4.4. AHHOTanMu paGoYHX NPOrpaMM M CIHHUILIHH
4.4.1. IncunmiuHbl 00s13aTeIbHOM YacTH (0a30Basi 4acTh)

B.1 Ba3oBbIil HUKI

AHHoTanus padoueil nporpammsl Aucuuiiuesl "HUcropus' (b1.B6.1.)
1. Heap qaucuunauHbl: GOPMUPOBAHHE Y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHUS O
POJIK M MECTE UCTOPUH B CUCTEME TYMAHUTAPHBIX U COL[UATIbHBIX HAYK, KyJIbTYpPHO-
UCTOpHUYECKOM cBoeoOpasuu Poccuu, ee Mmecte BO BCEMUPHO-HCTOPHYECKOM TIporiecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tanax €€ UCTOPHUUECKOTO Pa3BUTHS; BBEJCHUE CTYICHTOB B KPYT
HMCTOPUYECKUX MTPOOIIeM, CBS3AHHBIX ¢ 00aCThi0 Oy TyIei mpodeccunoHATBHOMI
NeSITEIbHOCTH.

2. B pesyabraTe H3y4YeHHs JUCHUIUIMHBI OOydYamIIuiics MO NporpaMmme
CHEeNHATUTETA N0JIKEH:
Obnadams CIENYIOUTUMU 00U EK)IbMYPHbIMU KOMIIETECHITUSMH:
- CIIOCOOHOCTHh aHAJM3UPOBATH OCHOBHBIE ATAITBI U 3aKOHOMEPHOCTH HCTOPUUYECKOTO Pa3BUTHS
obmectBa s hopMupoBaHUs rpakaanckoit mozumuu (OK-3).

3namo:
- OCHOBHBIC HAIPABJICHHUSI, TPOOIIEMBI H METOJIbI HICTOPHUYECKON HAYKH;
- OCHOBHBIC 3Tallbl M KJIIOYEBBIC COOBITHS UCTOpHH Poccuu W Mupa; OCOOCHHOCTH DPa3BUTHS
POCCHUHCKOTO TOCYAapCTBa, BBIIAOIINXCS JIesATeNIeH OTEUeCTBEHHOW U BCEOOIe NCTOPHUH.

Ymems:
- COOTHOCUTH OOIIIME MCTOPUYECKHE MPOILIECChl U OTAENbHBIE (DAKTHI; BBISBIATH CYILIECTBEHHBIE
YepThl UCTOPUYECKUX MPOIECCOB, SBJICHUM M COOBITHIl; aHAIM3UPOBATH COLMATIBHO-3HAUYUMBIE
poOJIEMBI;
- ¢GopMynupOBaTh U APTYMEHTHUPOBAHO OTCTAaWBaTh COOCTBEHHYIO MO3HUIUIO MO Pa3IUYHBIM
nmpoosIeMaM UCTOPHH.

Brnaoemo:
- MpeACTaBICHUSIMH 00 UCTOPUU KaK HayKe, €€ MECTe B CUCTEME I'YMaHUTAPHOTO 3HAHUS;
- IpeACTABJIEHUSAMH 00 OCHOBHBIX ITANAX B HCTOPHH 4YeJIOBEYeCTBA U UX XPOHOJIOTHH;
- KaTeropuaabHO-MOHITUHHBIM amlapaToM U3y4aeMoil IUCIUIUINHBI;
- HaBBbIKAMHU aHaJINM3a UCTOPUYECKUX UCTOUYHUKOB.

3 Kparkoe coaepxkanue JTUCUMIIMHBI.

Mopynas 1. Hcropusas B cHCTeMe COLHATbHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JIOTMH HMCTOPHYEeCKOi HAayKH. OCO0CHHOCTH CTAHOBJICHHSI TOCYJIAPCTBEHHOCTH B
Poccumn.

Mecto ucropun B cucreme Hayk. [Ipenmer ucropuyeckoi Hayku. Posb Teopum B
no3HaHuu npoiuwioro. CymHocTs, (GopMbl, (PYHKIUH HCTOPUYECKOrO 3HaHMA. VICTOYHMKM IO
OTE€YECTBEHHOM HCTOpUHM, MX Kiaccupukanus. Hcropus Poccum — HeoThemiiemas 4acTb
BCEMHUPHOM UCTOPUH; 00I1Iee M 0COOEHHOE B UCTOPUYECKOM Pa3BUTHH.

Havano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHUS POCCUICKOM rocyaapcTBeHHOCTH. [IpunsaTue
XpUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropudeckoe 3Hayenue. Poccus B cepenune XVI — XVII BB.

Monyas 2. Poccniickast umnepus B XVIII- nayane XX B.
Poccuniickoe rocymapctBo B XVIII Beke — Beke MOJEpHM3aLlMM Y IPOCBELICHUS.
Pedopmer Ilerpa 1 kak mepBas MONBITKA MOJAEPHM3ALMU CTPaHbl, €€ OCOOEHHOCTH.



®opmupoBanue Poccuiickoli mmnepun. OCHOBHbIE HANpaBIEHUS «EBPONEU3ALMMN» CTPAHBI.
DBOIONUS COLMANBHONW CTPYKTYphI oOmecTBa. [anbpHeiimee pacmupenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. [Ipombmuiennsiii nepeBopor B EBpone u Poccun: olmee u
ocobenHoe. Baxwneiimme ycnosus nepexona Poccun k HHAYCTpUAIbHOMY OOIIECTBY — PELICHHE
KPECTBSIHCKOI'O BOIIpOCa 51 OIpaHHYECHUE CaMOJepKaBHsl. JIIMTENBHOCTD,
HETOCJIEI0BATENBHOCTh, [HKIMYHOCTh Tporecca OypikyazHoro pedopmupoBanus. Poib
CyOBCKTUBHOTO (pakTOpa B mpeojosieHnu oTrctaBanus. Pedopmbr XIX Beka, uX 3HAYCHHE.
OobuecTBeHHble nBIKEHUS B XIX Beke.

Poccus B nauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLMAILEHO-IKOHOMUYECKOTO
pazButusi Poccum B Hauane XX Beka. OOBEKTHBHAs MOTPEOHOCTh HHIAYCTPHAIBHOU
Moaepau3aiuu Poccun. CooTHomieHue mnoauthydeckux cuin B Poccum B Hauane XX Beka.
Hapacranue xpusuca camopepxkapus. IlepBas poccuiickas peBomtonus. (OOpa3oBaHue
MOJIMTUYECKUX MapThil. l'ocymapcTBeHHas ayma Hadasa XX BEKa KakK TMEPBBIA  OMBIT
poccuiickoro napiaameHtapuzma. CToJbIUHCKas arpapHas pegopma. [lepBas MupoBasi BoliHa U
yuactue B Hell Poccun. @eBpanbckas peBostonus 1917r. M KOpeHHblE HU3MEHEHUS B
MTOJIMTUYECKOM )KU3HU CTPAHBI.

Moayab 3. OT cOBeTCKOro rocyaapcraa Kk coppeMenHoi Poccuu.

dopmupoBaHue M CyHIHOCTH coBeTckoro crpost (1917-1991rr.). IloarotoBka um mobena
OxTs6pbckoro BoopyxeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuit cve3n CoBeToB u
€ro perieHus. JKOHOMHYECKass U COIMaabHas MOJIMTHKA OOJIBIIEBUKOB. ' paxkaaHcKas BOWHA U
nHocTpanHass wuHTepBeHIMsA. Cynpba u 3Hadenue HOIla. VYTBepxkaeHwe ogHOMAPTUHON
noyuTrdeckoit cuctemel. O6pazopanue CCCP. [Tonutrueckas 6opb0da B mapTHH U TOCYIapCTBE.
CCCP B roup! niepBbix nsituieTok (korer 20-x rr. — 30-e rr.). @opMHupoBaHUE PeKUMA JTUIHON
Bracti CranuHa M KOMaHIHO-aJIMUHUCTPATUBHON CHUCTEMBI YIPABICHHUS TOCYJapCTBOM.
Buemnsgs mnomutuka CCCP B 20-30-e rr. CCCP Bo BTOpoM MupoBoii  u Benukoit
OrteuecTBEHHOM BOiITHE. MI3MEHEHHE COOTHOIIECHHS CHJI B MUPE MOCJIE BTOPOH MUPOBON BOWHBI.
Hauano «xonoaHoit BoiHbI». TpymHoctn mnocineBoeHHoro pazputus CCCP. VYixkecroueHue
MOJIMTUYECKOTO  peXUMa M HJCOJOrM4eckoro  KoHTpoJisi.  IlombiTkn — 0OHOBIEHHUSA
«rocygapctBeHHoOro comuanuiamay. XX cbe3a KIICC u ocyxnenue kyapra qudHOCTH CTanuHa.
«OrtTtenenby B AyXoBHOU cepe. DkoHOMUUeckue peopMbl cepeauHbl 60-X TOIOB, MPUUUHBI
UX He3aBeplleHHOCTH. HapacTanue KpHU3UCHBIX SBJICHHI B coBeTCKoM obOmiectBe B 70-¢ —
cepeaune 80-x rogoB. Buemnss nonuruka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
o0ocTpeHuio MexAyHapoAHoW o6ctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LENH, 3aj]ayH,
OCHOBHBIE 3Tanbl, pe3ynbrarel. Pacmag CCCP. O6pa3zoBanue CHI'.

CranoBieHre HOBOM poccuiickoi rocyaapcTBeHHOCTH (¢ 1991- mo Hacrosimiee Bpems).
JluGepanbHass KOHUEMNIMS poccHiickuX pedopM: Tmepexoa K pPbIHKY, (GopMupoBaHue
rpaxkgaHckoro oOmiecTBa W mpaBoBoro rocynapcta. «lllokoBas Tepamus» SKOHOMHYECKHX
pebopm B Hawame 90-x romoB. Koucturyuus Poccuiickoit  ®enepauuu  1993r.
MexnannoHanbHble oTHoHeHus. [lonuTudeckue maptum u oOLIeCTBeHHbIE BIXKEHUS Poccumn
Ha COBpeMeHHOM »7tane. Poccuss Ha mytu MojepHuzauuu. Poccuss B cucreMe MHpPOBOM
SKOHOMUKH M MEXKIYHAPOIHBIX CBS3EH.

4. O0beM yuyeOHOM TUCHHMIIINHBI

Bunpl yaeGHOM paboThI B 3aueTHBIX B akanem.
€AMHMIIAX qacax
O0mas Tpy10eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
KonraktHas pabora (KP): 1,3 48
Jlexiuu (JIek) 0,9 32




[Ipaktuueckue 3ausarus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
IloaroToBka K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOATEIbHOE U3YYEHUE NMCHUIIINHBI 0,8 30
Bua koHTpOJISI: 3K3aMeH 1 36
Bunpl yaeOHOI paboThI B 3auerHbIx B actp.
eIMHUIAX qacax
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 108
Konraktnas patora (KP): 1,3 36
Jlexiuu (JIek) 0,9 24
IIpaxTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
IloaroToBka K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, scce 0,6 15
CamMOCTOSITENTbHOE U3yYEHHE TUCIUTUIAHBI 0,8 22,5
Buja KOHTpOJISI: IK3aMeH 1 27

AHHOTanusA padoyeil nporpaMmsl AuCHUILIMHBI «MHOCTpaHHbIH A3bIK» (B1.5.2)

1. Heap mucuunianHbl — npuoOpeTeHre oOydarouumucs oouieil, KOMMYHHUKaTUBHOM
U MpoPeCCHOHANBHOW  KOMIICTCHIIMA, YpPOBEHb  KOTOPHIX HA  OTICNBHBIX  JTamax
SI3BIKOBOM MOATOTOBKM  TO3BOJISIET  MCHOJb30BaTh  MHOCTPAHHBIA  SI3BIK  MPAKTUYECKH
KaKk B Npo¢ecCHOHAIBHOM (MPOM3BOJACTBEHHON M HAy4YHOMW) MAEATEIbHOCTH, TaK W JJIA
nesnei camooOpa3oBaHMUsL.
2. B pe3yabrare M3y4YeHMsl JUCHMIUIMHBI  O0y4Yamuuiicis 10  mporpamMmme
CIeNNATUTETA J0JIKEH:
Obnadams CIENYIONUMA KOMIICTCHITUSIMHU:
- TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpEaTH3al[iK, UCIOIb30BAHUIO TBOPUYECKOTO MOTEHIMAA

(OK-7);

- CIIOCOOHOCTh K KOMMYHHKAIIMK B YCTHOW U MUCbMEHHOHN (hopMax Ha PyCCKOM M MHOCTPAHHOM
sI3bIKAX JJIs1 pelIeHus 3a1ad npodeccuonanbHoi nesarensHoctu (OITK-7).

3namo:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCHYECKMX €IUHHUIl ¢ OCHOBHBIC
cJ10BOOOpa3oBaTeNbHbIE MOJICIH;

- pyccKHe SKBUBAJICHTHI OCHOBHBIX CJIOB M BHIPOKEHUHN pedH B MPOIecCce MEKINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOACHCTBUS,

- OCHOBHBIE IPUEMBI U METO/IbI peeprUpOBaHUSI U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TIAaCCHUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM YHCIIE OOIICHAYUYHYIO U CIIEIUATIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO 7Sl pa0OTHI HA/l THTIOBBIMU TEKCTaMHU;

- TpueMbl paboThl C OPUTHHATILHON JIUTEPATYPO HA MHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTth C OPUTHHAIBHOMN JIUTEPATYpOI HA HHOCTPAHHOM SI3BIKE;

- pabotath cO cIOBapem;

- BECTHU MEPENUCKY Ha U3Yy4aeMOM SI3bIKE C LEIbI0 MEKIUYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMO/JICHCTBUS;

- BECTH pEYEBYIO [IEATEIbHOCTh TNPUMEHUTENBHO K cdepe OBITOBON W
npodeccuoHaIbHON KOMMYHHUKAIUH.

Braoemy:



- MHOCTPAHHBIM S3bIKOM Ha YPOBHE MEXJINYHOCTHOTO U MEXKYJIbTYPHOTO OOIIEHNS, HaBbIKaMH1
Y YMEHUSMHU PEUEBOH JICATEIHLHOCTH IPUMEHUTEIBHO K cepe OBITOBOM U TPOECCHOHATBHON
KOMMYHHMKAIMH, OCHOBAMH ITyOJIMYHON peyn;

- OCHOBaMH pedepupoBaHMs 1 aHHOTHUPOBAHUS JIUTEPATYPhI HA H3y4a€MOM MHOCTPAHHOM SI3BIKE.
3. KpaTkoe coaep:kaHue IUCHUILINHBI

Mooyns 1. I pammamuueckue mpyoOHOCmMU U3y4aemMo20 A3bIKa
1.1 JInynsle, npuTsSKaATEIbHBIE U IPOYHE MECTOUMEHUS.
CripskeHue ri1aroja-cBs3KH.
W3menenne riarona-cBsi3kh B (opmax HacTtosmiero BpemeHH. (OOpa3oBaHHE pa3IMYHBIX
BHJIOBPEMEHHBIX (opM ¢ momombpio Tiaronia-cBs3ku. OOpa3oBaHue W ymotpebneHue ¢Gopm
MACCUBHOTO 3ajiora. V3MeHEHWe TIaroja-cBs3KM B pa3MYHBIX (opMax MpomeaAmero u

Oyayuiero BpeMeHU. [ aron-cBsizka B OTpULATENIbHBIX TPEIOKEHUSIX.

1.2 Tlopsinok cnoB B npeiokeHuu. [IpsMoit mOpsiiok CIOB yTBEPAUTEIBHOTO MPEIOKEHUS B
pa3IMyYHbIX BUAOBpeMeHHBbIX (opmax. M3meHeHHe mopsaKa CJIOB B BOIPOCUTENBHBIX
npenioxkeHusx. [lopsaok cIoB M MOCTPOECHUE OTPULIATENBHBIX MPEATIOKEHUN. DMbaTHuecKue
KOHCTPYKIUH.

1.3 Uadunutus. @opmel uHpuHUTHBA. [IpogomkeHHbIN U nepPeKTHbIH NHOUHUTUB. DYHKINUN
nH(puHUTHBA B npepioxkeHnn. OOpa3oBaHue U ynoTpelieHne UHPUHUTUBHBIX 000POTOB THMA
«CJIOKHOE TMOJJIeKalee» M «CJI0KHOE TOmNoJHeHHe». BapuaHThl mepeBoja MH(OUHUTUBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

1.4. BunoBpemennsie Gpopmbl riaarosnoB. OOpa3oBaHHe MPOCTHIX, TPOJAOIKEHHBIX, MePHEKTHHIX
1 nepPeKTHO-MIPOJOHKEHHBIX BpeMeH. BonpocurenbHble IpeyioKeH s B pa3IMYHbIX BpeMeHaXx.
OO6pazoBaHue OTPUIIATEIBHBIX (POPM TIIaroJia B pa3TuIHBIX BPEMEHAX.

1.5 Ilpuvactus. [lpuyacTust Hacrosmero W mpomieamero BpeMeHH. [lepdexTHpie GopMbl
npuyactusi. MecTo npuyacTuii B npeiioKeHnu. Pa3nuunbie BapruaHThl epeBoga NPUYaCcTUl HA
pycckuii si3bIK. [IprdacTHBIe 000POTHI M MPUEMBI MX TIEPEBOA HA PYCCKUM SI3BIK.

1.6. CocnararenbHoe HakJIoHEeHHE. POPMBI COCTAraTeILHOIO HAKIOHEHUS B U3y4aeMOM S3bIKE.
MopnanbHble Taroyibl U UX UCIOJIb30BaHUE B MPEJIOKEHUSIX B COCIIaraTelIbHOM HaKJIOHEHUU.
Tunsl yCHOBHBIX TpeIOKEHUH. BapuaHThl mepeBoJa MNPEMIOKEHHN B cOcClaraTelIbHOM
HAKJIOHEHUU U YCJIIOBHBIX MPEATI0KEHUH.

Mooy 2. Ymenue memamuueckux mexkcmos.

1. BBenenue B crieliiaabHOCTE
2. 1.11. Menneneen
3. PXTY um. JI.. MenaeneeBa
[Tonatue o Buaax yTeHUs Ha MpuUMepax TeKCTOB o Xumuu, [.HU. Menoeneese, PXTY um, /].U.
Menoeneesa.

AXTUBH3AIUS JICKCUKH POYUTAHHBIX TEKCTOB.

N3yuaromiee yTeHne HayqYHO-TMIOMYISIPHBIX TEKCTOB MO BHIOPAHHOM CIIEIUATBHOCTH.

[IpumepHas TeMaTuka TeKCTOB: «DyHIaMEHTalbHAs XUMHUS U Hay4yHble MEeTOIbD», «[IpuKknaanas
XUMHSI Ha TIPOU3BOJICTBEY.

Wzyuaromee yreHue TekcToB mo TemaTtuke: «CnemnuanbHas naboparopusi», «M3mepenus B
CIeMaNbHOM TabopaTopum».

Mooyns 3. I[Ipakmuxa ycmuoti peuu

1. «T"'oBopuM 0 ceber,

2. «B ropoae»,

3. «PaiioH, rae s )KUBy».

MoHoJiorudeckasi pedb 1o TeMe «0 cede.

IIpakTka ycTtHOM peunm no Temam: «CrpaHa u3ydaemoro ssbika», «lIpoBenenue nenosoit
BCTpeUn», «3aKiIIOYeHHE KOHTpakTay; «Cmydenueckas otcuznvy; «3MepeHuss B XUMHUECKOM
nabopaTopum».

OO1ee KOMMYECTBO MOAyIEH - 3.
4. O0bemM yueOHOM TUCHHMILINHBI



B
. B akangem.
Bunsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHULIAX
OO0masi Tpy10€eMKOCTh M CHUIJIMHBI 110 Y4€0HOMY IIAHY 9 324
Kounraktnas pa6ora (KP): 3,6 128
Jlexumu yueOHuvimM nIaHOM He NpedyCMOmpeHnbl - -
[Ipaxtnueckue 3anstus (113) 3,6 128
JlabopaTopHbIe 3aHITHS YUeOHbIM NIAHOM He NPeOyYCMOMPEHbL - -
CamocrositesibHas padora (CP): 4,4 160
YrpaXHEHUs 110 COOTBETCTBYIOIUM pa3/ienaM JUCIUIUIMHBI 4,4 160
JK3aMeH JK3aMeH
Buja xonTpoJia: 3a4er / Jk3aMeH 1 T 36
B
. B actponom.
Bunel yue6HOM paboTh 3a4€THBIX
gacax
SIMHUTIAX
OO0uiasi TPyA0€eMKOCTh AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 9 243
KonTakTHas padora (KP): 3,6 96
Jlexuuu yuebHbviM nIaHOM He nPedyCMOmMpeHbl - -
[TpakTnueckue 3anstus (113) 3,6 96
JlaGopaTopHbIE 3aHITHS YUeOHbLIM NAAHOM He NPeOYCMOMPEHb - -
CamocrositesbHas padora (CP): 4,4 120
YHpaxHeHUs 0 COOTBETCTBYIOIIMM pa3jieiaM JUCHUTUIMHBI 4,4 120
JK3aMeH JK3aMeH
Bua konTpoJa: 3auer / JK3aMeH 1 BEYEE

AHHOTaIUs padoyeid mporpaMmbl JUCHUILIHHBI «Puiocopus» (b1.6.3)

1. Heau aucuMmIMHBI: cHOPMUPOBATH Yy CTYACHTOB KOMIUIEKCHOE TPEJICTABICHUE O
poiu U Mecte QUIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX W ECTECTBCHHBIX HAYK,
MO3HAKOMUTh HMX C OCHOBaMH (HIOCOPCKOTO 3HAHHUS, HEOOXOJUMBIMU JUISI PEHICHHS
TEOPETHUYECKUX M MPAKTHYECKHX 3a/1a4.

2. B pe3yabTare H3y4eHus JTHCHUIJIHHBI CTIENHATUCT T0JKEH:

Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:

- CIIOCOOHOCTH HCIOJIb30BaTh OCHOBBI (HIOCOPCKMX 3HAHHWH Uit (HOPMUPOBAHHUS
MUpOBO33peHyeckoil mosuruu (OK-2)

B pe3ynbraTe 0CBOCHUS AUCIUILTMHBI CIICITUATUCT JOJDKEH:

3Hamb: OCHOBHOE COJAEpKaHHE TJIABHBIX (QHUIOCO(MCKUX IIKOJI U HampaBleHUH,
MpPEJICTaBUTENEeH JTHUX IIKOJ, CBSI3b M Pa3Nuyue UX (QUIOCOPCKUX HAEH, CBI3b HCTOPUKO-
¢bunocopCckux KOHUENIUI ¢ COBPEMEHHBIMH TPOOIeMaMi WHIUBUIYATbHOW M OOILIECTBEHHON
KU3HU;

Vmems: mnoHMMATh ¥ aHANM3UPOBATH  MHPOBO33PEHUECKHE, COILMAIBHBIE U
WHIUBUAyaJIbHbIE  TMPOOJIeMBbl COBPEMEHHOW JKM3HHM, TPAaMOTHO BECTH JHCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaWBAaTh CBOK TO3MIMIO MO 3HAYMMBIM (uigocodpckuM mpobdieMam
COBPEMEHHOM >KM3HHM, OMNMHUpasch Ha HapaboTaHHBIH B wucropud (Qunocodhuun Martepuarn;
MIPUMEHSTH MOTy4eHHbIe Pritocodckre 3HaHUS K PEIICHUIO MPOPEeCCHOHANBHBIX 3a/1a4;

Braoemyw: npeacraBnenusiMu o ¢punocoun Kak HayKe U CUCTEME IIEHHOCTEH, ee MecTe B
CHUCTeME TYMaHUTApHOTO 3HAHUS; OCHOBaMH (HHIOCO(PCKOTO MBIIIICHHS; KaTeroprualbHBIM
anmnapaToM M3yd4aeMOo¥ TUCIUIUIMHBL, GUIOCO(PCKIMHI METOIaMHU aHaIN3a Pa3jINdHbIX MPoOIeMm,




HaBbIKAMHU (HIOCO(CKON KYAbTYPHI UIS BBIPAOOTKM CHUCTEMHOTO, IEJIOCTHOTO B3IJIAJA Ha
JNEUCTBUTENBHOCTh U MECTO XUMHUU U XUMHUUYECKOI TEXHOJIOTUH B LIEJIOCTHON KapTUHE MUpA.

O0mass Tpynoemkoct, wuzydeHus aucuumiauebl: 5 3E (180 wuaco). U3 Hux
ayIuTOpHas Harpy3ka — 64 (yiekuui — 32 yaca, mpakTU4YecKux 3aHsATUid — 32 vacoB). Popma
KOHTPOJIS — DK3aMEH.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI

Beenenune. ®uocodusi, ee MpOUCX0kKISHUE U POJIh B 0OIIECTBE.

MoayJs 1. OcHoBHBIE (prJ10cOPCKHE HIKOJIBI.

Antnunas Qunocodpust (mocoxpatuku, coductel, Cokpar, [emokpur, Ilmatos,
ApHCTOTEINb, JJUIMHUCTUYCCKU-pUMCKast Qrocodus). OCHOBHBIC MPOOIEMBI CPEIHEBEKOBOU
¢mtocopun u smnoxu Bospoxaenus. Punocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckas guiocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBl MapkcucTckoi ¢unocopuu. OCHOBHBIE HalpaBJIEHUS COBPEMEHHOMU
¢unocodpun.

MoayJs 2. ®unocodpckue KOHUENUUU ObITHS U O3HAHMS.

[Ipobnema ObiTuss B uctopuu (unocopuu. IloHATHS MaTepuasbHOTO W HACATHHOTO.
OcHoBHble (unocodckre HarpaBiIeHUSA: MaTepuaau3M M uaeanusM. [lpuHnun riobanbHOrO
3BOJIFOIIMOHU3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

KoHuenuuu npoctpancTBa 1 BpeMeHU B UCTOPUH GUI0CODUU U HAYKH.

[Ipoucxoxnenue coznanus. Posib Tpyaa B mpoucxoxaeHuu co3Hanus. Mneanucruueckue
U MaTepuajucTHuueckue KoHuenmuu co3HaHus. Co3Hanue u Mo3r. Co3HarenabHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CaMOCO3HAHHE.

Konmenmmu THOCeosOTMH B HCTOpUU  (puiiocopuu: CEHCyaln3M, paldoOHaJIM3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETILIHUS BPOKICHHBIX UEH, anpuopusM. JlnaneKkTuka mo3HaHus:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHbIE TEOPUH UCTHHBI.

Moayas 3. IIpo6iaembl yesoBeka B ¢puiocopuu.

UYenosek kak npeameT ¢pumocodckoro ananmsa B ucropuu rtocodpun. [IpoucxoxaeHue
YelloBeKa: MPUPOJHBIE U COLHUAIbHBIE YCIOBUS aHTPOIOCOLMOTeHe3a. buomornueckoe u
collMalbHOE B yenoBeke. HAMBU I, MHAWBHUIYalbHOCTb, TUYHOCTb.

CMbICH KU3HU U TIpelHa3HaueHue yenoBeka. JKusHb, cmepTh, Oeccmeprtue. JBrkeHue
HEHACWIHSA, €ro poJib B coBpeMeHHOM »ku3HH. llenu u uenHoctu. CBoboga BoIu U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHbBIE, PETUTHO3HBIE, ICTETUYECKUE IIEHHOCTH.

Monyab 4. ®uiiocopusi HCTOPUM U 001IECTBA

UenoBek B CHUCTEME COLMAJIbHBIX CBA3eil. JluuHocTs u  Maccel, cBoOoaa W
Heobxomumoctb. dunocodus ucropuu: QopmanvoHHAs U IUBWIM3AIMOHHAS KOHIICTILIHUU
ucTopuyeckoro paszputus. [IporpeccucTckrue W HUKIMYECKUE MOJENU pa3BUTHs. | Jo0anbHbIe
npo0eMbl coBpeMeHHOCTH. KoHIemnus yCTOMYMBOTrO pa3BUTHS U CLIEHApUU OYyIyIIero.

O6mecTBO U ero crpykrypa. ConuanbHasi, MOJTUTUYECKAs U TyXOBHas cdepbl 001IecTBa.
Konuenimu rocyaapctsa B uctopuu ¢punocodcekoi Mpiciu. I'paskqanckoe 00111ecTBO U MTPaBOBOE
rocyapcTBo.

MoayJs 5. ®unocodckue npodieMbl XMMUHM U XMMHUYECKON TE€XHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4yHOrO 3HAHMsS, €ro METOAbl U (POPMBL
HayuHble peBOJIOIMM M CMEHa TUIIOB pallMOHAIbHOCTH. Hayka B coBpeMEHHOM Mupe. JTHKa
HayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHOIIEHUS Hayku M TeXHUKU. ColuainbHble IOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Iporpecca. DTHYECKHE M HKOJOTHYECKHE HMIIEPAaTHUBBl Pa3BUTHS HAyKd U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpo0iaeMa XUMHUU KaK HAyKU U
npousBojacTBa. Llenmm w  3amaum  xumudeckodl  TexHosoruu. Crnenudpuka — XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUs: PyHAaMEHTAIbHOE U MPUKIIAJTHOE, SMIMPHUIECKOE U TEOPETHUECKOE.
4. O0masi Tpy10eMKOCTh M3y4YeHUS TUCHHUILINHBI:



. B 3auernrrx | B akamem.
Buabl yueoHoii padoThl
eIMHUIaxX qacax
OO0masi Tpy10eMKOCTh M CUUILIHHBI MO 5 180
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 4/3 48
Jlexum 8/9 32
Cemunapsi (C) 4/9 16
Camocrositesnnasi padora (CP): 8/3 96
Bua koHTpoOJISi: 3K3aMeH 1 36
Bujtbr yueoHoii paGoThI B 3auetHrix | B acTpos.
eIMHUIIAX yacax
OO0uiasi Tpy10€eMKOCTh M CUUIIIHHBI MO 5 135
Y4eOHOMY IIAHY
AyIMTOpHBIE 3AHATHS: 4/3 36
Jlexuun 8/9 24
Cemunaps! (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
Bua KOHTpOJISA: IK3aMeH 1 27

AHHOTanus padoyeil nporpaMmMsl AMCUUIIMHBI «IKOHOMUKA» (B1.5.4)

1. Heau AUCHMIIMHBL: TIOTyYE€HHUE CUCTEMBI 3HAHUH 00 IKOHOMHYECKUX
3aKOHOMEPHOCTAX (DYHKITMOHUPOBAHUS TPOMBITIIICHHOTO IMPOU3BOJICTBA B CUCTEME
HaIlMOHAJIBHOM YKOHOMHKH, 00y4eHHE SKOHOMHUYECKOMY MBIIICHUIO ¥ UCTIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUM B TPAKTUYECKOU JIEATEIIBHOCTH.

2. B pe3yibTaTe u3yuyeHUus JUCUMILUIMHBI CTIENUATIUCT T0JIKEH
Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:
- CHOCOOHOCTBIO HCIIOJB30BaTh OCHOBHI SKOHOMHUYECKMX 3HAHMH B Pa3IUYHBIX cdepax
xu3HeaestenbHoctu (OK-4);
- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CAMOPEATIU3ALIMH, UCIIOIb30BaHNUIO TBOPYECKOTO MOTEHIMAIa
(OK-7);
B pe3ynbTaTe 0CBOCHUS JUCUMIUIMHBI CIEIUAATIACT JTOJDKEH
3name:
OCHOBBI 5KOHOMHKH B Pa3JIMYHBIX cepax KU3HEACITSIHPHOCTH;
HOPMATUBHbBIC MPABOBBIC AKTHI, PETJIAMEHTUPYIOIIUE IEATEIbHOCTD
NPENPUSITUS;
METO/IbI pa3pabOTKU ONEPATUBHBIX M IIPOU3BOJICTBCHHBIX TUIAHOB;
METO/IbI ¥ CTIOCOOBI OTLIaThl TPYAA;
Yumems:
COCTaBIIAATh 3aABKU Ha 000PYAOBaHHUE;
COCTaBJIATH OTYETHI ITO BBIIIOJTHEHHUIO TEXHUYECKUX 3aJaHHM;
COCTaBJISITh TEXHUYECKYIO IOKYMEHTAIIUIO;
OpraHu30BaTh padOTY KOJIJIEKTHBA B YCIOBHSIX JCHCTBYIONIETO MPOU3BOICTBA,
TOTOBUTH UCXOJHBIC JaHHBIE I BEIOOpPA M 0OOCHOBAHHUS HAYYHO-TEXHUYECKUX
Y OPraHM3alUOHHBIX PEHIEHUH Ha OCHOBE SKOHOMHUYECKOTO aHaAIN3a;
pa3pabaTbIBaTh ONEpaTUBHBIE IIAaHBI PA0OT MEPBUYHBIX MPOU3BOICTBEHHBIX
I0JIpa3/ICIICHUN;
Bnaoemn:
METOJIJaMU U UHCTPYMEHTAaMU MPOBEJICHUS 3 KOHOMUYECKOTO aHalln3a 3aTpaT u
pe3yJIbTAaTOB JEATENBHOCTH IPOU3BOJACTBEHHBIX IMOAPA3AECICHUN;
WHCTPYMEHTAMU IJIAHUPOBAHUS U BBIMIOJHEHUS] MEPOIIPUSATUN 110 IPOU3BOJICTBY

MIPOTYKITUH;



OCHOBaMH SKOHOMHMYECKHX 3HAHHUH B PA3IMYHBIX cepax KU3HEACITETLHOCTH. 3.

3. KpaTkoe copepxxaHue JMCUMILIAHBI:

Moayas 1. BBenenne. OCHOBbI PHIHOYHOI IKOHOMUKH

1.1 dxkonomuueckue nompedbnocmu, 61a2a u pecypcvl. IKOHOMUUECKUE CUCHIEMbL U UX
cyugnocms. OOIIECTBEHHOE MPOU3BOACTBO M 3KOHOMHUYECKUE OTHOMLIeHHUs. [Ipon3BoCTBEHHBIE
BO3MO’KHOCTH OOIIIECTBA M SKOHOMUYECKUH BbIOOP. KpuBast mpon3BOACTBEHHBIX BO3ZMOKHOCTEH.
3aKkoH yOBIBAIOIICH NpPEAETbHONW MOJE3HOCTUM. THIBI M MOAETH SKOHOMHUYECKHUX CHCTEM.
DNEeMEHT 3KOHOMHYECKON cucTeMbl. TpaauninoHHast 3koHoOMu4eckas cuctema. CoOCTBEHHOCTb:
(OpMEI ¥ ITyTH KX MpeoOpa3zoBaHUsl.

1.2 Pvinounstii mexanusm cnpoca u npeonoxcenusn. Cogepuiennan u HecoeepuleHHaA
KoHKypenyuu. ToBapHBIM (PHIHOYHBIM) THI OOIIECTBEHHOTO MPOU3BOACTBA. CyYIIHOCTH M
YCJIOBUSI BO3SHUKHOBEHHS PhIHKA. BUIbI PBIHKOB U UX CTpyKTypa. yHKIIMU phIHKA. TOBap U €ro
cBoiictBa. Cripoc U mpeiokKeHne Ha phIHKe. [IoHATHE «3aCTUYHOCTBY. DIaCTUYHOCTh CIpoca
U TpeIOKEeHHs, ToueyHas u pgyroBas. CoBeplieHHass M HECOBEPIICHHAas KOHKYPEHIIWU.
Mounononusa. Makcumu3zanust npuObLTd MOHOTIONKCTOM. OJIUTonosus.

1.3 Ilonamue HaAUUOHANLHOW IKOHOMUKU, OCHOGHbIE MAKPOIKOHOMUUECKUE
nokazamenu. IIOHATUS COBOKYIIHOTO CIIpOCa W COBOKYIIHOTO TPEMJIOKEHUs, (HaKTopBl,
BIMSIONINE Ha WX W3MeHeHus. [lotpebneHus u cOepexeHus. DKOHOMUYECKUN KPyrooOopoT.
[TpousBoacTBO, 00MeH U pacnpenenenne. [loTpebaenue, cOepekeHre, UHBECTHIIMN TOBAPOB U
YCIIYT.

1.4 @unancosas cucmema u unancosas nonumuxa odouecmea. 1'ocynapCTBEHHBIN
OIODKET M roCyapCcTBEeHHBIN A0aT. Hamoru u HanoroBasi cucrema.

MoayJib 2. JKOHOMHYECKHE OCHOBbI YIIPABJICHUS IIPOU3BOACTBOM

2.1 Ilpeonpusamue Kak cydveKm pPbIHOYHO20 XO03AUCHEA. DKOHOMUYECKUE 3aKOHBI U
OCOOCHHOCTHM WX TPpOSBIEHUS Ha npeanpustuu. Ponp  crnenuanucra XUMUYECKOM
npoMblieHHOcTH. [lpeanpustue B cuctemMe phIHOYHOW »KOHOMUKH. [Ipeampusitue — kak
CyOBeKT U  OOBEKT MpEANPUHUMATEIHCKONW  JCATEIbHOCTH. 3aKOHOJaTelbHas  0a3a
MpeNPUHUMATENbCKON eATenbHOCTH. HopMaTHBHO-TIpaBOBbIE aKThl, PErJaMEHTUPYIOIINE
NesITeNbHOCTh npennpusitus. OpraHu3allMOHHO-TIPABOBBIE (OPMBI  MPEANPUHUMATENHCKON
NEeSITeNbHOCTH U KPUTEPUH UX BbIOOpa. Dopmbl cOOCTBEHHOCTH. BHelIHAS 1 BHYTpEHHSS cpefia
MIPEeANPUATHS.

2.2 Mamepuanvno-mexnuueckana o0aza npouzeoocmea. CpIpbeBasi W TOIUIMBHO-
JHepreTHyeckas 0a3a XMMHMUYECKHUX MPOU3BOACTB. [Ipow3BoAcTBeHHas mporpaMma U
MIPOM3BOJICTBEHHAS! MOIIHOCTh Npeanpuatusa. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH.
DkoHOMHYECKOe  OOOCHOBaHME BbIOOpa ChIpbs W TomjMBa. PecypcocOepekeHue.
ANbTepHaTHUBHBIE HCTOUHUK CHIPbA U 3Hepruu. OpraHu3anus CKIaJICKOro X03siicTBa.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpusamus. OcHOBHBIE
MIPOU3BOJICTBEHHBIC (POHIBI XUMUYECKUX MPEANPUATHI: MOHITHE, KIacCU(DUKALUA U CTPYKTYypa.
[Tonsitne U CTPyKTypa OCHOBHBIX cpeacTB. OlleHKa OCHOBHBIX CpPEICTB. MeToapl OILEHKU
ocHOBHBIX (poH0B. [lokazaTenu ncnoib30BaHNs OCHOBHBIX MPOU3BOACTBEHHBIX (POHIOB. M3HOC
U aMmopTH3alus OCHOBHBIX (oHIOB. OneHka 3((EKTUBHOCTH HCIOIb30BAHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (HOHAOB. BOCHpon3BOACTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpENCTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. McTouHuKu GopMUpOBaHUS OOOPOTHBIX CPEICTB.
O6opaunBaeMOCTh OOOPOTHBIX CpENCTB. MarepualnbHble 3amackl Ha  MPEANPHUSATHH.
Onpenenenne NOTpeOGHOCTH B 00OPOTHBIX CPeJICTBAX.

2.4 Tpyooewvie pecypcor npeonpusamusa. llepcoHan HpennpusTHs W €ro CTPYKTypa.
OcHOBBI OpraHuzanuu Tpyaa Ha Opeanpuatud. I¢G(GEeKTHBHOCTh HCIOIB30BAHUS MEepcoHana 1
paboyero BpemeHu. [Ipow3BoAUTENHHOCTh TpPyAa M ormiaaTa Tpyaa. Opranuzanus 3apaboTHON
maTel Ha npeanpustiui. CocTaB M CTPYKTypa IPOMBILIIIEHHO-MPOU3BOJICTBEHHOTO MEpCOHAa.
[Ipou3BoAUTENBHOCT TPY/AA: MOHSATUE, TIOKA3ATENU U METObl u3MepeHus. UHauBuayanbHas u
oOlIeCTBEHHAsT  MPOU3BOJUTENBHOCTh  Tpyda. Pe3epBbl W (DakTOphl  TOBBIIICHHUS
MIPOU3BOIUTENBHOCTU Tpyaa. POPMBI, CUCTEMBI M pa3Mep OIUIaThl TPyAa Ha MPEIPUATUH.



Mopyasb 3. TexHMKO-3KOHOMHYECKUI aHAJIN3 HHKEHEPHBIX peleHuil

3.1 /loxo0bt u pacxoovt Ha nPOU3800CHIB0, U PEaIUIAUUIO NPOOYKYUU NPEONPUAIUSL.
W3nepxku  TPOW3BOACTBA NPOAYKIMU (CeOECTOMMOCTB), TPHOBUIb, PEHTAOCIBHOCTh U
neHooOpazoBanue. IloHATMe 3arpaThl Ha MPOU3BOACTBO U PEAIM3ALMUIO  MPOIYKLIUU
(cebecronmocTp). Buasl u 3Hayenuwe knaccudukanuu 3arpar. CTpykTypa 3arpar Ha
MIPOU3BOJICTBO M pean3anuio mpoaykuud. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJICTBO U
peain3anuio NpoAYKINU B KOMIJIEKCHBIX TPOU3BOACTBaX. OCHOBHBIE ITYTH CHUKEHUS 3aTpaT Ha
MIPOU3BOJICTBO MpoAyKIHH. Jloxoasl npeanpustus. [lonsaTie npuObu U J0X01a TPEANPHUSITHS,
METOJIbl UX pacuera. PeHTabenbHOCTD, €e BUABI M MeTOAbI pacyera. [lyTu moBbImeHus mpuObLTH
1 peHTa0eIbHOCTH Ha MPEIIPUATHSIX.

3.2 Ienooopazoseanue u uyenosaa noaumuxa. lleHa Ha TPOAYKLIMIO M TPUHLIKIIBI
reHooOpazoBanus. Bunel nieH. CTpykTypa LieHbl, cucTeMa 1ieH. B3auMocBs3M 1IEH U U3JIEepKEK.
[lenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

3.3 Dunancogo-Kkpeoummuvle - OMHOWEHUA  NPEONpuAmMuUN U cucmema
Hanoz2o006n0xmcenun. llonstue, coctaB U CTpyKTypa (uHaHcoB mnpeanpusitus. CylHOCTb,
¢byHKIMK ¥ 3a7aun puHaHCOB npennpusThs. CoOCTBEHHbIE U 3a€MHbIE (PMHAHCOBBIE PECYPCHI.
bananc noxonoB u pacxonoB. Hanorosas monutuka. [IpunHiuner Hanoroo6moxenus. Hanoru u
IJIaTeKU, YCTAHOBJIEHHBIE 3aKOHOJATENbCTBOM: BUbI, CTaBKH, OOBEKTHI HAJOr00OJIOKEHUS U
CPOKH yIIJIaThl Hajora B OIOJDKET.

4. O0beM yueOHOH TUCUMIIIIMHBI

B 3aueTHBIX B akanem.
Buner yue6HOM paboTh eAMHULAX yacax
OO01iasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 4 144
AyIUTOpPHBbIE 3aAHATHS: 0,89 32
Jlexkuu 0,45 16
[IpakTrueckue 3aHATHS 0,44 16
JlaGopaTopust - -
CamocTrosiTesibHasi padora: 2,1 76
Buja KOHTpOJIsi: IK3aMeH 1 36
B 3auernbix | B actpon.
Bupl yue6HO#M paboThI eIMHHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 4 108
AyIUTOpPHBbIE 3AHATHS: 0,89 24
Jlexknuu 0,45 12
[IpakTrHueckue 3aHsATHS 0,44 12
JlaGopaTopust - -
CamocrosiTesbHas padora: 2,1 57
Buja KOHTpoOJIsi: IK3aMeH 1 27

AHHOTanusA padoveil MporpaMmal AUCHUILIHHBI «cTOpHA 1 MeTO10JI0THS XUMHUID "'

(B1.B.5)

1. He.]'[l/l AUCHUITIJIMHBI ((I/ICTOpI/I}I n MCTOOOJOTUA XUMHH» — 0606IJ_ICHI/IG JUHaAMHUKU H
CTPYKTYPbBI COBPCMCHHOTO COCTOSAHUA XUMHUYCCKOI'O 3HAHHA; OCBOCHHUC SaKOHOMCpHOCTCﬁ n
TEHJICHLIMH CTaHOBJICHUS MCKIUCHUIITIMHAPHOIO CIUHCTBA XUMHUYCCKHUX, CCTCCTBCHHOHAYYHBIX
W TYMAaHHUTApHBIX HAYK; OBJAaJCHHUC OCHOBHBIMHU JIOTHUKO-MCTOHOJIOTHMYCCKUMU TIPpHUHIUIIAMU U
OCHOBaMH (I)I/IJ'IOCO(I)CI(O-MGTO,Z[OJ'IOTI/ILICCKOFO aHaJIM3a XUMHUYCCKOI'0 3HAHUSA, YCBOCHUC CUCTCMBI



HAay4YHBIX MCTOJ0B, BBICOKHUX TGXHOHOFI/If/i, XUMHUYCCKOTO HU3MCPCHUA W HWHHOBAIWMOHHBIX
MOAXOJ0B JJId BBITIOJIHCHUS HAYUYHO-UCCIICAOBATCIILCKUX B XUMHUH.

2. B pesyabTare n3y4yeHusi AUCHHUIIMHBI CHIENHAJMCT J0JKEH:
Obaadams CIENYIOIAMA KOMIICTCHITHSIMH:
- CITIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIJICHHIO, aHanu3y, cuaTe3y (OK-1);
- CIOCOOHOCTHIO aHATTU3UPOBATH OCHOBHBIE 3TANbl U 3aKOHOMEPHOCTH HCTOPUIECKOTO Pa3BUTHUS
obmectBa Ut popmupoBanus rpaxknanckoi nosunuu (OK-3);
-BJIaJICHUEM CHCTEMON (PYHIAMEHTAJIbHBIX XUMHUYECKUX MOHATHH M METOJ0JIOIMYECKUX
aCIeKTOB XUMUH, popMamMu U MeToiaMu HayqHoro no3Hanus (I1K-3);

3uamo:

- OCHOBHbBIE HaY4HbI€ IITKOJIbI, HAIIPABJICHU S, KOHLIETILUHN, HCTOYHUKA XUMUYECKOTO 3HAHNUS;
- METO/Ibl ¥ IPHEMbI HAYYHOTO UCCIICOBAHMUS;
- METOJIOJIOTHYECKHUE MOAX0/ bl M MIPUHLIUIIBI COBPEMEHHOM HAYKH.
Ymemns:
- aHaJIM3UPOBATh COCTOSTHUE U ITyTH PA3BUTHUS XUMUU B COBPEMEHHOM KYJIBbTYPE;
- YCTaHaBJIMBaTh UCTOPUYECKYIO U JJOTUYECKYIO B3aUMOCBSI3b OCHOBHBIX COOBITUI U OTKPBITHUI B
XUMHH U CMEXHBIX HayKax;
- OCYIIECTBJISATh METOJI0JIOIMYECKOe 000CHOBAHNE HAYYHOTO HUCCIIEIOBAHUSI.
Bnaoemy:
- JIOTUKON UCTOPUUYECKOTO Pa3BUTHS XUMUMU;
- HaBBIKAMU METOJI0JIOTUYECKOTO aHaJIu3a HAyYHOT'O UCCIIEeI0OBAaHUS U €r0 Pe3ysIbTaToB;
- HaBBIKAMHU BEJICHUS IUCKYCCHI Ha HCTOPUKO-XUMUYECKUE TEMBI.

3. Kparkoe cogep:xaHue TUCHHUILIUHBI:

Monaynb 1. MecTo XUMUYECKHX HayK B KYJIbTYPE IUBUIIU3AIUH.

CymHocTs ¥ TUnbl GuiIocoPpekux npodneM XumMuu. TpHu rpaHu XMMHUYECKON HAYKH: Kak
3HAHHE, BUJ JEATCIBHOCTH M COLMAIBHBIA MHCTUTYT. McTopuueckne peKOHCTPYKLIHH XHMHH.
IIpupona HaydyHOrO 3HaHWA U XUMHS. /[MHAMMKa HAYYHOTO 3HAHUSA U MOJENH Pa3BUTHUS HAYKH.
@®opMbI HayYHOT'O 3HAHUSI U UX MHOroo0Opa3ue B XUMUH:

Monyns 2. MetoosiorudecKkie mpooeMbl XUMUH.

CoBpemeHHOE oIpeecHue XUMUA. MHOTO3HauYHOCTh MOHATHS «XUMUs». MeTonomorus
COBPEMEHHOM XUMHH. OMIMPUYECKOE HCCIENOBAHME B XUMHMH. POpPMBI METOIOJIOTHYECKOTO
3HaHus. CHUCTEeMHbBI MOJAXOA W MpOoOJieMbl €ro HUCIHOJb30BaHUSA B XUMHUU. MeTOIO0JIOTHs
KOTHUTHBHOIO IIO3HAHUS U COBPEMEHHBIE METOAOJIOIMYECKHE JOKTPUHBI B  XHUMHHU.
MaremaTnueckuil uaean HayqYHOro 3HaHUsl U COBPEMEHHAs! XUMHS.

