MY AUILIOMA.

Pemenne o mpuCyXIeHHH BBITYCKHUKY KBaTH(HUKAIWK CIIEHUAINCTa MPUHUMACTCS Ha 3acCeTaHUuM
I'OK mpocTbIM GOIBIIMHCTBOM IPU OTKPBITOM I'OJIOCOBAHUU YIEHOB KOMHCCUU HA OCHOBAaHUM PE3yJIbTaTOB
WUTOTOBBIX HCIBITaHUN. Pe3ynbTaTbl ONpenensroTcss OLEHKaMU «OTJIIMYHO», «XOPOIIOY,
«YZAOBIIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO.

OOyuaromuiics UMeeT MpaBo MOJaTh B ANEIUIALIUOHHYIO KOMHUCCHIO ale/UISIIUI0 O HapylIeHUH, MO
€ro MHEHHIO, YCTAaHOBJIEHHOH MpOIeyphl 3aIIUThl BBITYCKHON KBAIU(UKAIMOHHONW pabOThl. ANEIAIUs O
HECOIJIACHU C pe3yJbTaTaMU 3allUThl BBITYCKHON KBaTM(PUKAMOHHON pabOThl HE IPUHUMAETCSI.

4 O0beM rocyiapcTBeHHOW HTOIOBOW aTTeCTALMM: NMOATOTOBKA K Ipoueaype 3allMThl H
3alMTA BHINNYCKHON KBAJTH(UKAIMOHHOH padoThl

Bt yae6Hoii paGoTs: B 3auerneix | B akamem. B actp.
€IMHUIIaxX gacax Jacax
O6mas Tpynoemkocts 'MA no yuedbHomy miany 9 324 243
CamocrosiTesibHas padora (CP): 9,0 324 243
KonTakTHas pabota — UTOroBas arTecTarus 9.0 0,67 0,5
Brmonaenue, Hanmcanue u opopmiienne BKP ’ 323,33 242,5
Bua kouTpoJs: 3ammTa BKP

5.6 @akyaIbTATHBBI

AHHOTanus padoyeil MPOrpaMMbl M CUUILINHBI
«I'pamxnmaHckas 3alIUTa B Ype3BbIYaiiHbIX cutyanusax» (®T/.B.01)

1 Heap AUCHMIIMHBI — TMOATOTOBUTH CTYAECHTAa K OCMBICICHHBIM MPAKTUYECKUM JEHCTBUSAM I1O
o0OecrieyeHHI0 cBOel 0e30MacHOCTH M 3alllUThl B YCIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON CHUTyal[uu
IIPUPOJHOr0, TEXHOICHHOI'O U BOEHHOI'O XapaKTepa.

2 B pe3yabrare u3y4yeHus TUCHHUIJIMHBI 00yYAIOIIMIICA 10 MPOrpaMMe CeNMATINTETA J0JIKeH:



Obaadoams CeAYIONUMU KOMITIETSHIIUSAMU U WHIUKaTopamu ux noctkeHus: YK-8.1; YK-8.2; VK-
VK-8.3; VK-8.4; IIK-3-1.2.

3namo:
- XapaKTePUCTUKHU MIPUPOJIHBIX OCCTBUI, TEXHOTEHHBIX aBapuil U KatacTpod HA pagraliMOHHO, XUMHUYECKH
¥ OMOJIOTMYECKU OMACHBIX 00BEKTax, Mopaxaronire GakTopsl JPYTUX OMAaCHOCTEH;
- OCHOBBI BO3JICHCTBHUSI OMACHBIX (PaKTOPOB UPE3BHIUAHHBIX CHTYAIlMi Ha 4YEJOBEKA U MPUPOJIHYIO Cpeny,
JOIYCTUMBbIE MpeJieNIbHbIE KPUTEPHH HEraTUBHOTO BO3/ICICTBHS;
- Mephl 0€30MacHOTO MOBEACHHS NP NPEOBIBAHUM B pailoHax (30HaX) MOKAPOB, PATUOAKTHUBHOTO,
XUMHUYECKOTO U OMOJIOTHUECKOTO 3arps3HCHHS;
- CIOCOOBI U CPEICTBA 3AIIUTHI YEJIOBEKA OT BO3JCHUCTBHUS MOPAKAIOIINX (PAKTOPOB UPE3BBIYAMHBIX
CUTyaluil IPUPOIHOTO, TEXHOTEHHOT'O ¥ BOGHHOTO XapakTepa.