Monyns 3. dunocodckue mpobdaeMbl COBPEMEHHON XUMUH.

CranoBnenue kiaccudeckoil xumuyeckod Hayku XVII — XVIII BB. IlepBas
KOHLIENTyaJlbHasl CUCTEMA XMMHUHU U JIETEPMHHHU3M. YUEHHE O cocTase BeuecTBa. CTaHOBIIEHHE
Hekiaccuueckor xumuueckol Hayku XVIII-XX BB. TpeTbst kKoHLENTyallbHAsI CUCTEMA XUMHH U
CUCTEMHOCTb — YYEHHME O IpOILecce. DBOIIONUSA XMMHUYECKUX TEPMOJMHAMUKH U KUHETHKU.
Poxnenne mnocTHeknaccHYeckol xumuueckod Hayku XX BB. UerBepras KOHIENTyalbHas
CUCTEMA XMMHH — IBOJIIOLUOHHbIE TeOpUH. [IoHSTHE M TEOpUHU CaMOOpraHU3aLH.

4. O0beM yueOHOM TUCHMILINHBI

Bunsl yueOHOM paboThI B 3ayerHbIX B akagem.
eAVHMIIAX qacax

O0mas TpyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIaHY 2 72
AyauTOpHBbIE 3aHATHS: 0,89 32
Jlexmun 0,44 16
[IpakTHueckue 3aHsATH 0,45 16
CamocrosiTesbHast padora @ 1,11 40

Buja KoHTpOJISA: 3aUeT




Bunsl yaeOHOM paboThI B 3auerHbIX B akanem.
eIMHUIaxX qacax

O0mas Tpy10eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IUIaHY 2 54
AyIMTOpHBIE 3aHATHS: 0,89 24
Jlexun 0,44 12
[IpakTrueckue 3aHATHS 0,45 12
CamocrosiTesibHas padoTa : 1,11 30

Buja xoHTpoOJIS: 3aueT

AHHOTanus padoueil nporpammsl Aucuuiinebl «MaremaTtuka'" (b1.5.6)

1. Heas aucuunauubl: GOPMUPOBAHHE Yy CTYIEHTOB CHUCTEMBl OCHOBHBIX MOHSITHH,
WCTIONIb3YeMBIX JJII TIOCTPOCHUSI BAXKHEMIIMX MATEMAaTHUYECKUX MOJENe, W yMEHHs
HCI0JIb30BATh MaTEMaTHUECKUE METO Il JUIsl OMUCAHUSI PA3JIMYHBIX ITPOLIECCOB.

OCHOBHBIMHU 3aJja4aMH JTUCHUIUIUHBI, PEIICHHE KOTOPhIX 00ECIeunBaeT IOCTUKECHHE
LIEJIH, SBJISIOTCS:
dbopMupoBaHHE TOHMMAaHUS 3HAYMMOCTH MATEMAaTHYECKOW COCTaBIISIIOIIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OakaaaBpa;
O3HAKOMJICHHE C CUCTEMOW MOHSATUN, UCTOJIb3YEMBbIX JIJISI ONMHUCAHUS BaXKHEUIIINX
MaTeMaTHYEeCKUX MOJIEIEH 1 MaTeMaTHIECKUX METOJIOB, M UX B3aUMOCBSI3bIO;
03HAaKOMJIEHHE C PUMEpPaMH IPUMEHEHUSI MaTeMaTHUYECKUX MO/JIENIEd U METOIOB;
(dhopMupOBaHNE HABBIKOB M YMEHHI HMCIIOJIB30BAHHS MaTeMaTHYCCKUX MOJIENeH 1
MaTeMaTH4YeCKUX METOIOB.
2. B pe3yabTare n3yueHus AUCUMILJIMHBI CIIEHHATHUCT 10JIKEH::
Obnadams CIEYIONUMA KOMIICTCHITUSIMHU:
2.1. O6menpodeccuoHaIbHbIE:
—  CHOCOOHOCTBIO HCIOJb30BaTh TEOPETHUECKUE OCHOBBI (YHIAMEHTAJIBHBIX pa3/esioB
MaTeMaThKu U (U3uKH B mpodeccronanbHoi nesrensbHoctd (OI1K-3).
B pe3ynbpraTe n3yueHus: AUCUUILINHBI CTYJCHT JOJIKEH:
3namo:
OCHOBBI U PepeHITNaTBHOTO U UHTErPaTbHOIO NCUHCIICHHUS,
g depeHnnanbHbIX YpaBHEHHH, TEOPUU BEPOSATHOCTEH U MAaTEMAaTUYECKON CTATUCTHKHU;
MaTeMaTH4eCKHe TEOPUHU U METO/IbI, JIe)Kallllie B OCHOBE MOCTPOCHUS
MaTeMaTHYeCKUX MO/IENIeH;
OCHOBBI IPUMEHEHHS] MATEMaTUYECKIX MOJIEIe 1 METOI0B.
Ymemy:
BBIOMPATh MATEMATUYECKUE METOIbI, IPUTOTHBIE TSl PEIICHUSI KOHKPETHON
3a/1a4u;
WCI0JIb30BAaTh MaTEMaTHUECKUE IOHSTHSI, METOIbI U MOJICIH ISl OTUCAHUS
Pa3IMYHBIX MTPOLIECCOB;
BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIeXKAI[e B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
WCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKONH 00OPaOOTKHU TaHHBIX;
MPUMEHSITh MaTeMaTHYeCKIe 3HAHHS Ha MEXIUCIUTUIMHAPHOM YPOBHE.
Brnaoemy:
OCHOBaMU (hyHIaMEHTAILHBIX MAaTEMaTHUYECKUX TEOPUI U HaBBIKAMU
MCIOJIb30BaHUSI MaTEMaTHUECKOTO anmapara;
METOJIJaMH CTaTUCTHYECKOH 00paboTKH HHPOPMALIUK.
3. KpaTkoe coaepxxaHue IMCUMILIHHBI:
1 CEMECTP
1.BBenenne.
IIpenmer u Metonsl MaTemaTwku. OmMUCaHUE OCHOBHBIX pa3nenoB Kypca. [IpaBuna u




TpeOOBaHUs MPU U3YYEHUH Kypca.
2. D1eMeHTHI aJredphl.

UucnoBele MHOXECTBA, KoMIUIeKCHble uucia. Omnpepenutenu II u Il mopsaxos.
BekToppl: OCHOBHBIE TIOHATHS, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS
BEKTOpPOB. AHaJIWTHUYECKass TEOMETpuUs: MpsAMas Ha IUIocKocTd, Kpuble Il mopsaxa.
Martpuupl: qeicTBUs HajJ MaTpullaMu, IPHUBEACHUE K CTylneH4YaroMy Buay u Buay ['aycca.
Panr marpunsl. OOpatHas matpuua. Teopema Kponekepa-Kanemnu. Pemenue cuctem
JUHENHBIX anreOpanueckux ypaBHeHuM. CoOCTBeHHbIE yMciia U BEeKTOpbl. KBanpaTtuunblie
(bopMBL
3. ®yukuus oaHoi nepemenHoii. Illpenen pynkuun. HenpepsiBHOoCTh QyHKIUH.

Oynkmusa. CriocoObr 3amanus ¢yakuuu. [Ipenen ¢ynkumm B Touke. OTHOCTOPOHHHE
npeaensl. [lpenenst Ha OeckoHeYHOCTH. beckoHeWHO Mamble W OECKOHEYHO OoJiblne
dbyHKIIMM, WX CBOWCTBA M B3auMHas cCBs3b. CBoiicTBa mpenenoB. [lepBeiii u BTOpOW
3aMeuaTelsibHbIe npezensl. HempepblBHOCTh (YHKIIMU B TOUYKE M Ha mpoMexyTke. CBolicTBa
(yHKIMI, HEMIPEPhIBHBIX Ha OTpe3KaxX. Touku pa3pbiBa GYHKIMU U UX KJIacCU(UKALIUS.

4. TuddepenunanpHoe ncyrcaeHue GyHKINN OJHOMN MepeMEHHOM.

[IpousBoynHas (GyHKIMM, €€ TIeoMEeTpUYecKuid U MexaHumdeckuil cmbica. [IpaBuna
muddepenurpoBanus. Tabauna oCHOBHBIX Npou3BOAHBIX. Juddepennman ¢yHkuuu, ero
NpPUMEHEHHUs] K NPUONMKEHHBIM BbIYMCIEHUSM. VHBapuaHTHOCTH (OPMBI IEPBOTO
muddepenninana. [IpousBomnas cnoxuodt Qynknuu. duddepenuupyemocts (yHKIIUU:
ompeJieNieHue, TeopeMbl O CBsI3U UG GEpPeHIUPYEMOCTH C HEMPEpPhIBHOCTBIO U C
CyILIECTBOBaHMEM MPOU3BOAHON. OCHOBHBIE TeopeMbl NU(D(PEepeHIINATBHOTO HWCUYUCIECHUS:
Ponns, Jlarpamxka, Komm. IlpaBunmo Jlomutans (pacKkpbiTHe HEOMNPEIEICHHOCTEH).
[IpousBomHbie BhICIIUX MOPAAKOB. JlokampHbIN 3KcTpemyM (yHkiuu. Heobxomumbie u
JOCTAaTOYHbIE ycIoBuUs 3KcTpeMyMa. [IpaBuiio uccnenoBanus GyHKIIMM HA MOHOTOHHOCTh U
skcTpeMyM. [Ipu3HAaKM BBIMYKIOCTH UM BOTHYTOCTH (QyHKuuMu. Touku mneperuoda.
Heobxonmumoe u poctaroyHoe yciaoBusi neperuda. AcUMOTOTHl (GYHKIHMH, MX BHUIBI U
criocoObl HaxoxAeHU. O01as cxema uccienoBanus GyHKIUH, TOCTPOEHUE UX rpaduKOB.

5. UHTerpasibHOE McuucieHne GyHKIUU OTHON TEPEeMEHHOM.

[TepBooOpaznas ¢ynkums. HeompeneneHHbII WHTErpal W ero cBoicTBa. Tabnwuia
OCHOBHBIX HMHTErpajoB. MeToabl MHTEIPUPOBAHUS: HEMOCPEACTBEHHOE HHTETPUPOBAHME,
WHTETPUPOBAHME  MOJCTAHOBKOM, MHTETPUPOBAHHE 10 4acTaM. MHTerpupoBaHue
paloOHaJIbHBIX  JPOOEi. WHTerpupoBaHue  HEKOTOPBIX  HMPPALMOHAIBHBIX U
TpuroHoMerpuueckux (yHkuui. OnpeneneHHbI HUHTErpall, ero reOMEeTPUYECKU CMBICIH.
CaoiictBa omnpenenenHoro unrerpaia. ®opmyna Herotona-JIeiibnuma. Teopema o cpemnem
3HAQUYEHUH. 3aMEeHa MEPEMEHHON U MHTETPUPOBAHME I10 YACTSM B ONPEICICHHOM HUHTErpalie.
[IpunokeHust OMpeNeNeHHOT0 WHTerpajlia K BBIYMCICHUIO IUIONIafed IUIOCKUX (Uryp.
[TonsiTHe HECOOCTBEHHBIX MHTETPAJIOB: ONPEAETICHHSI, CBOMCTBA, METO/Ibl BHIYUCICHUS.

2 CEMECTP

1.JuddepenunanbHoe ucUHCICHHEe (YHKUMH HECKOJbKHMX IEepPeMEHHbIX. JJIeMEeHThI
TeOPHUH MOJIsI.

OyHKIMM ABYX M OoJjiee TEpEeMEHHBIX: OINpejAeieHue, O00JIacTh OIpelesieHus,, 00JIacTbh
U3MEHEHHs], TeOMEeTprYecKasi UHTeprpeTanus, JuHuM ypoBHs. [Ipenen ¢yHKiuu B Touke.
YacTtHble MpoU3BOHbIE (Ha MpuMepe GYHKLIUHU BYX NepeMeHHbIX). AuddepenuupyemMocTs
(GyHKIMU HECKOJIBKHUX MepeMeHHbIX. JloctaTounsle ycnoBus auddepenupyemoctu. [TomHas
npou3BojHas. [IpousBoanas cnoxxnoi pynkuuu. Iomnsrit tuddepeniman. MHBapHaHTHOCTD
nosHoro  guddepeHnrana. AHUIMTHYECKUH  OpPU3HAK  MOJHOro  auddepeHuana.
Huddepenunpoanne QpyHKIMM OJHOM M JIBYX NMEPEMEHHBIX, 3aJJaHHON HesBHO. YacTHbIe
MPOU3BOJIHBIE M TOJIHBIE JU(depeHIranbl BHICIIUX MOPSIAKOB. TeopemMa O paBEeHCTBE
CMEIIaHHBIX MPOM3BOIHBIX (M1 (pyHKIMM ABYX INepeMeHHbIX). JIoKaabHBIE SKCTPEMYyMBI
(GyHKIMU JIByX TEPEeMEHHBIX: HEOOXOJMMOE M JOCTaTOYHOE YCJIOBUS O3KCTpEMyMa.
YcnoBHbIil dkcTpemyMm (MeTon MHOxuTened Jlarpawka). Hambonbiiee u HauMeHbIee



3Ha4eHue (QYHKIMH B 3aMKHYTOH o6mactu. OCHOBHBIE MOHATUS Teopuu moiisi. CkansipHOe
none. IloBepxHoctn W JsmHUM ypoBHA. lIpomsBonHas 1o HampasieHHr. ['pagueHt
CKaJISIPHOTO MOJIsl U ero cBoiicTBa. BexkrtopHoe none. JluBeprenuus nosis. Porop noss. Cesizb
MEKly TPaJMEHTOM U IIPOU3BOHOM 110 HAIIPaBJICHUIO.
2. KpaTHble HHTErpaJbl.
JIBOMHON HMHTErpajl: OIpEACIICHHE, TE€OMETPUYECKUN CMBICI, CBOMCTBA. Bprumcienue
JBOMHOTO MHTETpasa B AEKapTOBOW U MOJIIpHOU cucteMax koopauHat MHrerpai IlyaccoHa.
TpolHON WHTETpal: ONpPENEICHUE, TIE€OMETPUYECKHNA CMBICI, CBOMCTBA. Brluncienue
TpOMHOro uHTErpana. [IpunokeHnst IBOMHOTO U TPOMHOTO UHTErPAJIOB.
3. KpuBoiuHeiiHbIe U IOBEPXHOCTHbIE HHTErPAJIbI.
KpuBonuHelHbIi HHTErpall 10 KOOpJAUHATaM: OIpeJesiIeHne, CBONCTBA, BrIuncieHue. Pabora
B cwioBoM none. @opmyna ['puna. KpuBosmHENHbIE MHTErpalibl, HE 3aBUCSIIME OT ITYyTH
uHTerpupoBanus.  IloreHumanbHass ~ QyHKUMsA, NOTeHUManbHoe  moje.  [lonsTue
IIOBEPXHOCTHOrO HHTerpana. [loTok Bekropa uyepe3 moBepxHOCTb. Teopema I'aycca-
Octporpazackoro. @opmyna CTokca.
3 CEMECTP

1. IuddepeHunanbubie ypaBHEHHs EPBOro MOPSAIKA.
JuddepeHunanbable  ypaBHEHMs: TMOPSJIOK, pEIIeHHWEe, TeopeMa CYIIEeCTBOBAHUSA H
€MHCTBEHHOCTH pemeHus. 3anada Komu. YpaBHEHUs ¢ pa3iensolUMUC TEPEMEHHBIMU.
Onnoponnsie nuddepennuranbabie ypapHeHus. Jluneinsie auddepeHmaibHble YpaBHEHUS
MIEPBOTO MOPsI/IKA. YPaBHEHUs B MOJIHBIX AU depennnanax. HTerpupyomuii MHOKUTENb.
2. Iu¢pdepenuunaibHbie ypaBHEHHs BTOPOI0 U N-I'0 NOPSAKA.
Juddepenunanbable ypaBHEHUS BTOPOTO MOPsAKa, TOMYCKAOL[UMe MOHWKEHHE IMOpsaKa.
Jluneiinple auddepeHMaIbHble ypaBHEHHs BTOporo mopsiaka. CBOWMCTBa pelICHU.
Jluneiinas He3zaBucUMOCTh GyHKIMNA. Omnpenenurens Bponckoro. Crtpykrypa o0miero
peleHus JTMHEeHHOro TudgepeHnranbHbe ypaBHEHNs BTOPOTo nopsiaka. OyHaaMeHTalbHas
cucteMa perieHui. JluHelHbie omHOpOomHBIE auddepeHInaIbHble yYPaBHEHUS BTOPOTO
MOPSIIKA C TTOCTOSTHHBIMH KO3 GUIIMEHTaMH: TIOCTpOeHHE ob1ero pemieHus. Mertona Ditnepa.
JIuHeliHple HEONHOpOJHbIE U QEpeHIMAIbHbIE YpaBHEHUS BTOPOro IMOpsAKAa €
MOCTOSIHHBIMU Ko3¢¢unrentamu. OO0Iiee U 4acTHOE peleHHs] HEOAHOPOIHBIX YpaBHEHUI.
JIuneiinsle quddepeHInanbHble ypaBHEHHUs N-ro MOpPsiIKa: CBOMCTBA PELICHUH, TEOPEMBI O
CTpyKType  oOmlero  pemeHus, MeTOJ  Bapualuu  I[OCTOSHHbIX.  JIuHeilHbIe
middepeHnanbHble  ypaBHEHHS N-TO MHOPsSAKA C  IMOCTOSIHHBIMU KO3 (HUIMEHTaMHU.
AJITOpUTM NOCTPOEHMSI OOIIETO PELICHHUS.
3. Cucrembl nuddepeHnuaIbHbIX YPABHEHUI.
Cuctembl nu¢¢epeHanbHbIX YpaBHEHUHM IMEpPBOro HOpsiaKa: OOLMe MOHSATHSA, Teopema
CYIIECTBOBaHMsI M  €IUHCTBEHHOCTM  oOmiero  pemeHus. CucremMbl  JUHEHHBIX
mddepeHnanbHbIX YpaBHEHNH IEPBOTO MOPsKa: UHTETPUPOBAHUE METOI0M MCKIIOYEHUS.
Cuctembl JMHEHHBIX JU(depeHINaIbHbBIX YpaBHEHUH IE€pBOrO MOpsAKa: CBOWCTBA
peLLeHH, TEOPEMBI O CTPYKTYpe OOLIEro pelieHusi, MeTo/l Bapualuy NOCTOSIHHBIX. CHCTEeMBI
JIMHEWHBIX OJTHOPOJHBIX U HEOIHOPOIHBIX UG GepeHIMaTbHBIX YPaBHEHUH C TOCTOSHHBIMU
KodppuureHTaMHU. DJIEMEHThl TEOPUH YCTOHYMBOCTH. METOAbl YHCIEHHOTO peIleHUs
mddepeHnanbHbIX ypaBHEHUH.
4. Yncnosbie U pyHKINOHATBHDbIEC PAIBI.
YucnoBble psabl: OCHOBHBIE MOHATHUS, CBOWCTBA CXOAIIUXCS PSI0B, HEOOXOAUMBINA MPU3HAK
cxomuMmoctu. ['apmonmyeckunn psan. Pagsr Qupuxne. IlpusnHaku cpaBHEHHS pAIOB C
MoJIOKUTENbHBIMU  wieHamH. [lpusnak JlamamGepa. HMHTerpaipHblii M pajuKalbHBIHI
npusHaku Komm. 3Hakouepenyrouivecs psapl: npusHak JleiiOHuma. 3HakonepeMeHHbIE
PAABL: IOHATUSA A0COJIFOTHOM M YCIIOBHOM CXOJMMOCTH, MPHU3HAK a0COIIOTHOM CXOIMMOCTH,
CBOIcTBa a0COJIIOTHO M YCIOBHO CXOSIIUXCS PSIIOB.

OyHKIMOHAIbHBIE PAAbI: OCHOBHBIC MOHATHS, 001acTh cX0aUMOCTH. CTeleHHbIE PSIIbL:
panuyc, uHTEepBal, obnacte cxoxumocTu. CBoiicTBa cTeneHHbIX psinoB. Psaael Teiinopa u



MakJiopeHa: CBOICTBa, YCIOBHE CXOJUMOCTH psAda K HMCXOTHOW (YHKIMHM, OCHOBHBIC
paznoxenus. Paznoxenne pyHkuuu B psaa MakiiopeHa ¢ TOMOIIBIO OCHOBHBIX Pa3JIOKEHHIA.
I'maBHOe 3HavyeHue ¢QyHKIUH. DKBUBajIeHTHbIC (yHKuuu. [lpumenenue psnoB Teitmopa u
MaxsopeHa /17151 BBIYMCIIEHUS TIPEAEIIOB.

4 CEMECTP
1. Teopust BepositHocTeil. CiryyaiiHble BeJTMYNMHBI U UX 3aKOHBI pacipe/ie/ieHusl.
[Ipeamer Teopum BepositHocTei. Chywaiinbie coObITHUs. [IPOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie coObiTs. OTHOCHTENbHAass dYacTtoTa. Kiaccuueckoe W Te€OMETPUUYECKOe
ONpEJIeNIEHUE BEPOSTHOCTU. DJEMEHTAapHasi TEOpHsl BEpOsATHOCTEH. MeToabl BBIUMCICHUS
BeposiTHocTel. [IpocTpaHcTBO 3nemeHTapHbIX coObiTHid. Kiaccuueckoe ormnpeneneHue
BEPOATHOCTH. Anredpa COOBITHII: TEOpEeMBI O BEPOSITHOCTH CYMMBI — COOBITHH,
MIPOTHUBOMOJIOKHBIX COOBITUH, CyMMa BEPOSTHOCTEHl HECOBMECTHBIX COOBITHUM, 00pa3yIOIINX
MOJIHYI0 TIpynny. AKCHOMAaTHYEeCKOe olpejaeseHrue BeposTHOCTU. (CTaTHCTHYECKOe
OTpEJIeNIEHNe  BEPOSATHOCTU. YCIOBHAs BEPOATHOCTb. TeopeMbl O  BEPOSATHOCTHU
MIPOU3BEACHNS 3aBUCHUMBIX M He3aBUCUMBIX coObITui. [lonHast BepositHOCTh. IloBTOpHBIE
ncnbitanud. @opmyna beprnymm. JlokansHas u uHTErpanbHas teopeMsl MyaBpa-Jlamtaca.
®opmymna [Iyaccona.
[lonatne ciydyallHOW BeNWYMHBL. JIMCKPETHBIE M HENPEPBIBHBIE CIIy4ailHblEe BEJIUYMHBI.
3aKOoH pachpeneneHus cily4aiHou BenuuuHbl. (DyHKIMS pacnpeleneHus, €€ CBOICTBA,
rpaduk. IlmOTHOCTH pacmpeneneHus] HENPEepPhIBHOW ClIydalHOM BEIMYMHBI (MJIOTHOCTH
BEpOATHOCTH). DPopMyIia i1 BEPOSTHOCTH TOTAaHUsI HEMPEPHIBHOW CITydYalHOW BETUYHHBI
B JIaHHBII MHTEPBaJI, BHIPA)KEHHBIN Yepe3 MIIOTHOCTh BEPOSITHOCTH, TEOMETPUUECKUN CMBICI
¢dbopmynel. buHOMHManbHOE pacnpezneneHue, pacnpenenenue Ilyaccona, paBHOMepHOE
pacnpeeseHue, HOpMaJIbHOE PacpeleIeHHe, SKCIIOHEHIIMAIBHOE PaCIpEIEIICHHUE.
2.MaremaTn4ecKas CTAaTHCTHKA.
IIpenmer MareMaTH4ecKOW CTaTUCTHUKUA. OCHOBHBIE 3ala4l MAaTEMaTHYECKON CTaTHCTHKH.
Bri6opounsiii meton. Cratuctudeckoe omnucanue. Bwuibopku. ['mcTtorpaMma W moOJIMTroH
gactoT. Craructuyeckas (OMmmpuueckas) QYHKIUsS pacrpeneieHus. BpiOopodHbie
XapakTepUCTUKU M uX pacnpeneneHus. CocrosTenbHble, 3(PPEKTUBHbIE CMEUICHHBIE U
HECMEILICHHBIE OLICHKH napameTpoB. CTaTUCTUYECKOE CpeAHEe, CTaTUCTHYECKas JUCIIEPCHUs
U CTAaTUCTHUYECKOE CpeAHEe KBAJpaTUYHOE KAK TOYEYHBIE OLEHKH HEHU3BECTHBIX:
MaTeMaTU4YEeCKOrO  OXKUIAHWs, [UCIEPCHUH, CPEINHEro KBaJApPaTUYHOIO  OTKIOHCHHS.
JloBepuTENbHBIE HMHTEpPBaJIbl WM HHTEPBAJIbHBIE OLCHKU. JlOBepUTENbHBIE  OLEHKHU
HEU3BECTHOM  BEPOSITHOCTH 10  OoibliuM  BbIOOpkaM.  JloBepuTelbHas  OLIEHKa
MaTeMaTU4YECKOrO OXHUAAHWA TIPU HEU3BECTHOM Jucnepcuu. JloBepuTenbHas OLIEHKA
CPEAHEro KBaJpaTUYHOIO OTKJIOHEHMsA. TouHble BbIOOpOUHBIE pacnpeneneHusi: CTbloJIeHTa
(t- pacnpenenenue), @Dumepa-Cuenexopa  (F-pacnpenenenme), Ilupcona  (y2-
pacnipenenenue). [IpoBepka craTucTU4ecKuX runore3. Maremarndeckue METobl IPOBEPKU
CTaTUCTUYECKUX TMIIOTE3. DIEMEHTBI TEOPUH KOPPEIISILIUH.

5 CEMECTP
1. Paab1 @ypse.
[lepuoanveckue QyHKIMM W HX CcBOHCTBA. OpPTOrOHaNbHOCTb TPUTOHOMETPUYECKOM
cucrteMbl QyHKIM Ha oTpeske [-1;1]. Tpuronomerpuueckuit psa u psag Pypwe. Psan Oypoe
U1 Henepuoandeckol pynkuuu. Pasnoxxenue B psing @ypbe YETHBIX U HEUETHBIX (PYHKIUI.
I'apmonunueckuit ananus. [Ipeobpazosanue Oypne.
2. lnddpepennnaibHbie yPABHEHHUS B YACTHBIX IPOU3BOAHBIX EPBOr0 MOPSAAKA.
JuddepeHnnanbable ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX: OCHOBHBIE MOHATHUS. JIMHEHHBIE
middepeHnnanbHble ypaBHEHHS B YaCTHBIX MMPOU3BOAHBIX 1-ro mopsiika.
3.JudpdepeHunanbHbIe YPABHEHHS B YACTHBIX IPOU3BOIHBIX BTOPOI0 MOPAAKA.
Knaccudukanus auHeHHBIX audQepeHInaIbHbIX ypaBHeHU 2-ro nopsaaka. [Ipusenenue
ypaBHEHUH K KaHOHMYECKOMY BHUIYy. Du3Myeckuii CMBICT JTUHEHHBIX TU(epeHInaTbHbIX
ypaBHEeHUN 2-ro mnopsaka. OCHOBBI MaTEMAaTUYECKOTO MOJEIMPOBAHUS INPHUPOJHBIX



mporeccoB. 3amaya Komm ams ypaBHeHus] runepOonndeckoro Tumna. dusmdeckas u

TCOMECTPHUUCCKAsA HHTCPHOPETAIHUA MCTOAA XapPaKTCPUCTHUK.

CwMmerranuasg

3agada ajad

ypaBHEHHUH TUNEPOOINYECKOTO U MapaboIMYecKOro THIOB, e (GU3NYecKuil cMbIca. MeTos
@ypbe pemieHus CMEIIAHHOW 3ajaudl uisd ypaBHEHUs TUHEepOOIHuYecKoro Tuma. Meton
@Dypbe pemieHusi CMEIIaHHOHM 3a/auu JJIsl ypaBHEHHS MapaOoJU4ecKoro TUHa. YpaBHEHHS
MnTHYeckoro tuna. ['apmMonnueckre GyHKIMU U UX CBOWCTBA. PelieHne kpaeBbIX 3a1a4.

3aKiIroueHue.

Hcnonp30BaHue MaTeMaTHUCCKUX MCTOJOB B HpaKTH‘{CCKOﬁ JACATCIBHOCTH.

4. O0beM yueOHOM THCHHMILINHBI

Bcero 1 cemectp | 2 cemectp | 3 cemectp | 4 cemectp | 5 cemectp
Buabr yuebHoM 3a4.
PaGOTHI 3a4. eJI./ax. en/aK 3ad4. elI./ak. | 3ad. ed./aK. |3ad. ei./aK. | 3ad. eJ./aK.
yac S yac yac yac yac
qac
Oo0wmasn
TPYROEMICOCTE 21/756 5/180 4/144 5/180 3/108 4/144
AUCUHUITUHBI no
yueOHOMY IJIAHY
AyRHTOpHBIC 8,45/304 | 1,78/64 | 1,78/64 | 1,78/64 | 1,33/48 | 1,78/64
3aAHATUA:
Jlexkumu (Jek) 4/144 0,89/32 0,89/32 0,89/32 0,44/16 0,89/32
Hpakririeckue 4,45/160 | 0,89/32 | 0,89/32 | 089/32 | 0,89/32 | 0,89/32
sansTus (I13)
CamocrosiTe1bHast 10,55/380 | 2,22/80 | 2,22/80 2,22/80 1,67/60 2,22/80
padora:
Bun KOHTPOJIAA: 9k3aMeH-| 3auyer ¢ IK3aMeH- 3auder ¢ 3auer ¢
2/72 . o 9
JK3aMeH/3a4eT 1/36 OLICHKOM 1/36 OLICHKON | OLEHKO
Bcero 1 cemectp | 2 cemectp | 3 cemectp | 4 cemecTp | S cemecTp
Buner yuebnon san 3au. 3au. sau 3au. 3auy.
6 . .
paboThl e/acTp. uac en./acTp. | em./actp. e1./acTp. Hac ex./actp. | en./acTp.
qac qac qac qac
Oomas
TPYIOEMKOCTE 21/567 5/135 4/108 5/135 3/81 4/108
AV CHUTITAHBI no
Y4eOHOMY IJIAHY
Ayautopupie 8,45/228 | 1,78/48 | 1,78/48 | 1,78/48 | 1,33/36 | 1,78/48
3aHSITHS:
Jlexuuu (JIek) 4/108 0,89/24 0,89/24 0,89/24 0,44/12 0,89/24
ITpakTuueckue 4,45/120 0,89/24 | 0,89/24 0,89/24 0,89/24 0,89/24
sanstus (I13)
pamiil‘_‘“”““e“"“a” 10,55/285 | 2,22/60 | 2,22/60 | 2,22/60 | 1,67/45 | 2,22/60
Bun KOHTPOJIAA: 9Kk3amMeH-| 3ader ¢ IK3aMeH- 3auger ¢ 3ader ¢
2/72 . . 9
IK3aMeH/3a4eT 1/27 OLICHKOM 1/27 OLICHKOH | OLCHKOM

AHHOTanus padouyel nporpamMmsl AucuunnHbl «®@u3nka»'" (b1.6.7)
1. Heab AMCUMIUIMHBI: TPUOOpPETEHHE CTYIACHTAMHU 3HAHUM 1O OCHOBHBIM pasjesiamM




(U3MKK ¥ YMEHUIO IPUMEHSTH UX B APYrUX €CTECTBEHHOHAYYHBIX IUCIUILTMHAX.
2. B pe3yabTare H3y4YeHHUs JUCHUIIMHBI CTIEHHATUCT H0JIKEH:

Obaadoams CIENYIOIAMA KOMITETESHITUSMHU:

-CIIOCOOHOCTBIO HMCHOJB30BAaTh TEOPETHYECKHE OCHOBHI (DyHIAMEHTANbHBIX pa3/ieiioB
MaTeMaTuKu U pusuku B mpopeccuoHansHo aesrensHocta (OITK-3).
- CHOCOOHOCTBIO  pemiath  3aJadd  Npo(EeCCHOHATBHOW  JESATEeIbHOCTH Ha  OCHOBE
MHPOPMAIMOHHON ©  OMOIHOTpaduuecKoil KyIbTyphl € MpUMEHEHHEM WH(POPMAIUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI W BEIYUCIUTEIBHBIX CPEACTB C yIE€TOM OCHOBHBIX TpeOOBaHUN
nHpopmannoHHoit 6ezomacHoctu (OI1K-4).

B pesynbrate u3y4eHus: AUCHUIUIMHBI CTYICHT JTOJDKEH:

3nams:

- (u3nyeckre OCHOBBI MEXaHUKH, (U3UKH KojeOaHUN M BOJH, J3JIEKTpUYECTBA H
MarHeTu3Mma, 53JCKTPOJUHAMUKH, CTATUCTHUYECKOW (HM3MKH W TEPMOJWHAMHKH, KBAaHTOBOU
¢buzuky;

- CcMbICI (PyHIAMEHTaNbHBIX (PU3MYECKUX 3aKOHOB, NPUHIMIIOB W IOCTYJAaTOB; HUX
(OpMYITHPOBKH H TPAaHHIIBI TPHMEHUMOCTH;

- CBSI3b IUPOKOTO Kpyra (pU3UYECKUX SBICHHUU ¢ (PyHAAMEHTAIBbHBIMU NMPUHIUTIAMH U
3aKOHAMHU (DU3HKHY;

- OCHOBHBIC METO/IbI PEIICHHS 32/1a4 10 OTMMCAHUIO (PU3MUECKUX SIBICHUH;

- MeTObl 0OpabOTKHU Pe3ylbTaTOB (PU3UUECKOTO SKCIIEPUMEHTA.

Ymemy:

-TIPUMEHSTh TEOPETUUECKUE 3HAHUS M SKCIEPUMEHTAIBHBIE METOJIBI UCCIEIOBAHUS TTPH
pemeHnn mpohecCuOHATBHBIX 33/1ad;

-IPOBOJMThH PACYETHI, OCYILECTBIIATh aHAJIN3 U HAa OCHOBE ATOT0 J€NaTh 0OOCHOBaHHBIE
BBIBO/IbI;

- aHAJIIM3UPOBATh PE3YJILTAThl HAOIIOJEHUH U HKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHIIMIIOB (PU3UKHY;

- OIpEeneNsATh XapakTep (PU3MYECKMX IPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHON
nH(pOpMaIUu MPU TOMOITH TpadUKOB, TAOIUI U YPAaBHEHHI;

- IIPEJCTaBIATh 00pa0OTaHHYIO SKCIIEPUMEHTANIBHYIO U TEOPETUYECKY0 HH(OPMALUIO B
YCTHOM M IMMCbMEHHON (OopMe, B TOM UHUCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

- HaBbIKaMH paOOThI € IUPOKUM KPYroM (pU3HUECcKUX NPUOOPOB U 000pyI0BAHHUS;

- HaBbIKaMHM 0OOCHOBAHMS CBOMX CYKICHUHN M BBIOOPA METO/A UCCIIEI0BAHMUS;

3. Kparkoe cogep:xaHue JTUCHMILIHHbBI:

Cemectp 1
1. OCHOBBI MEXaHUKH

Kunematuka Touku. Mexannueckoe apuxenue. Tpaekropus. [lyrs nepememienne. CKopocTs U
yckopeHre. OTHOCUTENIbHOCTh JBUKEHUsA. TUIbl BHXKEHUS B KHUHemaTuke. PaBHOMepHoe u
paBHOTepeMeHHOe aBIKeHue. ['paduueckoe mpeacraBieHue AmkeHue. CBoOOAHOE TMaJeHUE
Ten. PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. OcHOBBI AuHamuku. Ilepsriil 3akoH HproTona.
WNuepunanpubie cucteMsl oTcuera. [Ipunimn otHocuTensHOCTH ["anunes. Macca. Cuna. Bropoit
3akoH HproToHa. YcinoBus paBHOBecHs Tell. 3aKOHBI COXpaHEHMsI B MexaHuke. Mmmynbc Tena.
3aKkoH coxpaHeHusi uMIynabca. Mexanudeckas paborta. MomiHocTh. MexaHuueckass SHEprus
Terna. 3aKOH COXPAaHEHUS OHEPrud B MEXaHHMKe. MexXaHW4ecKue KOJeOaHUs U BOJIHBI.
Iapmonnueckue xonebanus. Matemarnueckuid MasiTHUK. [IpyxuHHBINH MasTHUK. [IpeBpaienue
SHEpPruM IMPH TAPMOHHUYECKUX KojeOaHusX. PacmpocTpaHeHrne MEXaHUYECKUX BOJIH B YIIPYTHX
cpenax. [lonepeunslie v NpOaOTBHBIE BOIHBI.

2. MoJaekyasipHas pu3uKa



OCHOBHBIE TOJIOKEHHUSI MOJIEKYIISIPHO-KHUHETUYECKON Teopuu. ATOoMHas rumnore3a. Macca u
pasmep mouiekyi. Ywucio Aoranapo. Mpeanvubiit ra3. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-
KMHETUYECKOM Teopuu. AOcCodrOTHas TeMmIepaTypHas IIKaja. YpPaBHEHHE COCTOSHUS
uAealbHOTO rasza. M3orepMudeckuil, M30XOpHBIM U M300apHBINA mpouecchl. CMech HaealbHbBIX
razoB. llonsarue o ¢a3oBbIX nepexonax. Bzaumuble npeBpalieHUsl >KUIKOCTEM M Tra3os.
Hcnapenne m xoHueHcanusa. HacblueHHbIi M HEHachllEHHbIM napsl. KuneHue XUAKOCTH.
Brnaxxnocts Bo3ayxa.

3. OcHOBBI TePMOAMHAMMKH.

[TepBoe Hauano tepmMoauHamMuku. BHyTpeHHsst sHeprus. KommuectBo Temnorsl. TemnoeMkocTb
BemiecTBa. Pabora B TepMmoaunamuke. [lepBoe Havgasnio tepmoauHamuku. M ero mpumenenue x
pasNuuHBIM  TporieccaM.  AauabaTHbIM  Tpouiecc. BTopoe Hauaio  TEpPMOJMHAMUKH.
Heob6patumocts miporieccoB B nipupoie. [lonstue o BTopom Haudane TepMoauHamMuku. [IpuHiumn
nercTBus TenaoBbIx asurateneit. KIIJ TermoBsix npurareneii. UeanpHas TerioBas MalinHa.

Cemectp 2
BBenenue
[Ipenver ¢usuku. MeTonpl (QU3UYECKOTO MCCIEIOBAHUSA: OIBIT, THUIOTE3a, AIKCIEPHUMEHT,
TEOpHusl.
1. ®u3nyeckue 0CHOBBI MEXaHMKH
IIpeamer  kunematuku.  Ilepememenune,  ckopoctb,  yckopeHue.  Kunematmueckune

XapaKTEePUCTUKU BPAIIaTeIbHOIO JBUKEHUA. 3aKOHbl HbroTOHA. 3aKOH BCEMUPHOTIO TIATOTEHUS.
JIBr>keHre Tena TEpPEMEHHOM Macchl. 3aKOH BCEMHPHOTO TATOTEHUA. JIBMKEHHE Tena
nepeMeHHoM wmacchl. YpaBHeHus Memepckoro. ®opmyna I[{uonkoBckoro. VYmpyruil u
HEYNpyrul ypapbl mapoB. MOMEHT HWHEpUMH MaTE€pUaJIbHOW TOYKHM M TBEPIOrO Tela.
Kunematnka rapmonmueckux koseOanmit. [uddepennmanbHoe ypaBHEHHE TapMOHHYECKHX
kosneOanuil. [loHsATHE O 3aTyXarOIMX W BBIHYKICHHBIX KosieOaHUSX. BoiiHOBoe MABHMKEHHE.
BoJsHbI po0IbHBIE U IOTIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PU3HKH
DONeMEHThl TEPMOJMHAMUKH M (U3HYEeCKOW KuHeTHKH. WneanpHbIM ra3. PacnpenencHue
bomeuiMana u ero obGmedusndeckuii cmbicia. PeanpHblil Ta3. YpaBHeHue Ban-nmep-Baanbca.
Tepmoaunamuueckuit meton B ¢usuke. PaBHOBecHble cocrosiHMs. Hauama TepMoauHaMHKH.
[uxnpl. DHTpOTIMS M €€ CTaTUCTUYECKOe TOoJIKOoBaHME. SABneHue nepenoca. uddysusa. 3akoH
®uxka. TermnonpoBogHocTh. 3akoH Dyphe. BHyTpennee Tpenue (BA3KocThb). 3akoH HproToHA.
3. DJIEKTPOCTATHKA U MOCTOSTHHBIN JJIEKTPUYECKUI TOK
3akon  Kynona. Teopema  Octporpaackoro-I"aycca. Jumous. JvsnekTpukn B
3EKTPOCTATUYECKOM II0JIE.

Cemectp 3
1. D1ekTpOoMarHeTusm
3akoH Ammnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopennia. MarseTuku. DneKTpOMarHuTHas
MHAYKLIUA. YpaBHEHME MakcBeiuia.
2. OnTnka
Wntepdepentust BosnH. dudpaxnus BosH. Ilonspuzanus BonH. TemoBoe u3mydeHue. 3aKoH
Kupxroga. T'mmotesa Ilnanka. KBaHTOBOe O0OBSICHEHHE TEIUIOBOTO W3IMy4YeHUS. OPPexT
Komnrona. fAnepnas monens atoMa. Iloctynatsr bopa. ATom Bogopona no bopy.
3. DjieMeHThbI KBAHTOBOH U3k
I'mnoresa ne bpoinsa. BonnoBoe ypaBHenue IllpenuHrepa s CTalMOHApHBIX COCTOSHUMU.
Omnbitel IlTepna-I'epnaxa. MuorosnexktponHsiii atom. O¢ddexr 3eemana. Ilpunmun Ilaymu.
KBanToBbIE cTaTMCTHUEeCKHE pacnpeneneHus bose-OlinmreiiHa u Pepmu-/lupaka. MOHOHEI.
3akonsl JleGas u DiHIITeiiHA. XapaKTepUCTUKU sipa: 3apsij, Macca, SHEPTHUs CBSI3U HYKJIOHOB.



SAnepuble peakuuu. OyHIAMEHTAIBHBIE B3aUMOJCUCTBUS U OCHOBHBIE KJIACChI JIEMEHTapHBIX
YacTHLI.

Cemectp 4
1. DileMeHTBI KBAHTOBOH CTATHCTHKH
DOneMeHTbl KBaHTOBOHM crarucTuku. KBaHTOBas cucrtema U3 OAMHAKOBBIX yacTull. [IpuHimn
TOXJIECTBEHHOCTH OJMHAKOBBIX dYacTull. CHUMMETpUYHbIE M HECUMMETPUYHBIE BOJIHOBBIE
(YHKIMHU, ONHUCHIBAIOIINE COCTOSHUS TOXKJIECTBEHHBIX MHUKpOYacTUI. Bo3oHBI M (pepMUOHBL.
[Mpunuun Ilaynu. KBantoBble cratuctuueckue pacnpezaeneHus boze-OitHireiina u depmu-
Jupaka. BeIpokA€HHBIN 371€KTPOHHBIN a3 B KpUcTaiax (MeTalIbl).

2. MeTanbl, AM3JIEKTPUKH M MOJIYIIPOBOJAHUKY C TOYKH 3pEeHHUs 30HHOH TeOpuH
OHepretuyeckue 30HbI: craTucThka @epmu-lupaka, osHeprus @Depmu. DIEKTpOH B
MePUOANYECKOM MOoJie KpucTaiia: 3 (peKkTuBHAs Macca 3JIEKTpOHa.

3. DuieMmeHnTHI (PU3UKHU TBEPAOTO TeJa.

Ousuka TtBEPAOro Tena (DTT): ompenenenue, CBs3p C APYTUMH JUCHUIIIMHAMHU, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMblx 3amad. CBsS3p ¢ Kpucramiorpadueid, KpucTaIOQU3UKON H
kpuctauioxumue. KoHneHcupoBanHoe coctosiHue. [loaxong Kk omucaHuio TBEPIBIX TelL.
Crpykrypa kpuctamioB. CumMmerpus u  (puU3MUYecKHe CBOWCTBA KPUCTALIOB. THIbBI
KPUCTAIJIMYECKUX CTPYKTYp (oOmias xapakrepuctuka). IlnoTHble ymakoBku: KyOudeckas H
reKkcaroHajabHas (Ha KadecTBEHHOM YypoBHe). [loHsTHE O CBepXIpOBOAMMOCTH (KBAaHTOBBIE
MIpe/ICTaBICHHS HA KAU€CTBEHHOM YPOBHE).

4.00beM yueOHOH TMCUUTNIIIMHBI

Bcero |1 cemectp| 2 cemectp| 3 cemectp| 4 cemecTp
Bunpl yueoHoii padoTnbi 3a4. en./ | 3a4.en/ | 3a4.en/ | 3a4.en/ | 3au. em./
aK.dyac aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0EMKOCTh
ALEUME D B0 | s 272 7/252 7/252 5/180
TUIAHY
Ay/IMTOPHbIE 3AHATHS: 8/288 | 0,89/32 | 2,67/96 | 2,67/96 | 1,78/64
Jlexumu (Jlex) 3.1/112 | 0,445/16 | 0,89/32 | 0.89/32 | 0,89/32
J1abopaTOpHELS 3AHATHS 1,78/64 0/0 0.89/32 | 0,89/32 0/0
(J1a6.)
%squecme SAATHA |3 17112 | 0,445/16 | 0,89/32 | 0.89/32 | 0,89/32
(((jﬁ,“)‘f’c“’"e“"“a" pabota | 101360 | 1,11/40 | 3.34/120 | 3.34/120 | 2,22/80
Buja koHTpOJIS: 3/108 3ader ¢ | OK3aMeH | JKk3aMeH | JK3aMeH
IK3aMeH/3auer OLICHKOM 1/36 1/36 1/36
Bcero | 1 cemectp| 2 cemectp| 3 cemecTp| 4 cemecTp
Bunel yueoHoii padoTnbi 3a4. en./ | 3a4.en./ | 3a4.em./ | 3a4.en./ | 3a4. em./
acTp.yac | acTp.yac | acTp.yac | acTp.4yac | acTp.yac
Oo0masn TPYAOEMKOCTh
MBI LR D B O | 2/72 7/252 7/252 5/180
IUIAHY
AyIMTOPHbIE 3AHATHS: 8216 | 0,8924 | 2,67/72 | 2,67/72 | 1,78/48
Jlexunu (Jlex) 3.1/84 | 0445/12 | 0,89/24 | 0.89/24 | 0,89/24
JTaGopaTopHbIe 3aHATHS 1,78/48 0/0 0,89/24 | 0,89/24 0/0




(JIab.)

g%i‘;‘mqecme SBT3 184 | 0,445/12 | 0,89/24 | 0,89/24 | 0,89/24
((éj,“)‘f’c“””e“"“a" PadoTa | 1070 | 1,11/30 | 3.34/90 | 3.34/90 | 2,22/60
Bua xontpoas: 3/81 3aver ¢ | Dk3ameH | Jk3aMeH | JK3aMeH
K3aMeH/3a4eT OLlEHKOM 1/27 1/27 1/27

AHHoOTanus padoueil nporpamMmsl AucuuinHbl «Ctpoenue Bemectsa» (b1.5.8)

1. Hesab AMCcUMIVIMHBI: U3YYEHUE BOIIPOCOB TEOPUU XUMUYECKOU CBA3H U AIIEKTPOHHOIO
CTpO€HUsI MOJIEKYNl. B HeM ocoboe BHUMaHHE yIeNsieTcs YYEHUI0 O CUMMETPUU, TEOPUH TPYIIIL,
a TaK)Ke HUCIOJIb30BAHUIO JJAHHBIX MOHATUH B TEOPUH XUMHUYECKOTO CTPOECHHMSL.

2. B pe3yabTare n3yueHus AUCUMIIJIMHBI CIIEHHAIHUCT /10JI7KEH::
Obnadams CleyONUMA KOMIIETCHITUSIMHU:
- CIIOCOOHOCTBIO BOCIIPpUHUMATB, Pa3BUBATh U HCIIOJIB30BATh TCOPETUYCCKHUE OCHOBBI TPAJUIIMOHHLIX U
HOBBIX Pa3JIeIIOB XUMUH IIPHU pelieHnn npodeccruonanbHbix 3a1a4 (OITK-1);
- BJIAJICHUEM CHUCTEMON (DyHIaMEHTABbHBIX XMMUYECKHX MOHATUH U METOJ0JIOTMYECKUX aCIEKTOB
XUMUH, hopMamMu U MeTo1aMu HayqHoro no3HaHus (I1K-3).
B pe3ynbraTe 0cBOEHUS AUCUUIIIIMHBI CIIELIUATTUCT JIOJDKEH:
J OCHOBHBIE  COCTABJIIOIIME  MEXKMOJIEKYISIPHBIX ~ B3aMMOJCHCTBUI,  CTpOoeHHE
KOHJICHCUpOBaHHBIX (a3 (KuIKocTel, aMOp(HBIX BEIIEeCTB, KPUCTANIOB M Me30(da3) U HX
ITOBEPXHOCTEN;

. METOJI KOHCTaHT dKpaHnupoBaHus Cienrepa;
. CUMBOJIUKY aTOMHBIX TEPMOB;
. TeopeTudeckue ocHOBbI MeToJ1a MO B BapuaHTe XIOKKEJI.

yMeTh:
. BBIYHCIISATH SHEPTUH AIEKTPOHOB B MHOTOAJIEKTPOHHBIX CUCTEMAX;
. MPOBOJUTH 0003HAUYEHHS TEPMOB aTOMOB B OCHOBHOM COCTOSIHUU IO UX DJIEKTPOHHBIM
dhopmynam;
J MPEeICTaBIATh rpadUuecKy MOJSIPHBIE JUarpaMMbl BOJTHOBBIX (DYHKIIMIA;
J MIPOU3BOIUThH BBIYUCIICHUS IOPSAIKOB CBs3€H, 3P(HEKTUBHBIX 3apsAI0B aTOMOB;
J HCII0JIb30BaTh OCHOBHBIE MOHSATHUSI TEOPUU CUMMETPHUH JJISi UHTEPIPETAUN XUMHUUYECKON
CBSI3M B KOMILIEKCHBIX COCTUHEHUSIX.