Ymems:
- HCIIOJIb30BATh CPEJICTBA 3AIUTHl OPTAHOB JIbIXaHUS M KOXKU, METUIIMHCKUE NIl CAMO3ALIUTHI U OKa3aHUs
MOMOILU IPYTUM JIFOJISIM;
- IPUMEHSATH [IEPBUYHBIE CPEJICTBA MOXKAPOTYLICHUS IJIS JIOKATU3AIMKU U TYIICHUS [10’Kapa, BOSHUKILETO B
ayIUuTOpuu (JlabopaTtopun);
- OKa3bIBaTh ceOe U JAPYTruM MOCTPATABIIUM MEIUIUHCKYIO TOMOIIb C UCIIOJIb30BAHUEM Ta0CIbHBIX U
MOJAPYYHBIX MEAUITUHCKUX CPE/ICTB.

Braoemy:

- mpuéMaMH TMPOBEJIEHUS YACTUYHOM CaHUTAapHONH OOpabOTKM TMpU BBIXOAE U3 paiioHa (30HBI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOI0 3arpsI3HEHUS (3apaXKeHUs ),
- croco0amMu ¥ TEXHOJIOTHSIMH 3aIIUThI B YPE3BbIYAIHBIX CUTYAIIHSIX.

3 Kpartkoe coaep:kanue TUCHUTLIAHBI

Pazoen 1. Onacnocmu npupoonoeo xapakmepa.

Cruxwuiiable OeICTBUS, SIBICHUS MPHUPOABI Pa3pyLIUTEIbHON CHIIBI - 3eMIIETPACEHHUs, HaBOJHEHUS,
CeJIeBhIC MOTOKH, OTOJI3HH, CHEXHBIC 3aHOCHI, M3BEPKEHUE BYJIKAHOB, OOBaJIbl, 3aCyXH, yparaHsl, OypH,
MOKapBhl.

Pasoen 2. Onacnocmu mexnozcennoco xapakmepa.

ABapun u KaTacTpodbl Ha paJUANMOHHO OMACHOM OOBEKTE, XMMHYECKH OIACHOM OOBEKTE,
OMOJIOTMYECKH ONAacHOM OOBEKTe; Ha TpaHCHOpTe (KEIE3HOAOPOKHOM, aBTOMOOMIIBHOM, PEUYHOM,
ABUAIMOHHOM); Ha THIPOCOOPYKEHUAK; HA KOMMYHAIbHBIX CUCTEMAaX KM3HEOOECTIeUeHUSI.

Pasoen 3. Onacnocmu soennoeo xapaxmepa.

[IpumeHeHne opyKusi MaCCOBOTO MOPaKEHUs (SAEPHOTO, XUMUIECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX
CPENICTB C 3a)XUTATEIIbHBIM HAMOJHEHUEM, HOBBIX BUOB OPYKHS. 30HBI 3apaKCHUSI OT CPEJICTB MOPAKEHUS
Y UX BO3/EHCTBHE HA HACEJIICHUE U OKPYKAIOIIYIO TPUPOIHYIO CpENy.

Pazoen 4. [loxcapnas bezonacnocmo

CocTosiHME 3alIMIICHHOCTH HACENIeHUs, WMYIIECTBa, OOIIECTBa W TOCYAapcTBa OT TOXKapOB.
[Toxapnast onacHOCTh (TPUYMHBI BO3HUKHOBEHHS TMOKAPOB B 3/IaHUSX, JIECHBIE MOXapbl). Jlokanuzanus u
TymieHue noxapos. [IpocTeifine TexHuueckue cpeactra noxaporymenus (oruerymmrenu OIT -8, OY-2) u
npaBuJjia MOJb30BAHUS UMHU.

Pasoen 5. Komnnexc meponpusimuil 2parcoanckotl 3aujumul HACENeHUs.

Omnosemnienne u wHpOpMUpOBaHUE HaceleHUs 00 omacHocTh. [IpuHSATHE HAaceTeHHeM CHUTHAJIOB
omoBenieHus («BHumanue BceM!», «Bo3mymiHas TpeBora», «PaauanmoHHas OMacHOCTHY», «XUMHYECKas
TpeBoray, «OTOOM OMACHOCTHY») U TIOPSAOK JIEUCTBHS MO HUM. DBaKyallusi HACEJICHHUS M3 30HbI OMACHOCTH.
CriocoObI HBakyaIiuu JKCTPEHHAsI dBaKyallusi CTYJICHTOB U3 ayIMTOPUHU TIPU BOZHUKHOBEHUH TIOXKapa.

Paszoen 6. Cpedcmea unousudyanvhoil 3auunmuol

CpenctBa mHAMBUAYaIBbHON 3amuThl opraHoB asixanus (['T1-7, I'TI-7B, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy», I'’JI3K, JIIT, ATIT-3, TI3V-K, UIT-4M, UII-5, UTI1-6, KUII-8), xoxwu (JI-1,
O3K, K1X-4M, KNX-5M) uenoBeka. MeIUIIMHCKHE CPEICTBA 3AIHTHI.

Pazoen 7. Cpedcmea xoninekmuHou 3auyumol HAcenNeHUs.



Haznauenue, 3amutHble cBoiicTBa yOexunl. [IporuBopaamanmonnsie ykpoitus (IIPY, moaszemubie
MENIeXO/IHbIE TEPeXO/ibl, 3ariayOJeHHbIE CTAHIMU METPOIOJIUTEHA), MPOCTEeHIIne YKpBITUS (TpaHILeH,
OKOIIBI, IEPEKPHITHIC Ienn). [IpaBuia 3aHaTHS yOeKHUIIIA.

Pazoen 8. Oxazanue nepsoii meouyunckou nomowu

Oxa3zaHue nepBOM MEOUIMHCKOM IOMOIIM IpU OXOorax, paHeHMsX, 3apaxeHusx. lIpoBeneHue
YaCTUYHOM CaHUTAapHOW 0OpabOTKH KOXKHBIX TMOKPOBOB 4YEJIOBEKa IMPH BHIXOAE M3 30H PaJMOAKTHUBHOTO,
XUMHUYECKOTO ¥ OMOJIOTMYECKOT0 3apayKeHH (3arpsi3HEHHs ), U3 30H MOXKapOB.

Pazoen 9. Jluxsuoayus nociedcmesuii upe38uluaiHou Cumyayuu.

Paguanyonnas 1 XxuMHuYecKas pas3BeKa odara MopakeHus (3apaxeHus). ABapuilHO-criacatejabHbIe
pabotel. CrnenuanbHas o00pa0OTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIUs, Jera3aius,
ne3uH(eKIys, 1e3UHCEKIINs

Pa3zoen 10. Dxempennas s6axyayus

DKCTpeHHasi 3BaKyallds U3 ayIuTopuu (J1laboparopuu) B YCIOBHMSIX IOXKapa, pPaaualMOHHOTO,
XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsA3HEHUSI TEPPUTOPUH C UCTIOIH30BAHUEM MPOCTEHIIINX CPEICTB 3aALIUThHI
(«®enukcey», I'M3K, nporuBoraza I'TI-7 ¢ JI1I'-3).

O6mee konudecTBo pasnenos — 10.

4 O0bemM yueOHOH TUCHHILJIMHBI

Brst yae6HO# paGoTs: B 3auerneix | B akanewm. B acrp.
CAMHULIaX gacax dacax
OO0mas TpyA0eMKOCTb JHUCHUILIUHBI 110 y4eOHOMY IIAHY 1 36 27
KonTakTHas padoTa — ayuTOpPHbIE 3aHATHS: 0,4 16 12
Jlexuuu (JIek) 0,4 16 12
Camocrositeabnasi padora (CP): 0,6 20 15
KoHTtakTHas camocTosTeNbHas paboTa 0,2 0,15
» 0,6
Bupl camocTosTennbHON pabOThI 19,8 14,85
Bupa xoHTpoOJIS: 3a4er

AHHOTanus padoyeil MporpaMMbl M CUUILIAHBI
«IlepeBox HayYHO-TeXHUYecKoil uTepatypb» (PT/.B.02)

1 Heap aucuMniMHbI — MnpuoOpeTeHHe oOydaromuMucs oOme, KOMMYHUKAaTUBHOM W
npodecCHOHAIbHON KOMIETEHLUI, ypOBEHb KOTOPBIX Ha OTAEIbHBIX JTalax S3bIKOBOM IOATOTOBKH
MO3BOJIIET  BBIMOJIHATH  pa3jIMYHble BHABI MPO(EecCHOHATBHO OPHUEHTUPOBAHHOTO IE€pPEBOJia B
IIPOU3BOJCTBEHHON U HAYYHOM JEATEIbHOCTH.

2 B pe3yabTare H3y4eHHs1 AUCHMILIMHBI 00y4YAIOLIHIICH N0 MPOrpaMMe CIIeHATNTETA J0JKeH:

Obnadame cnenyromUMU KOMIETEHIUSAMHE U UHAMKaTopaMu ux goctiwkenus: YK-4.2; YK-4.4; I1K-
2-1.2, I[1K-4.2.