BJIA/IeTh:

e  YETKUM TMpEACTaBIEHUEM O pe3ylnbraTtax pemieHus ypaBHenus Ilpeaunrepa mist
Pa3IMYHBIX COCTOSHUM 3JIEKTPOHA B OJTHOAJICKTPOHHBIX CHCTEMAX.
3. Kpartkoe cogep:xanue TUCHHUILUIUHBI:
BBEJIEHUE

Conepxxanne mnoHATHI 'cTpoeHue BemiecTBa' U "CTpyKTypa BemiecTBa'. Pasznuunbie
aCreKThl TepMHUHa "CTpOeHHE MOJEKYN'": TOMOJOTHMYECKUH, T€OMETPUUYECKUH, DIEKTPOHHBIN U
ap. YHopsaoueHHbIE U HEYOPSA0YEHHbIE CTPYKTYPhl KOHJIEHCUPOBAHHBIX (ha3.

OOmmii 0630p METOJ0B 3KCIEPUMEHTATBHOIO M TEOPETHUECKOTO HM3YYEHHUS CTPOCHHS
MOJIEKYJI U CTPOEHUS BEIIECTB.

Yacts I. CTPOEHUE MOJIEKYJI
1. OcHOBBI KJIACCHYECKOH TEOPHH XMMHYECKOT0 CTPOCHHUS

OCHOBHBIE TIOJIOKEHUS KIIACCUYECKON TEOPUN XUMHUYECKOTO CTPOeHUs. MOJeKysspHbIe
MOJIEJIH PA3JIMYHOTO YPOBHS B COBPEMEHHOM TEOPUU XUMUYECKOTO CTPOECHUSI.

CrpykrypHas popmyna u rpad MOJIeKyIbl. BeTHunHbI, OpeaeNsiomne TeoMeTPUIECKYIO
KOH(UTYpaIHIO MOJIEKYIIbI: MEKbSJICPHBIE PACCTOSHUS, BAJICHTHBIC YIJIbI, IBYTPAHHBIC U
TOpCUOHHBIE YIIibl. BHyTpeHHee Bpamenue. Kondgopmarmn Moiexkyi.

2. du3nyecKkue OCHOBbI y4eHHS 0 CTPOEHHH MOJIEKY.JI



Mexanudeckass Mojenb MOJIEKyabl. IloTeHnmansl napHbIX B3auMMOJCHCTBUN. Merton
MOJIEKYJISIPHON MEXAHUKHU IIPH aHAJIN3€ CTPOCHUSI MOJIEKYI.

OOme NPUHIMIBI  KBAaHTOBO-MEXAHUYECKOTO ONHMCAHUS MOJEKYISAPHBIX CHCTEM.
Crammmonaproe ypaBHenue Ilpénunrepa st cBOOOAHOW MOJEKynbl. AanabaTudeckoe
npubnmxenne. KBaHTOBbIE  COCTOSHHMSL ~ MOJEKYNbl  (DJIEKTPOHHBIE,  KojieOaTenbHbIE,
BpallaTeabHbIE).

[ToTeHumanpHbIE TOBEPXHOCTHU AJICKTPOHHBIX COCTOSIHUM MoJieKkyn. Mx obmias cTtpykrypa
W paznuuHble THNBL. PaBHOBecHble KOHGHrypauuu Mojekyn. CTpyKTypHas H30Mepus.
Ontruyeckre U30MepBhl.

Konebanuss monekyn. CpenHeKBagpaTHYHbIE CMEIIEHUS aTOMOB  (aMILTUTYIbI
kosebanuit). HopManbHbIe KOJIeOaHUs, 9aCTOTHl HOPMAIBHBIX KOJICOAHUN M 9aCTOTHI OCHOBHBIX
KoJiebaTeNnbHbIX Nepexo10B. Kosebanus ¢ 00JbIION aMIUIUTY 0.

Bpamenue Monexkyn kak wenoro. Pa3nuuHble THIBI  MOJEKYNSIPHBIX  BOJYKOB.
DNEeKTpOHHOE CTpOeHHEe MoJiekya. MonekynspHble opOutanu. MHTepnperanus CTpOEHHs
MOJIEKYJI Ha OCHOBE OPOUTAIIbHBIX MOJIEIIEH.

3. CumMmeTpHsi MOJIEKYJISIPHBIX CHCTEM

DOneMeHTbl W Olepaluy CUMMETPUM SACPHOM KOH(UIYypaluu MOJeKyabl. TouedHble
rpymnmnsl cummeTpud. [loHaTHE 0 TpencTaBIeHUSX IPYIII U XapaKTepax MpeacTaBIeHH.

OO0uue cBoilcTBa CHMMETPUM BOJHOBBIX (YHKIUN M MOTEHIHAIBHBIX MOBEPXHOCTEH
Mosiekyn. Kiaccudukanusi KBaHTOBBIX COCTOSIHMM MOJIEKYd IO cuMMeTpuud. Cummerpus
aTOMHBIX U MOJIEKYJIIPHBIX OpOUTaseil.

Bnusinue cuMMeTpun paBHOBECHOI KOH(UIypalMM Siiep Ha CBOMCTBA MOJEKYI U HX
JMHAMHYECKOE TOBEJICHHE (AUMOIbHBIH MOMEHT M MOMEHTHl HMHEpLUHH, (popMa HOPMAIBHBIX
KoJIe0aHUH, BBIPOXKAECHUE COCTOSHUM, COXpaHEHHE OpOMTAIbHON CUMMETPUU IPU XUMHUYECKUX
peakuusax U T.11.). OpOuTaibHble KOPPEIALMOHHbIE JUATPAMMBI.

4. JjeKTpUYeCKHe U MATHUTHBIE CBOMCTBA

IlocTOssHHBIE BHEIIHWE DSJIEKTPUYECKOE W MAarHuTHOE MoJd. /IUMojapHBIE MOMEHT MU
MOJIAPU3YEMOCTh MOJIEKYJ, MAarHUTHBI MOMEHT M MarHMTHas BOCIPUUMYHBOCTH MOJICKYI.
Odddextor HlTapka u 3eemana. MarautHo-pe3oHadcHbie (DI1P u SIMP) meronsr uccienoBanust
cTpoeHusi MoJieKyl. OnTudeckue CIEKTphl MOJIEKYJ. BeposTHOoCcTM nepexoloB U IpaBHiIa
oTOOpa MNpH Mepexojax MeXIy pa3IMYHbIMU KBAHTOBBIMH COCTOSHUAMM MoJeKyd. CBs3b
CIIEKTPOB MOJIEKYJ C UX CTpoeHueM. OmpeneneHne CTpyKTYPHBIX XapaKTEPUCTHK MOJIEKYJ U3
CIIEKTPOCKONIMYECKHUX JAHHBIX.

5. MexmoJieKkyJIsipHble B3aUMOAeHCTBUSA

OcCHOBHBIE  COCTaBJIAIOLIME  MEXMOJCKYJIIPHBIX  B3aUMOJEHCTBUH.  BimsaHue
MEXMOJIEKYJIIPDHBIX B3aUMOJCUCTBMM Ha CBOMCTBA BeEIECTB. MOJIEKYISAPHBIE KOMIUIEKCHI.
KnacTepsl aroM0B 1 MoJieKyil. BaH-niep-BaanbcoBsl MoJIEKyIIbl. BonopoaHas cBA3b.

6. O030p OCHOBHBIX Pe3yJILTATOB 110 H3YYCHUIO CTPOCHUS MOJICKYJI

MouJiekyIbl IPOCTHIX U KOOPAUHALIMOHHBIX HEOPraHUUECKUX coequHenuil. [lommsanepusie
KOMIIIEKCHBIE coeauHeHusd. XenaTtsl. CTpoeHHMe opraHmdeckux coenuHeHui. Ilommsapansi.
QDymiepeHsl. DIeMEHTOOpraHudeckue coequHeHus. Metamnonensl. CoeIMHEHUs BKIIIOUEHUS
(xnatpatsl). Potakcansl u kateHanbl. @ymiepensl. [lonumepst u 6uononumMepsl. benku.

Yacrs II. CTPOEHUE KOHAEHCHUPOBAHHBIX ®A3
7. CTpykTypHasi Kiaccupukanmus KOHIACHCHPOBAaHHBIX (a3

WneanpHpie kpuctaimisl. Kpucramiel ¢ HENOJHOW YHNOpPAIOYEHHOCTHIO. JloOMEHHBIE
CTpyKTyphl. JKuakue kpucramiel M Jpyrue me3odassl. AMopdHble BemiectBa. JKuakocTu.
OCOOEHHOCTH CTPOEHUS MOJMMEPHBIX (a3.

8. Ctpoenne xuaKocTeid 1 aMOpP(HBIX BelecTB

MrHoBeHHass W KoOJIeOaTeNbHO-YCPEIHEHHAsT CTPYKTypa JKUAKOCTH. Accouuarsl U
KJIaCTephl B KUAKOCTAX. COBPEMEHHBIE METOBI ONIUCAHUS CTPYKTYpHI kuaKocTel. Diykryaruun
u KoppemsuuonHsle ¢ynkuuu. Crnemuduxa amopduoro cocrosiHus. CTpyKTypa HpPOCTBIX
xuakocteld. PactBopsl HeannekTposnToB. CTpykTypa BOJBI M BOAHBIX pacTBOpoB. CTpykTypa



KUAKUX AIIEKTPOJINTOB. MuLem1000pa3oBaHue U CTPOESHUE MULIEILIL.
9. Ctpoenne me3odas

Omnpenenenne me3o(as. MeTopl U3ydeHUsT UX CTPYKTYphl. [lmactudyeckue KpuCTayUIbl.
XKunkue xpucramuibl (HEMATUKH, CMEKTHKH, XOJECTEPUKU U Ap.). KHIKOKPUCTAIUIMUECKOE
COCTOSIHHE B OMOJIOTHUECKUX CHCTEMAaX.

10. CtpoeHue KpucTaIJI0B

Kpucrannuueckas pemierka U KpucTaJsInueckast CTpykrypa. PeanbHblie kpuctaibl. TUIIbI
nedpekroB B peanbHBIX KpHucTawiax. Cummerpus KpuctauioB. Kpucramnorpadudeckue
TOYEYHBIE TPYIIbl CUMMETPUHM, THUIIBl PEIIETOK, MOHATUE O MPOCTPAHCTBEHHBIX TIpyMax
CUMMETPUU KPHUCTAJUIOB. ATOMHBIE, HOHHBIE, MOJEKYJISPHbIE U APYrue TUIBI KPUCTAJIIOB.
LlenoueuHsle, CIOUCTBIE M KapKacHblE CTPYKTYphl. JlMHaMMKa KpUCTAJUNIMYECKOW PEIIETKHU.
®oHoHHBIN criekTp. CTpoeHHE TBEPAbIX PACTBOPOB. YTIOPSAA0UEHHbBIE TBEP/IbIE PACTBOPBI.

11. IloBepXHOCTH KOHAEHCHUPOBAHHBIX (pa3

Oco0eHHOCTH CTpOEHMS MOBEPXHOCTU KPUCTAIIOB U KuAkocTed. CTpyKTypa rpaHHIIbI
paszena KOHJEHCHUpPOBaHHBIX (a3. Mosekynbsl U kjactepsl Ha MoBepxHocTu. CTpykTypa
aJICOPOITMOHHBIX CJIOEB.

12. 3ak0uenue
VY4eHue 0 CTPOCHUHU BELIECTBA - OCHOBA COBPEMEHHBIX BO33PEHUIA XUMHUH.
4.00beM yueOHOH TMCHUIIMHBI

B 3auernrix | B akangem.
Buner yue6HOI paboTh eAMHULAX yacax
OO0u1asi TPY10€eMKOCTh AUCHUIIIMHBI 110 Y4€OHOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aHATHS: 0,88 32
Jlexuun (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,44 16
JlaGopaTtopust - -
CamocrositesqbHas padora (CP): 60
Buja KoHTpOJISA: 3a4eT / IK3aMeH 3ader ¢ OLIEHKOM

B 3auetnbix | B acTpon.

Buner yue6HOI paboTh eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
AyJIUTOpPHBbIE 3aAHATHS: 0,88 24
Jlexuunu (Jlek) 0,44 12
[TpakTnueckue 3anstus (113) 0,44 12
JlaGopaTopus - -
CamocrositesbHas padora (CP): 45
Buja KoHTpoOJIsA: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH

AHHOTaNuA padoyeil nporpammbl Aucuuninusl «Madpopmaruka» (b1.6.9)

1. Heap auCHMIUIMHBI: [pHoOpeTeHHMe 0a30BBIX 3HAHUH O  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHSAX, a TaKXKe YMEHHH M IpaKTMYECKHMX HaBBIKOB B 00JacTu
MHGOPMATHUKH, HCIOJB3YEMBIX IMPH PEIIEHUM HAYYHBIX WU MPAKTUYECKUX BBIUMCIUTEIBHBIX
3aJa4u CTYIGHTaMH BCEX CHEIMaIbHOCTEH.

2. B pe3yabTate H3y4eHHsl JMCHHUIIJIMHBI CIICHHATUCT H0JIZKEH:

Ob6nadams CleAyOIUMI KOMIIETEHIIUSMU:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpeaIN3allit, UCIOIb30BAHNIO TBOPUYECKOTO MOTEHIIMANA
(OK-7);

- CHOCOOHOCTBIO  pemiarh  3ajJaud  NOpo(eCcCHOHATBHONW  JeITEeIbHOCTHM Ha  OCHOBE
nHpOpMAMOHHON M OuOIMOrpaduuecKkoil KylbTyphl € HpUMEHEHHEM HH(POPMAIIMOHHO-



KOMMYHHKAITHOHHBIX TEXHOJIOTHIA U BEIYUCITUTEIBHBIX CPEJCTB C YI€TOM OCHOBHBIX TPEOOBaHUM
nnpopmannonHoi 6e3omacHoctu (OITK-4);
B pe3ynbpraTe 0cBOEHUS AUCHUIUIMHBI CTYAECHT JOJKEH.
3uams:
- cBOIicTBa MH(pOPMALIUH, CIIOCOOBI €e XpaHeHHs U 00pabOTKH;

- CTPYKTYpPY, IPUHIUIIBI pa0OTHl U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO U APXUTEKTYPY BbIYUCIUTENIBHBIX CETEM;

- IPUHIUIBI aJpecaliiy M0JIb30BaTeNeH, KOMIIBIOTEPOB U pecypcoB B ceTu MHTepHerT;

- pa3nuuath U pacmupoBsBath [P — anpec, 1oMeHHOE UM KOMIIBIOTEPA;

- a TaKKe BIAJIETh HABbIKAMU CaMOCTOSATEIBHOIO pEIIeHHs 3aJad Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TIOCTAHOBKY 3a7a4H, pa3padOTKy alropuTMa U OLEHKY ero 3¢pdekTuBHOCTH;

- CTPYKTYpPY, IPUHIUIIBI pa0OTHl U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIBI AJITOPUTMOB, SI3BIKH MPOTPAMMUPOBAHNS;

- CTaHJapTHBIE TPOrpaMMHBIE 0OecrieueH s CBOel po(eCcCHOHATBHON e TeIbHOCTH;

- QJITOPUTMBI PELICHUS HEIMHEWHBIX YPABHEHUH;

- QJITOPUTMBI OJTHOMEPHOM ONITUMM3AIINH;

Ymemo:

- MICaTh U OTJIaKUBATh IporpaMMbl Ha VBA 1o pazpaboTaHHBIM alropuTMam;

- IPUMEHSTh METOJIbl MAaTEMATHYECKON CTAaTUCTUKHU TSl pEIIeHUsI KOHKPETHBIX 3a71a4;

- HWCIOJB30BaTh TMAKEThl TMPUKIATHBIX MPOTPaMM TMPH JajdbHEWIIeM OOydYeHUH |
MIPAKTHUYECKON JIeATEIbHOCTH.

Bnaoemy:

-- HaBbIKAMH CaMOCTOSTEJIbHOIO pELIEHHS 3aJad Ha KOMIIBIOTEPE, BKIIOYAIOIINE
MMOCTAHOBKY 3aJlay, pa3paboTKy ajaroputMa Hu OIEHKY ero dS()(QEeKTUBHOCTH METOoaaMu
MaTeMaTH4eCKON CTaTUCTUKHU U1 00pabOTKU SKCIIEPUMEHTA;

- METOJAaMH peasn3alliy aITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpartkoe cogep:xaHue JUCHMILTHHBI

4.1. ApxutekTypa KOMIBIOTEPOB U KOMITBIOTEPHBIX CETEM:

® JICTOpHS Pa3BUTHUS BHIYMCIUTEIBHON TEXHUKHU U EPCOHANBHBIX KOMIbIOTEpoB. KpaTkas
UCTOpUS Pa3BUTHsI BBIYMCIUTENIBHOM TEXHUKHM U MepcoHalbHBIX KommbioTepoB (I1K).
Boruucnurenpnas mammaa ®on-Helimana w mammnaa Teropunra. Paspabotku HopOepra
Bunepa;

eapxutektypa IIK, anmaparusie cpencrBa IIK. HMcnosb3yemble CHCTEMBI CUUCICHUS,
3JIeMEHThl MaTemartuuyeckoil soruku. OOmee npencrasienue o [IK u ux BO3MOXKHOCTSX.
OyuknuoHaneHass cxema [IK, wmaructpanbHO-MOAYJAbHBIM TpuHIMO 1noctpoeHus [IK.
Amnmnaparusie cpencra I1K: mukpormnpoieccop, onepaTuBHas U KAII MaMATh, BHELTHSS MaMSTh,
IIMHBL agpeca, KOMaHJ U JaHHBIX, TaKTOBBbIM reHeparop. [IpUHIMI OTKPBITONH apXUTEKTYpHI:
CUCTEeMHasl IIMHa, pa3psaaHocTs. [lepudepuiinbie ycrpoiictsa [1K: knaBuarypa, Mbliilb, MOHUTOP,
npuHTep U Ap. OcoOeHHOCTH MpeACTaBIeHUS JaHHBIX HA MAIIMHHOM ypoBHe. [Ipeumyriecta
uudpoBOro mpeacTaBlieHUss HHPOpPMAMKM Tepel] aHAIOTOBBIM MPEACTABICHHUEM: BBICOKOE
KayecTBO 3allUCU M OTOOpakeHHs HHQPOpPMAIUH, MPOCTOTa M HAAEKHOCTb AyOIMpOBaHUs
(xommmpoBanusi) wuHpopmanuu 0e3 moTepu KadecTBa. CHCTEMBl CUUCICHHS (IecSITHUYHAS,
JIBOMYHAs, BOCBMEpPHYHAsA, IIECTHAJIATepUYHAas), MpaBWiIa MEpeBoja M3 OJHON CHCTEMBI B
Ipyryro. DJIEeMEHThl MaTeMaTH4eCKOW JIOTUKU: TOHSATHS (OpMaIbHONW JIOTHMKH, OCHOBHBIC
JIOTUYECKHe onepanuu u GopMybl, JoTHYecKre ocHOBBI padoThl [1K;

® KOMIIBIOTEPHBIE CETU: TOMOJIOTUM CETeH, UX XapaKTepucTuku. KommbploTepHas ceTh -
COBOKYITHOCTh KOMIIBIOTEPOB U Pa3IMYHBIX YCTPOMCTB, 0OECIEUMBAIOIINX HH(POPMAIIMOHHBII
oOMEH MeXJy KOMIIBIOTEpaMH B CEeTH 0Oe3 HCIOJb30BaHUS KAaKUX-JIMOO MPOMEKYTOUHBIX
Hocutenel nHpopmaruu. Tomonorun cereil: 3Be3nHasi, MIMHHAS, KojblieBas. CeTH 3aKpbITOro
TUIIA: JIOKAJbHbIE U pacHpeleseHHbIE CETH, KOpHnopaThBHbIE ceTu. [IporpamMMHO-TEXHHUECKOE
oOecrieyeHue: ajanTep, KOTOPBIM YOpaBiseTcs CHElUaJbHOW MporpaMMoil  JpaiBepoM;
ONEpAllMOHHAs CHCTEMa, YIPABISIOMIAas KOMIIBIOTEPOM, IIPENOCTABIISIONIUM  PECYPCHI;



MIPOTOKOJIBI - 0COOBIE SI3BIKM, HA KOTOPHIX 0OMEHHMBAIOTCA MH(OpMAIel KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'noGanbubie cetn pazmuuHoro macmraba (WAN —Wide Area Net, MS
Network u Internet). Bo3moxnoct ceru MWHtepHer. OnexkTponHas mnouta. Jloctyn K
uHpopManMOHHBIM pecypcaMm. Cucrema TtenekoHpepeHUui. Anpecanysi W TNPOTOKOJBI B
WNHurepHer;

® MyJIbTUME/MA — JIMAJIOroBasi KOMIIbIOTEpHAs CHCTEMa, 0OECIIeunBarolas CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BHIEO. YCTPOWCTBAa MyJlbTHMeaua. TpeOoBaHUS K MYyIbTUMEIUWHBIM
CpeAcTBaM KOMMBIOTEPOB. PacmmpenHbie BO3MOKHOCTH 00pabOTKH, peoOpa3oBaHus, CHHTE3a
nHbopManuy (KOMIBIOTEpHAs: aHUMAaIHs, MOJU(UKaIns N300paKeHHIA, TpexMepHas rpaduka).
MynbsTUMeauiinbpie nporpammsl. I[Iporpammel penakTupoBaHusi, MOHTa)Ka 3ByKa U Buaeo. Buzeo-
pPENaKTOpbl, MOIYIH CHEIPPPEKTOB, MOHTAXKHBIE CTYOUH. OJEKTPOHHBIE NPE3EHTALUU
(ocHoBHBIE BO3MOkHOCTM MS PowerPoint), stanbel co3gaHus mpe3eHTalUl, CTPYKTypa
MPE3EHTAINI 1 0COOCHHOCTH PAOO0THI C PETAKTOPOM.

4.2. IlporpammHOe obecrieueHue:

® CTPYKTypa ONEpalMOHHBIX CHCTEM, IAKeThl MPHUKIAIHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpecTB. CHCTEMHOE U IPUKIIAJHOE TPOrpaMMHOE 0OecTieyeHe
ITK. O630p onepaunonusix cuctem (OC). IIpunuunst coznanus u cocrtaB OC: snpo, uaTepdeiic,
npaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, monyneHbe npuHiun noctpoenus. Cpena
WINDOWS: oxHa, ux smeMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekTamu
WINDOWS. Spnbiku u pabota ¢ Humu. [lanku: co3manue, nepeMMeHOBaHKE; KOMMUPOBaHUE U
nepemMenieHne o0beKTOB (MaoK U SPJbIKOB), yaajdeHue o0bekToB. Kop3uHa u ee HazHaueHUE.
Hactpoitku WINDOWS: nara m Bpems, HAaCTpOWKa MBIIIN, dKpaHa. DJIEMEHTBl TEXHUYECKOIO
cepuca [IK: ycTaHOBKa ONepallMOHHOW CHCTEMBI, CO3IAHUE UHIAWBUIYATbHOW ONEpPALMOHHOMN
Cpenbl TMOJb30BaTeNs, MOAAEP)KKA LETOCTHOCTH HH(OpMAlMM, paclIupeHHe W MOJCPHU3ALUS
KOH(UTypaluu anmapaTHbIX U IPOTPaMMHBIX CPEICTB

e TekctoBelii pemakrop WORD, pemakTopbl MaTeMaTHYECKUX W XHUMHUYECKUX (HOPMYIL.
OCHOBBI HCIOJIB30BaHUsI TporpaMM oOIIero Ha3HadeHUs (KpaTkuii 0030p) Ha mpUMepax
TekcToBoro pemakropa WORD, pemakTopoB MaTeMaTHYeCKUX M XUMHUYECKUX (POpMYIIL.
Ocob6ennoctu TexkctoBoro peaakropa WORD. Broa u penaktupoBanue tekcra. Konupoanue u
nepemenieHne o0OBeKTOB, pabora ¢ Tabnunamu. BeiGbop Buma, pasmepa mpudra,
dbopmarupoBanue cuMBOJIOB U ab3ameB. Komwuposanue ¢opmara. OCoOOEHHOCTH CO3TaHUS
CChUIOK, ornaBineHud. Co3gaHue JOKYMEHTOB  pPa3iUyHBIX GopM  (CTaHAAPTHBIX H
HeCTaHAapTHHIX). Mcmonb3oBaHWe pegakTopa MaTeMaTudeckuXx (opMyl B TEKCTOBBIX
nokymeHTtax. Pemakrop xumuueckux (GopMmys, Ha3HayeHHE U OCOOEHHOCTH pabOThI.
KomnupoBanue xumuueckux popmyn B TEKCTOBBIE IOKYMEHTHI.

e Cucrema ympasienust 6azamu aanHbix ACCESS: coznmanme nonb3oBarensckux CYB/I,
dbopmupoBanue 3ampocoB, oTueToB u (popm. HMuHopmanmonHsie cuctembl. CHCTEMBI
ynpaBjeHus OaHkamMu U 0a3zamMu JaHHBIX. PersionHass monenb naHHBIX. CTpyKTypa 3aIucw,
MeTo/bl JocTyna K uHpopManuu. OOMEeH AaHHBIMH ¢ OpyruMu npuinoxkeHusmMu WINDOWS:
TEKCTOBBIMH PEIaKTOPaMH U AIIEKTPOHHBIMU Tabnunamu. Pensimonnas 6aza nanueix ACCESS.
I'maBHOE OKHO, MEHIO KOMaH], MaHedb MHCTpyMeHTOB. Co3JlaHMe M OTKPHITHE 0a3bl JaHHBIX.
BBon 1 pepakTupoBaHUe JaHHBIX B peXUME TaOIHIIBI U PeKUME KOHCTpYKTopa. DopMupoBaHue
3arpocoB. 3ampochl MPOCTbIe U MHOTOTAOIMYHBIE, 3aIIPOCHI C yCIoBUAMHU. CO3/jaHHE OTYETOB U
¢dopm. Texnonorus peanuzanuu npocteimmx 3aaad cpeacrtsamu CYBJ] ACCESS.

e Pemenne BRIUMCIUTENBHBIX 3a1ad c wucnoibzoBanueM EXCEL: oGpabGoTka Tabmuil,
MocTpoeHue TpaduKoOB M AMArpaMM, BBIYUCIEHHWE MATPUYHBIX BbIpakeHWd. HazHaueHue
anektpoHHbIx Tabmun (MS EXCEL). OcoGennoctu Ttabmuunoro mporeccopa EXCEL nu
WCIOJIb30BaHUE €T0 Ui pelleHus] HHPOPMAIMOHHBIX U WHXEHEPHBIX 3a/a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGconmtoTHas ¥ OTHOCHTENbHas ajapecanus. BviaeneHue sueexk,
nepemeleHue no padoyemy siucty. Pacuer no popmynam. Konuposanue dopmyi. IToctpoenue
rpa¢ukoB. PacueT QyHKIIMOHAIBHBIX 3aBUCUMOCTEN U MOCTPOEHUE IpaUuecKux N300pakeHUH



¢ wucnonb3oBanueM crannaptHeix ¢ynkuuid EXCEL wu wmacrepa ¢ynknuii. Iloctpoenue
IIOBEPXHOCTEN C UCMOJIb30BAaHUEM MacTepa aquarpamMm. Padora ¢ Tabaunamu. dopmarupoBaHue,
opopmuenne Tabmum. YwuciaoBble U TMOJIb30BaTeNbckUEe Qopmarbl. CBOIHBIE TaOIHIIBL
[TocTpoenue nuarpamm. PazpaboTka u peanusaiys NpoCTEHIINX aITOPUTMOB C UCII0JIB30BAHUEM
Bo3mokHocTeit EXCEL (HaxoxkaeHHe MakCUMaJbHOTO (MUHMMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpUllbl, HAXOXKJEHHE CYMMbl JJIEMEHTOB BEKTOpa M MaTpHIlbl, BBIUMCICHHE MaTPUYHBIX
BBIPAYKEHUIN).

4.3. AnropuT™Mbl ¥ OCHOBBI TPOIPaMMUPOBAHUS:

e AlropuT™bl, TUIIBI aropuTMoB. [lonstue anroputma u ero coiictBa. CriocoObl 3anucu
aIropuTMOB. MOAYJIBHBIN NPUHIUI IOCTPOEHUS aITOPUTMOB U IIPOTPamMM.

® XapaKTEepUCTUKU SI3bIKOB IporpaMMupoBaHusi. OCHOBHbBIE CTPYKTYpbl M IPHUHLIHMIIBI
CTPYKTYpHOTO THporpammupoBaHusi wumocTpauusa. CTpyKTypHOE NpOrpaMMHUpPOBaHUE, €ro
ocobeHHOCTH. TexHoyorus OOBEKTHO-OPUEHTUPOBAHHOTO IPOTPaMMHUPOBAHUS; CBONCTBA
SI3BIKOB: HACJIEJJOBAHHUE, WHKANCYIALUA, MOIUMOPpPU3M. [IoHATHS S3BIKOB: KJIACChl U OOBEKTHI.
DBoJIOLMS U KiIaccu(PUKaIUs sI3bIKOB IporpaMMupoBanus. [IoHSATHS TpaHCIALNUN, KOMIWIALNY,
UHTEpIpeTalui, WX pa3auuus. ba3zoBele anropuTMHyecKue KOHCTPYKIMHM (CIeI0BaHUE,
BETBJIEHUE, [IOBTOpPEHHUE), MNpuUMephl ux peanu3anuy. OCHOBHbIE KOHCTPYKLHUHU SI3BbIKOB
MPOrpaMMHUPOBaHMUSL. SI3bIKH MPOrpaMMHUPOBaHNUS BBICOKOTO YPOBHSI.

e BoruncnuTenbHbIEe alrOPUTMBI U MPOrpaMMHbIE peanu3anuud Ha VBA s oOpaboTku
unpopmanuu Ilponecc pemenus 3agau Ha kKoMmmnblotepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE OINIEPATOPHI SI3bIKa, Mpolenypsl U GyHKUMU. PazpaboTka u peanuzanus IpoCcTEUIINX
aIropuTMOB 00paboTkKH HHGOpManuu (pelieHue 3anad ¢ OJHOMEPHBIM U MHOTOMEpPHBIM
o0beMoM uHpopMmaiuu). UncieHHble METObl aHATH3a OJHOTO HETMHEHMHOTO YpaBHEHHUS: TIOUCK
KOpHEH, pelleHHe 3aJauyd OJHOMEpPHON ONTHUMM3alMK (HaXOXKICHHWE TOYEK MakCcumMyma Hu
MHUHHUMYMa (QyHKIHH). MeToAbl CTaTUCTHYECKON 00pabOTKHM pPe3yabTaTOB W3MEPECHHH OIHOU
BEJIMYUHBI: BBIYUCICHHE TOUCUHBIX (CPEJHET0, JUCIIEPCUH, CTaHAapTa) U HHTEPBAIbHBIX OLICHOK
CIy4alHOU BEJIMYHHBI.

4.4, 3ammuTa UHPOPMAIIHHN:

ANropUTMBI 3alUTHl UHPOPMALIMK: METO/IbI 3aIUThI, KOMIIIOTEPHBIE BUPYCHI 1 O0pbOa ¢
HuMu. [loHarue O0e30MacHOCTH KOMIBIOTEPHON HHQOpPMAIMK: HAAEKHOCTh KOMIIbIOTEpA,
COXPAaHHOCTh [JIaHHBIX, 3alIUTa OT BHECEHUS HW3MEHEHUH HEYNOJHOMOYEHHBIMU JIUIAMHU,
COXpaHEHHWE TaWHbl TMEPEeNnUCKH B DBJIEKTPOHHON ceTH. MeToAbl pealu3aluy  3allUThl
uH(popMallUU: TpOrpaMMHbIE, alapaTHble, OpraHU3alUoOHHbIC. VCTOpusS BO3HHKHOBEHUS
BUPYCOB U aHTUBUPYCOB. CriocoObl 3apa)keHus, 3aluThl U O00prObI ¢ Bupycamu. OCOOEHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UJIECHTHOCTh, NOTUMOP(UYHOCT, U camMoIu(pOBaHHUE.
Kowmmbrotepubie Bupychl, ux crneuuduka u antuBupycusie nporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mudpoBanuss U mnepeayd HHGOpPMALMKU HA AATbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpHITHIN KiTt0uM mudpoBanud. Jledparmenranus aucka.

4. O0beM y4yeOHOM TUCHMILINHBI

Butsl yueGHOR paGoTE! B 3auetnbIX | B akanmem.
€/IMH. qacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 3 108
AyIMTOPHBIC 3AHATHS: 1,33 48
Jlexuu - -
[IpakTryeckue 3aHATHS - -
JIaGopatopHble pabOThI 1,33 48
CamocrositesibHast padora 1,67 60
PacuerHo-rpaduueckue paboThI - -




Jpyrue BUpl CaMOCTOSITENIBHON paOOThI 1,67 60
Buja nTOoroBoro KOHTpoOJIsI: 3a4eT - -

B

. B 3auernbIX
Bunpl yaeOHOI paboThI aCTPOHOM.
€/IMH.
qacax

O01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 3 81
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexknmuu - -
[IpakTrnueckue 3aHATHS - -
JlabopaTopHbie pabOTHI 1,33 36
CamocrosiTesibHast pabora 1,67 45
Pacuerno-rpaduueckue paboTs - -
Jpyrue BUbpl CaMOCTOSITENIbHON paObOThI 1,67 45
Buja uTOroBoro KOHTpOJIfA: 3a4eT - -

AHHOTAIUA Y4eOHOH MPOrpaMMbl M CHUIIMHbI

«BoruncianrenbHbie MeToabl B xumun» (b1.5.10)
1. eanb AucCUMNJINHBI
- 03HAKOMJICHHE C OCHOBHBIMU MOHSATUSMU COBPEMEHHON BBIUUCIUTENFHON XUMUM;
- U3Y4YE€HHE OCHOBHBIX Pa3/Ie]IOB BBHIYMCIUTENbHOM XMMHHM W MX MPUMEHEHHS ISl TIOHUMaHUS
MIPUPO/IbI CBOMCTB XMMHUECKUX CUCTEM;
- O3HAKOMJIEHHWE C HOBBIMU pa3fiellaMd TEOPUU XMMHUYECKON CBSA3HM, BOSHUKIIMMH Ha OCHOBE
Pa3BUTHSI BBIYUCIUTENBHBIX METOJIOB B XUMUH.
- O3HAKOMJIEHHE C OCHOBHBIMHU METOJIaMHU BBIUHUCIUTEIHHOW CTPYKTYPHOW XHMHU MOJIEKYT U
OOJIBIINX XUMUYECKUX U OMOJIOTMUYECKUX CHCTEM.
- mpuoOpeTeHHe HaBBIKOB pPa0OTbI C OCHOBHBIMH KOMIBIOTEPHBIMU IPOrpaMMaMu,
UCIOJIb3YeMBbIMU B TMPaKTUKEe HHQPPaKpacHON KoIeOaTeIbHOM CIEKTPOCKOMUU OPraHMYeCKUX
COEIUHEHU.
2. B pe3yabrare M3y4eHHsi TUCUHUILIMHBI O0OYYAIOIIMICA MO NMporpaMMme cCrenuaaIuTeTa
HOJIKEH:
Obnaoams cnepyrommumu  obmmenpodeccuonanbubiMu (OIIK) u npodeccuonansubiMu  (I11K)
KOMITETEHIIUSIMHU:

— CIIOCOOHOCTh ~ HCIIOJIb30BaTh TEOPETUYECKUE OCHOBBI  (DYHIAMEHTAIBHBIX  Pa3lelioB
MaTeMaTHKu U ¢u3uku B npodeccuonanshoit nesrenpHoct (OITK-3);

— BJIQJICHUE COBPEMEHHBIMH KOMIIBIOTEPHBIMU  TEXHOJOTMSIMM IpPU  IUIAHUPOBAHUU
UCCIIeIOBaHUH, MOJYy4eHUH U 00paboTKe pPe3y/lbTaTOB HAay4yHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEeHHUH, IPEACTABICHNH U Nepefaud HayuyHoi uHpopmanuu (I1K-6).

3namo:

- OCHOBHbIE TIOHATHSI COBPEMEHHOM BBIYHCIUTENIBHON XUMUH;

- NPUHLUIBI U TPUMEPhl IPUMEHEHUSI COBPEMEHHOMN BBIUMCIUTENBHOW XUMHUHU K KOHKPETHBIM

XUMUYECKUM CHUCTEMaM;

- OCHOBHBIE B3aMMOCBSI3M MEX/JYy COBPEMEHHON BBIYMCIUTENBHOW XUMHUEH M 3JIEKTPOHHOU

CTPYKTYpOil M (PU3MKO-XMMHUYECKHUMHU CBOMCTBAMHU BEIIECTB, MPUMEHSEMbIe IS YIpaBJICHUS

CBOMCTBAaMH MaTepUAJIOB,;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METO/IOB BEIUUCIUTEILHON XUMHUH. Y METh!

Ymemp:



[IpuMeHATh METOIbl BBIYMCIUTENBHON XMMUHU Ul pacdera, MHTEpIpEeTalud U NpeicKa3aHus
CTPOEHUS U CBOMCTB XUMUYECKUX CUCTEM.
Bnagers:
DneMEHTapHbIMU HaBbIKAaMHM IPUMEHEHHUS IOJXOJ0B U METOJIOB BBIYMCIUTEIBHON XUMHUH IPU
pELIEHUH NPAKTUYECKUX TEXHOJOTMYECKUX 33/ay C IOMOILIBIO CTAHJAPTHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.
3. Coaep:xkanme IUCHUNIHHBI:
Bgenenue. Posib 1 MECTO BBIUMCIUTEIBHBIX METOJ0B B MEUIIMHCKOM XUMUH.

Moayas 1. OcHOBHBIE IPeACTABICHUSA
1.1.  MaremaTuueckue MOJEIU B XUMHUU.
BoruncnuTenbHble METO/BI B XUMUU. MaTreMaTH4ecKre MOJIENIN U UX NpUOIMKEHHBIN XapakTep.
Ponpe Mozaenu B HaydHOM HccneaoBaHuU. MoJIenu, anropuTMbl U IPOTpaMMBbl. YHCIeHHBIN
AKCHEPUMEHT Ul MaTepHaIOB MEIUIIMHCKOTO Ha3HAUEHUSI.
1.2.  DieMeHThl TEeOpUHU NOTPEIIHOCTEN.
[Tpubmmxennsle yncna u pyHkuuu. [IpaBuia 3anucu U OKpyriaeHus MPUOINKEHHBIX YUCEN U
nercTBUM HaJl HUMH. AOGCOJIIOTHAS M OTHOCUTEbHAS MOTPEIIHOCTD BBIYUCIIEHUS CYMMBI U
Pa3HOCTH, TPOU3BEIEHUS U YACTHOTO NMPUOIMKEHHBIX yrcesl. AOCOJIIOTHAs U OTHOCUTENbHAs
MOTPEIIHOCTh BHIYMCIIEHUS GYHKIIMH OJHON U HECKOJIBKUX ITEPEMEHHBIX.
1.3.  Cucmemul Koopounam.

Jlexapmoea, nonapuasa, yununopuueckana u cgepuueckana cucmemuvl Koopounam. Cea3wb
Medxncoy numu. Onucanue 6000p000ONOOOOHBIX AMOMOB 8 ChepuuecKoll cucmeme KOOPOUHam.

MoayJs 2. CkajnsipHble 1 BEeKTOPHbIe BeJIHYUHBI. MaTpHubI M 0nepaTropbl

2.1.  DnemMeHTbl BEKTOPHOTO aHAJIK3a.
CkansipHbI€ U BEKTOpHBIE BEIMYHMHBL. CII0’KEHHE U BhIUNTaHUE BEKTOPOB. CKAIpHOE U
BEKTOpPHOE Ipou3Be/ieHue BeKTopoB. [IpousBenenus Tpex BekTopoB. Auddepenupopanme
BEKTOPA M0 CKATSIPHOMY aprymeHTy. [IpuMeHeHne BEKTOpOB AJIsl OUCAHUS CTPYKTYpPbI
KPHUCTAJLJIOB.
2.2.  CkangpHble U BEKTOPHBIEC MOJIS.
Ckamsipaoe niosie. ['panguenT ckansipHolt ¢hyHKIMU. BekTopHoe noste. JIuBepreHuus u poTop
BekTopa. [lorennmansHoe nosie. Teopema Octporpaackoro-I'aycca. Teopema Crokca.
2.3.  IlpakTnueckue NpUIOKEHUs CKAISIPHOIO U BEKTOPHOI'O aHAjIu3a B XUMUU.
ATOMBI B MOJIEKYJIaX U B3aUMOJICHCTBUS MEXK]ly HUMU. BHYTpUMOJIEKYIIPHOE 3JIEKTPUUYECKOE
I10JI€ U 3JIEKTPOCTATUYECKUE B3aUMOICHCTBUS B MOJIEKYJISIPHBIX CUCTEMAX M KPUCTAILIAX.
2.4. Marpuiibl ¥ ONIepaToOpPHI.
Martpuiibl u oniepanuu HaJl HUMH. TpaHCTIOHMPOBaHHAs, JPMUTOBA U 0OpaTHASI MATPHIIBI.
Omneparopsl B xumuu. OnepaTopbl OCHOBHBIX (PM3UKO-XUMUYECKHX BenrurnH. KommyTarus
oneparopsl. Onepatop ['aMunbTOHA U €ro KOMIIOHEHTHI. JIMHEMHBIN BapUallMOHHBIN METOT
Purua. [Ipumenenus onepaTopoB U MaTpul] B XUMHUH: BapUALIMOHHBIA METOJ PELICHUS
ypaBHeHus Llpeaunrepa.

MoayJsb 3. BerunciaurejJbHble METOAbI B XMMHUYECKHX 3a4a4aX
3.1. MaremaTnueckne METOAbI KIIACCHYECKOTO OMUCAHMSI CTPYKTYPbI M INHAMUKHA MOJIEKYIL.
JIBI>KEHUE MOJIEKYJIbI B JIaOOPaTOPHOM cUcTeMe OTcUeTa U B cucTeMe LieHTpa Macc. Onucanue
BpAIaTEIbHOTO JBIKEHMS MOJIEKYIbl. MaTpuiia TeH30pa MOMEHTa MHEPLIUU MOJIEKYJIBI.
I'maBHBIE MOMEHTBI HHEPLIUK MOJIEKYJIBI. MOMEHTBI MHEPLIUU MOJIEKYJI PA3JIMYHOTO CTPOCHUS.
3.2. VYpaBHEHMs MEXaHUKHU B 000OIIEHHBIX KOOPIMHATAX.
[TonsiTue 06001eHHBIX KOOpAUHAT. YpaBHeHus Jlarpanxka. YpaBHeHus I'amunbrona. @ yHKIHS
I'amunipTOHA Kak MOJIHAs! SHEPTUSI KOHCEPBATUBHON U30JIMPOBAHHON CHUCTEMBI.
3.3. Konebanust aTOMOB B MOJIEKYJle B 000OIIEHHBIX KOOpMHATAX.
I"apmonunueckuit noteHuuan. I'apmoHnyeckre Koiebanus aToMoB B MoJieKyse. HopmanbHbie
BaJICHTHBIE KOJICOAHUS aTOMOB B MOJIEKYJIE: CHMMETPUYHbIE, aHTUCUMMETPUYHBIE,
nepopMaImoHHEIE.



3.4. UndpakpacHas kosedareapbHas CIIEKTPOCKOTIHSL.

Maremarnueckue monenu MK-cnexkrpockonuu. MK-cieKTpsl MOIIONIEHUs OpraHu4eCKux
COCIMHECHU.

3.5. Mexanuueckasi MOAEIb MOJIEKYJIBL.

[Tpubnmxenus, exaiye B OCHOBE MEXaHUUYECKOH MO1eH MoJieKyJIbl. [loBepxHOCTh
MTOTEHIMAJILHONW SHEPTUM MOJIEKYJIbl U €€ XapaKTepUCTUKU. SIiepHas KOH(UTYpaLys MOJIEKYIbI
Y MOJICKYJISIpHAsi CTPYKTypa. DHepreTudeckue Oapbepsl Ha 1119, BaientHbie nuzomeps! u
KOH(pOPMEPBHIL.

3.6. KordopmanmoHHslii aHam3.

BuyTpeHnHue koopauHaThl MOJIEKyIbl. [loTeHIManbHas S3HEPI sl MOJIEKYJIbI B paMKax
MEXaHUYECKOH MoJiesid MoJIeKyIbl. [Ipubnnxenne ajiuTHBHOCTH MMAPHBIX aTOMHBIX
B3auMo/ieiicTBUil. CHIIOBBIE TOCTOSIHHBIE MOJIEKYJIBI M UX pacdeT. AHTapMOHHU3M aTOMHBIX
kosebanuit. [lorennman Mopca. BpamarensHsie 6apbepbl MOJIEKYI.

3.7. lloTeHIMaNbHAS YHEPTUS MOJICKYJIBI.

[ToTeHnmanpHas Y3HEPIUsl MOJIEKYIIbI KaK IapameTpudeckast GyHKIMS BHYTPEHHUX KOOPAUHAT
aTOMOB. OJIEKTPOCTATUYECKOE B3aUMO/ICHICTBUE aTOMOB U MOJIEKY)l. MyJIbTHUIIOIbHAS MOJIENb.
Atom-aromHoe npubmmkenue Kuraiiropoackoro. Dueprust Ban-nep-Baanbca. [loteHnuanst
Jlennapna-/Ixonca u bakunrema-Xwiia. Bomgopoanas cBs3b. Hegoctatkn MexaHM4eCKOM
MOJENU MOJIEKYJIBI.

3.8. BriuucnurenbHble METOBI AJ1s1 OOJIBIIMX MOJEKYISPHBIX cucTeM. I.

MounekynsapHslif ancam6iib. @yHKINU pacnipenenenus. MeTo MONIeKyIsIpHON JUHAMUKH.
Merton Monre-Kapio.

3.9. BeluncnurenbHble METOBI AJIs1 OOIBIINX MOJEKYISPHBIX cucteM. II.

BrruncnuTenbHbIN actiekT Teopun GyHKIMoHana mwotHocTH. Meron Kona-Illsma.
HeopOurtanbhplii moaxo.

3.10. BerancnureabHbIe METOIBI 7151 OOJBITNX MOJEKYISIpHBIX cucTeMm. I11.

Merton Kapa-Ilappunemno. [ mGpuaabie METObI «KKBAHTOBAsI MEXaHUKA-MOJICKYJISIpHAs
MEXaHUKa.

3akaroueHue. BeruncnuTenbHbIe METOABI - COBPEMEHHBI MHCTPYMEHT IPOTHO3a B XUMHH.

4. O0beM yu4eOHOM JUCHMILINHBI

Bubr yue6HOM paboThI B 3aueTHBIX B akanem.
AMHULAX yacax

O01masi Tpy10eMKOCTb JUCHHUILIMHBI 10 Y4eOHOMY 2 72

IVIAHY

AyJIUTOpPHBbIE 3aAHATHS: 0,89 32

Jlexuunu (Jlek) 0,445 16

[Tpaktnueckue 3anstus (113) 0,445 16

CamocrositesbHas padora (CP): 1,11 40

Buja KoHTpoOJIsA: 3a4eT / IK3aMeH 3a0

Buner yue6HOIM paboTh B 3aueTHbBIX B actp. vacax
eAMHUIAX

OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY 2 54

IUIAHY

AyIUTOpHBbIE 3aHATHS: 0,89 24

Jlexiuu (JIek) 0,45 12

[Tpaktueckue 3anstus (I13) 0,44 12

CamocrositesbHas padora (CP): 1,11 30

Buja koHTpOJIA: 3a4eT / IK3aMeH 3a0




AHHOTanus padoyei NPorpaMMsl AN CUMILIMHBI «BH0OJIOTHA ¢ 0CHOBaAMH 3KOJI0THI»
(b1.b.11)

1. Ieap JUCHMIUVIMHBI: HAYYUTh CTYAEHTOB pa3dupartbcsi B 3aKOHOMEPHOCTSX
CYIIECTBOBAHMS JKMBOTO HA PA3HBIX YPOBHSX OpPTraHU3AlMM: OT KJIETKH OO OHOreoleHo3a,
MOHMMAaTh MEXaHM3MBbl MOJYYCHHS M TNPeoOpa3OBaHUS >KMBBIMH CHCTEMaMH BEIIECTBA H
SHEPTHHU, CIOCOOBI Mepeqadyd TeHETUYEeCKOH WHGOpMAIMd M OIEHKH HPUCHIOCOOICHHOCTH
YKUBBIX OPraHU3MOB B 3KOJIOIMYECKUX B3aUMOIECUCTBUSX.

2. B pe3yabTare n3y4eHus AUCUMILJIMHBI CHIEHAIHUCT /I0JI7KEH::
Obaadams CIETYIOIAMA KOMITCTESHITUSIMHU:
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuaTe3y (OK-1);
- CIOCOOHOCTBIO K MOMCKY, 00paboTKe, aHaIu3y HaydHOH MHPOopMau U GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeaiokenuit (OIIK-5);
- BJIaJIeHueM 0a30BbIMH MOHATUSAMH IKOJOTUYECKONH XUMHUH, METOJIJaMU 0€30T1acCHOTO oOpalleHus
C XMMHMYECKMMH MaTepuajsaMM C Y4€TOoM HUX (U3HUECKUX U XHUMHUYECKUX CBOMCTB,
CIOCOOHOCTBIO ITPOBOAUTD OLIEHKY BO3MOXKHBIX pUcKoB (ITK-9);
B pe3ynbraTe 0cBOEHUS AUCHUHUILIMHBI CTYAECHT JOJKEH:
3namo :
-yIbTPACTPYKTYPY U (PU3HOJIOTHIO MPO- U DYKAPHUOTUYECKUX KIIETOK;
- CTIOCOOBI MOJTyYEHUs AKUBBIMH OpraHU3MaMu 3Hepruu u e€ Tpancpopmaniu B ATD;
- ocHOBHbIe mpuHIMNGI nepenaun uHopmanuu ot JHK uepe3 nPHK x Genky; nepenaun
FeHEeTUYECKOTO MaTepuana;
- (hbakTophl, CIOCOOHBIE M3MEHUTHh TE€HO(GOH] TMOMYISINHN, €CTECTBEHHbI OTOOp, MPOLECCHI
BHI000pa30BaHUS;
- NoHATHE (PyHIAMEHTAIbHON SKOJIOTMYECKON HUIIM, CTATUCTUYECKUE W JUHAMHYECKHUE
XapaKTEePUCTUKHU TOMYJSLHUHM, OUOreoleHO03, MOTOKHM BEIECTBA M HSHEPTUU B HKOCUCTEME,
rJ100aJIbHbIE HUKIIBI OMOTEHHBIX JIEMEHTOB.
Ymemu:
- TOJb30BAaTbCA COBPEMEHHBIMH MPEICTABICHUSAMHU O 3aKOHOMEPHOCTSX IPOLECCOB,
IIPOUCXOJIAIIMNX HA Pa3HBIX YPOBHAX OPraHU3aLUH )KUBOTO — OT KJIETKHU J0 SKOCUCTEMBI;
- OLICHMBATh IOCJIEACTBUSA BO3/AEHCTBHMS Ha IEHETUYECKMH MaTepHuall JKUBBIX CYILECTB U Ha
IIPUPOIHBIE SKOCUCTEMBI ONACHBIX, BPEIHBIX U MOPaXaroIUX (PaKTOPOB.
Braoemnw:
- COBPEMEHHBIMHU IIPEJICTABICHUSIMU O CTAHOBJIEHUH OMOC(Ephl, 0 MECTE YesIOBEeKa B HEll.
- 3HaHUSIMHM O BO3MOXKHOCTH BO3/IEHCTBHS Ha T€HETMUECKUI MaTepuall KJIETOK IIPO- U 3yKapuoT
BHYTPEHHEH M BHEUIHEW cpesibl U O BEPOSTHOCTHBIX MOCIEACTBUSAX 3THX BO3JEHCTBHHA Kak Ha
KJIETOYHOM, TaK{ Ha OPraHU3MEHHOM YPOBHE.

3. Kpartkoe cogep:xaHue QU CIHILIAHBI
Benenne
[Ipenmet uzyuenus 6uonoruu. OCHOBHBIE KPUTEPUU OTIUYUS dKUBOTO OT HEXKHUBOTO. Y POBHU
OpraHu3aluy )XKUBOM MaTepun. PeTyKIIMOHUCTCKUIA U CUCTEMHBIN MOAXO0 K U3YUYEHUIO
OMOJIOTHYECKUX 00BEKTOB, MPEUMYIIECTBA U HEAOCTATKH.
Iutonorus
OcHOBHBIE TIOJIO)KEHUS KJIETOUHON Teopuu. MeTo 1l 3yueHus KIeTok. Paznenenue »xuBbIx
OpPraHM3MOB Ha MPO- U 3YKAPHUOT, COBPEMEHHBIE NPEJCTABIEHUS O COCTABIISIIOIIUX UX
CHUCTeMaTU4YeCKuX rpynmnax. OpraHesmisl 9yKapuoTHUECKUX KIeToK. CrocoObl TIOMydeHus
KUBBIMH opranuzMamu >Heprun. O6pazopanune AT® B xo1e cydcTpaTHOTO UM MEMOPAHHOTO
¢bochopumipoBanus. [lpixanue u GoTocuHTes.
['eneTnueckuii MaTepuan KIETKH.
[Tonsitre kierounoro nukna. Matepdasnoe sapo. Perukarus, TpaHCKPUIIIHS U pernapanus
JTHK sykapuot. Cunres 6enka. Muto3. CoObITHS, MPOUCXOAAIINE B pa3HbIe (a3bl MUTO3A.



Meiio3. MecTo B ’KU3HEHHOM LIUKJI€ OpTraHu3MOB. OTINYUS OT MUTOTUYECKOTO JICTICHUSI.
CoOpbITHs, mpoucxoadIIe B pasHbie (Ga3sl Meiio3a. VTor u 3HaueHne menosa.

T'eneruka.

Metopl reHeTuKH. 3akoHbl MeHpens, ycinoBus UX BbinosiHeHUs. CLEIIEHHOE HAcel0BaHuUE,
reHetuka mnosa. PopmupoBaHue (HEHOTUIHUECKUX MpHu3HaKoB. Tumel myranuid. ['eHermka
MOTMYJISIUI. DIIeMEHTapHBIEC YBOJIOIMOHHBIE TIPOLIECCHI, (PAKTOPBI, X BHI3BIBAOIIHE.

OKoorusg

CraTucTuueckve U JAMHAMUYECKUE XapaKTEPUCTUKHU MOMYyJIslud. DKCIIOHEHIHMAIbHAs U
joructudeckast moaenu pocta. K-crparerus u r-ctparerus, K-ot6op u r-otéop. Aduotuueckue

u Oumornyeckne (HaKTOPHI,

(dyHoamMeHTalnbHas W pealu30BaHHAs dSKOJOTMYecKas HHUIIA.

Tpoduueckue cBs3u B coobmectBe. [lacTOUnIHAas M OeTpUTHAs NHIIEBas LEMb. bUoreoneHos.

Cyxueccus. LIuKTbl OMOTEHHBIX JIEMEHTOB.
4. O0beM yueOHOM THCHMIINHBI

B 3auetHbix | B akagem.
Bunpr yuebHOM paboTh eIUHAIIAX gacax
OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuu (JIek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16
JlaGoparopus - -
CamocrostensHas pabora (CP): 1,67 60
Byt UTOrOBOTO KOHTPOJIS: 3a4€T C OIEHKOM

B 3auetnbix | B acTpon.
Bunpr yue6HOM paboThI eIMHUIIAX yacax
OO0u1asi TPy10€eMKOCTb TMCHUTIIIMHBI N0 Y4eOHOMY MJIAHY 3 81
AyIUTOpPHBbIE 3AHATHS: 1,33 36
Jlexuunu (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (113) 0,44 12
JlaGopaTopust - -
CamocrosarenbHas pabora (CP): 1,67 45

BI/II[ HUTOTIOBOI'0O KOHTPOJIA: 3a4YCT C OHCHKOﬁ

AHHOTANUA padoyei mporpaMmmbl AUcUUIIMHBI « Heopranuyeckast Xumusi»

(B1.B.12)

1. I_le.nb AUCHMUIIIMHBI: Q)OpMHpOBaHI/Ie Yy CTYACHTOB LEJIOCTHOI'O €CTECCTBCHHOHAYYHOT'O
MHUPOBO33PCHUA. OHI/IpaHCB Ha TIOJIYYCHHBIC B cpez[Heﬁ IIKOJIC XUMHUYCCKUEC 3HAHUS, ITpOIrpaMmMa
npeaycmarpuBacT I[aaneﬁmee yrny6neHHe COBPCMCHHBIX HpCI[CTaBJ'IeHI/Iﬁ B 00JIaCTU XUMMHU.

2.B pe3yiabTaTre H3yIYCHU A TUCHUIIIMHBI CIICIMHAJIUCT T0JI7KEH:

Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:

— CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILIUIEHHIO, aHanu3y, cuHTedy (OK-1);

- CIIOCOOHOCTBIO BOCHIPpUHUMATD,

pa3BuUBAaTb W HUCHOJB30BATH TCOPCTUUCCKUC OCHOBBI

TPaJULIMOHHBIX U HOBBIX pa3/JesIoOB XMMHHU NP pelieHuH npodeccuoHanbhbix 3a1ad (OITK-1);
— BJIQJICHUEM HaBbIKAMHM XMMMYECKOTO 3KCIIEPUMEHTAa, CUHTETUYECKUMHU M aHATUTHUYECKUMHU
METOJaMH MOJTyYE€HUS M UCCIIEOBAHUS XUMUUECKUX BemecTB U peakuuii (OIIK-2).

B PE3YyIbTATC U3YUCHUA JUCHUIINIMHBI CTYACHT HOJIZKCH:

3name:
- DJIEKTPOHHOE CTPOCHHE aTOMOB M MOJICKYT;

- OCHOBBI TCOpHUHN XHMHUYECKOHN CBS3U B COCIUHEHUIX Pa3HBIX THUIIOB, CTPOCHUC BCIICCTBA

B KOHACHCUPOBAHHOM COCTOSIHUU,

- OCHOBHBIC 3dKOHOMCEPHOCTU IMPOTCKAHUA XUMHUYCCKUX IHPOLCCCOB U XAPAKTCPUCTUKU



PaBHOBECHOT'O COCTOSIHUS;

- METO/IbI ONMCAHMS XUMHUUYECKIX PABHOBECHI B paCTBOPAX 3JIEKTPOJIUTOB,

- CTPOEHHUE U CBOMCTBA KOOPAWHALIMOHHBIX COCAUHEHUN;

- XMMHUYECKHE CBOMCTBA 3JIEMEHTOB PA3IUYHBIX TPYII MEPUOJUUYECKON CHUCTEMBI U UX
BaXXHEHUIITNX COCTUHCHUIA;

Ymems:

- BBINOJIHATH OCHOBHBIE XHMHUYECKHE OIEpallud, OMPEIEIsITh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIUi U PaBHOBECHBIC KOHIICHTPAIIUH BEIIIECTB;

- HCIOJBb30BAaTh OCHOBHBIE XMMHUUYECKHE 3aKOHBI, TEPMOJIUHAMUYECKHE CIIPABOYHbBIC
JAHHBIC 7151 PeIIeHHs Mpo(ecCHOHATbHBIX 33/1a4;

- MPOTHO3UPOBATH BIIMSHUC PA3WYHBIX (DAKTOPOB HA pPABHOBECHE B XHMHUYCCKUX
peakumsix;

Braoemw.:

- TEOPETUYECKHMMH METOJAaMH OIHCAHHUS CBOWCTB IMPOCTBIX M CJIOKHBIX BEIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHUS HMX aTOMOB U TIOJIOKEHUS B TIEPHOJUYECKON CHCTEME
XUMHYECKUX DJIEMEHTOB;

- OKCHEPUMEHTAIBHBIMU METOJAMH OIPEACTCHUs HEKOTOPHIX (DUZUKO-XUMHUECKHUX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.

3. Kparkoe cogep:xaHue TUCUMILIIUHbI:

CtpoeHune aTOMOB U MEPUOTUUECKHI 3aKOH.

BonHoBbIE CBOlicTBa MarepuaidbHBIX OOBEKTOB. YpaBHeHHe jae bpoiinsa. CooTHomieHue
Heomnpeaenennoctel I eiizenoepra. [lorsTiue o kBaHTOBOM MexaHuke U ypaBHeHun [lIpenunrepa.

CoBpemenHast GOpMyYIMPOBKA IEPHOTNIECKOTO 3aKoHa. [lepuoandeckas cucteMa u ee CBsI3b
CO CTPOCHHMEM aTOMOB. 3aIlOJIHEHHE IEKTPOHHBIX CIOEB U 000JI0YEK aTOMOB B TIEPHOINIECKON
cucteme sjeMmeHTtoB .M. MenneneeBa. CremnmeHu OKuUCICHHS. BakHeWImme OKHCIUTEIN H
BOCCTAHOBUTENIM.  BakHelmme  cXeMbl  NOpeBpalleHUs]  BEIIECTB B OKHUCIHUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSX.

XUMHUYECKasi CBSI3b U CTPOCHUE MOJIEKYII.

KoBaneHnTHas cBsi3b, OCHOBHBIE MTOJIOKEHUS METO/Ia BAJIEHTHBIX CBsI3ei. PaccMoTpeHue cxem
MEepPEKPhIBAaHUS aTOMHBIX oOpOuTaneld mnpu oOpa3oBaHMHM CBsi3ed B MoJieKynaxX. OCHOBHBIC
MOJIOXKEHHUS MeTo1a MoJIeKy IsIpHBIX opouTaneit (MO JIKAO). O6mue cBeaeHHs] 0 KOMIUIEKCHBIX
COCIMHEHUAX, UX CTpOCHHE. MEXKMOJICKYIIpHas U BHYTPUMOJIEKYJSIpHAs BOJOPOJHAS CBSA3b.
HNoHHas cBs3p Kak NpeneibHBbIN Cioydall KoOBaJeHTHOW cBsi3u. OOIIMe MPeACTaBICHHUS O
MEXMOJICKYJIIPHOM  B3aMMOJICUCTBUU: OPUEHTALIMOHHOE, WHAYKIMOHHOE, JHUCIIEPCUOHHOE
B3aUMOJICHCTBHSL.

DHepreTuka peakiuii U XMMU4eCKOe paBHOBECHE.

[TonsiTHe O XUMHUYECKON TEpPMOAMHAMHKE, TEPMOAMHAMUYECKUE (DYHKIUU COCTOSHHUS
(xapaktepuctuueckre (GYHKIUH). XUMHYECKOe paBHOBecue. VcTMHHOE H  Kaxylieecs
paBHOBecHs. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHA. DJIEKTPOXMMUUYECKUE IMPOLECCHI, MOHITHE
00 3JEKTPOJHBIX MOTEHIMANaX. DIIEKTPOJBIDKYILAsS CHUJIA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii 1 KpUTEPUd CaMOTIPOU3BOJILHOIO MPOTEKAHUS ITPOIIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccsi, COMPOBOXKAAONIME  00pa3oBaHUE  KHJIKMX  HCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJUTOB. ACCOIMMPOBAHHBIE U HEACCOLMHUPOBAHHBIE SIIEKTPOIMUTHI.
Crenenp auccomuanuu. KoHcTanTa auccomuanuii. PaBHOBecHe B CHCTEME, COCTOSIICH U3
HAaCBIIIEHHOTO pacTBOpa MaJIOPAaCTBOPUMOIO 3JIEKTPOJIUTa M €ro KpHucTaioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COeIMHEHHI. PaBHOBecHe AuccolMaliyi BOAbl, HOHHOE MTPOU3BEICHUE
BOJIBI U €r0 3aBUCUMOCTH OT Temnepatypsl. llkana pH. I'napomus conen.

CKopocTh peakuuii U KaTanus.

[lonarue o xumuueckol kuHeTuke. OJHOCTAIUWHBIE M CIOXHBIE pPEAKIUU. 3aKOH
neiictByronux Macc. KoHcranta ckopoctu peakuuu. MoJIEKYISIpHOCTh U TOPSJIOK PEAKIUU.
3aBUCUMOCTh CKOPOCTH PEAKUMU OT TEMIEpaTyphl, SHTANbIUS aKTUBALMHU. ['OMOreHHBIA U



TeTEPOreHHbIN KaTaaus.
XHUMHUSA S- U P- JIEMEHTOB

Bonmopona-nepBelii  3JIEMEHT INEPUOAUYECKOM CUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKECHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauueckoil cUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
ANIEKTPOHHBIX KOHQUIypanuil, BEIMYMH paJUyCOB, 3JIEKTPOOTPULATEIBHOCTH W SHEPIrUU
MOHU3AlMM aTOMOB. THUIIMYHBIE CTENIEHN OKUCIICHHs. XMMHUYECKHE CBOMCTBA IIPOCTHIX BEUIECTB.
3aKOHOMEPHOCTU B CTPOEHMHM M CBOMCTBaX OCHOBHBIX THIIOB coequHeHui. IIpupoaHbie
COCIMHEHMS, TI0JyYEHUE U IPUMEHEHUE.

Xumus d- u f- a3meMenToB

OnemeHTsl 3-12 rpynn MNepuOAMYECKON CUCTEMBbI. 3aKOHOMEPHOCTH B H3MEHEHHUH
AIIEKTPOHHBIX KOH(UTYpAIHiA, BETHYUH PAJANYCOB, SHEPTUU HOHU3AINH, XapAKTEPHBIX CTETICHEH
OKHCIICHHsI, KOOPJWHAIIMOHHBIX YHCENT aToOMOB. [IpHpoIHBIE COEIWHEHHs, TOJIY4YeHHUE W
COTIOCTaBJICHNE (PU3MUECKUX M XUMHUECKHUX CBOMCTB MPOCTHIX BemecTB. CTpoeHne U CBOICTBA
OCHOBHBIX THUIIOB coeauHeHnii. OcobeHHOCTH f- 2J1eMEeHTOB.

4. O0beM yueOHOM THCHHMIIINHBI

Bcero 1 cemectp 2 cemecTp
Byl yue6HOM paboThI Bz3au. | Bakang. | B3au. | Bakan. | B3au. | B akan.
el yacax el. yacax el yacax
Oo6masn TPYAOEMKOCTh
AUCHUIUVIMHBI MO0  y4eOHOMY 16 576 8 288 8 288
IUIAHY
AyIUTOpHBbIE 3aAHATHS: 8 288 4 144 4 144
Jlexiun 3,56 128 1,78 64 1,78 64
[IpakTuueckue 3aHATHS 1,78 64 0,89 32 0,89 32
JlaGopaTopHbie pabOTHI 2,66 96 1,33 48 1,33 48
CamocrosiTesqibHast padoTa 6 216 3 108 3 108
CaMocTosTETPHOE HU3YyYEHHUE 6 216 3 108 3 108
pa3nesioB JUCIUILITUHBI
Bujx KOHTpoOJIsi: IK3aMeHbI 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
B . B B B
ubl yueOHON paboThI B 3au. B 3au. B 3au.
e aCTpOH. e acTpOH. e acTpOH.
yacax qacax gacax
Oo0masn TPYAOEMKOCTh
JAUCUMIVIMHBI MO0  y4eOHOMY 16 432 8 288 8 288
ILUIAHY
AyIMTOPHBIC 3AHATHS: 8 216 4 108 4 108
Jlexnun 3,56 96 1,78 48 1,78 48
IIpakTrueckue 3aHATHS 1,78 48 0,89 24 0,89 24
JIaGopaTopHble pabOThI 2,66 72 1,33 36 1,33 38
CamocrosiTesibHas padoTa 6 162 3 81 3 81
CamocrosiTenbHOE H3yYEHUE
pa3zienoB JUCHUIUIMHBI 6 162 3 81 3 81
Bua KOHTpOJIS: IK3aMEeHBbI 2 54 1 27 1 27




AHHOTaNUA Y4eOHOH MPOrpaMMbl JTUCHHILIMHBI «AHaIuTH4YecKasa xumus» (b1.5.13)

1.lean u 3axa4y JMCHHUIIIMHBI

Lenp AUCHUIIMHBL TpUOOpeTeHHe OO0YYarOIMMUCS 3HaHUH 10 OCHOBHBIM T'pYIIIaM METOJIOB
XMMUYECKOTO aHajin3a, Haubojee IIMPOKO TPUMEHSIEMBIX B  NPOMBIIUICHHOCTH U
HCCIIEI0OBATENILCKOM padoTe, a TakkKe KOMIETCHINH, HEOOXOIMMBIX XUMUKaM-TEXHOJIOTAM BCEX
CIELMAaJIbHOCTEN IS PEIICHNS] KOHKPETHBIX 33]1a4 XUMHUYECKOTO aHAJIN3a.

2. B pe3yabTaTe u3y4eHusi AUCHUILNIMHBI CIIEHHAJINCT JOJIKEH:

Obnadams CIETYIOIAMA KOMIICTCHITHSIMH:

- CHOCOOHOCTBIO BOCHPUHHMATH, pa3BUBaTh M HUCIOJb30BATh TEOPETHYECKHE OCHOBHI
TPaJMLIMOHHBIX U HOBBIX Pa3/ieJOB XMMUHM NpH perieHny npodeccuonanbHbix 3a1au (OIIK-1);

- BJIQJICHUEM HaBbIKAMU XHMHUYECKOTO AKCIEPUMEHTA, CUHTETHMYECKUMHU W aHAIUTUYECKUMU
METO/IaMH MOJTyYeHUs ¥ UCCIIeI0BaHNs XUMHUECKUX BemecTB U peakuuii (OI1K-2);

- CIHOCOOHOCTBIO HCIIOJIB30BATh TEOPETUYECKUE OCHOBBI (DYHIAMEHTAIbHBIX Ppa3JieoB
MaTeMaTHKU U GU3UKH B npodeccuonanbHoil nestenpHoct (OIIK-3);

- CLIOCOOHOCTBIO K MOMCKY, 00paboTKe, aHaIu3y HaydyHOH MHPOpMaIMi U (OPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeaioxkenuit (OI1IK-5);

- BJIaJICHEM HOPMaMU TE€XHUKU O€30MacCHOCTH M YMEHUEM pPeajn30BaTh UX B J1a0OPATOPHBIX U
TexHoyiorudeckux ycinopusx (OIIK-6).

3namo:

- OCHOBHBI€ TIOHSATHS, TEPMUHBI, METOJIbI U TPUEMbI KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XMMHUYECKOTO aHaIN3a, TEOPUI0 XMMHUYECKUX M (PU3UKO-XMMHUYECKUX METOJIOB aHalln3a,
MIPUHIIMIBI pa0OTHl OCHOBHBIX IPUOOPOB B (PU3UKO-XUMUYECKUX METO/IaX;

Ymemy:

- TNPUMEHATh NpUOOPETEHHbIE TNPAKTUYECKUE HABBIKM B  MPO(ECCHOHAIBHON
JESTEIHOCTH Ul PEUICHUs] KOHKPETHBIX 3aJa4; BIAACTh: IOHMMAHUEM IE€JIEd U aJTOPUTMOB
XMMUYECKOT0 aHaln3a, Coco0aMM PElICHMs] aHAINTHYECKUX 3a]ad, OLEHKOH BO3MOXKHOCTEH
KaKJOT0 METOJIa aHAJIN3a, OCHOBAMHU METPOJIOTUYECKON OLEHKH PE3YyJIbTaTOB KOJUYECTBEHHOTO
XMMHYECKOTO aHAJIN3a,

Braoemy:

- NOHUMAaHHUEM IeJel M aIropuTMOB XMMMYECKOIO aHaJIn3a, CIoco0aMM pelieHus
AQHAJINTUYECKUX 3a/la4, OLEHKONW BO3MOXXHOCTEM KaXJIOr0 METOJa aHajlu3a, OCHOBAMH
METPOJIOTHYECKON OLIEHKH PE3yJIbTaTOB KOJINYECTBEHHOTO XUMUYECKOTO aHAJIN3A;

- umembs npeocmaeneHue O €AUHON JIOTMKE XMMHYECKOTO aHajau3a, 0 MHOIrooOpazuu
METOJOB XMMMYECKOTO aHaJIW3a M O KOHTPOJIE KauyecTBa pE3yJbTaTOB KOJUYECTBECHHOIO
XMMHUYECKOTO aHAJIN3a.

Conepxanue pa3esioB JUCUUIIINHBL «AHAIUTHYECKAS XUMHUS»

Moayas 1.

KavecTBeHHbIN aHAIN3

1.1. Ilonstre 00 aHATUTUYECKOW XMMHUU U KAYECTBEHHOM XMMHMUYECKOM aHanuze. OpraHuyeckue
AHAJINTUYECKUE PEareHTHI.

3amaun aHATUTHYECKOW XUMMU. DJIeMEHTHBIH, (a30Bbli, QYHKIMOHANbHBIM aHanu3. [IpuMepsl
onpenenenuil. AHanutndeckuil curan (AC) Kak HOCHUTENb KaueCTBEHHOW M KOJMYECTBEHHOM
uHpopmanuu 00 oObekTe aHanuza. OcHOBHBIE TpeOOBaHHWS, MNpEeNbSABIIEMblE K METOAaM
xuMudeckoro aHanusa. Ilpenen oGHapyxeHus. M30uparenbHOCTh U CIIOCOOBI €€ MOBBILICHHUS.
VYcnoBusl BBINOJHEHUs OIpeesieHnil. XUMHUYeckue peakiuu (TpymnmnoBble, oO0IIue, 4acTHBIE).
Anamutnueckast GopMa, aHaIUTHYECKUE MTPU3HAKH. AHATUTUYECKHE KIacCU(pUKAIIMM KaTHOHOB
U aHMOHOB, OCHOBAHHbIE Ha PEAKUUAX OCAXKJIEHUSA. AHAJIUTUYECKHE TIpYNNbl HOHOB U
nepuoauueckuii 3akoH J[.M. MenneneeBa. CucreMaTH4eCKHii U IpOOHBIA aHATU3 Ha MpUMEpe
cMecHu KaTHOHOB. KauecTBeHHBINH aHalW3 HEM3BECTHOIO BeLIECTBA. XHMMHUYECKHE U (U3UKO-
XUMUYECKHe MeTo/bl aHaiu3a. [loHsATHEe 0 OMOXMMHUYECKHX, OMOJOTHYECKUX U KUHETUYECKUX
METO/Iax aHaJIu3a.



1.2. Oprannueckye aHaIUTUYECKUE PEAreHThI

Oprannueckue ananutuyeckue peareHtel (OAP) B aHanu3e HEOPraHMYECKUX BEILECTB.
Knaccudukanus OAP no tumy peakiuii ¢ HeopraHndeckuMu noHaMu. KoMruiekcooOpasyrorire
OAP u crpoeHHE HX MOJICKYNI: (YHKIIMOHAIBLHO-AaHATUTHYECKAs TPYNIUPOBKA U AHATHTHUKO-
akTuBHas rpynmna. OcoOeHHOCTH U IpeuMylecTBa ucnoib3oBanust OAP, o6iacTu mpuMeHEeHHs.
[Ipupona xumuueckoil cBsi3u B komiuiekcax OAP ¢ MoHaMM METalJIOB U €€ IpPOSBIICHUE B
okpacke komruiekcoB. Peaknuu OAP ¢ xpomodopHbiMu smemeHTamu. OAP — ocamgurenm.
PactBopumocts OAP 1 MX KOMIUIEKCOB C METa/llaMH B BOJIE€ U OPraHUYECKUX PACTBOPUTEIISIX.
[Ipumenenne OAP i aHATUTUYECKOTO KOHIICHTPUPOBAHUSI.

1.3. PaBHOBecHsI B TOMOTE€HHBIX M TETEPOr€HHBIX AHAIMTHYECKUX cucTeMax. KoHCTaHThI
pPaBHOBECHS .

OcHOBHBIE THUIBI peakuuii, npuMmeHsieMblX B AX (KHCIOTHO-OCHOBHBIE, OKHCIUTEIHHO-
BOCCTAHOBJIEHHUs, KOMILUIEKCOOOpa3oBanus, ocaxiaeHus). COCTOSHHE HOHOB B PpacTBOPE.
KoHcTanTel paBHOBecHs: TEPMOJIMHAMUYECKHE, KOHLEHTPALMOHHbIE, YCIOBHbIE. DaKTOpBHI,
BIMSIONIME  HA  XUMHUYECKOE  paBHOBecwe  (KOMIUIEKcooOpazoBaHHMe,  OOpa3oBaHUeE
MajopacTBOPUMOIO COEIWHEHUS, U3MEHEHHE CTENeHM OKHUCIICHMsS, HPUPOJIbI PacTBOPUTEIS,
MOHHOM CHJIBI pacTBOpA, TEMIIEPATYphI, COJIEBOTO COCTaBa pacTBOPA).

PaBHOBecCHs aHAMMTHYECKN BaXKHBIX MTPOTOJIUTHYECKUX CUCTEM. BoaHBIE M HEBOHBIE PACTBOPHI
CIWIIBHBIX M CJAObIX KHCIOT M OCHOBaHMHA. KOHCTaHTBI KHCIOTHOCTH, OCHOBHOCTH, HX
B3aUMOCBS3b. [MAPOIM3 UM €ro HCIOJIb30BaHME B KAueCTBEHHOM aHalu3e. YpaBHEHHE
MarepuainpHOoro ©OamaHca. Beruucnenne pH pactBopoB. IlonumnpoToHHBIE KHCIOTHI U
MIOJINOCHOBHBIE OCHOBAaHHUS. XHUMHYECKHE U (PU3UKO-XMMHUYECKHE METOJbl ompeneneHus pH
pacTBOpOB.

BydepHbie pacTBOPHI, UCTIOIB3YEMbIE B XUMUUECKOM aHAJIN3€e, UX COCTaB, CBOMCTBA, pacyeT pH.
bydepnas emxocTh, 001acTh OydepupoBaHusi, IPUMEHECHUE B aHATUTHYECKOW XUMUMU.
PaBHoBecuss B peakuusx KomIuiekcooOpazoBaHusl. KoHCTaHTBI paBHOBecHsl —Ipoliecca
KOMILJIEKCOOOpa3oBaHUsA:  CTyleHYarble, oOmue, YycioBHble. [IpumeHeHwe  peaxiuit
KOMILJIEKCOOOpa30BaHUs B KAUECTBEHHOM aHAIM3€ U JUISl MACKUPOBAHHS HOHOB.

PaBHOBecus B rereporeHHbIX cuctemMax. [IponsBenenue pacTBOPUMOCTH.

Moayas 2.

XapakTepucTHKA MeTO/I0B KOJIHYECTBEHHOT0 AHAIU3A

2.1. MeTpoJioruueckrie OCHOBbI XUMHYECKOTO aHaJIn3a

OcHOBHBIE METPOJIOTMYECKUE XapaKTEPUCTUKA METOJAOB M METOAMK: YYBCTBUTEIbHOCTD,
TOYHOCTh M  MPEIU3UOHHOCTb, H30UPATENBHOCTb, JKCHpeccHOCThb. llorpemHoctu u
HEOMNpeIeeHHOCTH u3Mepenuil. TouHocTs. Bunbl norpemnocteid. CiydaitHas IOTPEIIHOCTb, €€
UHTEpBaJbHAsg oleHKa. (CTatucTtuyeckas OLEHKa mpenu3noHHocTu. Cucremaruuyeckas
norpemHocTb. OCHOBHBIE cMOCOObI €€ OueHKH. [IpaBuUIBHOCTH PE3yabTATOB XHUMUYECKOTO
aHalM3a U crocoObl ee oueHku. [IpeacraBneHue pe3yabTaTOB KOJIHMUECTBEHHOTO XUMHUYECKOTO
aHanu3a. OCHOBHasT MareMaTH4ecKas MOJENb TPEICTAaBICHUS pPE3YJIbTaTOB XHUMHYECKOTO
aHanu3za. [loHsATHE O perpecCHOHHOM aHallu3e, ero MPUMEHEHNE B AaHATTUTUYECKON XUMUHU.

2.2. KucnotHo-oCHOBHOE TUTpOBaHHE. MeTo bl MHAUKAIIMA KOHEYHOW TOYKU TUTPOBAHUSL.
MeTo1bI KOJTMYECTBEHHOTO aHau3a. 1peboBaHus, MPEAbABIAEMbIE K XUMHUYECKUM PEaKIUsIM B
XMMHYECKOM  aHaimu3e. OTambl  KOJIWYECTBEHHOTro  ompeneneHus. Ot1bop  mpoOBbL.
[IpeacraBuTenbHOCTH PE3yIBTATOB AHATIU3A.

Tutpumerpuueckue Metonnl aHanuza. [lpuHnun TuTpumeTpuu. PacueTsl B TUTpUMETpUH.
CrocoObl TUTpoBaHMs. TuUTpoBaHWE M ero dTambl. ['paduueckoe n300pakeHue mpoiiecca
TUTpPOBaHUS. Buabl kpuBbIX TUTpoBaHUsA. CKayOK THUTPOBAHUS, TOYKa IKBUBaleHTHOCTH (TD),
koHeyHass Touka TuTpoBaHus (KTT). IlepBuuHbie W BTOpPHYHBIE CTAHIAPTHI. AHATUTHUKO-
METPOJIOTHYECKass ~ XapaKTepUCTHKa  THUTPUMETPUUYECKUX  MeToAoB.  Kmaccudukarus
TUTPUMETPUUECKUX METOJIOB aHAJIU3A.

CymHoCTh METOJIa KHUCIOTHO-OCHOBHOTO TUTpoBaHMs. Pacuer u mnoctpoenne pH —KpuBbIX
KHCIIOTHO-OCHOBHOTO TUTpoBaHusa. CnocoOsl uaeHtudukammu KTT. KucinotHo-ocHOBHBIE



WHAWKATOPHl, MEXaHW3M M3MEHEHUS OKpacKu HWHAWKaTopa. VIHAMKAaTOpHBIE OLIMOKH.
[Toxazarens TurpoBanus (pT). IlpaBuso BbIOOpa MHIMKATOpa MO TEOPETUYECKHMM KPHUBBIM
TUTpOBaHus. [Ipumeps! ABYXIBETHBIX U OJJTHOLBETHBIX HHIUKATOPOB.

WNHuctpymenTanbhbie criocoObl yecranoBiaeHuss KTT B TutpumerpuueckoMm ananuse. Perucrpanus
AC B  pa3iuyHbBIX BHMJAX  TUTPUMETPUYECKOTO  aHalIM3a:  MOTEHIUOMETPUUYECKU,
KOHJYKTOMETPUUECKUH, aMIEepOMETpUYECKUd U OonTHYeckuil cmocoOwl. PaccmoTpenue
KOHKPETHBIX IIPUMEPOB ONPEIEICHUMN.

2.3. OKHMCIUTENbHO-BOCCTAHOBUTENIbHOE TUTpoBaHHe. lIpuHIMI MeToAa W ero MmpakTHYeCKoe
UCIIOJIb30BaHUE.

OO6mas XapaKkTepUCTUKa  OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX (pen-okc) METOJIOB.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIA OTEHIIUA U OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKLUS.
@akToppl, BIMAIOIINE Ha BEJIWYMHY OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO IOTEHIUAIA.
KoHcTanThl paBHOBECHS OKHMCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMM M MX HCIIOJIb30BAHUE B
pen-okc Metonax. CompsbkeHHble peakiuu. BblOop TUTpaHTa B ONTUMANBHBIX YCIOBHSX
TUTpOBaHUs. KpuBbIE OKHCIUTEIBLHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUS. DaKkTOpbl, BIMSIOMINE
Ha BENUYMHY cCKauyka KpuBoM tTuTpoBaHus. HWuaukamus KTT xumuueckumMu u  (QU3MKO-
XUMHYECKUMHU METO/IaMHU.

[Tepmanranaromerpusi. XapakTepucTuka METOJA. YcenoBus MPOBEACHUS
MepMaHTaHATOMETPUYECKUX OIpEIEICHUMN. Bemectsa, omnpenensieMble
MepMaHraHATOMETPUYECKUM METOJIOM. [JOCTOMHCTBA M HEJOCTATKU METOA.

HNonmo- wm woaumerpusa. XapakTEpUCTUKA METOJIOB. YCIOBUS MPOBEICHUS HOJI0- H

HOJIMMETPUYECKUX TUTpoBaHuil. Omnpexaensemple BemecTBa. J[OCTOMHCTBA W HEOOCTATKH
METO/IOB.

AHanuTUYeCKHe OCOOEHHOCTH JAPYTrUX METOJOB pEeA-OKC TUTPOBAHUA (XpOMATOMETpHUS,
OpomaToMeTpusl, BaHagaToMeTpus, lepumerpus). llpuMepsl HmpakTHUECKOTO HCMIOIb30BaHUS
METOJIOB OKHCJIEHUS-BOCCTAHOJICHNS B AHAJIN3€ HEOPTAaHUYECKUX U OPTAaHMYECKUX BEILIECTB.

2.4. KOMIUIEKCOHOMETpUUECKOE TUTpOBaHWE. [IpuHIMI MeToJa U €ro MpaKkTUYECKOe
HCIIOJIb30BAHUE.

[Ipumenenne peaxiuii KoMIUIeKCOOOpa3oBaHMsSI B XMMHUYECKOM aHaiuze. Heopranuueckue u
opranuueckue Jauranjpl. KomiuiekcoHbl u  ux  cBoiictBa. OcoOEHHOCTH  peakuu
KOMILJIEKCO0Opa3oBanus (xenaroobpa3zoBanus) HoHOB MeTauioB ¢ D/ITA. YciioBHbIE KOHCTAHTHI
YCTOWYMBOCTH KOMIIJIEKCOHATOB M HX IMPAKTUYECKOE HCIoJib3oBaHue. OcoOeHHOCTH BbIOOpa
ONTUMAaJIbHBIX YCIIOBUM KOMILIEKCOTPUYECKOTO TUTPOBAHUS. Kpusslie
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHMsS. DakTopbl, BIMSIOIIME HA BEJIMYMHY CKaudka
tuTpoBaHus. CrnocoObl YCTaHOBIIEHHUS MOMEHTA OJKBUBAJECHTHOCTU. MeTaNIOMHIANKATOPBHI,
CYIIHOCTh HX JedcTBUA. BbiOOop wuHAMKATOpa i1 KOHKPETHOTO Cly4as THTPOBAHUS.
AHaIUTUYECKUE BO3MOXXHOCTU  KOMIUIEKCOHOMETPUYECKOTO  TUTpoBaHus. [lpumeHeHue
KOMIUIEKCOHOB B KAY€CTBE MACKUPYIOUIUX Ar€HTOB B AaHAIMTUYECKON XUMUHU.

2.5. I'paBumerpuueckuil aHanu3. [IpuHumnm Meroga M €ro MNpPakTUYECKOE HCIOIb30BAHHUE.
OcaguTenbHOE TUTPOBAHE.

Peaknun ocaxaeHuss B KOJMYECTBEHHOM aHaiu3e. [ paBUMETpUYECKUI aHaIM3.
CymHOCTh IPaBUMETPUUECKOTO HEOPraHnyeckoro aHanusa. Ocaxjaaemas M IpaBUMETpHYECKast
(dbopMbl; TpeOOBaHUS, MpeIbIBIIEMble K HUM. BakHeliine 3Tarnbl TpaBUMETPHYECKOTO aHaIH3a.
Mexanusm o0pazoBanus ocaakoB. DaKkTOPeI, BIMUAIONINE HA MOJTHOTY OCAXKIACHUS. 3arpsi3HEeHUs
ocankoB. BriOop peareHra-ocamutens. Heopranudeckue ¥ OpraHMYECKHE OCaTUTENd B
IrpaBUMETPHUYECKOM aHanmu3e. TeopeTndyeckoe OOOCHOBaHHE BBHIOOpA ONTHMAIBHBIX YCIOBUMN
OCKJCHHS KPUCTAJUIMYECKUX U aMOp(dHBIX ocaakoB. [lonydeHue rpaBUMeTpuuecKoil Gopmal.
Ucrounuku mnorpemHocTeil. TOYHOCTh WM TYTH MOBBIIIEHUS TOYHOCTH T'PAaBUMETPUUYECKUX
ompeneneHuid. BbluucieHuss B rpaBUMETpUYECKOM  aHanu3e. KOHKpeTHble MNpHUMEpHI
MPaKTUYECKUX ompeaeneHuid. J[OCTOMHCTBa M HEAOCTAaTKM TI'PABUMETPUYECKOTO aHaIU3a.



OnexTporpaBUMeTpuueckuii  aHanu3. CyIHOCTh METOJa OCAJUTENbHOIO  TUTPOBAHUSL.
WNHuKaTopel HCIOJIB3yEMBIE B 9TOM MeToe. IIpuMepbl KOHKPETHBIX OIIPEIEICHUN.

Moayas 3.

IIpo60ooTGOP U MPOGONMOATOTOBKA.

[lonsatue npoOwbl. Buael mpoO: TouewyHasi, reHepalibHas, MPOMEXKYTO4YHas, JjabopaTopHas,
KoHTpoJibHast. OTOop mpoOsl chimyunx marepuaios. [IpodomoaroroBka. @opmynsr Puyapaca-
Yeuorra 1 lemonna — Xanbdepaans. Otdop npod B TBepabix mMartepuanax. Otbop mpoOwl B
KHUJIKOCTSIX, PUPOHBIX U CTOYHBIX Bogax. OTOOp mpoOsl B razax.

Merto bl BCKpbITUS IIPp00. Pasnoxkenne npoobl «MOKpPEIM» U «CyXuM» criocobamu. CrienuanbHble
METO/IbI PA3JIOKEHUS: TEPMUUYECKOE PA3I0KEHUE, TUPOTUAPOIIU3 U IUPOJIN3.

Monayas 4.

Metoabl pa3jieseHus © KOHHEHTPUPOBAHMSA.

WuauBuayanbHO€ W TPYNNOBOE KOHUEHTpUpOBaHHWE. AOCOIIOTHOE U OTHOCUTEIbHOE
KOHLIeHTpupoBaHue. KoanuecTBeHHbIE XapaKTEPUCTUKN METOJa KOHIIEHTpUupoBaHus. [Ipumepsl
HCIOJIb30BAHMS METOJIOB KOHLEHTpHUpoBaHMs. lcmonp3oBaHMe METOJ0B MacKUpPOBaHUS,
OCKICHHUS U COOCAXJIEHHUS JUIsl KOHIEHTPUPOBAHUS M paslieneHus BelmiecTB. I[Ipumepsl
onpezeneHuil. MeToJ AKCTpaKIIMM U €ro OCHOBHBIE XapaKTEpPUCTUKU. XpomaTorpaduyeckue u
copOmonHsie MeTo1bl. Meton dmotanuu. [Ipumeps! onpeneneHui.

Kypc «Anaautuyeckas xumus». U. I1.

Brenenne B DXMA

OXMA — cocraBHas 4acTh aHajguTH4YecKoW xumuu. Krnaccudukamus (HU3NKO-XUMHUECKHX
METO/IOB aHaju3a. AHAJIMTUYECKUN CHTHal Kak MHQOpMaTHBHas (PYHKIMS cOCTaBa BEIIECTBA.
OtHocutenbHbIM  XapakTep wu3MepeHud B OXMA. Ortanonsl. JIMHEWHBI aManazoH
ONpeAeNsieMbIX KOHIIEHTpauud. YyBCTBUTEIBLHOCTh MeTOAa. BepXHHMl W HWXKHUU Mpeaeiibl
obnapyxenus. @®opmyna Kaitzepa. MeToapl KOTMYECTBEHHBIX HW3MEPEHUN (BHEUIHETO W
BHYTPEHHETO CTaHAapTa, J00aBOK, THUTpoBaHus, nuddepennunanbabsie MeTonb) B DXMA, ux
XapaKTepUCTHUKAa W  YCJIOBHUSI  NPUMEHEHMs. AHAIMTUYECKUE UM METPOJIOTUYECKUE
XapaKTEePUCTHUKH.

Moayas 5.

CrnexTpajbHbIe METOAbI AHAJIM3A.

[TosydeHne XMMHUKO-aHATUTUYECKOW HMH(pOpPMALMU IPU B3aUMOAEHCTBUM 3JIEKTPOMArHUTHOTO
u3IydeHus ¢ BeulecTBoM. Kiaccugukanus CHEKTpalibHBIX METOJOB aHaiu3a. ATOMHas U
MOJIEKYJISIpHAs CIIEKTPOCKONUs. AGCOPOILIMOHHbBIE U SMUCCUOHHBIE METObI aHAJIN3A.
ATOMHO-?MHUCCHOHHBIN CIEKTPAJIBHBIA aHaAIN3. TeopeTuuecKkne 0CHOBBI aTOMHO-3MHCCHOHHOTO
CIIEKTPAJILHOIO aHajau3a. Buapl miasM. ATOMHO-3MUCCHOHHBIE JIMHEHYAThIE CIEKTPBI. 3aIlllCh
CIEKTPAJIBHBIX JIMHUN B BUAE TEPMOB. CXEMbI JIEKTPOHHBIX IIEPEXOJIOB B aTOME ILEJIOYHOTO
Metaiia. Pacnipenenenue bonbrnmana. @akTopbl, BIUAIOLIME HA UHTEHCUBHOCTD CIEKTPAIbHBIX
muaui. Ilponeccl nonnsanuu u camonoryomeHus. @opmynsl Caxa u Jlomakuna — IllaiiGe.
CnexTpanbHble TPUOOPBI M COCOOBI PETUCTPAIMU CIIEKTpa (BU3YyallbHBIN, oTorpapuueckuii u
¢dorosnexTpuueckuit). KauecTBeHHBIM aHanm3, pacmm@poBKa 53MUCCHOHHBIX CIEKTPOB U
UACHTUUKAIMS 3JIEMEHTOB MO UX crnekTpaM. KoiuuecTBeHHble MeTobl aHanu3a. IIpakThka
aTOMHO-DMHUCCHOHHOM CIEKTPOCKONUU. XUMHUKO-CIIEKTPAJIbHbIE METOIbI aHAJIU3A.
ATOMHO-3MHUCCHOHHAsl (oTOMeTpusi MJaMeHH. Buabl HU3KOTEMIIEpaTypHBIX IJIa3M U HX
XapakTepuctuka brok-cxema 1uiamMeHHoro (¢otomerpa. Bo3MmokHOCTH MeToJa M €ro
OrpaHu4eHusl. AHUOHHBIM U KaTHOHHBINA 3¢ (deKThl. MeToabl KOJIUYECTBEHHBIX ONMpPEIeICHUN B
wiaMeHHol  ¢dortomerpun. [lpenen oOHapykeHHs, BOCIPOU3BOJUMOCTb, CEJIEKTUBHOCTb.
OO6nactu npuMEHEHusl.



AToMHO-abcopOonHast cuekTpodoromerpus. Obmias xapakTepucTuka Metona. Ilormomenue
AJIEKTPOMArHUTHBIX BOJIH CBOOOJHBIMH aTtoMamMH. brok-cxema mpubopa. HcTounuku
MOHOXPOMaTHUYECKOT0o m3ydeHus. CrnocoObl aToMu3anuu mpoOsl. MoayasTop, ero Ha3HAYCHHE.
W36upaTensHOCTh, JOCTOMHCTBA M HeAocTatku Merona. CpaBHEHHME —aHATUTHYECKHX
XapaKTEPUCTUK METOJI0B aTOMHON aOCOpPOLIMY U aTOMHOW SMHUCCHH.

MonekynspHas CHEKTpOCKONHsA. MeToabl ONTUYECKOM MOJIEKYJISIPHOW — CHEKTPOCKOIIUH.
[lornomienue 31EKTPOMAarHUTHOTO M3JIyUYEHUS MOJIEKyJaMU. OJEKTPOHHBbIE TIEPEXOoJbl U
CIIEKTpPbI MOIIOUIEHHSI MOJeKyl1. CXeMbI 3JIEKTPOHHBIX Nepexoa0B. CpaBHEHUE aHATTUTUYECKUX
curnano d-d* mepexo0B, TEpPEX0I0B ¢ MEPEHOCOM 3apsaia U M-T IepexooB. 3akoH Byrepa-
Jlambepra-bepa. Momsapabeiii  kodddunuenT mnormonieanss CrocoObl €ro  OmpeesICHUs.
OntuMu3anus yCaoBUNA aHAIMTUUECKHX ompeneneHuii. Beidop cBerodunsTpa. KoHTpacTHOCTH
aHanuTH4ecko peaknuu. OTkiIOHeHHss oOT 3akoHa byrepa-JlamOepra-bepa. CpaBuenue
¢doToMerpun U crnekTpodoToMerpuu. Amnmapatypa Ui CHEKTpOo- M (POTOMETpHUECKHUX
n3MepeHuil. XapakrtepucTuka (OTOMETPUUECKUX METOJ0B aHaiu3a. l30upaTenbHOCTh B
cnektpodoTomerpun U ee obecrneueHue. [IpuHUOMI aAIUTUBHOCTH TOIJIOIIEHUS. AHaIN3
OMHApHBIX PAaCTBOPOB  3JEKTPOJIUTOB. TOYHOCTH U  BOCIPOU3BOJUMOCTb  PE3YJIbTaTOB
¢doToMerpuueckux omnpeneneHuidl. Juddepenuumansuas Qoromerpus. Meton onHO- U
nBycTopoHHed auddepennmanbHoit  dpotomeTpun. Meroapl  CHEKTPOPOTOMETPUUECKOTO
TUTPOBAHUSL.