3name:
— OCHOBHBIE CTIOCOOBI TOCTH)KEHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;
— OCHOBHBIE TIPUEMEI IEPEBOJIA;
— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI,

— JIOCTATOYHOE JJIsI BHIMIOJTHEHUSI TIEPEBO/Ia KOJMYECTBO JIGKCHUECKUX €TUHUI], (pa3eoJOru3MOB, B
TOM YHCJIe COHATLHBIX TEPMUHOB M JIMHTBOCTPAHOBEAUSCKUX PEAITHI;

Ymemn:
— IPUMEHSATH OCHOBHBIC TTPHEMEI ITIEPEBOJIA;
— OCYUIECTBIIATH THCHMEHHBIH TMEPEeBOJl C COOJIIOJIGHHEM HOPM JIEKCHUECKON HSKBHBAJIEHTHOCTH,
COOJTIOZICHHEM TPaMMAaTHICCKUX, CHHTAKCUICCKUX U CTHJIUCTHYCCKHX HOPM;
— 0(hopMIIATH TEKCT MepeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;
— OCYIIECTBJIATH TIEPEBOJI C COOJIIOJICHUEM HOPM JIEKCHYSCKOW SKBHUBAICHTHOCTH, COOJIOACHHEM
rpaMMaTHYEeCKUX, CHHTAKCUYECKMX U CTHJIMCTHYECKHMX HOPM TEKCTa TMepeBoJia W TEeMIOPAIbHBIX
XapaKTEPUCTUK UCXOTHOTO TEKCTA;



Braoemy:
— METOJMKOW MpeNnepeBOIYECKOro aHalln3a TEKCTa, CIIOCOOCTBYIOIIEH TOUHOMY BOCHPHUATHIO HCXOAHOTO
BBICKA3bIBAHUS;
— METOAMKOHN MOJArOTOBKH K BBINOJIHEHUIO IIEPEBOJIa, BKJIOYAsl MOMCK MH(MOPMAIMU B CIPABOYHOM,
CIIELIMAJIbHOM JINTEpaType U KOMIIBIOTEPHBIX CETSX;
— OCHOBaMH CHCTEMBI COKPAILIEHHOW NIEPEBOJUYECKOMN 3aIllUCH [P BBIITOJIHEHUU I1IEPEBOJA;
— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEIUAIBHOCTH;
— OCHOBaMH pe(epupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI IO CIELUATBHOCTH.

3 KpaTkoe coaep:kanue AuCUHITUHBI

Pazoen 1. Ocnosuvie nexcuueckue u CMUIUCMUYECKUE 3AKOHOMEPHOCMU Nepeeood HAY4HO-
MexHUYeCcKou aumepamypol

1.1 Jlexcuueckure 3aKOHOMEPHOCTH Hay4YHO-TEXHUYECKOro mepeBojaa. CMBICIOBOM aHaIW3 Hay4dyHO-
TEXHUYECKOIr0 TeKCTa U ero cermeHrauus. CTUIMCTUYECKHE OCOOCHHOCTH HAyYHO-TEXHMYECKHX TEKCTOB.
[Ipeononenne TPYAHOCTEH, CBSI3aHHBIX C PACXOXKICHHEM CHHTAKCHYECKHUX CTPYKTYp HHOCTPAHHOTO H
PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHe TOpsiKa CJIOB B aHTJIHHCKOM M PYCCKOM TpeuIokeHusX. llepeBoa cios,
yCTaHOBJICHHE 3HadeHus ciioBa. [lepeBox cBOOOIHBIX M (ppaseosoruueckux cioBocoueTaHuid. IlepeBon
3aroJI0BKOB TEKCTOB U CTaTen

1.3 Cokpamenust. OcoOeHHOCTH MX IepeBojia. Pa3BuTue HaBBIKOB IepeBOa Ha IPUMEPE TEKCTOB 110
Teme «Xumudeckas gadopatopus» «V3mMepeHus: B XUMHN».

1.4. Jlexcuueckue TpaHC(OpPMALMU INPH IEPEBOAE TEKCTOB IO TEMAaTHKE XUMHHM M XUMHUYECKOH
TEXHOJIOTHH.

Pa3zoen 2. Ocnosnvie epammamuyeckue ocobeHHOCmU nepesooa.

2.1. OcobeHHOCTH TIepeBoja mpemokeHuit Bo BpeMenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha IpuMepe NepeBojia TEKCTOB MO TeMAaTUKE XUMHUUECKOH TexHojoruu IlepeBos npuaaTouHbIX
IIPEIIOKEHU .