TypOumumerpuueckuii u  Hedenomerpuyeckuii Meronpl aHanu3a. PaccesHue cBeta
TUCTIEpCHBIMHM 4YacTullaMu. CBsI3b ONTUYECKOW TUIOTHOCTH C KoHIeHTpamuei. Kosddurmument
MYTHOCTH pacTBopa. Teopetnueckrue ocHOBbL. YpaBHeHue Panes. TpeOGoBaHus npeabsiBiseMble
K HCIOJIb3yeMbIM peakuusM. TypOuaumeTpuyeckuil KUHETHYecKuid Meroia. BosmoxkHoCTH
METOJIOB.

JlroMuHECTIeHTHBIE MeTOAbl aHanm3a. Dmyopecuennus u (ochopecnennusa. Ilpumenenue
SHEPreTU4ecKoil AuarpaMmsl SI0J0HCKOTO MPU PaCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX U CHHIJIET-
TPUILIETHBIX JIEKTPOHHBIX MepexonoB. KosebarenpHas penakcanus ¥ BHYTPEHHsISI KOHBEPCHSL.
KBaHTOBBII W DHEPreTHYECKUH BBIXOABL. DaxkTOppl, BIUAIOIUE HAa HMHTEHCHBHOCTH
dbayopecnieniiuu. TemmepatypHoe TymeHue ¢uyopecteHuu. IlpaBuno Croxkca-Jlommerns.
CBsA3b CTPOEHHS MOJIEKYJbl OPraHMYECKOr0 COEAMHEHHsT C €ro CIOCOOHOCThIO K
¢GuyopecueHIMM. 3epKajbHas CHUMMETPHsl CIEKTPOB MOIJIOUIEHHS M U3JIydeHHs. 3aKoH
BaBunoBa. ®dayopecuenuus u ctpoeHue Mosekyil. Cxema (payopuMETpUYECKUX H3MEpEHUH.
Bbeibop  mepBMYHOrO W BTOPUYHOro  cBeTOPUIbTpoB.  KoauuyecTBEHHBI — aHAIM3.
Konnenrpaunonsoe tymenue. O0mas XxapakTepucTuka MeToa.

MoayJs 6.

DJIeKTPOXMMHUYECKHE MEeTOAbl aHAJIN3A.

Knaccudukanus DXMA. Krnaccudukanus 3JIEKTPOJIOB M DJIEKTPOXUMHUYECKUX SUYCECK.
[Tonsipuzyemble U HeMOJspU3yeMble 3JEKTPOIbl. BonbTammnepHsie KpuBblie. lcmonb3yembie
XUMHUYECKHUE M IJICKTPOXUMUUYECKHUE PEAKIIUU, TPEOOBaHUS, IPEABIBISAEMBIC K 3TUM PEAKITUSM.
Bosmosknoctn OXMA.

Konngykromerpus. OOmiass  xapakTepuUCTHKa MeToJa. YJenbHas W OKBUBAJICHTHas
ANEKTPONPOBOAHOCTh  pacTBOpoB. lloaBmwkHoctn unoHOB. IlpsiMas KOHAyKTOMETpUS U
KOHJIyKTOMeTprudeckoe TuTpoBaHue. Kpuble TuTpoBaHusa. DaxkTopbl, BIUSAOIIME HA XOJ
KpUBBIX TUTpoBaHMs. [IpUHIMNMalbHAs cXeMa YCTAaHOBKU Uil KOHAYKTOMETPUYECKUX
W3MEPEHUH, HUCIOJIb3yeMbI€ 3JIEKTPoabl. BO3MOXHOCTH MeToJa, AOCTOMHCTBA, HEIOCTATKH.
[Ipumepsr  ompenenenuii.  BricokouacToTHOoe — THTpoBaHue.  (OcoOeHHOCTH  METOJa.
[IpuHuunuaneHas cxemMa yCTaHOBKH. Mcrnosib3yemble HWHIYKTUBHBIE U €MKOCTHBIE SUEHKH.
@opMbl KPHUBBIX BBICOKOYACTOTHOIO THUTpOBaHMs. AmmapaTypa. Bo3MoxkHOocTH MeTOJa.
[Ipumeps! onpeaenenuii.

[Morenunomerpusi.  Omnpenenenue Meroda. Mcmonb3yemble  rajJbBaHUYECKHE — SIUCUKH.
NuaukaTopHble AIEKTPOJBI U ANEKTPOAbl cpaBHeHHs. JloHHAHOBCKUM U MU y3nOHHBIN



noteHiuansl. Knaccupukanuss HMOHOCENEKTHBHBIX AJIEKTPOJ0B. OCHOBHBIE XapaKTEPUCTUKU
MOHOCENICKTUBHBIX ~ JJICKTPOJOB  pa3iMyHbIX  TUNoB. Ilpuumuel  oOyciaBiuBaromue
M30MPaTeTLHOCTh AIEKTPOAOB. YpaBHeHHEe Hukonbckoro — DiizeHMana. MeTopl onpeeneHus
KOA(QQUIIMEHTOB CENEKTUBHOCTH, BEPXHETO W HIKHEro mpeaena OOHapyKeHus. YTIIOBOU
KO3 PUIUEHT 37eKTpoIHON (PpyHKIMU. MeTo/Ibl KOJTMUYECTBEHHBIX OINPEICIICHUI U YCIOBHS HX
npumeHenus. Ilpamas norenumomerpust (pH-merpusi, monomerpus). Bo3moxHOocTH MeTona.
Metonpl TuTpoBaHuMi. OOpabOTKa KpPUBBIX NOTEHLHUOMETPUYECKOTO TUTPOBaHUA. MeTombl
100aBOK.

Bonbramnepomerpuyeckne MeTonpl aHanm3a. Kimaccudeckas mossiporpadus, OCHOBBI METOJA.
[MpunnunuaneHas cxema moJsiporpaduyeckoll  ycTaHOBKU. Mcmonb3yemble  3JEKTPOJIBI,
TpeOOBaHMSA, MpPEIbABIsIEMbIe K OJJekTpoaaM. KpuBble NOJSpU3AUN  WHAWKATOPHBIX
JNEKTPONOB. PTyTHBIM Kamaromuid  JEKTPOJ, TBepAble IeKTpoasl. [lomsporpammsl.
WuTepnperanus noasporpaMM. OCTaTOYHBIM M KOHIEHCATOPHBIN TOKH. DapajeeBCKUN TOK.
CpoiictBa mnpegenbHoro au¢¢y3HoOHHOTO ToKa. YpaBHeHue WnbkoBuua. VYpaBHeHHE
nossiporpadguueckoil  BosiHbl. CBOMCTBAa TOTEHIMANa TMOJMYBOJHBL. BpiOOp W Ha3zHaueHue
nossiporpadguueckoro ¢ona. KauecTBeHnblil momnsiporpadudeckuii aHanui3. KosimuecTBEeHHBIN
aHain3. AHOManMM Ha nossiporpaduueckux KpubblX. [lomsiporpadusi HeopraHMYECKUX H
opranvueckux coequHeHuil. CoBpeMeHHBbIE HAaIpaBJICHUS Pa3BUTHS BOJbTaAMIIEPOMETPHUHU.
ObnactT  ucmonb3oBaHMs.  BO3MOXHOCTHM,  JOCTOMHCTBA W HEJOCTaTKM  MeETOJa.
AmnepoMerpuueckoe TuTpoBaHue. OOmas xapakrepucTuka Mertona. Beibop ycioBuit
aMIIepOMETPUUYECKUX U3MEpeHui. [IpuHumnuansHas cxema YCTaHOBKH JUis
aMIEpPOMETPUYECKOTO0 TUTPOBAaHMA. THINBI KpUBBIX TUTPOBaHUA. buammnepomerpuyeckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUUYECKIX U3MEPEHUH C IBYMSI HHAUKATOPHBIMU AJIEKTPOIaMHU.
Kpusbie tutpoBanus. Bo3MOXXHOCTH, [JOCTOMHCTBA W HEAOCTaTKU MeToaa. [Ipumepst
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

Kynonomerpuueckuit  meronx  ananmm3a.  Kmaccudukanuss  METOJOB  KYJIOHOMETPHHU.
OObenuueHHblid  3akoH  @Papanmes. Beixom 1o  Ttoky. Ilpsamas  KynoHOMeTpus U
KyJJOHOMeTpudeckoe  TuTpoBaHue  OCOOEHHOCTH  METOMOB. Kynonomerpus  mpu
KOHTPOJMPYEMOM IOTEHLHAJIE W IPH KOHTPOIMpyeMOoM Toke. [lonspu3zannoHHbIE KpHUBBIE.
Br160p notenumana padouero aekrposaa. Pacuer koiauuecTa 31eKTpUUECTBA, 3aTPAYEHHOIO Ha
NIEKTPOXUMHUYECKYIO peakuuio. [IpuHnunumanbHas cxema KyJOHOMETPUYECKOH YCTaHOBKHU.
Ob6nacte npumeHenus. KynoHomerpuueckoe TtuUTpoBaHMe. BpIOOp TOKa 3eKTpoJin3a.
Oco0eHHOCTH reHepUPOBAaHHOTO TUTpaHTa. CrocoObl MHAMKAIIMK KOHEYHON TOYKHM TUTPOBAHUS
(BU3yanlbHble M MHCTpYMEHTajlbHble).  [IpMHIMIMaNbHAs  cXeMa  yCTAaHOBKM  JJIA
KYJIOHOMETPUYECKOTO0 TUTpoBaHus. lIpakTHueckoe NnpumMeHeHHE MeToJa, €ro JOCTOMHCTBA U
HEJOCTaTKH.

OnexrporpaBuMeTpudeckuid  aHanu3.  CnocoObl  BBINOJIHEHUs — ompeneneHuil.  OOmas
XapakTepucTuka Merona. Ilpomeccsl, mporekaroue mpu 3iekTposiuse. Bbibop 35eKkTpoaos.
VYcnoBust anekTpoocaxaeHus. TpeboBaHus, MpelbsABiIsgeMble K ocaakaM. lcrosb3oBaHue
NIEKTPOOCAKICHUS I LieJIell KOHLIEHTPUPOBAaHMsI, ONIPEAEICHUS U pa3lielieHus. BHyTpeHHM
AIEKTPOoJIN3. [J0CTOMHCTBA U HEAOCTATKU METOA.

Moays 7.

Xpomarorpaguyeckue MeToanl. JIpyrue MeToab! aHAJIN3Aa.

7.1 XpomaTorpapuueckue METOIbI.

Teopernyeckne 0OCHOBBI XpoMaTOTrpaprUECKUX METOJ0B

Henu, 3amaun u  oOnacTH MpPUMEHEHHMs XpoMaTorpauyeckux METOJO0B  aHaju3a.
Xpomarorpamma. [TapameTpsl yIEpKUBaHUS. DU3UKO-XUMUYECKUE OCHOBBI
xpomarorpaduyeckoro npouecca. Knaccudpukanus MeTomgoB xpomaTorpaguu Mo arperaTHoMy
COCTOSIHMIO (a3, MO MEXAaHHU3MYy pas3jielieHus U crnocody odopmienus mnpouecca. OCHOBBI
xpomarorpaduyeckoro pasznenenus. OCHOBHOI 3akoH Xxpomarorpaduu. B3aumMocBs3b BEIXOTHON
KPUBOW M M30TEpMbI COpOLMU B KOJIOHOYHOW Xpomarorpaduu, aHaJIUTUYECKHH acleKT 3TOH



3apucumoctu. Koadduuuent pacnpeneneHuss u  kodhuIHEeHT pazaeneHus. DakTopsl,
BIMSIOIIME HAa CKOPOCTh IBIDKEHHS Xpomarorpaduyeckoil 30HBL. TeopHsi TEOPETHUYECKHX
tapenok. Teopernueckas Tapenka. BblcoTa SKBMBAJIEHTHOM TEOPETUYECKOW TapeiKu.
Kunernueckas Teopust xpomarorpadun. Ypasuenue Ban-Jleemrepa. Kpurepuu spdexruBHocTH
xpomatorpaduueckoro npomecca. CTeeHb pa3ieieHust U KPUTEPHid CelleKTUBHOCTH. Kputepuit
paznenenus. OnTUMHU3aLKs IPOLIECCOB pa3AeieHUs BEIIECTB.

lNazoxknakoctHast xpomarorpagus. OOmas xapakrepuctuka mertona. [IpuHuunuanbHas cxema
razoBoro xpomarorpada. YcCTpoHCTBO M Ha3HadeHHE Y3J10B Xpomarorpada. TpeOoBanus,
NpeabsSBIIsieMble K HEMOJBMKHON M TOIBIKHOW (azam. JleTekTopsl, UX Kiaccudukamus u
TpeOOBaHUS K HUM.

Mertoap! naeHTH(PHUKANN BENIECTB B ra30BOi XxpoMatorpaduu. JInHeiiHbie u morapupmMudeckie
MHJEKCHl ynepkuBaHus. KoppensiroHHbIE ypaBHEHUS: CBS3b [ApaMETPOB YAEPKUBAHUS
KOMIIOHEHTOB C WX (PU3UKO-XMMHUYECKMMHU CBOMCTBamMH. KauecTBeHHBIH aHamu3 1O
Jorapu(MUUEecKUM HUHAEKcaM yaepkuBaHusg KoBaua. Meroapl KOJIMYECTBEHHOI'O aHajIM3a:
MEeTO/1 aOCONIOTHOM TIpaJyMpOBKHM, METOJI HOPMHPOBKH, METOJ| BHYTPEHHErOo CTaHJapTa.
[TonpaBouHble KOA(PGUIUEHTH! K IUIOMIAIAM MUKOB. [IprMepbl MpakTHUYECKOTO MCHOJIb30BaHUs
ra3zoBoil xpomatorpaguu.

KunkoctHass xpomatorpadusa. Kraccudukamuss MeToIOB KUAKOCTHOM XpomaTorpaduu.
OcoOennoctu BOXX. IlpunuunuanbHas cxema 3>KUIKOCTHOIO Xpomartorpada BBICOKOTO
naBneHus. Tumel nerekropoB B BOXX.

Kunkoctao-anacopormonHas BOXKX. HopmansHo-(ha3oBeiii 1 oOpamieHo-(pa30BbIii BapUaHTHI:
COpOEHTHI, DIIIOCHTHI, pa3zjeiisieMble BemiecTBa. Tumbl B3aumojaencTBuss B BOXKX: copbent-
BEIIIECTBO, COPOCHT-IJIIOCHT, JJIIOCHT-BEmIecTBO. YpaBHeHHe KHokca. dakTop €MKOCTH, €ro
¢buznueckuit cmpica. ['pagueHTHoe amoupoBanue. BausHue 3 pexTHBHOCTH, CENEKTUBHOCTH U
€MKOCTH KOJIOHKU Ha pa3fieJieHHue aHaJIM3UPyeMbIX BelecTB. MeTo bl HACHTU(UKAIIUU BEIIECTB
u koandecTBeHHOro aHanmn3a B BOJKX. JloctouHncrBa n Hegoctatkn BOXKX.

Hon-napnHas xpomaTtorpadus, IpuMepsl MPAaKTUIECKOT0 UCTIoab30Banus BOXKX B ananmse.
Pacnipenenurenbras Oymaxnas xpomatorpadus. OcHOBbI OymMaxHOW XpomaTtorpaduu.
[TonsmwxHass u HemoABWXHas (a3bl. MUKCOTPONHBIA psii pacTBOpUTeNeid. TpeboBaHus K
xpomatorpaduueckoit Oymare. Xpomarorpaduueckue mapameTpbl. THUIIBI XpoMaTorpamM:
OJIHOMEpHas, JByYMEpHas, Kpyromas, djekTpodoperuueckas. Meron oOpamieHHbIX —(a3.
3aBucUMOCTh (OpPMBI IMSITHA OT BHJA H30TEPMbI pacrpeaencHus. Metoasl uaeHTU(UKALUN
BELIECTB Ha OyMmMakHoW xpomarorpamme. KonnuecTBeHHBbIM aHanu3 B MeTojne OyMakHOU
xpomatorpaduu. JlocToMHCTBA U HETOCTaTKH MeToAa. O6IacTh MPUMEHEHHUS.

HNonoobmennas xpomarorpadus. CymHocTs MeTofa. TpeboBaHus, MPeabsIBIsSIEMbIE K PEAKIIHSIM
noHHOTO obMeHa. OcoOeHHOCTH MOHOOOMEHHOU Xpomartorpaduu. MlonooOMeHHOEe paBHOBECHE.
Koncranta nonHoro obmena. M3otepmbl MOHHOTO OOMeHa. 3aBUCUMOCTH (DOPMBI M30TEPMBI
MOHHOTO OOMEeHa OT KOHCTaHThl HOHHOTO oOMeHa. KoshduuueHT CceneKTUBHOCTH.
Cunretnueckne MOHOOOMeHHbIE cMoJbl. Kiaccudukanus, cunte3 u cBoiictBa. CopOIIMOHHBIE
psaapl. Bunmel oOMEHHONW €MKOCTH HOHOOOMEHHUKOB. BbBIOOp ONTUMANbHBIX —YCIOBUUN
MOHOOOMEHHOTO pasleneHus BeulecTB. [lpumeHeHne HOHOOOMEHHOW Xpomarorpaduu B
AHAJIINTUYECKOM XMMHH OPTaHUYECKUX M HEOPraHWYECKHUX COEIAMHEHUM: pa3/ielieHHe, OYMCTKa,
KOHIIeHTpUpoBaHue u T.A. IIpuMeHeHne MOHOOOMEHHOH Xpomarorpaguu B TEXHOJOTHMYECKUX
nponeccax. MonHast xpomartorpadusi. biok-cxema noHHOro xpomatorpada. Pazpenstomue u
KOMIICHCAllUOHHBbIE  KOJIOHKHW. Jletektopsl. IIpuMeHeHne B  aHAJINTUYECKOW  XMMMH.
AHanuTHyecKue BO3MOKHOCTH METOAA.

I'enb-xpomarorpadust. IloaswkHass u HenoaBWwkHas ¢as3bl. OOIIee ypaBHEHHE, ONUCHIBAIOIIEE
nporecc refap-xpomatorpapuu. Copoentsl. OOmMiA, BHEIHUN U BHYTPEHHUI 00bEMbI KOJIOHKH.
[TapameTpsl smoupoBanus. BelpakeHue Kod(p@UIMEHTa paclpeieNeHuss M KOHCTAaHThI
JocTynHOCTH. Bo3MoskHOCTH renb-xpomarorpaduu. [Ipumepsl IpakTHYECKOTO HCIIOJIb30BaHMSL.
7.2. ABTOMaTu3alus U KOMIBbIOTEPU3ALNS aHATUTUYECKUX ONIPEIEIICHUN



ABTOMATHYECKMH ¥  aBTOMAaTU3UPOBAHHBIM aHANW3: Ledd ¢ 3adaud. JluckpeTHble
ABTOMATUYECKUE aHanu3aTopbl. [IpuHIMI AEHCTBUS, NJOCTOMHCTBA U HENOCTATKU. [IpoTOUHBIE
METO/bpl aHanu3a. HenpepblBHBIA NIPOTOYHBIA AHAIW3 M IMPOTOYHO-UHKEKLIIMOHHBIM aHAIIN3.
AHaIN3 TPOMBIIUICHHBIX, TPUPOTHBIX, OPraHUIECKUX M OMOJIOTHYECKUX OOBEKTOB.

7.3. Macc-cieKTpoMeTpuuecKie MeTOoIbl. TepMUYecKrue METO bl aHan3a
Macc-cnekrpomerpudeckue Metonabl. CyIIHOCTh METOJa. AHalu3 OPraHUYEeCKUX BEIECTB.
DNeMEHTHBIN aHaIu3. TepMUYeCKUe METO bl aHAJIN3A.

Buabl yue6Hoii padoThI Bcero 3 cemecTp 6 cemecTp
B B B B akan. B B akapn.
3a4. | akaja. | 3a4. | Yacax (B actp. | 3a4. | Yacax (B
el1. | 4acax | ef. yacax) e, aCTPOH. Yacax)
OO0masi Tpy10eMKOCTh
JAMCHUTINHBI no | 14 | 504 8 288 (216) 8 288 (216)
y4eOHOMY IVIAHY
AyAUTOpPHBbIE 3aAHATHS: 6,22 | 224 3,11 | 128(96) 3,11 | 112(84)
Jlexruu (JIek) 1,78 | 64 0,89 | 32(24) 0,89 | 32(24)
g’é‘)“m“ec"“e ST 088 132 | 0,89 |32(24) 0,44 | 16(12)
?;S;’pamp‘*“e PadOTEL | 3 5| 108 | 178 | 64(48) 1,78 | 64(48)
CamocrosiTeqbHasA
padora 6,78 | 244 4,44 | 160(120) 3,89 | 140(105)
(CP)
CamocTosiTenbHOE
H3y4YeHHue 6,78 | 244 4,44 | 160(120) 3,89 | 140(105)
pa3zienoB JUCIUTUTHNHBI
Bun KOHTPOJIS: . . IK3aMeH
S —— 1 36(27) | 3a4éT ¢ oneHkoi 1 l 36(27)

AHHOTanuA padoyeil mporpaMmmbl AMCUUILIMHBI «Oprannyeckas xumus» (b1.5.14)

1. Hean QuCHMIVIMHBI — IPUOOPETEHNE CTYIEHTAMH 3HAHUHA O CTPOEHUHM OPraHUYECKUX
COEJMHEHUH, OCHOBHBIX XHMHUYECKHX CBOMCTBaX pa3jiM4YHBIX KJIACCOB OPraHUYECKUX
COEJJMHEHUH U METOAAX UX MOJIy4EHMs, KaK IPOMBILIUIEHHBIX, TaK 1 Ja00paTOPHBIX.

2. B pe3yabTare H3y4YeHHs JMCHHUIIIMHBI CIICHHATUCT JOJIKEH:

Obaadoams CIEeqyOIUMA KOMIIETECHIIUSIMHU:

— CIIOCOOHOCTH K a0CTPaKTHOMY MBIIIJICHUIO, aHau3y, cuHTe3y (OK-1);

— CIIOCOOHOCTH BOCIPUHUMATh, Pa3BUBAaTh M HCIIOJIBb30BAaTh TEOPETHUYECKHE OCHOBBI
TPaJULMOHHBIX U HOBBIX pa3JesIoOB XMMHHU IIPHU pelieHuu npodeccuonanbHbix 3a1a4d (OIIK-1);

— BJAJCHMS  HaBbIKAMM  XUMHUYECKOTO  3KCIIEPUMEHTAa, CHHTETHUYECKUMH U
aHAJTMTUYECKMMHM METOJaMM IOJydeHHUsS W HUCCIEIOBaHMS XMMHMUYECKMX BEIIECTB M peaKIHii
(OIIK-2).

B pesynbraTe U3y4eHus: AUCHUIUIMHBI CTYAEHT JIOJDKEH:

3namu:

— TEOPETHUYECKUE OCHOBBI CTPOCHMS U CBOMCTB pa3jIMYHBIX KIACCOB OPraHUYECKUX
COCJIMHEHUH;

— CIIOCOOBI MOJIYYEHHUsSI U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCJIMHEHU;

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPTAHUYECKUX PEAKIINA;

Ymemo:




— HIPUMEHSATh TEOPETUYECKHE 3HAHUS M CUHTE3a OpPraHUYECKUX COEIUHEHMM
pa3IMYHbIX KJIACCOB;

— AQHAIM3MPOBAaTh U IIPEJCKa3blBaTh PEAKIUOHHBIE CBOMCTBA OPraHUYECKUX
COCIUHCHUM;

— COCTaBJISITh CXEMBI CHHTE3a OPraHUYECKUX COEANHEHNH, 3aJaHHOTO CTPOCHMS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYpbl U KJIacCU(PUKAIIMN OPraHUYECKUX COETUHEHUII;

— OCHOBHBIMH T€OPETUYECKUMH IMPEICTABICHUSIMU B OPraHUYECKON XUMUM;

— HaBBIKaMH 000CHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOJTyYSHHSI OPTaHUYECKHUX BEIIECTB.

3. KpaTtkoe conep:kaHue TUCHUIINHBI:

[Ipenmer oprammueckoid xumuu. Teopusi xummueckoro crpoeHus. Kmaccudukarus
OpraHMYecKux coeauHeHuil. PyHKIMoHanbHbIe rpynnel. lIpaBuna Homenknatypsl. IIpupona
KOBaJICHTHOM CBsI3M. Tumnbl nepekpbiBanus opoutaneil. Teopus rubpuamszanyu AO. Teopus
OTTAJIKMBAaHUS 3JEKTPOHHBIX mNap BajieHTHOH o6osouku (ODIIBO). DnextponHbIe 3((HEKTHI
3amectuteneit. Teopus monekynspubix opoutaneit (MO). [TonsTue o MexaHu3mMe OpraHuyecKon
peakuuu. Knaccuduxarus opraHndeckux
peakuuii. Knaccudukanus peareHToB. KuCIOTBI M OCHOBaHHS B OPraHWYECKOW XHUMUHU.
CrpykTypHas U ONTHYECKask U30MEPHSL.
VYrneBogopoapl:  alKaHbl, UUKIOAIKAaHbI,  alKeHbl, aJKUHBL,  alKaJUCeHbl,  APECHBHIL.
I'omonoruueckuit pan. M3omepusi. Homenknatypa. CriocoObl nonyuenusi. IIpoctpancTBennoe u
AIEKTPOHHOE cTpoeHue. Dusznueckre cBoMcTBa. XUMUYECKUE CBOMCTBA.
OyHKIMOHATbHbBIE IIPOM3BOIHBIE YIJI€BOIOPOAOB: raJloreHONPON3BOAHbIE,
METaJNIOOPTaHUYECKUE COEIWHEHUs, CHUPTHI, (EHOJIbI, TPOCThie dA(UPBI, OKCHpaHHbI,
KapOOHUJIbHBIE COEIMHEHHS, KapOOHOBbIE KHUCIOTHI M MX (YHKIHMOHAJIbHBbIE MPOU3BOJHBIE,
HUTPOCOCIMHEHUS, aMHHBI, a30- W auazocoenuHeHus. M3omepus. Homenknatypa. CriocoObl
nosiydeHusi. duznueckue cBorcTBa. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHUE. XUMHYECKUE
CBOWCTBA.
I'etepouuknuueckue coequuenus. Knaccudukarnus. OcoOEHHOCTH MOJIEKYISIPHON CTPYKTYPHI.
Homenkmarypa. CnocoOsr  mosmydenus. [IpocTpaHCTBEHHOE H  AJIEKTPOHHOE CTPOCHME.
Oco0eHHOCTH PeaKIIMOHHOM CIIOCOOHOCTH.
JlaGoparopHblii mTpakTHKyM. be3zomacHble mnpuembl W mpaBuia paboTel B Jaboparopuu
opranuueckoi xumuu. Xpomarorpadus. Ooiue MeTo 1l paboThl B J1a0OPATOPUU OPraHUUYECKOI
CuHTE3bl OPraHMYECKUX BEIIECTB.
4.00beM yueOHOM IMCUMILINHBI

Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eIMHULIAX gyacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 17,0 612
AyIUTOpPHBbIE 3aAHATHS: 8,0 288
Jlexuun (Jlek) 2,7 96
[TpakTnueckue 3anstus (113) 2,7 96
JlaGopaTopust 2,7 96
CamocrositeanHnas padora (CP): 7,0 252
Jlpyrue BUJIbl CAMOCTOSATENBbHON paboOThI 7,0 252
Buja xoHTpOJA: 3a4eT / IK3aMeH 2,0 JK3aMeH
(72)
B Tom 4mciie no cemecrpam:
3 cemecTtp
OO0uiasi TPy10eMKOCTh B ceMecTpe 7,0 252
AyIMTOpHBIC 3aHATHS: 2,7 96
Jlextuu (Jlek) 1,35 48
[Ipaktuueckue 3ausarus (113) 1,35 48

JlaGopaTopus - -




CamocrositesbHas padora (CP): 3,3 120

Jlpyrue BUJIbI CAMOCTOSTENBHON PabOThI 3,3 120
Buja koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
4 cemecTp
OO0u1asi TPy10eMKOCTh B ceMecTpe 10,0 324
AyIMTOpHBIE 3aHATHS: 5,33 192
Jlexuuu (Jlek) 1,35 48
[IpaxTueckue 3anstus (113) 1,35 48
JlabopaTtopust 2,7 96
CamocrositesibHas padora (CP): 3,67 132
Jlpyrue BUpl CaMOCTOSITENbHON pabOThI 3,67 132
Bua konTpoJs: 3a4er / 3k3aMeH 1,0 JK3aMeH
(36)
Bunel yue6HOM paboTh B 3ageTHBIX B actpon.
CIMHUTIAX qacax
OO0u1asi TPy10€eMKOCTh IUCHUIIIMHBI 110 Y4e0HOMY IJIAHY 17,0 459
AyIUTOpPHBbIE 3aHATHS: 8,0 216
Jlexuunu (Jlek) 2,7 72
[TpaxTnueckue 3anstus (113) 2,7 72
JlaGopaTtopust 2,7 72
CamocrositesqbHas padora (CP): 7,0 174
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 7,0 174
Bua koHTpoOJIs: 3a4eT / IK3aMeH 2,0 DK3aMeH
(34
B ToM unciie o cemecTpam:
3 cemecTp
OO0uiasi TPy10€eMKOCTh B ceMecTpe 7,0 189
AyJIUTOpPHBbIE 3aHATHS: 2,7 72
Jlexuuu (Jlek) 1,35 36
ITpaktuueckue 3ansatus (113) 1,35 36
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 3.3 90
Jlpyrue Buapl caMOCTOATEIBHON PabOThHI 3,3 90
Bua koHuTpoJs: 3a4er / 3K3aMeH JK3aMeH
1,0
27)
4 cemecTp
O01asi TPy10eMKOCTh B ceMecTpe 10,0 243
AyIUTOpPHBbIE 3aHATHS: 5,33 144
Jlexiuu (JIek) 1,35 32
[TpakTueckue 3anstus (113) 1,35 32
JlaGopaTopus 2,7 45
CamocrositesbHas padora (CP): 3,67 99
Jlpyrue BUJIbl CAMOCTOSTENBbHON pabOThI 3,67 99
Buja xoHTpOJA: 3a4eT / IK3aMeH 1,0 JK3aMeH
27)

AHHOTanus padoyveil nporpaMmsl AUCHUILINHBI «Pu3ndeckas xumun» (b1.5.15)
1. Ilesm AMCUMIUIMHBI: PACKPHITH CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIOLUIUX XOJIOM
XMUMHYECKOTO Mpoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB W HAyYUTh CTYyJCHTA




rpaMOTHO MPUMCHATHL HUX IPU PCHICHUHW KOHKPCTHBIX TCOPCTUUYCCKUX W HNPAKTHYCCKHUX 3a/ady,
IMOHATH OCHOBHBLIC KUHCTHUYCCKNEC 3aKOHOMCPHOCTH IMMPOTCKAHUA XUMHUUYCCKUX MPOLCCCOB U POJIb
Kartajin3a ajid XAMHUYECKOM TEXHOJIOTHH.

2. B pe3yabTare n3yueHus JUCHUIIMHBI CHENHATHUCT I0JIZKEH::
Obnaoams cnenyrommmu oOmexyasTypasiMu (OK), obmenpodeccnonanbasivu (OITK)

u ipodeccuonanbHbiMA KomnereHusMu (11K):

CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIUICHUIO, aHanu3y, cuHresy (OK-1);
CIOCOOHOCTBIO BOCHPUHUMATh, pa3BUBAaTh W HCIIOJIB30BaTh TEOPETUYECKUE OCHOBEI
TPaJMLIMOHHBIX U HOBBIX Pa3/Ie€JI0B XMMHHU MpHU pelieHny npodeccruoHanbbix 3aaa4 (OIIK-
1);
BJIQJICHUEM HaBBIKAMHM XHMHUYECKOTO SKCIIEPUMEHTA, CUHTETUYECKUMHU U AHATUTUYECKUMU
METO/IaMH1 MOJIyYEHHs M UCCIIeI0BaHUs XUMHUUECKUX BemecTB U peakuuii (OI1K-2);
CIIOCOOHOCTBIO TNPUMEHSATh OCHOBHBIE €CTECTBEHHOHAY4YHbIE 3aKOHBI IMpPU OOCYKIECHUU
nostyueHHbIX pe3ynbratoB (I1K-4).
B pesynbrate nzydenus kypca « PU3sn4ecKoi XUMHW» CTYJIEHT JOJIKEH:

3uamo:
OCHOBHBIE 3aKOHbl (U3NYECKOW XHWMHH, B3aMMOCBS3b (PU3NYECKMX U XUMHUYECKHX
XapaKTEepPUCTUK MPOIIECcCa;
MyTU OINpeAeieHHs] BaXHEUIIUX XapaKTePUCTHK XHUMHUYECKOrO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJA MPOJIYKTA, CTENEHHU MPEBPAIlleHNs UCXOJAHBIX BELIECTB)
Y BIUSHUS Pa3IUYHbIX (DAKTOPOB Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;
TEPMOIMHAMHYECKOE OMMCAHUE CBOMCTB MJEabHBIX U HEUAEaIbHBIX PACTBOPOB, MOIXObI K
HaX0XJACHUIO MapIHaIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PAacTBOPA.
TEOPHIO TraJIbBAHUYECKUX SIBJICHUM;
TEOPUH KHHETUKH, IIyTH TEOPETUYECKOTO pacyera CKOPOCTEH XHMHYECKUX pEaKkUud H
OTPaHUYECHUS B IPUMEHUMOCTH PACYETHBIX METOJOB;
OCHOBHBIC YE€pTbl TOMOT€HHOTO M TE€TEPOTre€HHOr0 KaTajau3a, IPUYHHBI YCKOPEHUS
XMMHMYECKOTO ITPOLECCa B IPUCYTCTBUU KaTalIu3aTopa.

Ymemu:
IPUMEHATh TEOPETUYECKHE 3HAHUS M OKCICPUMEHTAIBHBIE METOABl HCCIIECJOBAHMS
(bu3n4ecKoi XUMMHUH IIPU PELICHNHU NPO(eCcCHOHANBHBIX 3a/1a4;
IIPEICKA3bIBATh U HAXOAWTH ONTHUMAJIbHBIE YCIOBHSA NPOBEACHUS XMMUYECKOIO Ipolecca ¢
LENbIO0 TIOJYYEHHS] MAKCUMaJIBHO BO3MOKHOTO BBIXOJJa HHTEPECYIOLIETO IPOIYKTa;
IIPOBOJUTHh AHAJIN3 M KPUTHUYECKH OLICHUBATH IOJIYYECHHBIC DKCIEPUMEHTAJIBHBIC JAHHBIC,
0000111aTh 1 IeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB.
IPUMEHATh TEOPETUYECKHE 3HAHUS M OKCIEPUMEHTAIBHBIE METOAbl HMCCIIECJOBAHMS
¢u3n4YecKol XUMHM JUIs DEIICHUs BOIIPOCOB, BO3HMKAIOIIMX IPU HU3YYEHUU KUHETHUKH
XMMHMYECKUX PEaKIIN;
IIPOBOJUTHh AHAJIW3 U KPUTHUYECKH OLICHHWBATH IIOJIYYEHHBIE DKCIEPHUMEHTAJIbHBIE JaHHBIC,
0000111aTh 1 IeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:
KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJ0B (PU3MYECKONH XUMMHU Ui peIleHUs
KOHKPETHBIX MCCIIEA0BATENbCKUX 3a/1a4;
HaBBIKAMU OIPENEJICHNUS COCTOSHMsSI PaBHOBECHS W CaMOIPOM3BOJIBHOTO HaIlpaBJICHUS
XMMHMUYECKOTO IIPOLECCA;
3HaHUSIMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMHUM JJsl COJiepXKaTeabHOM HHTEprpeTanuu
TEPMOJIMHAMHYECKHUX PACUETOB;
METOJaMH ONPEIEIICHUs MOpsAKa U CKOPOCTH PEAKIMH, YCTAHOBJICHMS JIMMUTHUPYIOIIEH
CTaIuU U MEXAHU3Ma N3Y4aeMON XMMUYECKON peaKIu;
HaBBIKAMU  COCTABJIEHUS TaJIbBAHWYECKUX  DJEMEHTOB JUI  LEJIEed  ONpelesIeHUs
TEPMOJIMHAMHYECKUX XapAKTEPUCTHK U KOHCTAHT PABHOBECHS UCCIIEyEMOMN PEAKIIVH;



— 3HaHUSMHU OCHOBHBIX 3aKOHOB XUMHUYECKOW KWUHETHKH, BIHSHHUS PA3IUYHBIX (PAKTOPOB
(Temmepatypsl, JaBJICHUS, KaTajlnu3aTopa) Ha CKOPOCTh XUMHUECKOM peaKIuu.

3. KpaTtkoe conep:kaHue TUCHUIINHBI:

5 CEMECTP

XHMHYeCcKasi TePMOAMHAMMKA. TepMOAMHAMUYECKUE CUCTEMBI U TEPMOJAUHAMUYECKUE
napaMmeTpbl. DKCTEHCUBHbBIE 1 UHTEHCUBHBIE CBOWCTBA CUCTEMBI. TepMOIMHAMUYECKHI Ipoliecc.
OyHKIUM COCTOSIHUSA W (QYHKIMH Tpoliecca. BHYTpEHHsSST SHEprust M SHTAIBIHS CHCTEMBI.
Temora n paGota Kak (QOpMBI Neperaud SHEPruu OT CHCTEMbI K cHcTeMe. MexaHuueckas
pabora (pabota pacmmpeHus) W ToJie3Has pabora. DOPMYITHPOBKH TMEPBOro Hadajia
TEPMOJAMHAMHUKH. B3auMOCBS3bp TEIUIOTHI, pabOTBl W W3MEHEHHsT BHYTPEHHEH OSHEpruM B
M30XOPHOM, M300apHOM U H30TEPMHUYECKOM Ipolleccax. TemaoeMKOCTh BEUIECTB, MOJISIpHas
TEIJIOEMKOCTh. TeII0EeMKOCTh TBEPABIX BELIECTB M KHJIKOCTEH, TEIUNIOEMKOCTbh HIEaTbHBIX
ra3oB, B3aUMOCBSI3b Cp M Cy WJICAIBHOTO Ta3a. 3aBUCHMOCTb TEIIOEMKOCTU OT TeMIEepaTyphl,
CTeNeHHble psAAbl. TermnoBoll 3¢¢ekr xumuuyeckoro mnpouecca. CTaHIapTHbIE SHTAIBINU
oOpa3oBaHusl U cropanus BemiecTB. IIpuMenenue 3akoHa ['ecca ns BBIYMCIIEHUS TEMJIOBBIX
3¢(HEeKTOB XUMHUYECKUX U (PU3UKO-XUMUYECKUX MporeccoB. CBs3b TEMIOBBIX 3PPEKTOB NpU
MTOCTOSIHHOM 00BEME U MPH MOCTOSHHOM JAaBJIEHWU. 3aBUCUMOCTD TEIJIOBOTO 3P deKTa peakuu
oT Temneparypel. BpiBon u aHanu3 ypaBHeHust Kupxroda. Camonpou3BosibHbIE U
HECaMOTIPOU3BOJIbHbIE, OOpaTUMble M HEOOpaTMMblE, PABHOBECHbIE (KBa3WCTaTHYECKHUE) U
HEpaBHOBECHbIE  Mpouecchl. PaboTa paBHOBECHOTO UM HEPAaBHOBECHOTO  IIPOIIECCOB.
@OpMyIMPOBKM BTOPOTO Hadaja. DHTPONUSA KaK KPUTEpUN PABHOBECHS W HAIPABIECHHOCTH
CaMOTIPOM3BOJIBHBIX MPOILECCOB B M30JMPOBAHHBIX cHcTeMaX. PacyeT M3MEHEHUs SHTPONHUU B
Pa3IMYHBIX MPOLECCAaX, CBSA3aHHBIX C U3MEHEHUEM COCTOSHHUS HACaIbHOro rasa. V3meHeHue
SHTPONMU B IMpPOLECCE CMEUIEHHs HICAIbHBIX ra3oB. M3MeHeHue sHTponuu npu (Pa3oBbIX
nepexonax. Iloctymar Ilmamka (Tpetmii 3akoH  TepMoaMHAMHKH).  CTaTHUCTHYECKas
UHTEpHpeTalyss BTOPOrO Haudala TEPMOAMHAMMKH. BbluncieHne aOCONIOTHON 3HTpONHUH
BellecTBa. PacueT W3MEHEHUs DSHTPONMM B XHMHYECKUX PEaKUUAX TP Pa3InYHBIX
temneparypax. OObenunenHoe ypaBHeHwe | wu Il 3akoHOB TepMOIWHAMHUKH. OHEPTHs
I'enpmrosibiia U 3Heprus I'mb0ca Kak KpUTEpUM HANpaBICHHOCTH U Ipejena HpOTeKaHMs
IIpoIeccoB. 3aBUCUMOCTh 3Hepruu ['enpmronbua u sHepruu I'u60ca oT napaMeTpoB COCTOSTHHUS,
XapakTepuctuueckue (yHKuuu. YpaBHeHue [ubO0ca-I'enpmrosnbua. Pacuer craHgapTHbIX
sHepruii ['m60ca u I'eapbMroabpa XMMUYECKUX peakLUi TP pa3InyHbIX TeMIepaTypax.

OneMEHTBl CTaTUCTUYECKON TEPMOJAMHAMUKH. MEXaHHYECKOE ONMCAHUE MOJIEKYIISIPHON
cucreMmbl. Dynkuusa pacrnpenencHus Makcsemia - bonbimana. CTaTUCTHMYECKHE CpEIHHUE
3HAYEeHUsT MAaKpPOCKOIMYECKUX BeIWYMH. AHcamOnu I'm60ca. DyHKUuHM pacrpenesneHus i
KaHOHMYECKOTO ¥ MaKpOKaHOHMYECKOro aHcamOie. OHTponmuss W TepMOIAMHAMHUYECKas
BeposTHOCTb. Popmyna bosbumana. CyMMa 10 COCTOSHHAM KaK — CTaTUCTHYECKas
XapaKTepUCTHUYECKAS byHKLUS. Cratuctuueckue BBIPAYKEHUS U1 OCHOBHBIX
TEPMOJAMHAMHUYECKUX (DYHKIUI - BHYTpPEHHEW >HEpPruu, SHTPOIUH, SHEpruu Il esnbMronbua u
sHeprum ['n6oca.

DneMeHThl TEepPMOAMHAMHMKH HeoOpaTMMbIX IporeccoB. OmnucaHue HeoOpaTUMBIX
IIPOLIECCOB B TEpMOAMHAMUKe. (DEHOMEHOJIOTUYECKHE 3aKOHBI I CKOPOCTEM IIPOLIECCOB.
HeoOpatumsle mporecchl U MPOU3BOACTBO SHTPONUHU. 3aBUCUMOCTh CKOPOCTH IPOH3BOJICTBA
SHTPOINHUHU OT 000OIIEHHBIX MOTOKOB U cuil. Teopema ITpuroxuna. CooTHOLIEHHS B3aUMHOCTH
Onzarepa W MX HCIHOJB30BaHHE B JIMHEHHON TepMOAMHAMHUKE HEOOPATUMBIX IPOLECCOB.
CucremMpl IEPEMEHHOIO COCTaBa. XMMHUUYECKUH MTOTEHIIMAI KOMIIOHEHTA CUCTEMBI. 3aBUCHMOCTD
XMMHMUYECKOTO TMOTEHLMala OT JaBJICHMs M TEMIepaTypbl. YCIOBUS pPaBHOBECHA U
CaMOIIPOM3BOJIBHOTO IPOTEKAaHUs Ipoliecca B CUCTEMAxX MEPEMEHHOIO COCTaBa. XHMHMYECKUN
MOTEHIIMAJ MJICAIbHOTO T'a3a U KOMIIOHEHTA CMECH MJCAIBHBIX ra30B. XUMUYECKUN MOTEHIMAI
peanbHOro rasa, GyruTuBHOCTD (JIETY4eCTh), KOAQPUIHUEHT PYrUTUBHOCTH.



XuMHnuyeckoe paBHOBecHe. 3aKOH JICUCTBYIOIIMX Macc. TepMoAMHaAMHUYecKass U
SMIMPUYECKNE KOHCTAHThl XUMUYECKOTO paBHOBECHUS. KOHCTaHTBI paBHOBECHS /17151 TOMOT€HHBIX
U TETEPOreHHbIX PEAKIMM, HICATbHBIX M HEUJCAIbHBIX PEAKLUMOHHBIX cucTeM. CMelleHue
XMMUYECKOTO PaBHOBECHUS IIPY M3MEHEHUH JIaBJICHUS U JJOOABJIEHUH B CUCTEMY MHEPTHOT'O Ta3a.

VYpaBHEeHHE H30TEPMbl XUMHUYECKOW peakiuu (n3oTepmbl Bant-I'odda), xumnyeckoe
CpoACTBO. BnusHue TeMieparypbl Ha KOHCTaHTY XMMUYECKOTO PaBHOBECHS, BBIBOJ U aHAIN3
ypaBHEHHI W300apbl M WU30XOPHl XMMHYECKOW peaknuu (M300apel U u30xopsl Bant-l'odda),
MHTErpUpOBaHUE ypaBHEHUI. PacueT cpeHero n MCTUHHOIO TEIUIOBOTO A(PPEeKTa XUMHUECKUX
peakuuil U3 3aBUCUMOCTH KOHCTaHTBbl paBHOBECHsS OT Temmeparypbl. Pacuer KOHCTaHT
paBHOBECUS] W3 CTAaHAAPTHBIX TEPMOJMHAMUYECKUX (YHKUMN peakuuid, Boramcienune Ka u3
IpUBEACHHBIX dHepruil ['nd0ca. BrluncieHne KOHCTAHT paBHOBECUS XMMHUYECKUX PEAKLUH 110
CIPaBOYHBIM JAaHHBIM O KOHCTaHTaX paBHOBECUS peaklUMid o00pa30BaHUs COECIUHEHUH U3
MIPOCTBIX BEIIECTB.

da3oBble paBHOBECHSI B OJIHOKOMIIOHEHTHBIX cucTtemax. ®a3a, KOMIOHEHT, YHCIIO
crenieHeld cBoboxpbl. [IpaBuno ¢a3 ['mddca (6e3 BriBoga). Jnarpamma ¢a3zoBbIX paBHOBECUH B
OJIHOKOMIIOHEHTHBIX cucTeMax. TpoiiHas u KpuTudeckas TO4ku. [IpumeHenue mnpaBuna a3
I'm60ca mist ananu3a (pa3oBBIX paBHOBECHUM B OJTHOKOMIIOHEHTHBIX CHCTeMaX. BriBoa u aHamu3
ypaBHeHus KuanelipoHa. 3aBHCHUMOCTb TeMIEpaTyphbl IUIABJIECHHS OT BHEUIHEro JaBJICHUS,
UHTerpupoBanue ypaBHeHus Kraneilpona s paBHOBecHsl TBEpJO€ TEIO - JKUIKOCTb.
PaBHoBecus ¢ rasoBoii (hazoit, ypaHenue Kianeiipona-Knaysuyca, uHTErpupoBanue ypaBHeHuUs
JUISl TIPOIIECCOB MCMTAPEHUs U BO3TOHKHU. OmnpenieieHne KOOpAUHAT TPOMHOM Touku. B3anmocBs3b
SHTAJBIUMN IUIAB-JICHNs, UCHIAPEHUSI W BO3TOHKH B TPOMHOM Touke. [IprMeHeHne ypaBHEHUS
Knaneitpona-Knay3uyca s pacuera u3sMeHEHHUS! TEPMOJIMHAMUYECKUX (YHKIHMHI Mpu (a3zoBbIX
MpEeBpAIllCHUAX. DMIUPUYE-CKOe mpaBuiio TpyToHa.

Tepmoaunamuyeckasi Teopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoObl
BBIpOKEHHUSI COCTaBa pacTBopa. llapuumanbHble MOJIApHBIE BENUYHMHBL. YpaBHeHHs | nOOca-
Hiorema. WneanvHbie pacTBOpbl. TepMoanHamuueckue (YHKIUU CMELIEHUsS Ul MIealbHbIX
pactBopoB, 3akoH Paymns. IlpenenpHo-pa3OaBieHHBIC pacTBOphI, 3aKoH ['eHpu. HewmmeanbHbie
pacTBOpBI,  IOJIOXKUTEJIBHBIE W  OTpPHULATENIBHBIE  OTKJIOHEHHs OT  3akoHa  Payns.
TepMoanHaMuueckoe ONUCAaHUE HEUACATbHBIX PACTBOPOB, AaKTUBHOCTh, KO3 ULIHEHT
akTuBHOCTH. (CTaHIapTHBIE COCTOSIHUA  KOMIIOHEHTOB  pacTBopa. CuMMeTpuYHass U
HECUMMETPUYHAsi CUCTEMbl cpaBHEHHUS. Pacdyer akTMBHOCTH M KOX(PPHUIMEHTOB aAKTUBHOCTHU
KOMIIOHEHTa pacTBopa. KosmuratuBHble CBOMCTBA pacTBOPOB HENETYYHMX BEIIECTB B JIETY4EM
pactBoputeine. Kpuockomnus, 30ymumockomnusi. OcMoc, 0CMOTHYECKOE JaBJICHHUE.

da3oBble PAaBHOBECHS B MHOIOKOMIIOHEHTHBIX cHcTeMax. JlnarpamMmbl «JaBiaeHUe-
COCTaB», «TE€MIIEPATypa-COCTaB», «COCTAB I1apa-COCTaB JKUJIKOCTU» Ui UICAIbHBIX U
HeuzeanbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBamoBa, Aseorpomusa. DPU3NKO-XUMHYECKHE
OCHOBBI pa3fieNieHUs KUAKUX cMecel, pekTudukanus. OrpaHnyeHHasi B3aUMHasi paCTBOPUMOCTD
xuakocreid. CucreMsl ¢ BEpXHEN U HUKHEN TeMIiepaTypol pacciauBanus. [IpaBuno Anekceesa.
[leperonka ¢ BOASHBIM MapoM. TepMUYECKHH aHaIU3, KPHUBBIE OXJIAXKJCHMS, MOCTPOCHUE
JarpaMMbl IJIABKOCTH IO KPUBBIM OXJaXAeHUs. CUCTEMBI C OTPAaHUYEHHOW U HEOTPAaHUYEHHOU
pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpJAOM cocCTOssHUM. M3omopdusm. Tumbsl TBepabIX
pacTBOpoB. JlarpaMmbl MJIaBKOCTH HM30MOPGHO KPUCTAJUIM3YIOIIMXCSA BeIlecTB. JlMarpaMmbl
IUTABKOCTH HEM30MOP(HO KPUCTAJUIU3YIOIUXCS BEIIECTB (C 00pa3oBaHUEM MPOCTON IBTEKTHKH,
¢ 00pa3oBaHMEM YCTOMUMBBIX U HEYCTOMUMBBIX coeJMHEHUH). OnpeenieHne cocTaBa IBTEKTHKI
IIOCTPOEHHUEM TpeyrosibHUKa Tammana. CUCTEMBI C OTPaHUYEHHOW pacTBOPUMOCTBIO BEILIECTB B
TBepaoi ¢aze. [Ipumenenue npasuina a3 ['m66ca k uccnegoBaHn0 (a3oBbIX PAaBHOBECHIA.

6 CEMECTP
PaCTBOPBI IJICKTPOJUTOB. TepMOI[I/IHaMI/I‘-IeCKOC OIMCaHHE CBOICTB pacTBOpPOB
QJICKTPOJIUTOB. AKXTHBHOCTH U KO3(I)(I)I/II_II/IGHTLI AKTUBHOCTH JJICKTPOJIMTA U MOHOB B PaCTBOPC,
CpCAHUC HOHHBIC I(OE)(I)(I)I/II_II/ICHTLI akTUBHOCTH. CBS3b aKTHUBHOCTH QJICKTPOJIMTa CO CpGI[HCfI



WOHHOW aKTUBHOCTBIO M  KOHUEHTpauuen snekrpoiura. HoHHas cuia  pacTBopa.
Onekrpocratudeckas teopust [lebas-Xrookkens. PacueT akTUBHOCTH U CPEIHUX HOHHBIX
KO2((UIIMEHTOB aKTHBHOCTU CHJIBHBIX DJIEKTPOJIMTOB B Pa30aBIICHHBIX M KOHIICHTPUPOBAHHBIX
pPacTBOPOB M PAaCTBOpPAaX YMEPEHHOW KOHIIGHTpAlMU. YJelbHAas U MOJISIpHAsl 3JEKTPUUYECKUE
npoBoAUMOCTA. CKOpPOCTh JBWKEHUS M TMOJBHKHOCT, HOHOB. [lpenenbHble MOJSIpHBIC
AJNIEKTPOMPOBOJHOCTA HOHOB. 3aKOH HE3aBUCUMOTO JBMKeHUsS MOHOB Konbpayma. [Ipumenenue
U3MEPEHUN DJIEKTPUYECKOW MPOBOAUMOCTH Il ONpPENETICHUS CTENeHHM U KOHCTaHThI
JMCCOLIMAIINY CJIA0bIX IEKTPOJIUTOB.

DJIeKTPOXMMHUYECKHe cucTeMbl (uenu). Bo3HMKHOBEHHME CKauka TMOTEHI[MAIa Ha
rpanuile pazaena npoBoaHukoB I u I pona. /IBoiHOM 31eKTpUYECKU CIOH. DIEKTPOABUKYIIAS
Cuja TaJbBaHMYECKOIO 3JEMEHTA, 3JEKTPOAHBIA TOTCHIMANL TepMoauHaMUyecKas TEeOopus
ralbBaHUYECKUX SBJIEHUU, ypaBHeHHMe HepHcra. DnekTpoxumuyeckas (opMa OCHOBHOTO
YpaBHEHUS TEPMOJMHAMHKH, TemrneparypHblii koapdunuent DJC. Dnextponst I u Il pona,
ra3o0Bbl€ U OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC JIEKTPO/AbI. THIBI TaJbBAHUUECKUX DJIEMEHTOB:
XUMUYECKHE, KOHIICHTPAIIMOHHBIE, C TIEPEHOCOM U 0€3 epeHoca. XUMHUYECKHE UCTOYHUKU TOKa,
TOTLJTUBHBIE DJIEMEHTHI.

XumMnueckas KHHeTHKA. CKOPOCTh XHUMHUYECKOW pEaKIMH, KOHCTAaHTa CKOPOCTH,
MOPSIIOK U MOJIEKYJISIpHOCTh peakuuu. Kunernka HeoOpatumbix peakuuid 1-ro, 2-ro, 3-ro u
HyseBoro mopsiakoB. uddepeHninanbable 1 MHTETpATIbHBIC METOJBI OMPEICTICHUS TMOPSAKa
peakuu. CioxxHple peakuuu. [IpuHIIATT HE3aBUCUMOTO MPOTEKAHUS DJIEMEHTAPHBIX PEAKITUH.
OOpatumble, TMmapauiebHBIE W TOCJENOBAaTElbHBIE peakiuu 1-ro Tmopsnka. BrausHue
TEMIlepaTypbl Ha CKOPOCTb peakuuH, npuodnamxeHHoe mnpaswio Baut-I'odda. Ypasnenue
Appennyca, muddepeHnaNbHas W HHTETPAIbHBIC (POPMBI ypaBHEHHS. ODKCIOHEHITMATbHAs
¢dbopma ypaBHeHUsI AppeHryca. DHEprus akTUBALUU U MPEAIKCIIOHEHIIUAIbHBIN MHOKHUTEb.
Teopun XMMHUECKOW KHHETHKH: TEOPHS AKTUBHBIX COYJApEHUN U TEOpHUS IEPEXOJHOTO
coctostHUsT TIIC (aKTUBHUPOBAHHOTO KOMILIEKCA). DHTAJIBIHS M IHTpONUs akTuBammu. Cxema
JIuunemana. [Ipuumnbel HeTouHOCTH cxeMbl JImngemana. IlonpaBku ['mnHmensByna u Kaccens.
Teopus nepexoHOTO COCTOSHUS.

DOoTOXUMHUYECKHE pEaKIHH. XHUMHUYecKkne U (QOTOPHU3NYECKHE CTaaul, BTOPUUHBIC
npoueccel. Kunetuka dotoxumuueckux peakuuid. CeHCHOMIM3UPOBAHHBIE (POTOXUMHUYECKHE
peakiuu. llemHble peakuuu, MeXaHU3Mbl 3apOXKJIEHUS, pa3BUTUA U OOpbIBa  IICTIH.
HepazBeTBneHHbIE U pa3BETBIICHHBIE LIENIHbIE peakUUU. BeposTHOCTHas TEOpHs pa3BETBICHHBIX
peakumii. IlpenenbHble sABIEHHS B LENHBIX pPEAKLUAX, HWKHUU M BEPXHUU Npelenbl
BOCIJIAMEHEHHS.

Karammu3. ['omoreHHeiii u rereporeHHbld KaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiuil. BnusHue katanuzaTopa Ha TEPMOJMHAMUYECKHE M KUHETUYECKUE
napameTpsl peakiiny. CeJeKTUBHOCTh KaTallu3aTopa, KaTaJIuTUYEeCKas aKTUBHOCTh. | OMOTE€HHBIN
kartanu3. CIUTHBIA U pa3/elbHbIA MEXaHU3Mbl KAaTaIUTHYECKOTO JEHCTBHS. DHEPreTUUYECKUE
qUarpaMmbl  B3aUMOJCWUCTBHSI peareHTOB ¢ KaranuzaropoMm. OOmmid U  cnenuduueckui
KHCIIOTHO-OCHOBHOM  KaTaJu3. Karanu3  kommexkcamu NEepeXOqHbIX  METaJUIOB.
®epMeHTaTUBHBIN KaTanu3. l'ereporeHHbll kaTanu3. THUMbl T€TEpOreHHBIX KaTalU3aTOPOB.
3aKoH JEHCTBYIOMMX MOBEpXHOCTEW. KMHETHKA reTeporeHHbIX peakiuil.

4.00beM yueOHOM TMCUMIIINHBI

Bcero 5 cemecTp 6 cemecTp
Bunsl yueOHOIM paboThI B3ay. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el yacax en. qacax el qacax
Oo0masn TPYAOEMKOCTh
AUCHHMIVIMHBI N0  y4eOHOMY 16 576 8 288 8 288
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 8 288 4 144 4 144
Jlexun 3,56 128 1,78 64 1,78 64




[IpakTrueckue 3aHATHS 1,78 64 0,89 32 0,89 32
JIabopatopHbie pabOThI 2,67 96 1,33 48 1,33 48
CamocrosiTesibHas padoTa 6 216 3 108 3 108
Bux KOHTpOJIS: IK3aMEHBbI 2 72 1 36 1 36
Bcero 5 cemectp 6 cemecTp
Buner yae6HOM paboThI B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el yacax el yacax el Jacax
Oo0masn TPYAOEMKOCTh
AUCHUIUVIMHBL MO0  y4eOHOMY 16 324 8 216 8 216
TJIAHY
AyAUTOpPHBIE 3aHATHS: 8 216 4 108 4 108
Jlexunu 3,56 96 1,78 48 1,78 48
[IpakTHueckue 3aHATHS 1,78 64 0,89 32 0,89 32
JlabopaTopHbie pabOTHI 2,67 72 1,33 36 1,33 36
CamocrosiTesqibHast padoTa 6 162 3 81 3 81
Bujx KOHTpOJIsi: IK3aMeHbI 2 54 1 27 1 27

AHHOTAIUA Y4eOHOH MPOrpaMMbl M CHUIIMHbI
«XuMH4eckne 0CHOBBI OnoJsiornyeckux npoueccon» (b1.b5.16)

1. Hean aucuMnaMHbI: puoOpeTeHrne CTyJIeHTaMH 3HaHUM O XMMHUYECKUX MpOIeccax,
MPOTEKAIOIINX B )KMBBIX KJIETKaX M OpraHu3Max, 0 OMOJIOTUYECKUX CyOCTpaTax, y4acTBYIOIIUX B
3THX IMpolieccax, O BO3MOXKHOCTH BO3JEUCTBUSA IMPOJYKTOB XHMMHUYECKOTO MPOU3BOJCTBA Ha
KUBBIE OPraHU3MbI, a TAKKE€ O BO3MOXKHOCTU MPUMEHEHUSI NOCTUKEHUM XUMHUH U OMOXHMHUHU B
o0nacTu GMOTEXHOJIOTHH.

2. B pe3yabTare n3yueHus AUCUMILJIMHBI CIIEHHAJHUCT 10JIKEH::

Obnadams CIEYONUMA KOMIICTCHIIUSAMHU:

—  CIOCOOHOCTBHIO K aOCTPAaKTHOMY MBIIIICHHIO, aHAu3y, cuHTe3y (OK-1);

- CIOCOOHOCTHIO BOCHPHUHMMATh, pa3BUBaThb U HCIOJb30BaTh TEOPETUUYECKUE OCHOBBI
TPaJMLMOHHBIX U HOBBIX Pa3/IeJOB XMMUH NpH perieHnu npodeccuonanbubix 3ama4 (OIIK-1);

- BJIaJICHEM HOPMaMU TE€XHUKU OE30MaCHOCTH M YMEHUEM DPean30BaTh UX B J1a0OPATOPHBIX U
TexHosiorudeckux ycinopusx (OITK-6);

- BIAJCHUEM CHCTeMON (yHIaMEHTAIbHBIX XHMHUYECKUX MOHATHM U METOJO0JOTHYEeCKUX
aCreKTOB XUMUH, popMamMu U MeTo1aMu HaydHoro no3Hanus (I1K-3).

B pesynbraTe n3yueHus: AUCUUILIUHBI CTYJCHT JTOJIKEH:

3namo:

TEOPETUYECKHE OCHOBBI OMOJOTMYECKON XMMUHU (COCTaB M CTPOCHHE KIETKU; CTPOCHHUE U
XMUMHYECKHE CBOIMCTBA AMHUHOKUCIIOT, HYKJICMHOBBIX KUCIIOT, JIMIIUJOB, YIIIEBOJOB; CTPOCHHE U
GbyHKIMH OETKOB; MEXaHM3M W KHHETUYECKHE 3aKOHOMEPHOCTH ()ePMEHTATUBHOTO KaTaiusa,
MeTaboIM3M YreBOJOB U KUPHBIX KUCIOT, MEXaHU3MbI XpaHEHHsI U pealli3allii TeHeTHIEeCKON
nH(pOpMAallUY; MEXaHU3Mbl JEHCTBHS TOPMOHOB; MEXaHHU3M IEpeAayd HEPBHOTO HUMIYIbCca U
POJIb HEHPOMEANATOPOB; MEXaHU3MBI ACHCTBUS JIEKAPCTB U KCEHOOUOTHKOB M X META0O0IU3M).

Ymemy:

WHTEPIPETUPOBATh COBPEMEHHBIE METOJbl (PU3UKO-XMMHUYECKOTO aHalh3a coCTaBa H
CTpoeHUs OEJIKOB, HYKJIEHMHOBBIX KHCIOT U TMOJMCaXapHua0B, a Takke mMeTtoasl Ha ocHoBe JIHK-
texHosorui (ITLIP, knoHupoBaHue reHoB, PUHTePIPUHTHHT).

Braoemy:

- HaBBIKAMH PabOTHI C OUOIOTHYECKUMU 0OBEKTAMU;
- (M3MYECKUMU U XUMHUYECKUMH METOJAMH BBIJIENIEHUsI OMOJIOTUYECKU-aKTUBHBIX COCAMHEHUN




U3 PACTUTEINbHBIX U KUBOTHBIX KIIETOK;
- METOJIaMH Pa3/ieTICHHs OCITKOB U HYKJICMHOBBIX KHCIIOT, a TAKXKE OTPEICIICHUS UX COJIEPKaHUs
B BOJIHBIX PacTBOpax;
- (QU3UKO-XMMUYECKUMHU METOJaMHU  aHalli3a MOJICKYJISIPHO-MACCOBBIX  XapaKTEPUCTHK
OHMOIIOJIUMEPOB.
- METOJIaMU HJACHTU(PUKALMHA U KOJUYECTBEHHOTO OTpeIeieHuUsI OEIKOB, JIMMUIAOB, YIIE€BOIOB U
HYKJIEMHOBBIX KHCJIOT.

3. KpaTkoe coaepkaHue TMCUMILIUHBI:

1. Benenue. I[lpeamer Ouoxumuu. CBsi3b OMOXMMHH C POJCTBEHHBIMU JUCHHUILTHHAMHU.
Cratuveckasi OMOXHMUSI: U3ydEHUE XUMHUECKOTO COCTaBa M CTPOCHHMS BEIIECTB, COACPIKAIUXCS
B ’KUBBIX OpraHu3Max. /J[nHamudeckass OMOXUMUS: U3Yy4eHHE OOMEHHBIX MPOIECCOB KaK OCHOBBI
NESITETFHOCTH JKMBBIX OPTaHU3MOB.

2. OCHOBHBIC TMOJIOKEHUS LHUTOJOTHUU. DJIEMEHTHI KJIETOUYHOW Teopuu. IIpokapuoTel u
syKapuoThl. KileTouHble oOpraHeiibl, WX CTpOeHHWE U (YHKIUU, KIETOYHAs MeMOpaHa U
nuTockeneT. BogHo-coseBoii 0anaHC KIETKH.

3. AMUHOKHCIIOTHI U O€KHU. AMUHOKHCIIOTBI: CBOMCTBA, KJIacCU(PHUKAIIKS, METO/Ibl aHAIIN3A.
Ilentuapr u Oenku. IlepBuuHas cTpykTypa OenkoB. XUMHYECKHE CBOICTBA U METOIbI
OTIpeNieTICHUS] TIEPBUYHON CTPYKTYpbI OeTKOB. BHYTpH- 1 MEXMOIEKYIIpHBIC B3aUMOCHCTBUA,
OTIPENETISIONINEe TPOCTPAHCTBEHHYIO  CTPYKTypy OenkoB. Bropwunas, TpetnuyHas wu
YeTBEPTUYHAS CTPYKTYypbl. OyHKIMM OenkoB U menTuaoB. JleHarypanus OenkoB (oOpaTumas,
HeoOpaTumasi). BiusHue nepapxuyeckoil CTpyKTyphl O€JIKOB Ha MX OMOJOrHYECKHE CBOWCTBA.
Metoapl BbiieneHus W uaeHTHukanuu OenkoB. Kiaccudukanus OenkoB. Ponb OenkoB B
MMUTAaHUU.

4. ®epmentel. Butamunbsl. Homenkmarypa u knaccudukanus depmeHToB. CTpykTypa U
KaTaJIATUYECKHEe CBOWCTBA (epMeHTOB. MexaHu3mbl aecTBus  (epMeHToB. [IpuHimm
WHIYIIUPOBAHHOTO  COOTBETCTBUSI  (PEPMEHT-CYOCTPATHOTO B3aUMOJICUCTBHUS. Y paBHEHHE
Muxasnuca-MeHTeH, KOHCTaHTa Mwuxasiauca, SKCIEPUMEHTAIbHOE OINPENEICHUEe KOHCTAHThI
Muxasnuca o metonay JlalinyuBepa-bepka. KonmudyectBenHnoe omnpezenenue (GpepMeHTaTUBHOM
akTUBHOCTH. BnusitHue temmnepatypsl, pH, KoHIeHTpanuu GepMeHTa u cyocTpaTa Ha CKOPOCTH
(hepMeHTaTUBHBIX peakiuil. Perymnsaius aktuBHOCTH depMeHTOB. THTHOUTOPHI (hepMEHTOB Kak
JIEKApCTBEHHBIC  CpeICTBAa. buoMemunuHckoe 3HaueHue ¢epmeHToB. KodepMmeHThl 1
kodakTopsl. Butamunsl: onpeneneHue u knaccudukanus. CTpoeHHEe BUTAMHHOB, MX POJIb B
(hepMEeHTAaTHBHBIX PEAKIUAX U B OOMEHHBIX MPOIIeCCcaXx.

5. VYrneomel. Knaccudukanusa, Owoxumuyeckne. MoHOcaxapuibl: JIMHEHHBIC U
nuKmueckue  Gopmbl, UX peaknuu. Jlesokcucaxapa W ammHOcaxapa. Jlucaxapuael U
nojucaxapuasl. Poib yriieBoioB B MUTAHUM.

6. HyxneunHoBble Kucinotel. buosiornueckoe 3HauY€HHWE  HYKJIEHMHOBBIX  KHUCJOT.
Jle30KcuprOOHYKIECMHOBbIE M PUOOHYKICHHOBBIE KHCIOTBHI, HMX CTpOeHHE U (DYHKIUU.
Hyxneotuasl. Ctpoenne u (yHKIMH HYKIEMHOBBIX KHCIOT B JKMBBIX OpraHusMax. Peakiuu
MaTpUYHOTO CHHTE3a W HMX 3Ha4yeHHe. | €HeTHMYeCKHil KO M ero ocoOeHHocTH. bmocuHTe3
O0enkoB. OmnpeneneHue HYKICOTUAHON TMOCIEA0BATEIbHOCTH. bBHOTEXHONOTHS H TreHHas
WHKEHEpUSL.

7. Jlumunel. CrTpykTypa, Kiaccuukamuss u OuoXxumMudeckue (QYHKIUU JUMUIOB.
Hacelimennpie 1 HEHACHINIEHHBIE KUPHBIE KUCIOTHI. JKuphl, Macna, Bocka. Dochormunepus.
Cohunromunuasl. Teprnensl u crepounsl. CTpoeHHME U CBOWCTBA KIETOYHBIX MeMOpaH.
OHKO3aHOUIEI.

8. Metabomus3m u oOmeH BemiecTB. [loHsTHEe 0 MeTabonu3Me U METa0OTUYECKHX MYyTAX.
Karabonusm u anabonm3m. Merabomusm yrieBojoB. [mmkonus. MeTaboiau3M JTUMHAOB.
XpaHeHne U pacuieruieHne OKupoB. OKucieHne u OWOCHHTE3 HACHIIICHHBIX KHUCIOT.
Merabonu3M O€IKOB MW aMHUHOKHCIOT. I[ukin MmoueBMHBL B3anMocBsa3bp oOMeHa OCJIKOB,
YIJI€BOJIOB U JIUIIUJIOB.

9. Duepretnueckue OMOXMMUYECKHE IUKIBL OHAOIPTOHHYECKHE U IK30IPTOHUYECKHE



peaknuu B KHBOH KieTke. MeTabonm3M U moinydeHue ouoxumudeckoit snepruu. Poms ATO B
oOmeHe sHeprun. MeTtabomuueckue MyTH U CONPSDKEHHBIE peakiuu. LMK TMMOHHON KHCTIOTHI.
Opranuzanus apxatenabHon nenu. OxucnuTensHoe GpochopuupoBaHue.

10. Buoperymaropel. Krnaccupukaiust OHOPEryIsITOPOB: TOPMOHBI, HEHPOMEIMATOPHI.
Kcenobuotuku u nekapcrsa. Kinaccugukanysi ropMOHOB: CTEpPOUIHBIE, OETIKOBBIE U MENITHIHBIE,
IIPOM3BOJIHBIE ~ AMMHOKMUCIOT. MexaHu3Mbl  JEHCTBUS  TOPMOHOB:  LIMTO30JIBHBI U
MeMOpaHOOTIOCPEIOBAaHHBI MeXaHW3Mbl. HelipoMmenuaTtopbl, WX aroHHUCTHI M aHTarOHUCTHI.
Bropuunbsle  mecceHpkepbl.  MexaHu3M — Iepeladyd  HEPBHOIO  MMIIyJIbCa W POJIb
HeHpoMeauaTopoB. AJNEHWIATHUKIa3a W HAapKOTUYecKass 3aBUCUMOCThb. JlekapcTBa U
KCEHOOMOTHKHU: MEXaHU3MBI JACHCTBHS U META00IH3M.

4. O0beM yueOHOM THCHHMILINHBI

B 3auernbix | B akanmem.
Bupr yue6HOM paboThI eIUHAIIAX gacax
O0masi TPyI10eMKOCTh AUCHUIVIMHBI MO0 Yy4eOHOMY 6 216
TJIAHY
AyIMTOpHBIE 3aHATHS: 2,67 96
Jlexun 0,89 32
[IpakTnueckue 3aHATHS 1,78 64
CamocrosiTesqibHasi padora: 2,33 84
Buja KOHTpOJISA: IK3aMeH 1 36
B 3aueTHbIX B actp.
Bupr yue6HO#M paboThI eIMHUIIAX Yacax
O0mass TPya0eMKOCTh AUCHUIVIMHBI MO0 Y4eOHOMY 6 162
IUIAHY
AyIUTOpPHBbIE 3aAHATHS: 2,67 72
Jlexnuu 0,89 24
[IpakTruueckue 3aHATHS 1,78 48
CamocTosiTesibHasi padora: 2,33 63
Bujx KOHTpOJIsi: IK3aMeH 1 27

AHHOTAIUA Y4eOHOH MPOrpaMMbl M CIIUNJIMHBI
«Bbicokomosiexyasipubie coennnenns» (b1.b.17)
1. Hean AUCHUIIHHBI:

Lenbto kypca "BbICOKOMOJIEKYISPHBIE COSAMHEHUS " SIBISIETCS 3HAKOMCTBO CTYACHTOB C
OCHOBaMHU HAyKH O MOJIMMEpax M €€ BaXKHEUIIUMH MPAKTHYECKUMH MPUIOKCHHUSIMH, 3HAHUE
KOTOpPBIX HEOOXOJMMO KaXKIOMY XHMHKY, HE3aBUCUMO OT €ro MOCIeAyIomel y3Koi
crienuanu3anuy. [ 1aBHOe BHUMaHUE B Kypce YJENseTcs PacCMOTPEHHMIO OCHOBHBIX CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN OTJIMYHBIX OT CBOMCTB HH3KOMOJICKYNISPHBIX BEIIECTB.
Bonpimine pasMepsl M IIEMHOE CTPOECHUE MAaKpPOMOJEKYJI OOYCIOBIMBAIOT TMOSBICHHE psia
BKHBIX CHEIU(PHUECKUX CBOWCTB, KOTOPHIE OMPEAESIOT MPAKTHUECKYIO IIEHHOCTh MOJIMMEPOB
KaK MaTepHalioB, a TAK)Ke WX OMOJIOTUYECKOE 3HAYCHHE.

2. B pesyabTare n3y4eHus AUCHHUILIMHBI CHIEIHAIHUCT 10JIKEH::
Ob6nadams CleAyOIUMI KOMIIETEHIIUSMU:
- CHOCOOHOCTBIO BOCHPUHMMATh, pa3BUBaThb U HCIOJb30BATh TEOPETHUECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX pa3fIeJIOB XMMUH MPU perieHuu mnpogeccuonanbubix 3a1au (OIIK-1);
- CIIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUYECKUE OCHOBBI (DYHIAMEHTAIBHBIX Ppa3JesioB
MaTeMaTUKu U pu3uku B npodeccuonanbHolt nestenbHoct (OIIK-3);
- BJAJCHUEM CHUCTEeMON (yHIAMEHTAIbHBIX XHMMYECKMX MOHATUH W METOJO0JOIMYECKHX
acIeKTOB XUMUH, (hopMamMu U MeToiaMu HayyHoro no3Hanus (ITK-3).



B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT HOJIZKCH:
3uams:
- OCHOBBI XUMHWH BBICOKOMOJICKYJIAPHBIX COGI{HHGHHﬁ,
- UMETh MpPEJCTaBICHHE O KIacCU(UKAIMH MOJUMEPOB M UX BaKHEHIIMX MpPEICTaBUTENEH, O
CTPOCHHH MAaKpPOMOJICKYJ 1 UX ITOBECACHHUU B PACTBOPAX;
- UMETh MPEJCTABICHUE O CTPYKTYPE M OCHOBHBIX (DU3MUYECKHX CBOWCTBAX MOJMMEPHBIX T, O
XUMHUYCCKHUX PCAKIUAX, TPUBOAAIINX U HC IMIPHUBOAAIINX K UBMCHCHUTIO CTCIICHU ITOJIMMEPHU3aALINN
MakpoOMOJIEKYJ, a TakKe peakuuil MaKpOMOJEKYya [Uuld XHMHUYECKOTO U CTPYKTYpHO-
XUMHNYECKOI'O MOIII/I(i)I/IIII/IPOBaHI/ISI IMOJIMMEPHBIX MAaTCPUAJIOB U HSHCHHﬁ;
- 81a0emb OCHOBAMH CUHTE3a TIOJUMEPOB.

3. KpaTtkoe conep:kaHue JUCHUILINHBI:

BBEJIEHUE

OcHOBHBIE IOHSTHS U OTIPEJENICHUS: [TOJIUMED, OJIUTOMEP, MAKPOMOJIEKYJIa, MOHOMEPHOE
3BCHO, CTCICHb IMOJMMCPpU3allMM, KOHTYpHasd MJIMHA M[CIIN. MOJ’IGK}U’ISIPHLI@ MacCbl H
MoJIeKyNsipHO-MaccoBble pacnpenenenus (MMP). Vcpeanennble (cpenHue) MOJEKYISIPHbIE
Macchl (cpenHeuncioBas, cpeaHeBecoBas). HopmanbHoe (Hanbosiee BEpOsITHOE) pacnpe/ieieHue.
Bakneiimue cBoiicTBa MOJIMMEPHBIX BEIIECTB, 00YCIOBICHHbIE OOJIBIIMMU pa3MepaMH, IETTHBIM
CTPOEHHEM U TMOKOCTHIO MaKpOMOJIEKYN. Poiib MonMMepoB B JKUBOW NMPUPOJE U UX 3HAUCHHE
KaK IMPOMBIIIJICHHBIX MaT€pHAJIOB (HJ’IaCTMaCCBI, Kay4yKH, BOJIOKHA U IIJICHKHU, IIOKPBITHA, KJ'IGI/I).
[Ipenmer 1 3aauu HayKu O BHICOKOMOJIEKYIISIPHBIX COEMHEHMIX (momuMepax). MecTto Hayku o
MoJIMMepax KaK CcaMOCTOATENbHOM (yHIaMeHTanbHOM O0OJacTH 3HAHUS Cpeaud JpYTHux
CbYH)IaMeHTaJ'II)HI)IX XUMHWYECKUX AUCIHMIIINH. Ee pOJIb B HAYYHO-TEXHUUYCCKOM IPOTrpeCcce H
OCHOBHBIC HCTOPUYUCCKHE OTAIIbI €€ PA3BUTHA.

KIIACCUPUKALMA [TOJIMMEPOB

Knaccugukanus nonuMepoB B 3aBUCUMOCTH OT NMPOUCXOKICHUS, XUMHUYECKOTO COCTaBa
U CTPOEHHS OCHOBHOM LEMH, B 3aBHUCUMOCTH OT TOIOJIOTMM MakpoMoJieKyd. OIHOTSKHBIE U
IBYXTSKHBIE MakpoMmosekynsl. IlpupogHble M cuHTeTHuYecKHe monuMepbl. OpraHuyeckue,
JJIEMEHTOOPIaHUYECKUE U  HEOpraHuYecKue nojumepsl. JIuHelHble, pa3BETBICHHBIE,
JIECTHUYHBIE M CIIUTBIE MOJIUMEPHI, JEHApPUMEpHl. ['OMOmoIuUMeEpsl, COMONMUMEPHI, OJIO0K-
COIOJIUMEPBI, MPUBUTHIE  COMOJUMEpBL. ['OMOIETIHbIE U  TeTepOLENHble  IOJIMMEpHI.
buononumepbl, OCHOBHbBIE OuoslorMdyeckue (QyHKIUM OEIKOB  PUOOHYKIEMHOBOH U
Ne30KCUpHOOHYKJIENHOBOM  KHcHoT. KpaTkas xapakTepucTuka M 00JacTd  NPUMEHEHUS
BaXHEHUIIMX MPEICTABUTEIEH PA3INYHBIX KJIaCCOB MOJUMEPOB.

MAKPOMOIJIEKVYJIbI U UX TIOBEJAEHUE B PACTBOPAX

Kondurypauus makpoMoisiekyasl U KoH(purypauuoHHas uszomepus. JlokanbHble Hu
KOH(UTypallMOHHbIE H30MEpPbl B MAKPOMOJIEKYJIaX MOJUMEPOB MOHO3aMEIEHHbIX 3THUJIEHOB U
nueHoB. Crepeonszomepusi U CTEPEOPErYNApHbIE MakpoMojekynbl. I3oTaktuueckue u
CHUHIMOTaKTH4Yeckue  noiauMmepbl.  KoHdopmanumoHHas  u3omepuss UM KOH(opmarus
MakpoOMOJIEKYyJbl. ~ BHyTpUMoOJIeKyJIsipHOE  BpalleHHe M  THOKOCTb  MaKpOMOJIEKYJIBI.
KonnyecTBeHHbIE XapaKTEPUCTUKU TMOKOCTH MAaKpOMOJIEKYJ (CpeTHEKBAApaTUYHOE PACCTOSIHUE
MEXJy KOHIAMHM LENH, pajuyc HWHEpUUH MAaKpOMOJEKYJbl, CTaTUCTUYECKUN CETrMEHT,
nepcucTenTHas anuHa). CBo00HO-cOUIeHEHHas LIeNb Kak MeaTu3upoBaHHast MOJEIb THOKOH
MaKpOMOJIEKYJIbI. OyHKIMA pacrpeeneHus paccTostHUI MEXy KOHIIAMHU
cBOOOTHOCOUJICHEHHOH 11enH (TayccoBbl KIIyOKH). CpeHue pazMepbl MaKpOMOJIEKYIIbI ¢ YIETOM
MIOCTOSIHCTBA BAJICHTHBIX YIJIOB. DHEpreTuueckue 0apbepbl BHYTPEHHEr' 0 BpallleHHs; IOHATHE O
NpUPOJIE TOPMO3SIIEro NoTeHuuana. [loBOpoTHbIE M30Mephl M THOKOCTh peajibHBIX IIeTeH.
CBs3b THOKOCTH ()KECTKOCTH) MAaKpOMOJEKYl C HMX XMMHUYECKMM CTpPOEHHEM: (aKTOpBHl,
BIIMSIOIIME HAa THOKOCTh pEANbHBIX LEnei. YMmopsjioueHHble KOH(pOpMAIMKU H30JUPOBAHHBIX
MaKpOMOJIEKY" (TOJIMIENTUbI, OeNKH, HYyKJIEHHOBbIE KuciIOThl). Ilomumep-nonaumMepHsle
KOMIUIEKCHl CHHTETHYECKUX U TMPHPOJAHBIX nosumepoB. KoomepatuBHble KOH(OpMaIMOHHBIE
MIpeBpaIlEeHUsL.



MakpoMoneKkyibl B pacTBopax. TepMOAMHAMUYECKUH KPUTEpUHM pPacTBOPUMOCTH M
JI0Ka3aTeJIbCTBO TEPMOJMHAMUYECKON PAaBHOBECHOCTU pacTBOPOB. Da3oBble 1UarpaMMbl CUCTEM
noJiMMep-pacTBoputenb.  KpuTuueckue Temneparypbl pacTBopeHus. HeorpanuueHHoe u
orpaHu4eHHOE HaOyxaHue.

TepmoauHaMu4yeckoe MOBEACHHWE MAaKpOMOJIEKYJl B PacTBOPE M €ro O0COOEHHOCTH IO
CPaBHEHHMIO C IIOBEJACHHEM MOJIEKYJl HU3KOMOJEKYISpHbIX BewmecTB. OTKIOHEHUS OT
UJCAIBHOCTM M MX [PUYMHBI. YpaBHEHUE COCTOSHUS IojJuMepa B pactBope. Bropoit
BUpHANbHBIN KO3(dduuueHT u q -temmeparypa (q -ycioBusi). HeBo3myilleHHblE pa3Mepsl
MaKpOMOJIEKYJIbl B paCTBOPE U OLIEHKA THOKOCTH.

Omnpenenenre CpeIHEUUCIOBON MOJEKYISIPHOM Macchl M3 JTAHHBIX 110 OCMOTHYECKOMY
JABJICHUIO PAaCTBOPOB IMOJUMEPOB. 3aBUCHUMOCTh PACTBOPUMOCTU OT MOJIEKYJISIPHON MAaccChl.
OU3NKO-XUMHUYECKHE OCHOBBI (PPAKLIHOHUPOBAHUS MTOJIMMEPOB.

CeeropaccesHHE KaK METOJl OIPENENIEHHUs CpPEIHEBECOBON MOJIEKYISPHOM Macchl
nonuMepoB. OnpenieneHne pa3MepoB MaKpOMOJIEKYI.

'unponuHamMuyeckre CBOMCTBa MaKpOMOJIEKYJ B pacTBOpax. Bs3kocTh pa3z0aBieHHBIX
pactBopoB. IlpuBeneHHass M XapakTepucTHueckas BSI3KOCTH. CBsA3b XapaKTEpUCTHUECKOU
BSI3KOCTH C MOJIEKYJISIPHOW MAacCOW M CPEJHUMH pa3MepaMHu MaKpoOMOJIeKysl. Buckozumerpus
KaK METOJ OTIPECIICHHs CPETHEBSI3KOCTHON MOJIEKYISIpHOU Macchl. Jnbddy3us MakpoMoJIeKy B
pactBopax. ['enbrnponukaromias xpomarorpadus u GpakiiMOHUPOBAHKE MTOJUMEPOB.

CenuMeHTanms MaKpOMOJICKYJT (ynpTpaneHTpudyrupoBaHue). Omnpenenenue
MOJIEKYJISIPHBIX MacC METOJJaMH yibTpaleHTpudyrupoBanus u 1uddy3un.

Nonmsyromuecss MaKpOMOJCKYAbl (TIOJMAIEKTPOJIUTHI). XUMHUYECKHEe H  (PU3HKO-
XMUMHUYECKHE OCOOEHHOCTH TIOBEACHUS HWOHHU3UPYIOIMIMXCA MaKpPOMOJIEKYNa (TMOJUKUCIOT,
MIOJIMOCHOBAHUN M uX cojei). KosnndecTBeHHbIE XapaKTEpUCTHKH CHIIBI TOJIMKHUCIOT MU
MIOJINOCHOBAHUM.  OJIEKTPOCTATUYECKAas ~ JHEPrus  HMOHU3MPOBAHHBIX  MAaKpPOMOJEKYIL.
Cnenuduueckoe  cBs3pIBaHHE  NPOTUBOMOHOB.  KoomepatuBHble — KOH(OpMaIOHHBIE
IIPEBPALEHUS HOHU3UPYIOIIMXCS MOJIUIENTHIOB B pacTBOpax. M3oamekTpudeckas 1 N30MOHHAs
Touka. AM(OTEpHBIE MOIUIIEKTPOIUTEHI.

KoHIeHTprpOBaHHBIE pPACTBOPBI IOJHMMEPOB M TeaU. AcCCOLMALMs MAaKpOMOJIEKYT B
KOHIICHTPUPOBAHHBIX PACTBOPAX U CTPYKTYpooOpazoBaHue. XKUIKOKPUCTAIINYECKOE COCTOSIHUE
AKECTKOLEMHBIX MOJMMEPOB. JIMOTPONHBIE XKUAKOKPHUCTAINIMYECKUE CUCTEMbl U HMX (ha30BbIE
nuarpaMmbl. OCOOEHHOCTH PEOJIOTMYECKUX M MEXaHHYECKHUX CBOMCTB KOHLIEHTPUPOBAHHBIX
pacTBOpOB.

[TOJIMMEPHBIE TEJIA

CrtpykTypa M OCHOBHbIE (U3MUECKHE CBOICTBa NOJMMEpHbIX Teld. OcoOeHHOCTH
MOJIEKYJISIPHOTO CTPOEHMsI MOJIMMEPOB M NPHHLMUIIBI YIIAKOBKA MaKpOMOJIEKYyl. AMopdHbIE U
KPUCTANINYECKUE TOJMMEpBl. YCJIOBHs, HEOOXOIUMBIE s KPUCTAJUIM3ALUU IOJUMEPOB.
Temneparypa kpucraumM3anuu M Temneparypa IulaBiieHus. CTpyKTypa M HaIMOJIEKYJISIpHas
OpraHu3anys KpUCTAUINYECKUX MOJIMMEPOB. Pa3mnuns U cX0ACTBO B CTPYKTYPHOM OpraHU3aliu
KPUCTANIMYECKUX M aMOP(HBIX MOJUMEPOB. TepMOTpOnHBIE KHUAKO-KPUCTALIHMUECKUE
(Me30MOpGHBIE) MOTUMEPBHI.

CaoiicTBa aMOp(HBIX MOJUMEPOB. TpHu (PU3MUECKHX COCTOSHHS. TepMOMeXaHWYecKHe
KpHUBBIE aMOP(HBIX MOJIUMEPOB.

Bricokoanactuueckoe cocrosiHMe. TepMoAMHaMUMKa W MOJIEKYJSIPHBIA  MEXAaHHU3M
BBICOKORJIACTUYECKUX JedopManuid. DHTpONUiiHas NpUpoAa BBICOKOIITACTUYHOCTU. CBS3b
MEXK/y PaBHOBECHOW YIPYrol CWION M yainuHeHHeM. HIKHMI mpelen MOJIEKYISpHBIX Macc,
HEOO0XOAUMBIX JUISI TPOSIBIICHUS BBICOKOAIACTUYHOCTH. PenakcalimoHHbIe SIBJICHUS B MTOJUMeEpaXx.
MexaHnyeckue W IUAIIEKTpUYeckHe mnoTepu. IIpuHIMI TeMmeparypHO - BpEMEHHOMU
CYIIEpPIIO3ULINH.

Crexnoobpa3Hoe coctosgsHue. OcOOEHHOCTH TOJHMMEPHBIX CTEKOJd. BbIHYXJEeHHAs
ANIACTUYHOCTh M M30TEPMBI pacTskeHUs. MeXaHNU3M BBIHYKJIEHHO-3JIAaCTUYECKON Jedopmaruu.
[Ipenen BBIHYKIEHHON 1aCTUYHOCTH. XPYIKOCTh OJUMEPOB.



Bsasko-tekyuyee cocrosiHue. MexaHu3M BA3KOro TedeHHs. KpuBble TeueHUs IOJIUMEPOB.
3aBUCUMOCTb TEMIIEPATYpPbl BSI3KOI'O TEUEHUS OT MOJIEKYJISIPHON Macchl. AHOMalIMM BSA3KOTO
TeueHus. PopMOBaHNE U3/IEINH U3 IOJIMMEPOB HA PEKHUME BA3KOTO TEUCHHUS.

[Tnactudukanus nonumepoB. [IpaBuiaa 0ObEMHBIX M MOJSIPHBIX J0JeiH. MexaHHnuecKue
MO/IeIM aMOPQHBIX TOJTMMEPOB.

CaoiicTBa KPUCTAJTIMYECKUX MIOJIUMEPOB. Tepmomexannyeckue KpUBbIE
KPUCTAUTUIECKUX M KPUCTAIUTM3YIOUIMXCS aMOPQHBIX MOIUMEpoB. M30TepMbl pacTshiKeHUs U
MOJIEKYJISIPHBIM MEXaHHU3M '"XOJIOJHOIO TeueHUs" KPUCTAIMYECKUX [TOJMMEPOB U MOJIMMEPHBIX
CTEKOJI IIPU PaCTSLKEHUU.

JloJroBeYyHOCTh NOJUMEPHBIX MaTepUaIoB. MexaHU3M pa3pyleHus IOJUMEPOB.

OpueHTHpPOBaHHBIE  CTPYKTYpPHl  KPUCTAJUIMYECKMX W aMOP(HBIX  IOJHUMEpPOB.
AHuzoTponuss MexaHn4yeckux cBoMcTB. CrnocoObl opueHTauuu. [lpuHuMNBI (GopMoBaHUS
OPMEHTUPOBAHHBIX BOJIOKOH U IUIGHOK M3 paciiaBoB ©  pacTtBopoB. (OcobeHHOCTH
(GbopMHUpOBaHUS KMJIKOKPUCTAIIIMUECKON (a3bl; MOJydeHHE CYNEpPIPOUYHBIX BOJOKOH H
mactukoB. Komnosunnonusie Mmatepuaisl. [IpuHnunel popMoBaHUS TOJUMEPOB, HAIIOJHEHHbBIE
MOJIUMEPBIL.

XUMUYECKHE CBOMCTBA
N XUMHNYECKUE TTPEBPAIIEHN A [TOJIMMEPOB

XUMUYECKHE peakluu, HE MPUBOAALIME K H3MEHEHMIO CTENEeHH MOJIMMepU3alun
MaKpOMOJIEKYJI: TOJIMMEpaHaJOTUYHbIE NPEBPAIIEHUs U BHYTPUMOJIEKYJIIPHBIE MPEBPALCHUS.
Oco0eHHOCTH PeaKkIIMOHHOM cTIOCOOHOCTH (QYHKIIMOHATIBHBIX TPYII MaKpOMOJIEKYIL.

[Ipumepsnt MCIOJIb30BaHUS MOJIMMEpaHaIOTUYHbIX MpeBpaleHui u
BHYTPUMOJIEKYJISIPHBIX PEAKIMH JUIsl TOJTYYEeHHS HOBBIX IOJUMEPOB.

XVWMHYECKHE PpEaKIMH, MPUBOJANIME K HW3MEHEHUIO CTENEHU IOJUMEPU3ALNA
MakpoMoJekyn. JlecTpykuusi moauMepoB. MexaHu3M [ENHOM M CIy4YaHOW JEeCTPYKIWH.
Jenonumepusanusi. TepmooxkucnurenbHas u (doTroxumuyeckas JNECTPYKIIUSL.
Mexanoaectpykuus. [IpuHIKIBI cTAOMIN3aLUU TOJIUMEPOB.

CmBaHMe ONMMEPOB (BYJIKAHN3ALUS KaydyKOB, OTBEPKACHUE SMOKCHIHBIX CMOIT).

Hcnonp30BaHne XUMUYECKUX PEaKIUN MAKPOMOJIEKYI 11 XUMHYECKOTO U CTPYKTYpPHO-
XUMUYECKOT0 MOJU(PULIMPOBaHUS NOJUMEPHBIX MarepuanoB W uzjenuil. [IpuButue m Onok-
COIIOJIUMEPHI - OCHOBHBIE IPUHIIUIBI CUHTE3a U (PU3NKO-XUMHUUECKUE CBOMCTBA.

CHHTES IIOJIMMEPOB

Knaccugukanus OCHOBHBIX METO/I0B MOIY4EHHsI TOJIUMEPOB.

ITomumepuzanusa. TepmoanHamuka nonuMepusanuu. [loHsTHE 0 NOJIMMEPH3ALIMOHHO-
JETIOJIUMEPU3ALIMOHHOM PaBHOBECHH.

Knaccugukanus nenHsix noJuMepU3aliOHHBIX POLIECCOB.

Pagukanbaas nosmmepusauys. MHunuMpoBanue pagukalbHON NOJMMepu3anuu. Tumsl
uHUIMaTtopoB. Peaknum pocra, oO0pbiBa M mepepaud 1enud. KuHeTuka paaukalibHOM
MIOJIMMEPU3alMl [P MaJbIX CTENEHsAX InpeBpalieHusd. lloHaTne o KBa3sUCTaLIMOHAPHOM
CcOCTOSIHMM. MouekynsapHas Macca M MOJIEKYJIIPHO-MACCOBOE PACIpPEICIICHUE IOJUMEPOB,
oOpa3yroImuxcs Npu pajukanbHON noiaumepusanuu. [lomumepusanust npu ri1yOOKHX CTETEHSAX
IIpEBpalICHUN.

PeakiimonHas cmnocoOHOCTb MOHOMEPOB U PAJUKAIIOB.

PagukanbHas conmosmMepusanus. YpaBHEHUE COCTaBa CONOJMMEPOB. OTHOCHUTEIBHBIE
peaKkIMOHHbIE CIOCOOHOCTH MOHOMEPOB U pajiuKaioB. Poib cTeprueckux, MOJSAPHBIX U APYrHX
¢baxTopoB; cxema Q-e.

CrniocoObl MpoBeAeHUs TOJMMEpPU3alMU: B Macce, B pacTBOpe, B CYCHEH3MM U B
OMYJIbCHUH.

Karnonnas mnonumepu3zanus. XapakTepUCTHKa MOHOMEPOB, CHOCOOHBIX BCTYyHaTh B
KaTHOHHYIO0 nonuMepusanuto. KaranusaTopel n cokartanusaropbl. PocT u orpannyenue pocra
Lenei npy KaTHOHHOM NoJauMepu3annu. BiausHue npupoasl pactsopurens. Kuneruka npouecca.



AHMOHHAs moNMMepu3anus. XapaKTepHUCTUKa MOHOMEPOB, CIOCOOHBIX BCTYNaTh B
AHUMOHHYIO nToMMepu3anuio. Katanusaropsl aHHOHHON noymMepusanyu. Mannuuposanue, poct
U OTpaHUYEHHUE POCTa LENeil Npu aHMOHHOM nosinmepusanuu. "JKussle nenu'.

KoopavHanmoHHO-MOHHAs ~ MOJUMEpPU3alMss B IPUCYTCTBUM  TOMOTEHHBIX U
reTEepPOreHHbIX KaTaiu3aTopoB tuna Llurnepa - Hartra. IIpuHnunel cuHTe3a crepeoperyispHbIX
IIOJIMMEPOB.

Oco0GeHHOCTH MOHHOW TIOJMMEPH3AINY [IUKINIECKUX MOHOMEPOB.

[lonukonnencauust. Tunbel peakuuil  noiauKoHAeHcalMu. (OCHOBHBIE — pa3IUuUs
MOJIMMEPHU3ALUOHHBIX 51 IIOJIMKOHICHCAIIMOHHBIX IIPOLIECCOB. TepmoanHamuka
MOJMKOHACHCAIIMM W TOJIMKOHJICHCALlMOHHOE paBHOBecHe. MonekyisipHas Macca |
MOJIEKYJIIPHO-MAaCCOBOE pacCIIpeAesICHUe IPU MOJUMKOHAeHcauun. KuHeTrnKa IoJMKOHIEHCallUH.
[IpoBeneHune NOIMKOHIEHCAIIMH B pacIllaBe, B pacTBOPE U Ha rpaHUIle pa3zena ¢as.