2.2. Metoabl U IIpUEMBI IIEpeBO/Ia CTPAIATEIILHOTO 3aj0ra Ha IpUMepe MepeBojia TEKCTOB 110 TeMe
"TexHosoruu Oyaymiero".

2.3. Tumsl yCIOBHBIX IMpEUIOKEHUH, MpaBuia U 0COOEHHOCTH MX mepeBoja. [IpakTuka mepeBoja
YCIIOBHBIX TMPEUIOKEHUH Ha MpHUMEpax TEKCTOB 110 PAa3UYHbIM pasfeliaM XHMHW W XUMHYECKOU
TEXHOJIOTHH.

2.4. MopnanbHbple TIarojdsl W OCOOEHHOCTHM WX TIepeBOJa Ha IpPHMEpPE IepeBoJa TEKCTOB
«Texnonorusy, «IIpomsliieHHOE 000pyIOBaHUE)

Paszoen 3. Ocobennocmu nepesoda npeodnodicenuil ¢ HeTUYHbIMU YopMamu 21a2ona

3.1 udunuTtHuB (HeomnpenenenHas ¢popma riarona). Ponbs nHGUHUTHBA B IpeI0KEHUU 1 BapUAHThI
IepeBO/a Ha pycckul sA3bIK. [IpryacTus u repynanii. BapuanTsl nepeBoaa Ha pyCCKUM S3BIK.

3.2 NuduautuBHBIE 000p0TH. OOOPOT NoMoNIHEHHE ¢ HHPUHUTHBOM. OOOPOT MmosesKaliee ¢
UHOUHATUBOM. Pa3mnyHbple BApHaHTHI IEPEBOIA.

3.3 IlepeBoJ mpUYaCTHBIX 0OOPOTOB. AOCOMIOTHBIA MPUYACTHBIH 00OPOT M BapHaHThl MEPEBOJA.
Pa3BuTne HaBBIKOB MepeBoia B chepe XUMHUH U XUMHUECKONW TEXHOJIOTHH.

Pasoen 4. Ocobennocmu peghpepamusrnozo nepesooa

4.1. Anroputm mpennepeBog4eckoi paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM M0 XMMHKO-
TEXHOJIOTUYECKOM TeMaTHKe.

4.2. AnTopuTM COCTaBIIEHUS pedepaTa 0 XUMUKO-TEXHOJIOTHIECKOH TeMaTuKe (aHHOTAIIH )

4.3. Anroput™ paboThI 110 peepaTUBHOMY

OO611ee KOTMYECTBO pa3eiioB — 4.

4 O0beM y4eOHOI TUCHUTITUHBI



Cemectp
Bcero
Bl yueGHOi paGoTh! 3 cemecTp 4 cemecTp
3E Axan. 3F Axan. 3F Axan.
q. q. q.
OO01mast Tpy10€MKOCTh TUCITUTUTHHBI 4 144 2 72 2 72
KonTakTHasi padora — ayquTOpHbIE 1.78 64 0,89 30 0,89 30
3aHATHA:
B TOM YHCJIe B (popMe MPaKTHUYECKOMH 178 64 0,89 30 0,89 32
NOATOTOBKY (npu Hanuvuu)
[Tpaxtrueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
B TOM YHCJIC B pOpMe MPaKTHIECKOM 1.78 64 0,89 30 0,89 32
OArOTOBKH (npu Hanuyuu)
CamocrositensHas padora (CP): 2,22 80 1,11 40 1,11 40
KonraktHasg CaMOCTOHTfJ'IBHaH paborta 2.22 80 111 39,8 111 39,8
Bunbr caMmocTosTenbHON pabOThI 0,2 0,2
Bujx koHTpOJIS: 3a4ger 3agerT
Beero Cemectp
Bz yae6Hoii paGoThi 3 cemecTp 4 cemecTp
3E Axkan. 3F Actp. 3F Acrtp.
T, q, T,
OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 4 108 2 54 2 54
KonTakTHas padoTa — ay1uTOpHbIE 1.78 48 0,89 24 0,89 24
3aHATHA:
B TOM 4HcJIe B (popMe MPpaKTHUYECKOM 178 48 0,89 24 0,89 24
NOATOTOBKH (npu Hanuuuu)
[TpakTaeckue 3austus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B hOpMe TPAKTHISCKOMN 1.78 48 0,89 24 0,89 24
noaroToBKH (npu Hanuyuu)
CamocrositenbHas padora (CP): 2,22 60 1,11 30 1,11 30
KonTakTHas camocTosTenpHas padora 27,85 27,85
Buasr camocTosTenbHON paboThI 2,22 60 1,11 0,15 1,11 0,15
Bup xonTpous: 3a4er 3a4er
{ ]
.. PXTY um. JI.1. Meuneneena

JIOKYMEHT IIOIIMCAH ITPOCTON

SJIEKTPOHHOM MOIIUCHIO
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