3AKJIIOYEHUE

CoBpeMeHHbIE TEH/ICHIIMU U HOBbIE HANpaBJICHUS B Hayke O nojmmepax. [lepcrekTuBbl
IIPOMBIIIJIEHHOTO IIPOU3BOJICTBA ITOJIUMEPOB.

4.00beM yueOHOM TMCUNIIINHBI

B 3aueTHBIX B akanem.
Bupr yue6HOM paboThI eIMHHUIIaX Jacax
O0masi TPyAo0eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY 4 144
IUIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexknuu 0,89 32
[IpakTnueckue 3aHsATHS 0,44 16
JlaGopaTopHbie pabOTHI - -

CamocrosiTesqibHast padora: 1,67 60
Buj KOHTpoOJIsi: IK3aMeH 1 36

B 3aueTHbIx B actpon.
Bupr yue6HO#M paboThI SAMHUIIAX yacax
O0mass TPya0eMKOCTh JAUCUHMILVIMHBI 10 Yy4eOHOMY 4 108
IUIAHY

AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexknuu 0,89 24
[IpakTrnueckue 3aHsATUS 0,44 12
JlaGopaTopHbie pabOTHI - -

CamocrosiTesibHas padora: 1,67 45
Bujx KOHTpoOJIsi: IK3aMeH 1 27

AHHOTaNUA Y4eOHOI NMPOrpaMMbl JMCUHUILINHBI
«Xumuveckasi Texnosnorus» (b1.5.18)

1. Heam auCUMNJIMHBI: TOJIY4YeHHE 3HAHMA B O0ONAacTH peaju3alliil XUMHUKO-
TEXHOJIOTHYECKHX TPOIECCOB C YYETOM (UBUKO-XUMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX
peakiuii, BbIOOpa ONTHUMANIbHBIX YCIOBUH peaTn3yeMbIX MPOIECCOB, BhIOOpa 3(PPEKTUBHBIX
peaKTopoB, MPUOOPETEHHs] HABHIKOB B COCTABIEHMH MaTEpPUANBHBIX U TEIUIOBBIX OalaHCOB, B
pacueTe MPOIECCOB M PEAKTOPOB HAa OCHOBE MATEMAaTHUYECKOTO MOJICTMPOBAHHS, MOIy4EHUS
3HaHWUI B 00JIACTH Pa3pabOTKU IHEProcOeperaromx XUMHKo-TexHomorudeckux cucteM(XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTare n3yueHus JUCHUIIMHBI CHENHATUCT I0JIKEH::
Obaadoams CIeNyIOIMA KOMIIETECHIIUSIMH:
Obwenpodgheccuonanvrhvimu:



- CIIOCOOHOCTHIO BOCHPHHHMMATH, pa3BUBATh U HCIOJH30BATh TEOPETUYCCKHUE OCHOBBI
TPaJULIMOHHBIX U HOBBIX pa3zeiioB XMMHUU TPH perieHnn npodeccnoHanbubix 3agad (OIIK-1);
IIpogheccuonanvnvimu:
- BIQJCHUEM OCHOBHBIMH XHMHUYECKUMH, (PU3MUECKUMH ¥ TEXHHMYECKUMHU aCIEKTaMHU
XUMHUYECKOTO MPOMBIIUIEHHOTO MPOU3BOJICTBA C YUETOM CBHIPbEBBIX U SHEPIE€TUUECKUX 3aTpat
(ITK-8);

B pe3ynbpTaTe ocBOCHUS AUCIUIUIMHBI O0YJaIOIIHUICS JOJIKEH:

3namu:
OCHOBBI TEOPHUM XUMHYECKHX TMPOIECCOB W PEAKTOPOB, METOJOJIOTHIO HCCICIOBAHUS
B3aUMOJICHCTBUS XUMHYECKUX TNPEBPAIICHUM W SIBICHUN IEepeHoca Ha BCEX MAaCHITAOHBIX
YPOBHSX, METOJIMKY BhIOOpa peakTopa M pacuéra mpoiecca B HEM; OCHOBHBIC PEaKIIMOHHBIC
MPOIIECCHl U PEAKTOPhl XUMUUYECKOW U HE(PTEXUMUUYECKOW TEXHOJOTHH, OCHOBHBIC MPUHIIUITHI
OpraHu3aIMi XUMUYECKOTO MPOU3BOJACTBA, €r0 HMEPAPXUUYECKYIO CTPYKTYPY, METOAbl OICHKU
3¢ (HEKTUBHOCTU MPOU3BOJICTBA; OCHOBHBIE XUMHUUECKUE MPOU3BOJICTBA.

Ymems:
paccyuTaTh OCHOBHBIE XapaKTEPUCTHKHA XHUMHUYECKOTO TMPOIECcca, BHIOpATh paIlMOHAIBHYIO
CXeMy TMPOM3BOJACTBA 3aJIAaHHOTO TPOJYKTA, OICHUTh TEXHOJOTHUECKYI0 3(P(HEeKTUBHOCTH
MPOM3BOJICTBA; BHIOPAaTh (PPEKTUBHBIM TUIT PEAKTOPA, MPOBECTH PACUYET TEXHOJOTHUECCKUX
mapamMeTpoB JUIsl 3aJIaHHOTO TIPOIlecca, OMPEASIUTh IMapaMeTpPhl HaWIy4IIe OpraHu3aIuu
mporiecca B XUMHUYECKOM PEaKTOpe.

Braoems:
MeToaMu aHanu3a dPGEKTUBHOCTH PAbOThl XMMHUYECKUX MPOU3BOJICTB;, METOJIAaMU pacueTra u
aHaJM3a MPOIECCOB B XUMUYECKUX PEAKTOPaX, ONMPEICIICHHUS TEXHOJOTUUYECKUX IMOKa3aTeseH,
METO/1aMU BbIOOPA XUMHUUYECKUX PEAKTOPOB.

3 Kpartkoe coaepxxanue JTUCUMIIIHHBI:
Moayas 1. Xumuuyeckasi TEXHOJIOTHS U XUMHYECKOe MPOU3BOACTBO
1.1. OcHOBHBIC OmpeneTICHUsS W TOJOXKECHHSI. XUMHYECKash TEXHOJOTHsS KaK HayKa: OOBEKT
U3YYeHHUd, 1esb U MeToJbl. OOBEKT XMMHUYECKOW TEXHOJOTUU - XMMHUYECKOE IMPOU3BOJICTBO.
MexoTpacieBoil XapakTep XUMHYECKOW TEXHOJOTMU. MeCTO XHMHYECKOW TEXHOJIOTUU B
MPOMBIIIJIEHHOW cdepe M METOJ0B XUMUYECKOW TEXHOJIOTMM B HEXHMHUYECKMX OTpacisax
MPOMBIIIJIEHHOCTH. MeTo/ibl XUMHUYecKOoN TexHosnoruu. CUCTeMHbINH aHanu3, (u3nueckoe u
MaTeMaTH4eCKoe MOIETUPOBaHUE, ONPEAeNICHUE U OCHOBHBIE MOHATHS, UX MECTO B MH)KEHEPHO -
XUMHYECKUX HUCCIENOBaHUAX U  pa3paboTkax. MecTto W 3HauYe€HHWE HATypHOTO U
BBIYHCIUTENIBHOTO 3KciepuMenTa. Cozepikanue 1 3a1a4i y4eOHOTo Kypca.
1.2. Xumuueckoe mpou3BOJICTBO.
[TonsiTHE O XMMHYECKOM IMPOU3BOJCTBE KaK O CHCTEME MAIlMH M annaparoB, COEIWHEHHBIX
MaTepuaqbHBIMM M DHEPreTHYeCKMMH  MOTOKaMH, B  KOTOPBIX  OCYIIECTBIISIFOTCS
B3aMMOCBSI3aHHbIE XMMHUYECKHE MpeBpallieHus U (HuU3nuecKue MpoIecchl NepepaboTKH ChIphs B
MPOIYKThl. MHOTO(YHKIIMOHATBFHOCTh XUMHUYECKOTO MPOU3BOJICTBA - MOJIy4YEHHE IMPOIYKTOB,
SHEpPro- U pecypcocOepexeHrne, MUHUMHU3ALUA BO3JCHCTBHS Ha OKpyXKaroulywo cpeay. OOras
CTPYKTYpa XMMHUYECKOI'0 MPOU3BOACTBA. OCHOBHBIE MOJACUCTEMBI XUMHYECKOTO MPOU3BO/ICTBA.
OCHOBHBIE TEXHOJOTMUYECKHE KOMIIOHEHThl. KauecTBeHHbIE M KOJUYECTBEHHBIE MOKa3aTelu
XUMHUYECKOTO  MPOM3BOJCTBA: TEXHOJOTMYECKHE, HKOHOMHUYECKHE, OSKCIUTyaTallMOHHBIE,
COIlMaJIbHBIE.
1.3. CoipbeBbI€ pecypchl, BOJa U SHEPTHUS B XUMUYECKOM IIPOU3BOJICTBE.
Knaccudukamusi ChIpbeBBIX PEeCypcoB MO pa3iMYHBIM MpH3HaKaM - (Pa3oBOMY COCTOSHHIO,
MPOUCXOXKICHUIO, UCTOYHUKaM. MuHepalnbHOEe ChIpbe (PYAbl U TIOJE3HBIE HCKOIAeMbIe),
OpraHMYEeCKOe MPHUPOJHOE ChIphE (FOpPIOUME MCKOIAEMbIE), PACTUTEILHOE U KUBOTHOE CHIPBE,
BTOPUYHOE CHIPHE - UX HCIIOJIb30BAaHKUE U MyTU TMepepaboTku. [loHsATHE, CYIIHOCTh U TPUMEpPHI
yrayOJIeHUs UCTIOIb30BAHUS CHIPhSI.
3HaueHHWEe M HUCIMOJIb30BAHME BOJbl B XUMHUYECKUX MPOU3BOACTBaX. VCTOUHMKHA BOJBIL.
TpeboBaHusi K TEXHOJOTHMYECKOH U ObITOBOM Boje. [IpoMbliieHHas MOArOTOBKAa BOABI U



METO/Ibl €€ OYMCTKH OT mpumeced. OCHOBHbIE METOJbl KOHTPOJI KauecTBa BOJbl. DKOHOMUS
BOJIONIOTPEOJICHUS B IPOU3BOICTBE. BOI0OOOPOTHBIE CHCTEMBI.

Bujpl ¥ MCTOYHMKU SHEPIrUM B XMMUYECKOM MPOMBINUIEHHOCTH. Macmtalpl noTpeOaeHus u
cnocoObl YMEHbLICHHS SHepreTudeckux 3arpaT. CymIHOCTP M TpPUMEpPhl pEreHepanud |
peKynepanuu 3HEPrUM. OHEPrOTEXHOJOTMYECKUE CHCTEMbl. BTOpHUYHBIE BSHEpreTHYecKue
pecypCBhl.

Mopyas 2. Teoperuueckue 0CHOBbI XMMHYECKHX IPOLIECCOB 1 PEAKTOPOB

2.1. OcHOBHBIE ONIPECICHUS U TIOJIOKECHUS

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX MPEBPALICHUN - CTEXHOMETPUYECKUE,
TepMOJIMHAMHUYECKHE, KuHeThueckue. [lokazarenn XMMHUYECKOTO IMpEeBpaleHUs] - CTENEeHb
MpEeBpaIleHUs, BBIXOJ NPOAYKTa, HWHTErpaibHas U auddepeHnnaibias CelIeKTUBHOCTH,
CKOPOCTH pEaKlIM{ U MPEBPAIlCHUs] PEareHTOB.

2.2. X¥MHYECKHH TpoIIecc.

XUMHYECKUI TPOLECC - B3aUMOAECUCTBUE XUMHUECKOTO MPEBPALEHUS U PU3NYECKUX SBJICHUMN
IepeHoca, B OCHOBHOM, Ha MOJIEKYJISIpHOM ypoBHe. Kiaccuduxaiuss XuMUYECKUX MPOIIECCOB T10
pa3IMYHbIM TMpPU3HAKAM - XMMHYECKUM (BUJ XMMHUYECKON peaklIMH, TepMOIMHAMHUYECKHE
XapaKTEePUCTUKH, CXeMa MpeBpallieHnil) 1 (pa3oBbIM (UHCIIO U arperatHoe cocTosiHue ¢as).
l'omorenHnslit xummyecknid npouecc. OmnpeneneHne W INpuUMepbl. BiusHHEe XMMHYECKHX
MIPU3HAKOB U YCIIOBUI MPOTEKaHUs Mpolecca Ha ero nokazaresnu. CriocoObl MHTEHCHU(PUKAIIUH.
[TonsiTe onTuManbHbIX Temmeparyp. OnNTUMalbHbIE TeMIepaTypbl i OOpaTUMBIX U
HEOoOpaTUMBIX 9K30- U IHJIOTEPMUYECKUX PEAKIIHH.

I'ereporennslii (HekaTanUTUYECKUH) XuMHUYecKui mpouecc. OmpeneneHue U MPUMEPHI.
CrpykTypa mpoiecca U ero cocrabisitomue (craauu). Habmogaemas cKOpoCTh XUMUYECKOTO
npeBparnieHus. O6iactu (peKUMBI) TPOTEKAHUS TTPOIIecca, TUMUTHPYIOIIAs CTaIUS.
I'eTeporenHsIii XuMuUeckuii mporecc "ra3 ((KUAKocTh) - TBepaoe”. O60ocHOBaHME, TOCTPOCHUE U
aHAJIM3 MaTeMaTHYECKOW MOJAENW Ui peakuuid ropeHus (Mojenb "cxumaromasics chepa') u
TOMOXUMHUYECKOW (Mojaens 'c HeB3ammojmencTByromuM sapoM"). HaOmromaemass CkOpocTh
MpEeBpALEHUs,, BpeMs MpEeBpallleHUus] U MyTH WHTEHCU(UKAUUU JUIsl PA3JIUYHBIX o0OiacTeit
MPOTEKaHUsI Mpoliecca.

I'eTeporenHbIil XuMHUUECKHH TIporiece "ra3 (KUIKOCTH) - )KUIAKOCTE'". OO0CHOBaHKE, MIOCTPOCHUE
U aHauu3 MareMmartuyeckoil Mmoxenu. HalOmiomaemass cKopocTh MpeBpalleHuss U 00JacTu
npotekanus npouecca. [lyru nnrencudukanuu i pa3IndHbIX PEKUMOB Mpoliecca.
Karanutuueckuit mpouecc. Onpenenenue, kiaccupukanus, IpUMEpPBI.

'ereporennslii kaTanu3 Ha TBepAoM Karaimuzatope. OOOcCHOBaHHE, MOCTPOEGHUE U aHAJIHU3
MaTeMaTH4eCKOW MOJENU Ha KaTaJUTHUYEeCKON MMOBEPXHOCTU U B TIOPUCTOM 3€PHE KaTallu3aTropa.
HabGmiomaemass ckopocTh TMpeBpailleHuss W oOjnacTu mpoTekaHus mporecca. (CreneHb
WCIIOJIb30BAHMS  BHYTPEHHEW MOBEPXHOCTH. IlyTM UWHTEHCHU(pHUKAUMU  KaTaTUTHYECKUX
MIPOLIECCOB.

2.3. XuMHUUYECKU peakTop.

Omnpenenenre U Ha3HAYEHHE XUMUYECKOTO peakTopa. O030p THIIOB XUMUYECKHX PEAKTOPOB, HX
CTPYKTYpHBIE DJJIEMEHTHl (peaklHMOHHAas 30HA, YCTPOMCTBa BBOJAa W BBIBOJAA, CMEILEHUS,
pasziereHus U pacipelesieHus] MOTOKOB, TEMJIOOOMEHHbBIE 3J€MEHThI), OCHOBHBIE MPOLECCHI U
SIBJICHUS B HUX.

CucrtemaTu3anysi MpoIECCOB B XMUMHMYECKOM pEaKkTope Mo Maciutady HuX MpOTEeKaHUs:
XUMUYECKas peakius, XUMHUYECKHIl Tmpolecc B 3JIEMEHTapHOM o00beMe, MpoLEecCh B
pEaKIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - MX B3aUMOCBA3b U MEpAPXUUECKAs CTPYKTypa
MaTeMaTHYeCKOH MOJENM Ipolecca B peakrope. [Ipumepbl mporeccoB B pasiIMUHBIX BUAAX
XMUMHUYECKHUX PEAKTOPOB.

Knaccugukanuss mnpoueccoB B peakTopax IO pa3iUYHBIM MpPHU3HAKAM - BHJ XUMHUYECKOTO
mporecca, OpraHM3alusi MOTOKOB pPEAareHTOB (CXeMa JBHXKEHHMS PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHOW 30HE), OpraHu3alysl TeIJIOBbIX MOTOKOB (TEIJIOBOM PeXHM,
cxeMma TeruiooOMeHa), CTallMOHAPHOCTH Tpoliecca.



O6ocHOBaHME U MOCTPOCHUE MaTEMaTHYECKONW MOJIENTH IPOIlecca B PEaKTOPax pa3IMyHOro TUIA
KaK CHUCTEMBbl ypPaBHEHUW MAaTEpUAIBHOTO M TEIUIOBOTO OalaHCOB HAa OCHOBE JaHHBIX O
CTPYKTYpE MOTOKA, XUMHUYECKUX MPEBPALICHUSX, SIBJCHUSAX IMEpPEeHOca TEeIjla U BEHIECTBA U UX
B3auMoieicTBur. CuctemMaru3anys ¥ Kiaccu(UKaus MaTeMaTHIecKuX MOJEINeH TPOIEeCCOB B
peakTopax.

N3oTtepmuueckue mporeccsl B XMMUUECKOM peakTope. Biusinue cTpyKTyphl OTOKa (MacaibHOE
CMEIIEHWE U BBITECHEHHE), CTAIIMOHAPHOCTH Tiporecca (MPOTOYHBIM W TEPUOTUUYECCKUI),
IapaMeTpoB U YCJIOBHMM IMPOTEKaHUs Ipoliecca (TeMueparypa, KOHLEHTPallusl, 1aBjIeHue, 00beM
peaKMOHHOM 30HBI, BpEMsl), BUJa XUMUYECKOW peakuuu (mpocTas U ClOoXkHasi, oOpatumas u
HeoOpaTHMasi) U ee IapaMeTpoB Ha NPOoMIN KOHLUEHTpalUi U MOKa3aTeu IpoLecca B peakTope
(crerneHb NpeBpaLICHUs, BBIXOJ IPOJYKTA, CEJIEKTUBHOCTH Ipouecca). OCHOBBI pacueTa
nporecca B peakrope. ComocraBiieHne 3(PQPEKTUBHOCTH MPOILIECCOB B pPEaKTOpax HAEaTbLHOTO
CMEIIEHUS U UJCATHHOTO BHITECHEHUSI.

HewuzoTtepMuueckue mporecchl B XUMHUYECKUX peakTopax. Opranusaius TEIJIOBBIX MOTOKOB U
pPeXKUMOB B XMMHUYECKUX peakTopax. Pacmpenenenue temmeparypbl, KOHIIEHTPALUA U CTENIEHU
MPEBpAIEHUS B PEAKTOPE B PEKUMAaX UJI€aTbHOTO CMEIIEHUS U BRITECHEHHUSI, aI1a0aTHYECKOM U
¢ TermmooomMeHoM. CBsI3b TeMIepaTyphl U CTENEHH MpeBpallleHus B aauadaTHYeCKOM Ipoliecce.
CormnocTaBiieHre ¢ U30TEPMUUYECKUM PEKUMOM. UHCIIO B YCTOMYHUBOCTh CTAIIMOHAPHBIX PEXKHUMOB
B PEaKTOpax UJCAbHOTO CMEIIECHUSI.

2.4. IIpoMBIIIIIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha koHKpeTHBIX mpuMepax TPEeAMETHO pPACCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI s
MPOBEJCHUST TPOIIECCOB TOMOTEHHBIX, TE€TEPOTCHHBIX M KAaTATUTHYECKUX - THIBI PEAKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKH U OCOOEHHOCTH PEKUMa, 00JIaCTH UCIIOJIH30BAHUS.

MoayJb 3. XuMHYecKOe MPOU3BOJACTBO, KAK XUMHKO-TeXHoIornueckas cucrema (XTC).
3.1. CTpyKTypa 1 ONMMCAaHUE XUMHUKO-TEXHOJOTUUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHosorndeckas cuctema (XTC). Tlonstue cucremsl
u XTC. Cocrap XTC: ayeMeHTHI, CBSI3H, MOJCHUCTEMBI, - U HUX PEATU3alUsi B XUMUYECKOM
MTPOU3BO/ICTBE.

Onementel XTC. Mx kmaccudukanuss 1o BUAY MPOIECCOB W HA3HAYCHHUIO (DJIEMEHTHI
MEXaHUYECKUe, THIPOMEXaHUYECKHEe, MAaCCOOOMEHHBIE, TEIJIOBbIE M XUMUYECKHUE, DIEMEHTHI
YIpaBJICHUS).

Texnonornueckue cBsa3u diemeHToB XTC (morokm). IlocnepoBarenbHas, mapajljieinbHas,
pa3BeTBJIEHHAsA, IOCIIENI0BAaTEILHO-00BOqHAs (Oaiimac), oOpaTHas (PEIUKII) TEXHOJOTUYECKHE
cBs3u. MIX cXxembl 1 Ha3HAYEHUE.

Onucanne XTC. Buapl moneneit XTC - onucartenpHbie U Tpaduueckue. OnucaTeabHbIe MOACTH
- XMMHYecKas cxema M maremaruyeckas Mmojenb. ['paduyeckue monmenu - (GyHKIHMOHANbHASI,
TEXHOJIOTHYECKasi, CTPYKTYpHas U apyrue (cnernuaibHble) cxembl. HasHadueHue, npuMeHeHue u
B3aMMOCBSI3b MOJIETIEH.

3.2. Anamuz XTC. Ilonstue, 3amaum u pesynbTaThl aHanmu3a XITC - coctosaue XTC,
MaTepHUalbHBI U TEMJIOBOM OanaHChl, MOKa3aTeld XHUMHYECKOro MPOU3BOJACTBA. MeToauka
COCTaBIIEHUSI U pacuera MaTepHalbHbIX U TerioBbix OamancoB XTC u ee moacucreM. DopMsl
npeicTaBjIeHHs 0aTaHCOB.

OHTaNBNUIHBIHN, SHEpreTHUecKuil (1Mo MoJHON SHeprun) u s3xkceprudyeckuit Oanancel u KITJ. Mx
COTIOCTABJICHHE U HcToNb30BaHue B aHammze XTC.

CpoiictBa XTC kak CHUCTEMBI: B3aUMOCBS3aHHOCTb PEXKHUMOB DIIEMEHTOB, pa3inyue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYILIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.



3.3. Cunte3 XTC. [onarue u 3amaun cunre3a XTC. OcuoBubie 3tansl pazpadotku XTC. Ponb
MAaTeMaTHYECKUX U IBPUCTHUECKUX METO10B. OcHOBHbIE KOHIIeNHH npu cuHte3e XTC: moiHoe
HCII0JIb30BAHNE CBHIPHEBBIX M SHEPIreTUUYECKUX PECYpCOB, MUHMMM3ALMSA OTXOA0B, ONITUMAIbHOE
MCIOJIb30BAaHUE anmaparypsl. MIX copepikanue U CrocoObl peann3aiuu.
Omnoponnsie  XTC, OCHOBBI TMOCTPOCHUST HMX ONTUMAJIbHOM  CTPYKTYpBHI: CHCTEMa
PEKyNepaTUBHOTO TEINIOOOMEHa, CHCTEMa pPa3/IeNieHUs] MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa
pEaKTopoB.
Mopyasb 4. CoBpeMeHHbIE TEHICHIIUM B PAa3BUTHH XMMHYeCKOH TeXHOJIOTHH.
4.1. IlepcieKTUBHbBIE UCTOUHUKH ChIPbS U SHEPTUH.
4.2. HoBble XMMHKO-TEXHOJIOTMUECKHE TIPOLIECCHI U CIOCOOBI IMOJY4YEHHUS IPOIYKTOB.
Hanorexnonorus.
4.3. CosMeleHHbIe TMpoliecchl. [HOKME W mepecTpauBaeMble TEXHOJIOTHYECKHUE CXEMBI,
3aMKHYTbIE, MAJIOOTXOHbIE IPOU3BOICTBA

4. O0beM yueOHOM THCHHMILINHBI

B
Bubr yue6HOM paboThI 3a4E€THEIX B akagem. gacax
SIMHUIIAX
OO6mast TpyI0€MKOCTh TUCIUTIUIUHBI TI0 5 180
y4ueOHOMY IIaHy
KonraktHas pabdota (KP): 1,78 64
Jlexuun (Jlek) 0,89 32
[IpaxTnueckue 3anstus (113) 0,445 16
JlabopaTtopusie paboTs (JIP) 0,445 16
CamocrostensHas pabora (CP): 2,22 80
Kypcosas pabora 1 36
CaMocCTOATENBHOE N3YUEHHUE Pa3/IeIoB 122 44
JUCIUIUTAHBI
DK3aMeH
Bux koHTpONs: 3aueT / 3K3aMeH 1
(36)
B
Bupr yueOHOM paboThI 3a4eTHBIX B actporou.
€AMHULIAX acax
OO61ast TpPyA0E€MKOCTh AUCHUIUIHHBI 110 5 135
y4eOHOMY IUIaHy
KonrakrtHas pabora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
[Tpaktnueckue 3anstus (113) 0,445 12
JlaGopaTtopubie padoTs (JIP) 0,445 12
CamocrosarenbHas pabora (CP): 2,22 60
KypcoBast pabota 1 27
CaMocCTOATENHFHOE U3YUEHHUE Pa3/IeioB 122 33
JTUCIUIIIINHEBI ’
DK3aMeH
Bun xoHTpos: 3aueT / 3x3aMeH 1 27)

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«KBanroBas xumusn» (b1.5.19)
1. eap AUCUMIINHDBI

— O3HAKOMIJICHHA C OCHOBHBIMH INOHATUAMUA COBpeMeHHOﬁ KBAHTOBOM XHUMHH,



HU3YUCHUSA MMPUHIUIIOB OCHOBHBIX KBAHTOBO-XMMHUYCCKUX MCTOJOB pacucTa CTPOCHUA U
CBOMCTB XUMHYECKUX CHUCTEM,

O3HAKOMJICHHSI C OCHOBHBIMU TPEACTABICHUSIMU TEOPHUM XHUMHUYECKOW CBSI3M U
MEXKMOJIEKYJISIPHBIX B3aUMOACHCTBUM;

O3HAKOMJIEHHE C  OCOOEHHOCTAMU  XHMHUYECKOM  CBSA3H,  MEXKMOJIEKYISPHBIX
B3aMMOJCHCTBUN U CBOMCTB MOJIEKYJIIPHBIX U CYIPAaMOJIEKYJISIPHBIX CUCTEM, ITOJIMMEPOB
1 3JIEMEHTOB JKUBBIX CHCTEM;

O3HAKOMJICHHUE C 3JIEMCHTaAaMHU MCTOA0OB KBAHTOBO-XMMHYCCKOI'O OIIMCAaHUA XUMHWYCCKUX
peakuumii;

03HAKOMJIEHHE C KBAHTOBO-XMMHUYECKUM OIIMCAHHUEM DJIEKTPOHHOM CTPYKTYpPBI TBEPIBIX
TEI,

npuo 6pCT€HI/I$[ HAaBBIKOB pa6OTI>I C OCHOBHBIMH KBAaHTOBO-XUMHNYECCKUMHU
KOMIIBIOTCPHBIMU NIpOorpaMMaMi, UCIIOJIb3YEMBIMHA Ha IMMPAKTHUKE.

2. B pesyabTare M3y4eHHs AUCHHUIJIMHBI 00y4YalOIIMiicsi MO MporpaMMe crnenuaJuTeTa
JOJIZKEH

Obaaoams  cnepytromumu  oomekyabTypHeiMu  (OK), obmenpodeccuonansupivu  (OIIK) u
npodeccuonanbupiMu (I1K) komnerenuusimMu:

3nameo:

Yvmems

CHOCOOHOCTH K a0CTPaKTHOMY MBILUICHHIO, aHainu3y, cuHTe3y (OK-1).

CIIOCOOHOCTH BOCIIpHMHHNMATh, pa3BUBATb W HCIIOJIB30BATh TCOPECTUUCCKHUE OCHOBEI
TPaAUIMUOHHBIX W HOBBIX pPa3aciioB XHMHU IIpU PCHICHUU HpO(l)eCCI/IOHaJ'IBHI)IX 3aga4v
(OIIK-1);

CIOCOOHOCTh  HMCIIOJIB30BaTh TEOPETHYECKUE OCHOBHI (yHIaMEHTAIBHBIX pa3zesioB
MaTeMaThKu U (Gu3uku B mpodeccuonanbHou nesrenbHoct (OI1K-3);

BIIQJICHUE CUCTEMOH (YyHIAMEHTaJIbHBIX XUMUYECKHX TOHSATHH W METOJOJIOTHYCCKUX
acCmeKToB XuMuH, (hopMamMu U MeToamMu HaydHoro no3Hauus (I1K-3).

OCHOBHBIC MOJIOKEHUS KBAaHTOBOM XHUMHU, COBpeMeHHOﬁ TeOpHUn XAMHUYECKON CBS3U U
MECKMOJICKYIISAPHBIX BBaHMO,HCfICTBHfI U IOpUMEPBI €€ NPHUMEHCHHUA K KOHKPETHBIM
XUMHUYCCKHUM CUCTEMAM,

MPUHIIUIBL KOJUYECTBEHHOM XapakTepu3allid aTOMHOW M JJIEKTPOHHOM CTPYKTYpbI
MOJIEKYJISIPHBIX ¥ CYIIPAMOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB;

OCHOBHBIC B3aMMOCBA3U MCKIAY BHGKTpOHHOﬁ CTPYKTypOﬁ u (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IMI/I
CBOMCTBAMU BCIICCTB, JICKAIIUC B OCHOBC YIIPABJICHUS CBOMCTBAMU MaTCpHaJIOB;

BO3MOXXHOCTH OCHOBHBIX COBPCMCHHLIX KBAHTOBO-XUMHWYCCKHX PACUYCTHBIX MCTOJOB U
0071aCTH UX IIPpUMCHUMOCTHU.

HpI/IMeHHTB KBAHTOBO-XHUMHUUYCCKUC ITOAXO0JAbl U MCTO/JIbI IJIA pacd€Ta, HHTCPpIpPETAllUU U
NpeACKa3aHusA CTPOCHUA U CBOICTB MOJICKYJIAPHBIX, CYITPAMOJICKYJIIAPHBIX CUCTEM U
TIOJIMMEPOB.

Braoemy:

3J'IeMeHTapHLIMI/I HaBbIKaMU IMIPUMCHCHHA KBAHTOBO-XNUMHUYCCKHUX MTOAXOJ0B U METOAOB
IIpH pCIICHUHU NPAKTUICCKUX TCXHOJIOTHYCCKUX 3a/1a9 U CTAHAAPTHBIMU KBAHTOBO-
XUMHUYCCKUMU KOMIIBIOTCPHBIMU IIPOTpaMMaMH.

3. Kparkoe cogep:kaHue IUCHHUIIIMHBI

Beenenne. Ilpeanmer kBaHTOBOM XuMHH. Ponb KBaHTOBOM XHMMHUM B ONMCAaHUHU

XUMHUUYECKUX SIBJICHUWA M TPOLECCOB. B3anMMOCBA3b KIACCMYECKOM M KBAaHTOBOW MOJEINEH
MOJIEKYIL.

Mopayab 1. O01mye IpUHIHIIBL.



OcHOBHBIE TOJIOXKEHUS KBAaHTOBOW MEXaHUKU. BapualMOHHBIM METOJl HaXO0KJIEHUS BOJHOBBIX
¢bynkuuii.  IIpubmkeHue HE3aBUCUMBIX —YacTHL. MeToJ  CaMOCOTJIACOBAHHOTO  IOJIS.
[TpubnuxeHnne LEHTPAITBHOTO TOJSA. ATOMHbIE OpOMTAIM W HMX  XapaKTePHCTUKU.
AHTHCUMMETPUYHOCTD 3JIEKTPOHHON BONHOBOM ¢yHkuuu. CrnuH-opbutanu. JlerepMuHaHT
Cneitirepa. Metonel Xaptpu-®oka u Kona-IlIama, Xumuyeckass TpakTOBKa pe3yJIbTaTOB.
DNEeKTpOHHBIE KOH(MUTYpALIUU aTOMOB C TOUKU 3pE€HUSI KBAHTOBOW XUMHH.
MoayJasb 2. MeTo/1bl KBAHTOBON XMUMUHU.

[Tpubmmxenne bopua-OnnenreiiMepa, aguabaTHUECKU MOTEHIIMAT U TMOHATHE MOJEKYISIPHOU
crpykrypsl. Meroasl Xaptpu-®oxa u Kona-1llsama mis monexymnsl. [Ipubmmkenne MO JIKAO.

OnekTpoHHass  Koppemsuus. Meroa  KOHQUrypanmnoOHHOTO — B3auMmojewcTBus.  Teopust
BO3MyLIeHUH. Pacder »sHeprum aucconuanuMy XUMHYECKHX cBszed. Mepapxus MeTonoB
KBaHTOBOM xumuu. Hesmnupuueckas kBaHTOBass xumus. basucHble QyHKUMM Ui

HEAIMIIMPUUYECKUX pacdyeToB. ATOMHBIE M MOJIEKYJIpHble Oa3ucHble HaOOphl. Posb Ga3zucHBIX
GyHKIMIA B ONHMCAHUM CBOWCTB MOJEKyl. [lomysmmupudeckue METOJbl. P-dIEKTPOHHOE
npudmnkenne. Meron [lappusepa-Ilonna-Ilappa. [Ipocroii u pacimpeHHbIi MeToabI XIOKKEs.
TouHOCTH KBAHTOBO-XUMHUYECKUX PACUETOB XUMUUECKUX CBOICTB MOJIEKYI.

Mopyas 3. Xumudeckass CBSI3b U MEXKMOJIEKYJSIpHbIE B3auMojelcTBusa. KBaHTOBO-
XMUMHUYECKOE OMKCAaHUE PEAKIUH U 3JIEKTPOHHAS CTPYKTYpa TBEP/bIX Tell.

OpOutanbHas KapTHHa XUMHYeCKOW cCBsi3M. KOHCTpYKTHBHasi U JAE€CTPYKTUBHAs
uHTepdepeHus opouraneil. MonekynsipHble OpOUTATN U WX CUMMETpHiIHAs KiacCHU(pHUKAIUS.
Koppensuuonnsie nuarpamMmmbl. DJIEeKTPOHHbIE KOH(UTYpaIMK JABYXaTOMHBIX MOJIEKYJ. AHalu3
3aceneHHocTel opOutaneid mno Mamnukeny. IlonstTue o 3apsmax W THOpsAKax CBs3eH.
[IpocTpancTBeHHOE pacmpeneneHne IEKTPOHHON TUIOTHOCTH. [ledopmarmoHHast >JeKTpoHHas
IUIOTHOCTh.  Tomojiornyeckass TEOpUS  XMUMHUYECKOM  CBA3U.  DJIEKTPOCTATUYECKHH U
SHEPreTUYECKUH  aCMeKThl  OMUCAHUS  XUMHUYECKOW  CBSI3U.  DJIEKTPOHHOE  CTPOCHUE
MHOT'OATOMHBIX MOJIEKYJ. KBaHTOBO-XMMHYECKHI aHAJIN3 MEKMOJIEKYIISPHBIX B3aNMOICHCTBUM.
Bopoponnas cBs3b. Meroapl pacuera CynpamMoOJEKYJISpHbIX cucteM. KBaHToBas Xumus
3JIEMEHTOB KMBBIX CUCTEM.

KBaHTOBO-XMMHUYECKOE OMHMCAaHUE XUMHUYECKUX peakiuii B razoBoi ¢asze. [loBepxHOCTH
MOTEHUMAJIbHON SHEPruM XUMUYecKod peakuuu. [lyTh XUMHUYECKON peakuuH, KOOpJIuMHATa
peakuuu. IlepexomHoe CcOCTOsHME WM AKTUBUPOBAHHBIM KOMIUIEKC. (OcoOble TOYKHU
PAaBHOBECHBIX U MEPEXOJHBIX COCTOSIHMI. MeTOo/Ibl OnucaHus XUMHYECKUX peakuuii. MHaeKchl
PEaKMOHHON CMOCOOHOCTHU. OJEKTPOHHAsl CTPYKTypa TBepAblX Ted. OIHOIIEKTPOHHbBIE
BOJIHOBbIE (DYHKIIMU B KPHUCTAJUIaX U METOJIbI UX pacuera. YpoBeHb Depmu. 30HHAs CTPYKTYypa
TBEPAbIX Tel U 00YCIIOBICHHbBIE €10 CBOMCTBA.
3axntroueHue. KBaHToBasi XUMUS KaK MHCTPYMEHT IPOTHO3a B XUMUMU.

4. O0beM y4eOHOH TUCHHUIIJIMHBI

" B 3aueTHBIX B akanewm.
Buner yue6HOM paboTh
eIMHULIAX gyacax
OO0mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILJIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexiuu (JIek) 0,89 32
[Tpaktueckue 3anstus (113) 0,44 16
CamocrositeanHnast padora (CP): 1,72 60
Buja koHTpoOJIs: 3a4eT / IK3aMeH 1,0 36 ’x3amen

. B 3a4yeTHBIX B acrp.
Buapbl yuedHoii padoThI
eIHHULAX yacax
O0mas TPy10eMKOCTb JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
AyIMTOpHBIE 3AHATHS: 1,33 36




Jlexnun (Jlek) 0,89 24
IpakTtuueckue 3ausatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,72 45
Buja koHTpoJs: 3a4er / 3k3aMeH 1,0 27 3K3aMeH

AHHoTanus padouei nporpammsl «@u3nueckne meroanl ucciaenopanus» (b1.5.20)

1. Hemn aucuMnauHbl: (QopMUpOBaHHE Yy OOYYAIOMIMXCS CHCTEMAaTH3UPOBAHHBIX
3HaHUH O COBPEMEHHBIX (H3MYECKMX METOJAX aHaIN3a, IOBBIIICHHWE MNPO(PECCHOHATHHBIX
KOMIIETEHIIMI B 001acTH MpOBeNeHHUS (PU3NKO-XUMHUYECKOTO aHAIN3a, TOJTyuYeHHE HABHIKOB B
UHTEpPIIpETAllMM PE3yJIbTaTOB HCCIIEIOBaHUM, IPOBEIEHHBIX HA COBPEMEHHBIX MpHOOpax
(U3UKO-XMMHUYECKOT0 aHaJIN3a.

2. B pe3yabTaTe udy4eHusi AMCUMIIJIMHBI CHIEHATHUCT /10JI7KEH::

Obnadams CleyONUMA KOMIIETCHIIUSIMHU:

Obwenpogheccuonanvrvix:

- CIOCOOHOCTBIO BOCHPHUHHMMATh, pa3BUBaThb U HCMOJb30BaTh TEOPETUYECKHE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX Pa3/ieJOB XMMUHM NpH pelieHny npodeccuonanbHbix 3aga4 (OIIK-1);

- BJIaJICHMEM HaBBIKAMU HCIIOJIb30BAaHUS COBPEMEHHOM ammaparypbl Mpy IPOBEIEHUN HAYUHBIX
uccnenoanuii (I1K-2);

- BJAJIEHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHSIMH TpU  IJJAHUPOBAHUH
UCCIIEIOBAaHUM, NOJy4eHHMH U 00paboTKe pe3yiabTaTOB HAy4YHBIX JKCIEPHUMEHTOB, cOope,
00paboTke, XpaHEHUH, NIPEJICTABJICHNH U Niepefaue HaydHoi nHpopmanuu (I1K-6);

B pesynbraTe u3yueHus AUCUUIUIMHBI «DU3NYECKHEe METOAbl HCCIEAOBAHUS» CTYACHT
JOJIKCH:

3namo:

-0 TEOPETUYECKUX MPHUHIMIIAX JIEKAIIUX B OCHOBE XpoMaTo-macc-crekrpomerpun, MK-
criektpomerpuu, AMP u I[IMP-cniekrpomerpuu;

-OCHOBHBI€ TOJIOKEHUSI TEOPUU KOJIeOaTeIbHON CHEKTPOCKOIUH, BHUJIbI KOJEOATEIbHBIX
CIEKTPOB, IPOMCXOXKAEHUE KOJIEOATENbHBIX CIEKTPOB, AHAIMTUYECKHE BO3MOXKHOCTHU
KoJs1e0aTeabHOM CIEKTPOCKONNH;

-OCHOBHbI€ ITapameTpsl criekTpoB IMP u npuunHbl, 00yciaBiIMBaOIUe UX Baprualiiy;

-TEXHOJIOTHIO PELICHUs IPAMBIX U OOPATHBIX CIIEKTPAIbHBIX 33]ja4 IPUMEHHUTEIBHO K
SIMP, ocHOBBI HHTEpIIpeTalu CrieKTpoB SAMP.

Ymemy:

-MHTEPIPETUPOBATH JaHHbIE, oydeHHbIe MeToiamu UKC, SIMP;

-BBISIBJISITh  XapPAKTEPUCTUYECKHUE II0JIOCHI IOTJIOUICHHUS DPA3IMYHBIX CTPYKTYPHBIX H
(YHKUMOHATIBHBIX TPYNN B OPraHUMYECKOM COEIMHEHMH; HICHTU(UIUPOBATh OPraHUYECKUe
coenuHenus no UK-cnekrpam;

-peuaTh NpsiMble CIIEKTPAJIBHBIC 3a/1a4H;

-OIIPENENATh YUCIIO U OTHOCUTEIBHYIO HHTEHCUBHOCTD BCEX CUTHAJIOB B cniekTpax SAMP
IH n 13C, ycranaBiuBaThb XMMHMYECKHE CIBUIM JI1 CUTHAJIOB aTroMa yIJIepoJa M aroma
BOJOpOJa

Braoemy:

-HaBBIKAMH OIMCAaHUS CTPYKTYPbl OPraHUYECKHX MOJIEKYJ, MCIOJIb3Ys IAHHbIE

HK-cnexrpockonuu, AMP u IIMP cniekrpomerpuu;

3. Kpartkoe conep:kanue QTUCHUIINHBI:

Beenenue. Ilpenmer u metonasl (pU3MYECKMX HCCIEOBAHUN OPraHMYECKUX BEIIECTB.
OO01mas xapakTepucTUKa U KiaccupuKaius MeTo10B. Bennuunsl, cBsi3anHble ¢ sHeprueit OMU u
HCIIOJIb3YEMBIE B PA3JIMUYHBIX CIIEKTPOCKOIIMUYECKUX METOJAX.

SIMP-cniekTpockonuss OPraHUYEeCKUX COEAUHEHHU. SIBIEHHE SAEPHOTO MAarHUTHOIO
pe3oHaHca. XMMHUYECKUMW CIBUI, BJIMSHHUE HA €r0 BEIMYUHY JJIEKTPOHHOIO OKPYKEHUS M
npupoasl pactBoputens. CHUH-COIMHOBOE B3aUMOJECUCTBUE, MYJBTUILUIETHOCTh CUTHAJIOB B




cnekrpe. Penakcanmonnsie mponecchl. JIBymepHsie ciekTpsl. JJunamuyeckue a¢gdexts B [IIMP
ciekrpax. SIMP cnekrpockonus Ha Apyrux sapax: C-SIMP cneKTpocKomnus.

DNEeKTPOHHO-CIIEKTPOMETPHUECKUE METOJBI Uil aHajdu3a CTPYKTYPHl OPTaHUYEeCKUX
coequHeHU W MatepuasioB. OCHOBBI TEOPUM B3aMMOICWUCTBUS H3IYYEHHUS C arOMaMH |
MoJIeKyJaMHi. AOCOPOIMOHHAsT CIEKTPOCKONHS B BHAUMON u ynbTpaduoneroBoit (YD)
o0MacTsaX Kak METOJ[ HCCIICAOBAaHMs DJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJICKYII.
XapaKTEepUCTHKH DSJICKTPOHHBIX COCTOSSHUH MHOTOATOMHBIX MOJIEKYJ: DHEPrHUsi, BOJHOBBIC
(GyHKIMHU, MYTBTUIUIETHOCTD, BpeMs J)KU3HU. [IpuMeHeHne AIeKTPOHHBIX CIIEKTPOB MOTJIOIIEHUS
B Ka4€CTBEHHOM, CTPYKTYPHOM U KOJMYECTBEHHOM aHAJIN3AX.

Metoapl  kosebarenbHOM — crektpockommu.  Mudpakpacasie (MK) cmektpsl u
KOMOHMHAIIMOHHOE paccestHue cBeTa. KomnebareiabHble CIEKTPbl, YPOBHU DHEPrUM, HX
Kjaccupukanus, ¢QyHIaMeHTallbHble, OOEPTOHHBIE U COCTaBHble 4acTOThl. [IpuMeHeHue
METO/I0B KOJIeOaTeIbHONU CIIEKTPOCKOMUHU JUIsl KaYECTBEHHOI'O M KOJIMYECTBEHHOI'O aHAJIM30B U
Ipyrue npuMeHeHus B npoiecce nosuydeHuss bAB. CrnennduyHocTs kosebaTenbHbIX CIIEKTPOB.
HccnenoBanuss OWHAMHYECKOW HM30MEPHM, PAaBHOBECHW, KWUHETUKH peakuuil. TexHuka wu
Meroaukn MK cnexrpockonum.

Macc-cnekTpoMeTpHsi U PEe30HAHCHBIE METOJbl aHAJIM3a OPraHWYECKUX BemecTB. Macc-
CIIEKTPOMETPHSL: OOIITHE TPUHITUIIBI U OTIMYUS PA3TNYHBIX MACC-CIIEKTPOMETPUUECKUX METOIOB.
[IpuMeHennst macc-CreKTpaibHBIX MeTo/10B. CrocoObl MOHHW3AlMM, HWCIIOJIb3yeMble B Macc-
criektpomeTrpuu.  KadecTBeHbIW M KOJIMYECTBEHHBIA  MAaCC-CHEKTPAJbHBIA  aHaIW3
MHOTOKOMIIOHEHTHBIX cMecel. XpoMaTo-Macc-CeKTPOMETpHs (IPUHITUIIBI U TPUMEHEHHUST IS
aHaJM3a JICKapCTBEHHBIX MpEmapaToB M Omosiormueckux oobekToB). SABnenne SIMP. Tonkas u
CBEpPXTOHKasi CTpykTypa crektpoB SAMP, mpaBuma or6opa. IIpumepbl CHEKTpoB pazIWyHBIX
BEIIECTB. XapaKTEepUCTUYECKOEe BpeMsi (PU3MYECKHMX METOJ0B HccienoBaHus. Bo3moxkHocTH
METOJI0B Macc-cnekrpomeTpu U SAMP B CTpyKTypHBIX, KHHETUYECKUX U TEPMOJUHAMUYECKUX
HCCIEA0BaHUSAX.

4. O0bem yueOHOH TUCUMIIIIMHBI

B 3auernbix | B akangem.
Buner yue6HOI paboTh eIMHULIAX gyacax
O01mas TPy10eMKOCTh JUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
AyIUTOpPHBbIE 3aHATHS: 2 72
Jlexknuu 0,44 16
[IpakTruueckue 3aHATHS 0,67 24
JlaGopaTopust 0,89 32
CamocrosiTesbHas padora: 2 72
CaMOoCTOATEIHbHOE U3YUEHUE PA3/ICTIOB TUCIUTIIIMHbI 2 72
Buja kouTpoJisi: 3a4er ¢ olleHKOI

B 3adetHbix | B actpoHOM.

Bunsl yaeGHOM paboThl eIMHUIIaX qacax
OO0mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 4 108
AyIMTOPHBIC 3AHATHS: 2 54
Jlexmun 0,44 12
IIpakTHueckue 3aHATHS 0,67 18
Jlaboparopus 0,89 24
CamocrosiTesbHast padora: 2 54
CaMOCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 2 54

Bua koHTpoJsi: 3auer ¢ OLEeHKOM




AHHOTanus padoyeil nporpammal AucuunInHbl «Kononanas xumus» (b1.6.21)
1. ey (MCHUIIHHBI:

Lenbro QUCUMIUIMHBL SBISETCSI O3HAKOMIIEHHE CTYJEHTOB C OCHOBAaMHM TEPMOJMHAMUKH
MOBEPXHOCTHBIX SBJICHHUH, COCOOAMU TMOJYYECHUS M BaKHEHUIIMMHU CBOMCTBAMHU IHCIIEPCHBIX
CHUCTEM.

2. B pesyabTare n3y4eHus AMCUMIIIMHBI CIICIIUATTUCT J0JIKEeH:

Obnadams CIETYIOIAMA KOMIICTCHITHSIMH:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

- CHOCOOHOCTBIO BOCHpPUHHMATH, pa3BUBaTh M HUCIOJb30BATh TEOPETHYECKHE OCHOBHI
TpPaJIMLIMOHHBIX U HOBBIX Pa3/ieJIOB XMMUHU NPU pelieHny npodeccuonanbHbix 3a1a4 (OIIK-1);

- BJIQJICHUEM HaBbIKAMU XHMUYECKOTO HKCIEPUMEHTA, CUHTETUYECKUMH U aHAJIUTHYECKUMHU
METO/IaMH MOJTyYeHHs M UCCIIeI0BAHUs XUMHUECKUX BemecTB U peakuuii (OI1K-2);

- CHOCOOHOCTBIO NPHUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI MpHU OOCYXKIEHUH
nostyueHHbIX pe3ynbratoB (I1K-4).

B pe3ynbraTe n3yuyeHus: AUCUUIIIINHBI CTYJEHT JOJIKEH:

3uams:

OCHOBHBIE TIOHATHUS W COOTHOIIEHHS TEPMOJMHAMUKHM TIOBEPXHOCTHBIX SIBICHUN
(TepMOIMHAMUKa TOBEPXHOCTHOTO CJIOS; ajAre3usi, CMauMBaHWE W pacTeKaHUe >KHUIKOCTEH;
JMCIIEPCHOCTh U TEPMOJAMHAMUYECKHE CBOMCTBA TeJ; aJcOpOLMsl Ta30B U MapoB, aJICOPOIUS U3
pacTBOpPOB);

OCHOBHBIE METO/IbI IOTYUYEHHUSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBa JUCIEPCHBIX CHCTEM  (AJIEKTPONOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKHE M ONTHYECKHE CBOICTBA; CBONCTBA PAcCTBOPOB KOJJIOUJIHBIX IMOBEPXHOCTHO-
AKTUBHBIX BEIIECTB);

OCHOBHBIC IIOHATHS U COOTHOIIEHHS] TEOPUI arperaTuBHON YCTOMYMBOCTH M KOAryJIsILUU
M0 (HOOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHUS M PEOJIOTMYECKHE CBOWCTBA
JHCIIEPCHBIX CHCTEM;

Ymemo:

IIPOBOJUTH PAcCYeThl C HCIOJB30BAHUEM OCHOBHBIX COOTHOIICHUN TEPMOJNHAMUKH
ITOBEPXHOCTHBIX SIBJIEHUI U PacueThl OCHOBHBIX XapaKTEPUCTUK ITUCIEPCHBIX CUCTEM;

Braoemy:

METOJaMH HU3MEPEHHMS IIOBEPXHOCTHOTO HATSDKEHUS, KpAaeBOrO YIJla, BEJIMYMHBI
ancopbuMM M yIEJBHOM  TOBEPXHOCTH,  BSI3KOCTH,  KPUTHYECKOM  KOHILIEHTPALUU
MUIEIUI000Pa30BaHusl,  SJIEKTPOKMHETUYECKOIO  IOTEHIMaja;  METOAaMU  IPOBEJCHHUS
JUCIIEPCUOHHOTO aHalM3a, CHHTE3a JUCIEPCHBIX CHCTEM M OLEHKH HUX arperaTuBHOMU
YCTOMYUBOCTH.

3. Kpartkoe coaep:xanue JTUCHMILIHHbBI:

Monyns 1. IIpenmer u npu3Haku 0ObEKTOB KOJUIOMTHOM XUMUHU

Komnonanasg xumusi - Hayka O IOBEPXHOCTHBIX SBJICHMSX M JIUCIEPCHBIX CUCTEMaX.
OcHOBHBIE ITPU3HAKU AMCIIEPCHBIX CHUCTEM - F€TEPOT€HHOCTb M JUCIEPCHOCTD; ITOBEPXHOCTHAs
SHEPIus; KOJIM-YECTBEHHbIE XapaKTepUCTUKU aucnepcHocTd. Kraccudukanus nucnepcHbIX
CHCTEM.

Mopnyns 2. TepmoauHaMuKa IOBEPXHOCTHBIX SIBJICHUN

OOmiast XapakTepuCTHKa MOBEPXHOCTHOM dHepruu. I[loBepXHOCTHOE HATsSHKEHUE.
VYpaBuenue ['n66ca-I'eapmroplia Juisi BHyTpEHHEH yJeIbHOM MOBEPXHOCTHOM 3HEPruM (IOJTHOM
MIOBEPXHOCT-HOU SHEPTHUN).

Metoa u30bITKOB ['mGOca. DyHnameHTanbHOE afcopOIMOHHOE YypaBHeHHe [mnbOOca.
YactHoe BbIpakeHHe ypaBHeHHs [nO0Oca. IloBEepXHOCTHO-aKTHBHbIE W TOBEPXHOCTHO-
MHAKTHUBHbIE BEIIECTBA.

Anresuss u xoresus. YpaBHenue Jlrompe ans paboTel aaresud. CMmayuBaHHE, 3aKOH
IOnra. VYpasuenue [ronpe-lOHra. Pactekanue XUAKOCTEH, KOA(PPUIMEHT pacTeKaHHs IO



Iapkuncy. D¢-pexkr Mapanronu, npaBuio AHTOHOBA.

IMpaBuno a3 [ubbca wu gucmepcHOCTh. BrusHWE KpPUBU3HBI TMOBEPXHOCTH Ha
BHYTpeHHee paB-jieHue Ten (ypaBHenue Jlammaca). Kanumnsipabie sBieHUs. YpaBHEHUE
KenbBuHa. BiusHue IUC-IIEPCHOCTH HA PAaCTBOPUMOCTb, KOHCTAHTY PABHOBECHUS XUMHUUYECKOU
peaknuu, TemMreparypy ¢pa3zo-Boro nepexoia.

Metonpl moyuyeHUsT JAMCIEPCHBIX CHUCTEM. YpaBHeHue PeOunpaepa st paboThl
mucrieprupo-Banus. Ipdekr Pebunnepa. 'oMOreHHass U TeTepoOreHHass KOHJICHCAIUS. JHEPTus
I'u66ca 0Opa3o-BaHus 3apoIbiiia HOBOH ¢a3bl. KuHeTnka 00pa3oBaHus HOBOU (a3bl.

Moayib 3. ACOpOIMOHHBIC PAaBHOBECHSI

[Ipupoma ancopOUMOHHBIX CHII. AncopOuuss ra3oB H IMapoB Ha OJHOPOJHOU
noBepxHocTu. 3a-koH ['enpu. Monenb u ypaBHenue Jlenrmiopa. Teopusi mOJMMOJEKYISPHON
aacopomuu  bpynayspa, Owmmera, Temnepa (BOT). Omnpenenenue yaenbHOM MOBEPXHOCTH
metoqom BOT.

AncopbuMsi Ta30B M IapoB Ha MOPUCTHIX MaTtepuanax. Knaccudukanus mop 1o
Jy6ununy. Teopusi kanuuisipHoil KoHeHcau. Pacuer uHTerpanbHoil 1 nuddepeHmanibHon
KpPHUBBIX pacripe-/eieHust 00beMa Mmop 1o pa3Mepam.

AncopOuusi Ha MHMKPOMOPHUCTBIX Marepuanax. lloteHumanbHas teopust [lomstHE.
Xapaktepu-ctudeckass KpuBas ajacopomuu. OO0oOmeHHoe ypaBHeHHEe Teopun JlyOmHWHA
00BEMHOT0 3aMOTHEHHsI MUKpPOTIOp, ypaBHeHue Jlyoununa - PagynikeBuya.

AncopOriusi TIOBEPXHOCTHO-aKTHUBHBIX  BemecTB. IIpaBuno [lrokno -  TpayOe.
3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUS OT cocTaBa pacTBopa. YpasHenue lllumkoBckoro.
VYpaBHEHHsS] COCTOSIHUS Ta3000pa3HbIX IOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUIEHOK. Becsl
Jlenrmropa.

Monynb 4. DaeKTpUdecKre SBICHUS HAa TOBEPXHOCTH

Mexanusmbl  00pazoBaHHs JIBOWHOTO AnekTpuueckoro ciosi ([I9C). VYpaBHenus
Jlunnmana. OnekTpokanuuisipHble KpuBble. Teopum ctpoenust JIOC. Pemienue ypaBHEHUS
[Tyaccona - bonwi-mana s quddysnoi yactu JIIC. JI9C nmo teopun llTepHa, mepesapsiaka
MTOBEPXHOCTH.

DJIEKTPOKUHETUYECKUE  SIBIICHUS, DJICKTPOKMHETUYECKHI TOTEHUHAI. YpaBHEHHUE
I'enpMroneia - CMOIYXOBCKOTO ISl 3JIEKTPOOCMOca U 3eKTpodopesa.

Mopyns 5. Kunernueckue cBOMCTBA IUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQXKICHHSI YaCTHUI[ C MX pa3MepoM. YCIIOBUS COONIOJCHHS 3aKOHA
Crokca. CeIMMEHTALMOHHBIM aHAIW3 MOJMUIUCIEPCHBIX cucTeM. Kpuble pacnpeneneHus
gacTul] 1o pa3me-pam. Ilpupoma OpOYHOBCKOTO JBMKEHHUSA. 3aKOH OWHINTEHHA -
CMmonyxoBckoro. CrenctBus H3 Teo-puM  OpOyHOBCKOro JBukeHHs. CeauMeHTalnOHHO-
¢ dy3nOHHOE paBHOBECHE, TUTICOMETPHUUECKUI 3aKOH.

Mopynb 6. ArperatuBHasi ycTOWYMBOCTb U KOATyJISILUs JUCIIEPCHBIX CUCTEM

CenuMmeHTalIMOHHAS M arperaTuBHasl ycToNYMBOCTH cucteM. JInodunpubie n mnodooHbIe
cu-crembl. Kpurepuit nuodmibnoctu no Pebunnepy - Ilykuny. JlnodunbHble aucrnepcHbie
cuctembl. Knaccudukaius moBepXHOCTHO-aKTHBHBIX BEIIECTB. TepMOJAMHAMUKA M MEXaHU3M
munemooopazoanus. Ctpoenue mutent [IAB. Comrobunuzanus. Kputudeckas KOHIIEHTpaus
MU-11eJUI000pa30BaHMsl, METO/IbI €€ OIpeIe/ICHHS.

JInooOHble aucnepcHble cucTeMbl. DaKTOpbl YCTOHYMBOCTH JHOGOOHBIX CHUCTEM.
brictpas u MennenHas koarynsuus. Kuneruka koarynsinuu no CMOJyXOBCKOMY. 3aBUCHMOCTh
YKCJIa 4YaCTUL] Pa3HOTO MOPsiiKa OT BpeMeHU. OCHOBHBIE TOJI0XKEHUS TeopuH [eparuna, Jlanaay,
@epres, Oepbe-ka ([AJIDPO). PacknuHuBaromee aaBieHHe M ero cocrapistomue. OOmiee
yYpaBHEHUE MJsi 3HEPruy B3aUMOJCHCTBUSA IUCHEPCHBIX 4YacTUl. lloTeHIManbHbIE KpUBbBIE
B3auMOJIeicTBUs 4acTull. HeWTpanuzanvoHHas M KOHLEHTpaluuoHHas Koaryisuus. IIpaBuio
[ynsue - IN'apan.

Monyns 7. CTpyKkTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHHUUECKUE CBOMCTBA
JUCTIEPCHBIX CUCTEM
Tumnsl cTpykTyp, 00pa3yronuxcsl B TUCIEPCHBIX CUCTeMaX. B3auMocCBs3b MeXay BUJIOM



[I0-TEHLMAJIbHON KpUBOM B3auMoaencTBus yactull (o teopuu AJIPO) u TUIIOM BO3HUKAIOIIMUX
CTpyK-Typ.  KoarymsuMoHHO-THKCOTpPOIIHBIE M KOHJIEHCAI[MOHHO-KPHUCTaJUIN3allMOHHbIE
CTPYKTYpBHI.

Peonornueckuii meron uccieoBaHMsl AMCIEPCHBIX cUCTeM. OCHOBHbBIE MOHATHS U
ujieabHble 3aKOHBI Pe0JIoruy. MoIenupoBaHUE PEOJOTHYECKUX CBOMCTB TEI.

Knaccupukanuss IUCIEpCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHHYECKHM CBOKCTBAM.
BsI3kOCTh JKHMIKHX arperaTMBHO YCTOMYMBBIX IUCIIEPCHBIX CUCTEM. YpaBHEHHS OMHILITElHA,
[Hraygunrepa, Mapka - XayBuHka. Peonormueckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX M TBEPIOOO-Pa3HBIX CUCTEM.

4. O0beM yueOHOM THCHHMILINHBI

B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh eAMHULAX yacax
O0umasi TPyI10eMKOCTh JAUCHUIVIMHBI 1O Yy4eOHOMY 6 216
IUIAHY
AyIMTOpHBbIE 3aHATHS: 2,67 96
Jlexnyu 0,89 32
[IpakTHueckue 3aHsITH 0,89 32
JlabopaTopHbie pabOTHI 0,89 32
CamocrosiTesqibHasi padora: 2,33 84
Buja KOHTpOJISA: IK3aMeH 1 36
B 3aueTHbIX B actpon.
Buapr yue6HO# paboThI eIMHULIAX gacax
O0mass TPyA0eMKOCTh JAUCUMILUVIMHBI 10 Yy4eOHOMY 6 162
IUIAHY
AyIUTOpPHBbIE 3aAHATHS: 2,67 72
Jlexnuu 0,89 24
[IpakTruueckue 3aHATUS 0,89 24
JlaGopaTopHbie pabOTHI 0,89 24
CamocTosiTesibHasi padora: 2,33 63
Bujx KOHTpoOJIsi: IK3aMeH 1 27

AHHOTanuA padoyei nporpammbl AucuumInHbl «Kpucramioxumusn» (b.1b.22)

1. Hean AUCHUIIHHBI:

Henbto gucuuruinbbl  «Kpucranmnoxumus» siBisieTcss (OPMHPOBAHUE Y CTYAEHTOB
IPEJCTAaBICHUS O BHYTPEHHEM CTPOEHHM TBEPAOIO Tejla U B3aMMOCBSI3U €r0 BHYTPEHHEro
CTpO€HHs C BHemHell ¢opmMoll M (U3MKO-XMMMYECKMMM CBOMCTBAMH Ui  CO3JAaHHUs
(GYHKIMOHATIBHBIX MAaTEPUAJIOB.

2. B pe3yabTate H3y4YeHHsl JUCHMILIMHBI CHIEIHATUCT JA0JIKEeH:

Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIIEHHIO, aHaIu3y, cuHTe3y (OK-1);
- CIOCOOHOCTBIO K MOMUCKY, 00paboTKe, aHAIN3y HaydHOU MH(popMauu 1 GOpMyITUPOBKE Ha UX
OCHOBE BbIBOJIOB U npeanoxkenuit (OIIK-5);
B pe3synbrate u3ydeHus: AMCHUIUINHBI CTYAEHT JIOJIKEH:
3namu:
- OCHOBHBIE 3aKOHBI M TMOHATUS KpUCTAUIOrpaguu, KpPUCTAIOXMMUH, MHHEPAJIOTMH U
nerporpaduu;
- 0011Me MPUHIUIIBI KIaCCU(PHUKAIIMK KPUCTATHYECKUX CTPYKTYD;
- OCHOBHBIE METOJbl MX HU3YYCHMs MCCIIEJOBAHUS KPHUCTAIOB U HUX (PU3HKO-XMMHUYECKHE
CBONCTBA.
Ymemo:



- peliartb 3a/1a4M, CBA3aHHbIE C ONIMCAHUEM CUMMETPUM U BHYTPEHHEW CTPYKTYpPbl KPUCTAILIOB;

- YCTaHaBIHMBAaTh B3aUMOCBS3b MEXAY KPUCTAIUTMYECKON CTPYKTYpPOH M (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMH;

- HCTOJB3YS 3HAHUSA OCHOBHBIX JIMArHOCTHYECKUX CBOMCTB MHUHEPAJIOB W TOPHBIX MOPOJT
MIPOBOJIUTH UX OTHCAHUE;

- HCIIOJIb30BaTh COBpEeMEHHbIe IHTEepHET-pecypchl, TeMaTHuecKue Oas3bl JaHHBIX H -
MOJENUPOBaHNWE B MPUKIAJHBIX MporpamMmax JJis COCTaBJIEHUS ONUCAHUS 3a/JaHHOTO
KPUCTAJIJIMYECKOIO BELIECTBA.

Braoemy:

- HaBbIKAMU UJCHTU(PUKAIIMY BEIIECTBA M0 JAHHBIM Ka4€CTBEHHOI'O PEHTI€HO(A30BOI0 aHAIN3a;
- METOJAMKOM NPOBEINCHUS KpPUCTAUIOONTUYECKOTO W HMMMEPCHOHHOIO METOJOB aHalu3a
MUHEPAJIOB U UCKYCCTBEHHBIX KPUCTAINIMYECKUX MTPOTYKTOB.

3. KpaTtkoe conep:kanue JUCHUTINHBI:

Beenenune. Coaepxanue u 3agaun Kypca. CBs3b KpucTauiorpaduu, KpUCTaUIOXUMUU,
MUHEpaJIOTUM U meTporpadguu ¢ OOLIETEOPETUYECKUMHU JUCHUIUIMHAMM U CIIeHUaIbHBIMU
KypCaMH.

Paznen 1. Kpucrannorpadus

[TonsiTHe 0 KpucTaIaxX: KpUCTAJUIMYECKAs! U MIPOCTPAHCTBEHHAs PEIETKH, XapaKTepHbIe
CBOMCTBa KPHUCTAJIOB, CUMMETpPHUS KaK NPUHLMI KiIacCU(PUKAIMK KPHUCTAUIOB, MOHITHE 00
M30TPOIMHBIX W  AHU3OTPOMHBIX KPHUCTAJUIaX, MEXIAyHapoJHas CHUMBOJIMKa, IpaBuiIa
KpUcTaJJIorpapMueckoi yCTaHOBKH KPHUCTAJLIOB, cTepeorpauueckue MPOEKIUU U MPOEKIUU
IrpaHeil KPUCTAIUIOB.

®opMbl HICATBHBIX KPUCTAUIOB: OCHOBHBIC 3aKOHBI KpHUCTAIOrpaduu, TOHATHS
MPOCTBIX 1 KOMOMHHUPOBAHHBIX (DOPM OrpaHeHus, MPOCThie POPMBbI OTPAHEHHS HU3ILIEH, CpeTHEel
Y BBICIIIEH KaTeropuid, CHMBOJI MPOCTON (POPMBI.

PeanbHble KprCTauibl: OCHOBHBIE METOJIbI BBIPALIMBAHUS KPUCTAJLUIOB W3 PacTBOPOB U
pacmiiaBoB, (OpMbI peabHbIX KPUCTAIIIIOB.

Paznen 2. Kpucrannoxumus

Kpucrannoxumuyeckre XapakTepUCTHUKH CTPYKTYpbl KPHCTaUIOB: MOHSATHE 00
3JIEeMEHTaX CUMMETPUU KPUCTALIMYECKUX CTPYKTYp, pemerkax O.bpaBs v mpocTpaHCTBEHHBIX
rpynnax cumMmerpun no E.C.®enopoy u A.lllendumcy, onpeneneHue umcia (GopMyIbHBIX
€AVHUL, KOOPAMHAIIMOHHBIX YUCEI U KOOPAUHALMOHHBIX MHOTOTPAaHHUKOB, F'€KCAarOHAJIbHAS U
KyOuueckas IIOTHEHIINE YITaKOBKU, PacyeT PEHTI€HOBCKOM IMIIOTHOCTH.

Knaccudukanus KpuCTaJUIMYECKUX CTPYKTYP: ONMHMCAHUE OCHOBHBIX CTPYKTYPHBIX THIIOB
MPOCTBIX, OMHAPHBIX U CIIOXHBIX COEAMHEHUM, MOHATUS U30CTPYKTYPHOCTh, M30MOpPGU3M U
noMMOp(u3M, KPUCTAIUIOXMMHUYECKas Kiaccuukamus CHIMKATOB, OMUCAaHUE CTPYKTYP
OCHOBHBIX MoOAH(HUKAIMI KpemHe3eMa (KBapl, TPUIUMHUT, KPHUCTOOATUT) M HEKOTOPBIX
CUJIMKATOB.

OcHoBHbIE (PU3UKO-XUMHYECKHE CBONCTBA KPUCTAIOB U UX B3aUMOCBSI3b CO CTPYKTYpPOI
U TUMOM XUMHYECKON cBsa3u. CoOBpeMEHHbIE METOJbl HCCIEAOBaHUS KpucTamioB. OOmue
MIPEJICTaBJICHUS] O PEHTTeHOBCKUX METOJaX aHain3a M KaueCTBEHHOM pEHTreHO(}a30BOM
aHanu3e, uAeHTU(UKAIIHS BElIeCcTBa MO JaHHBIM PEHTIeHO()a30BOT0 METOIa aHATTU3a.

3. Munepanorus u nerporpadus

OO0mue cBefieHHs 0 MUHEpasax: KIacCH(PUKAIUSI MUHEPATIOB 10 XUMUYECKOMY COCTaBY U
OCHOBHBIE TIPEJCTABUTENN PA3HBIX KJIACCOB, MUArHOCTHYECKHE CBOWCTBA MHUHEPAIOB (TEHE3UC,
MOpPQOJOTHs, XHUMHYECKUH COCTaB, IIBET, I[BET 4YEpPThl, OJIeCK, TBEPIOCTh, CHANHHOCTS,
MPO3payHOCTh, IUIOTHOCTH). OmpeneneHne MHUHEPAIOB MO UX (PU3UKO-MEXaHHUUECKUM
CBOMCTBaM.

[ToHsiTHE O TOPHBIX MOPOAAX: CUCTEMATHKA TOPHBIX MOPOJI IO TEHE3UCY, KIacCHPHUKAIUSI
MarMaTU4ecKMX M OCAJOYHBIX TOPHBIX MOPOJ, OINHCAHHME MPEACTABUTENEH pa3HbIX THUIIOB
TOPHBIX TOPOJI, OCHOBHBIE XapaKTEPUCTUKU TOPHBIX MOPOJ (T€HE3UC, MHUHEpAIbHBII COCTaB,
CTPYKTYypa, TEKCTypa, TBEPAOCTh, INIOTHOCTh TOPHBIX Mopon). OmnpeaeneHre ropHbIX MOopoJT o



uX (PU3UKO-MEXaHUYECKHM CBOMCTBaM.
4. MeTo/1bl ONITUYECKOIO aHAJIN3a TBEPBIX BEILECTB

OcHOBHBIE MOHATHS ONTUYECKOIO aHAJIN3a TBEPIBIX BELIECTB: MOJIAPU3ALUSA U JBOMHOE
JIy4elpeIOMIICHHE CBETa B KPUCTAJUIAX, [TOKA3aTEIU MPEIOMIICHUs, ONITUYECKUE UHIAUKATPUCHI
KPUCTAJUIOB BBICILIEH, CPEJHEN W HU3LIEH KATErOpUH, AUCIEPCHUS WHIUKATPUCHI, aHU30TPOIUS
TIOTJIOIIEHHS CBETA KPUCTAUIAMHU (ILJICOXPOU3M).

Knaccugukanuss MUKpOCKOTIOB U UX BO3MOYKHOCTH JUISI HCCIIEIOBAHUS KPUCTATUIMIECKUX
U aMOp(HBIX BEIIECTB, B TOM YHCJIEC M NETPOrpa)MuecKoro aHalIW3a MHHEPAJIOB M TOPHBIX
OPOA.

Kpucramnoonrtnuecknii ¥ MMMEPCHUOHHBIA ~ METOABI  aHAIW3a  MHUHEPAIOB U
HCKYCCTBEHHBIX KPUCTANIMYECKUX IIPOIYKTOB (CTEKIA, KEPAMUKHU, KIIMHKEPOB).

4.00beM yueOHOM TMCUMILINHBI

B 3aueTHBIX B akanem.

Bunel yue6HOI paboTh eAMHULAX yacax
OO0mass TPyA0eMKOCTb JUCHUILUIMHBI 10 Y4eOHOMY 3 108
IUIAHY

AyIMTOpHBbIE 3aHATHS: 1,33 48
Jlexknuu 0,44 16
[IpakTHueckue 3aHATHS 0,89 32
JlaGopaTtopust - -

CamocrositesibHas padora: 1,67 60

Buja koHTpoOJIA: 3a4ueT - -

B 3auernbix | B actpom.

Buapr yue6HO# paboThI eIMHUIIAX Yacax
O0mass TPyA0eMKOCTh JAUCUMILUIMHBI 10 Yy4eOHOMY 3 31
IUIAHY
AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexknuu 0,44 9
[IpakTruueckue 3aHATUS 0,89 24
JlaGoparopust - -
CamocrosiTesibHasi padora: 1,67 45

Buja koHTpoOJIs: 3a4ueT - -

AHHOTaNusA padoveil NPOrpaMmMal JUCHUILIMHBI «COBpeMeHHAasi XUMUS U
xumMuyeckas oezonacuocto» (b1.5.23)

1. Ileau IUCHUILIMHBI
lenpto AUCHUIUIMHBL SBISETCS TOMYyYEHHE U TMOCIEyIollee MPUMEHEHUE CTYACHTaMu
KIIFOYEBBIX TPEJCTABICHUH M METOJOJOTHYECKHX TOJIX0J0B, HAMpPaBICHHBIX HAa pPEIICHUE
npobiem obecriedyeHuss 6€30MacCHOTO U YCTOMYMBOTO B3aUMOJICHCTBUS YEIOBEKA C MPHUPOIHON
cpenou.

2. B pe3yabTare n3yueHus JUCHUUIJIMHBI CHENHATHUCT I0JIKEH::
Ob6nadams CleAyOIUMI KOMIIETEHIIUSMU:
- CIIOCOOHOCTBIO K MOMCKY, 00paboTKe, aHAIN3y HaydHOU MH(pOpMaIuu 1 GOpMYIUPOBKE Ha UX
OCHOBE BbIBOJIOB 1 npeanoxkenuit (OIIK-5);
- BJIa/ICHUEM HOpMaMM TEXHHKH O€30MaCHOCTH M YMEHHEM Pealn30BaTh MX B JJAOOPATOPHBIX U
TexHonornaeckux ycnopusx (OITK-6);
- BJAJCHUEM CHUCTeMON (yHAaMEHTAIbHBIX XHMHUYECKUX TOHATHH M METOH0JOTUYECKUX
aCTeKTOB XUMUH, popMaMu B MeToiaMu HaydHoro no3Hanus (I1K-3);



- BJIaACHUECM 0a30BBEIMH OHATHUAME YKOJIOTHYECKOH XUMHHU, METOdJaMU 0e301macHOTO 06pa1ueHI/151
C XUMHWYCCKUMHU MaTCpuajaMu C Y4ICTOM HUX (bI/I?;I/I‘IeCKI/IX n XHMHUYCCKHUX CBOI>'ICTB,
CIOCOOHOCTBIO IPOBOANUTH OLIEHKY BO3MOKHBIX puckoB (I1K-9).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT HOJIZKCH:

3name:

- 0 TEXHOTEHHBIX CHCTEMaXx, MPUHIMIAX X (YHKIIMOHUPOBAHWS;
- OCHOBHBIC THIIBI AHTPOIIOIE€HHBIX BO3JCHCTBHI Ha OKPYKAIOLIYIO CpEly U XapakTep
BO3HUKAOIIUX IPH 3TOM 3KOJIOTHYECKUX PUCKOB;
- OCHOBHBIE TTPUHIUIIBI SKOJOTUYECKOM 0€3011aCHOCTH;
- U OMpEeNeNsTh HOPMAaTHUBHBIE M KAYECTBEHHBIC KPUTEPUU 3arpsi3HEHHS aTMOC(HEpPHOTO
BO3/yXa, HCTOYHHUKOB TMHTHEBOTO U PHIOOXO3SAMCTBEHHOTO HA3HAUEHUM, 3EMHOM -
MMOBEPXHOCTH, HOHU3UPYIOUIETO U3JIy4ECHUS,
Ymems:
- UCIIOJIb30BaTh MPUEMbI TOKCUKOJOTHYECKOTO HOPMHUPOBAHUS;
Braoemw:
- METOJJaMH OLICHKH BO3JICHCTBUI HA PUPOIHYIO CPELY.
3. Kparkoe coaep:xaHue TUCHMILIIHHBI

Pazgen 1. Okpyxatromas cpena kak cuctema. Maeratudukamnus onacHocteid. OnacHbie
MIPUPOJTHBIE SIBJICHUS

enu u 3amaum Kypca, ero CTpyKTypa U cojiepkaHre. MeTo0JI0THs OIEHKH pUCKa Kak
OCHOBa TIPUHATHS pEHICHUH TP MPOTHO3WPOBAHUU BO3MOXKHOTO OIMACHOTO Pa3BUTHSL.
Nnentudukamus  omacHOCTEH: KimaccHpUKanMs HMCTOYHUKOB  OMACHBIX  BO3JICHCTBUI,
ompeneseHue BO3MOXKHBIX  ymiepOoB. 3HaueHne Kypca “‘TexXHOreHHbIE CHCTEMBI U
IKOJIOTUYECKHH PHUCK” Il  (OPMHUPOBAHHS HKOJOTHYECKOTO MHPOBO33PEHUS XHMHKOB-
HUCCIIeIOBaTEIIEH.

OcHOBHBIE KOMIIOHEHTBI IPUPOIHON cpeabl. 3aKOHBI U MPUHLHUIBI (HYHKIIMOHUPOBAHUS
Oonocdeppl. 3almUTHBIE MEXaHU3MBI TMPUPOTHON cpeasl W (aKTOphl, oOecreunBaronue e¢
YCTOMYMBOCTh. [[MHaMUyecKoe paBHOBECHME B MPUPOJHON cpene. ['MIpONOruYecKui IUKIIL,
KpYyroBOpOT SHEpPruu M BeulecTBa, (oTocuHTe3. YcnoBus U (akTopbl, obecreyuBaronye
0e30TacHYI0 KHU3HEACITSIbHOCTD YeJIOBEKa B IPUPOIHOM cpene. EcrecTBeHHbBIE “TIMTAaTEIbHbIE”
LUKJIIbI, MEXaHU3MbI CAMOPETYIIALINU, CAMOOYHILIEHUE OUOChEpHI.

Bynkanuueckas neqaTeiabHOCTb, 3€MIICTPSICEHMS], ILyHaMU; aTMoc(hepHble MPOIECCHI:
UUKIOHBI (TallyHBI, yparaHbl), CMEpUd U JIp.; JIECHBbIE MOKapbl, HaBoAHEHUs. [lapameTpsl
OTIACHBIX TPHUPOJHBIX SIBICHUN M OIEHKAa pHCKAa Ype3BbIYalHBIX cuTyarui. CoBpeMEHHbIE
KIIMMaTHYE€CKHE MOJENU — OCHOBA OIEHKU TIOOANbHBIX M3MEHEHHH COCTOSIHUS OKpYKaromen
CpeIbl.

Paznen 2. TexHoreHHble CUCTEMBI M KX BO3JACWCTBHE HA YETIOBEKA M OKPYKAIOIIYIO CPEeay

Pa3BuTHe NpOM3BOAMTENBHBIX CHUI W POCT HApOJOHACENEHUS — BakHeHIIue
aHTpornioreHHble  (akTopbl. TEeXHOTeHHBbIE CHCTEMBI: OIpeaeieHre |  KiIacCU(pUKalus.
Bo3geiicTBe TEXHOTE€HHBIX CHUCTEM Ha 4YEJIOBEKa M OKpyxkawllylo cpeay. OCHOBHbIE
3arps3HUTENM TIOYBBL, BO31yXa, BOJbI; HUX HCTOYHUKHU. lIpeBpallieHHsT XUMHUYECKUX
3arpsi3HUTENEH B OKpyKarolen cpese. [ mobanbHble SK0JI0TrHYeCKHe MPOOIeMBbI.

Konuenimmss u cTpykTypa CHCTEMBI 3KOJOTMYECKOTO MOHHUTOPHHIA, TPUHLMUIBI €€
GbyHKIIMOHUPOBaHUS. Ponb MOHHTOpPHMHTa B aHaiM3€ W MPENYNPEXICHUU OMACHOTO Pa3BUTHI
MOCJIEICTBUH II100abHBIX IPOOIIEM.

Tokcukosorus. MeTobl OLIEHKH BO3JEHCTBUS TOKCMYECKUX BEIIECTB Ha YE€IOBEKa M
okpyxaroinyto cpeny. CoBMeCTHOE JEeHCTBUE TOKCUUECKHUX BEIIECTB. AIIMTUBHOE BO3/CICTBUE.
Cuneprusm wu  adrtaroHusM. [loporoBas wu OecmoporoBasi KoHmenuuud. OCHOBHBIE
TOKCHKOJIOTMYECKUE XAPAKTEPUCTUKHU. DKOJIOTMUECKHE TTOCIEICTBUS 3arpsI3HEHUS OKpYKaroei
cpensl UM MPOOIEMBI DKOTOKCUKOJOTHHU. DKOJIIOTUYECKUN TOIXOJ K OIEHKE COCTOSIHHS U



perynupoBaHusl KadecTBa OKpyxkarouied cpeasl. IlpenenbHo pomyctumas 3KOJIOIMUYEcKast

Harpy3ka. 30Hbl 3KOJOrM4eckoro pucka. CaHUTapHO-TUTHEHUYECKOE HOPMHUPOBAHUE

3arpsI3HEHUM.

Pa3nen 3. OcHOBHBIE HANIPaBIEHUS U METO/Ibl CHU)KEHMSI SKOJIOIMUYECKOT0 PUCKA OT 3arpsi3HEHUS
OKpY>Karollen cpeibl

TexHonornueckne METOAbl  yYMEHbIIEHUS 00bE€Ma  CTOYHBIX  BOJA.  MeTosl
[IPEeIOTBPAILLIEHUS] 3arpsi3HEHMUs] BOJI, OUMCTKAa CTOYHBIX BOJA OT BO30yauTteneil Ooie3Hew,
OpraHMYECKUX W HEOPraHWYECKUX COEIMHEHUH, paJMOaKTUBHBIX BEIIECTB U TEPMAIbHBIX
3arpsizHeHuil. [lepepaboTka >kuIKO(a3HbIX OTXOJOB, MCIOJIb30BAHUE LIEHHBIX KOMIIOHEHTOB.
KommnekcHas cucremMa OUnCTKH CTOYHBIX BOJI.

Metonpl ouncTkH atMmocdepsl OT ra3o00pa3HbIX U a’pO30JIbHBIX 3arps3HUTEINEH,
(TOPUCTBIX COEAMHEHUH, PaJHOAKTHBHBIX BEIIECTB. MeToJbpl CHMKEHUS M IpeIoTBpallleHus
BBIOPOCOB 3arpsi3HUTENEH B aTMOc(epy. YaBIuBaHHE a3PO30JICH.

TBepaple OTXOIbBI; MX CBOMCTBA: TOPOJACKOM MyCOp, HJI CTOYHBIX BOJ, OTXOMbI
CEJIbCKOXO35MCTBEHHOIO  MPOM3BOJCTBA, LEII0N03a M Oymara, OTXOJbl XUMHUYECKOU
MIPOMBIIIJIEHHOCTH, 30J1a, iIak. [lepepaboTka 0TX010B; 3axopoHeHue. XuMuueckas oopaboTka
orxon0B. CoBpeMeHHbIE  OHMOTEXHOJOTMYECKHE  METOJbl  O0€3BpEKHBAHUS  OTXOJIOB.
Tepmuueckue crnocoObl 00e3BpexkuBanus. Vcrnonbp3oBaHe METOIOB pa3esieHHs BEUIECTB IS
KJIaCCU(UKAIUU U YTHIIN3allUU OTXOI0B.

Pazgen 4. MecTo XMMHUYECKHX IPOU3BOACTB B KOHIEIIIUHA YCTOWUNBOTIO Pa3BUTHUSA

XuMuyeckasi OacCHOCTh, XUMHUYECKU ONacHble 0OBEKTHl M o0OecreueHrne 0e30macHOCTH.
ABapuiiHas cuTyanusi — 4pe3BbIYalHBbIN (DakTOp BO3JACHCTBHS HA OKPYKAIOIIYIO Cpeay.
Knaccudukanus aBapuilHbIX cuUTyaluil. AHanu3 NPUYMH BO3HUKHOBEHHS aBapuil. OleHka
nocieactsuii. Kpynmaomacmtabaeie BRIOPOCH U crieli(rka uX BO3AEHCTBHS Ha OKPYKAIOIIYIO
HMPUPOJHYIO CpENy.

TpeboBanusi K pecypcocOeperarmomnieii TEeXHOJOTHU: OECCTOYHBIC TEXHOJIOTHYECKUE
CHCTEMBI, HCIIOJIb30BAHNE OTXOJ0B KaK BTOPHUHBIX MaTEPUANIbHBIX PECYPCOB, KOMOMHUPOBAaHHUE
IIPOU3BOJCTB, CO3[JaHME 3AMKHYTBIX TEXHOJOTMYECKHUX IPOLECCOB, TEPPUTOPUAIBHO-
IPOMBIIUICHHBI KoMIUIeKC. [IpMHIMIBI CcO34aHUS SKOJOTMYECKH YHCTBIX M KOMIUIEKCHBIX
MaJIOOTXOJHbIX TexHosorui. Co3naHue sHeprocoOeperaroux IpoLeccoB — IPUMEpP YCHEIIHOTO
KOMIUIEKCHOTO peIIeHusl NpoOJeM 53HEpPreTMKM M HHEProeMKHX Hpou3BojAcTB. Kpurepun
COBEpILEHCTBA TEXHOJOIMYECKUX CHCTEM M HUX CBs3b C BO3ICHCTBUEM IMPENNpPUATUS Ha
OKpYXKaIOILYIO Cpeny.

Pazgen 5. IlpuHIuMnsl 06ecrieueHust SKOJIOTHYECKONW 0€301TaCHOCTH YeJI0OBEKa M OKPYKAOIIIEH
cpeabl

OmnacHoe cocTosiHue, ero napamerpsl. Kilaccudukanus onacHoctell. YpoBeHb OITaCHOCTH
U METO/JIbl €ro OLEHKH. MeXaHUu3Mbl ONacHbIX Bo3jeiicTBuil. Bunbl onacHocrell. BepostHocTh 1
nocnenctBus. Ouenka u nporHo3. HaubGonee omacHble (akTOpbl BO3AEHCTBHS Ha 370pPOBbE
HaceleHus U OKpyxawoomyio cpeay. CoObITHS ¢ BBICOKOM U HHM3KOW BEpOSTHOCTHIO.
CucrtemMaTnueckue OINAcHble BO3JCHCTBHSA Ha 4YeloBeka M OKpyxkaromyto cpeny. Llkana
OIIACHOCTEM.

DBOJTIONNMS KOHIEMIUU 0€30MacHOCTH K KOHIEMIMU IPUeMIIEMOro pucka. Meroaosorus
OLIEHKH PUCKA — OCHOBA Ul KOJIMYECTBEHHOI'O ONpEEICHHs U CPABHEHUS OMACHBIX (aKTOPOB,
BO3JICHCTBYIOIINX HA 4YEJIOBEKA M OKPYKaKIyl cpefy. OCHOBHBIE MOHSTHSA, ONPEICICHUS,
TepMHUHBL. PUCK, ypOBeHb pucKa, ero pacuer. OIeHKa pHUCKa Ha OCHOBE JOCTYIHBIX JAaHHBIX.
CpaBHEHHE M aHAIW3 PUCKOB B €IMHON ImKane. HeonpeneneHHOCTh B OLleHKE pucKa. Pucku or
BO3JICHICTBUS HECKOJIBKMX ONACHOCTEH.

PernonanpHas oneHka pucKa. 30HBI JKOJOTMYecKOro pucka. ColManbHblE aCHEKTBI
pHUCKa; BOCHPUATHE PUCKOB M peakuus oOOIIecTBA Ha HUX. DKOHOMMYECKHMH MOAXOJ K
npobsemaM 0e30MacCHOCTH; CTOMMOCTHAs OLIEHKA pUCKa; MpUEeMJIEMbI ypoBeHb pHcka. CBs3b
YPOBHsI 0€30MaCHOCTH ¢ SKOHOMHUYECKMMH BO3MOXKHOCTSIMH oOriecTtBa. OCHOBBI I100aJbHOTO
9KOJIOTMYECKOTO IPOTHO3MPOBAHMUS BO3MOXKHBIX H3MEHEHHH B OKpYXKAloOIIEeW Cpeae MoJ



BJIIMSIHUEM  XO3SAMCTBEHHOU
HETaTUBHOT'O BO3/ICUCTBUSI.
Paznen 6. [IpaBoBbIe OCHOBBI 0O0ECTICUCHHUS IKOJIOTUYECKOM 0€30MacHOCTH
3aKkoHOJATENIbHBIE U HOPMATUBHBIE JIOKYMEHTBI. OJKOJOTMYECKOE 3aKOHOAATENIbCTBO.
l'ocynapcTBeHHBIE CTAaHIAPTHI, CTPOUTEIbHBIE HOPMBI W mMpaBwia. CaHUTapHbIE NpaBWIA U
HOPMBI. DKOJIOTHYECKUH MACTIOPT MPEATPUITHSL.

Meroapl ympaBiieHHs TPUPOJIOTOIB30BaHUEM. DKOJOTUYECKAsl IKCIEPTH3a IMPOEKTOB,
JTUIEH3UPOBAHUE TPUPOIOTIOIB30BAHMS, IKOJOTHIECKOE CepTUPUIIMPOBAHNE, NCKIAPUPOBAHNC
0€30MMaCHOCTH OIACHBIX MPOMBIIIICHHBIX OOBEKTOB, IKOJOTUYCCKUH ayqUT. DKOJIOTHUECKast
0€30IaCHOCTh U CTPaXOBaHHE.

4.00beM yueOHOM TMCUMIINHBI

JACATCIIBHOCTH. HYTI/I npeaoTBpamicHUA W MHUHUMU3ALUA

B 3auernbix | B akanmem.
Bunel yue6HOM paboTh eAMHULAX gacax
O0masi TPyI10eMKOCTh JAUCHUIVIMHBI 1O Yy4eOHOMY
IUIAHY ? 72
AyAUTOpPHBbIE 3aHATHS: 0,87 32
Jlexknuu 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
JlaGopaTtopust - -
CamocrosiTesqibHast padora: 1,13 40
Buja KOHTpOJISA: 3a4eT ¢ OLEeHKOM - -
B 3auetHbIX B actp.
Bunet yue6HOM paboTh eAMHULAX yacax
O0masi TPyaA0eMKOCTh [AUCHUILIMHBI 10 Yy4eOHOMY
IUIAHY ? >
AyIUTOpPHBbIE 3aHATHS: 0,87 24
Jlexnuu 0,44 12
[IpakTuueckue 3aHATUS 0,44 12
JlaGoparopust - -
CamocrosiTesibHas padora: 1,13 30
Bux KOHTpOJISA: 3a4eT ¢ OLeHKOH - -

AHHOTanus pado4yeH NPOorpaMMsl AMCHHMILIMHBI «be30nacHoCTh KU3HEAeATEILHOCTH
(b1.b.24)

1. Hean aucnmniaMHbl: GOpMHUpOBaHUE MPOGECCHOHATBHON KYJIbTYphl 0€30MacHOCTH,
M0 KOTOPOW TOHMMAETCSl TOTOBHOCTb M CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
npodeccuoHaTBbHON JIETETLHOCTH NPUOOPETEHHYIO0 COBOKYITHOCTh 3HaHUH, YMEHHUI M HaBBIKOB
s obecriedueHust Oe30macHOCTH B cdepe MpodecCHOHANBbHON JesTeTbHOCTH, XapakTepa
MBIIUIEHUS! M [IEHHOCTHBIX  OPHMEHTAallMif, TpH KOTOPBIX BONPOCHl  0E30MACHOCTU
paccMaTpuBarOTCs B KAUECTBE IIPUOPUTETA.



2. B pesyabTare n3y4eHus AUCUMILIMHBI CIIEHAJHUCT 10JIKEH::
Obaadams CIENYIOIAMA KOMIIETCHITHSIMH:
- TOTOBHOCTBIO K CAMOPa3BUTHUIO, CAMOPEAIN3al1K, HCIIOIb30BAHUIO TBOPUYECKOTO MOTEHIMAIIA
(OK-7);
- CHOCOOHOCTBIO HCIIOJIB30BAaTh MPHUEMBI OKa3aHUS IEPBOW IOMOIIHM, METOJbI 3aIIMTHI B
yCIIOBUSAX upe3BblyaiiHbIX cutyanuii (OK-9);
- BJIAJICHUEM HOPMaMU TEXHUKU OE30MaCHOCTH U YMEHUEM DPEaIn30BaTh UX B J1aOOPATOPHBIX U
TexHojoruyeckux yciaosusax (OITK-6);
B pe3ynbraTe 0cBOEHUS AUCUMILIMHBI CTYJEHT JOJIKEH
3nams:
- OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, UX CBOICTBA U XapaKTEPUCTUKH;
XapakTep BO3JEHCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB Ha ue€lIOBEKa M NPUPOJHYIO Cpeny,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENIBHO K cepe CBOEH MpoeccHOHAIbHOM 1eATENbHOCTH
Ymemo:
- UJIEHTU(UIUPOBATh OCHOBHBIE OMTACHOCTH Cpe/ibl OOMTaHUS YEJIOBEKa;
- OLIEHUBATh PUCK UX pealu3alii, BEIOMPATh METO/IbI 3aIUThI OT ONACHOCTENH MPUMEHUTEIBHO K
chepe cBoelt TpodeccHOHATBHON AESITENIBHOCTH W CHOCOOBI oOecredeHus KOM(OPTHBIX
YCIOBHM )KU3HEACATEIbHOCTH;
Bnraoemy:
- 3aKOHOJIaTEJIbHBIMHU U MPABOBBIMU aKTaMU B 007acTU 0€30MaCHOCTH M OXpaHbl OKpYXKaromien
cpenbl, TpeOOBaHUAMU K 0€30MaCHOCTH TEXHUUECKUX PErJIaMEeHTOB B cdepe mpodeccrnoHalbHOM
NesITeNIbHOCTH;
- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUANHBIX CUTYAIUIX;
- IOHATUHHO-TEPMUHOJIOTMYECKUM aMIapaToM B 001acTH 0€3011aCHOCTH;
- HaBBIKAMHU pALMOHAIM3ALUU NPOPECCHOHATBHON MEATENBHOCTH C LEJNbl0 oOecrnedeHus
0€30IaCHOCTH U 3aIUThl OKPYXKAIOIEH Cpe/ibl.

3. Kpartkoe cogep:xaHue IUCHHUILIAHBI

1. BBenenue B Oe3omacHOCTh. OCHOBHBIE TIOHSTHS W OMpeeneHus. be3omacHocTs u
YCTOWYHBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(hEpbl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cocTOsiHME TeXHOc(hepbl ¥ TeXHOChepHOI 0e30MacHOCTH.

3. UnenTudukanus 1 BO3JeHCTBUE HA YeJIOBEKAa BPEAHBIX U ONACHBIX (PaKTOPOB cpejibl
oOutanusa. Knaccudukanuss HeraTUBHbIX (PaKTOPOB CpeAbl OOUTAHUS YeJoBeKa. XUMHUYECKUE
HeraTuBHble (AKTOPHI (BpeaHble BellecTBa). MexaHMYecKMe M aKyCTHYecKHe KoJieOaHus,
BUOpanyst M IIyM. OJEKTPOMAarHuTHbIE M3IydeHHs W mnosid. MoHusupyooume H3iydeHue.
Onexrpuueckuil Tok. OnacHele MexaHndeckue (axropsl. Ilpoueccsl ropeHust 1 HOXKapoB3pbIBO-
OIIaCHBIE CBOMCTBA BEIIECTB U MaTepuasoB. CTaTUUECKOE IIEKTPUIECTBO.

4. 3amura 4eaoBeKa U cpeibl OOUTaHUsl OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHUPOJIHOTO,
AHTPOIIOTEHHOI'0 U TEXHOTEHHOI'O NMPOUCXOXKACHHUA. OCHOBHBIE IIPUHLIMIIBI 3AIMUTHI. 3alllUTa OT
XUMUYECKUX M OHOJOIMYECKUX HEraTUBHBIX (DaKTOpOB. 3amura OT 3HEPreTHYECKHX
BO3JIecTBUN U (usnueckux noseid. ObecneueHne 0€30MACHOCTH CHCTEM, PabOTaIOIIMX IOJ
naBiieHHeM. be3onacHOCTbh 3KcmyaTalluu TPYOONpPOBOJOB B XMMHMYECKOW IMPOMBINIICHHOCTH.
be3onacHas skcruryaTanys KOMIpeccopoB. AHalIM3 U OLICHWBAHNWE TEXHOTEHHBIX M IPUPOIHBIX
PHUCKOB.

5. Ob6ecnieuenne KOMGOPTHHIX YCIOBUH A KHU3HHU U AEATEIBHOCTH yesoBeka. [lonsarue
KOM(OPTHBIX WIM ONTHUMAJBHBIX YCIOBUI. Mukpokiumar nomenieHuid. OcBerieHne u cBeToBast
cpela B IOMEUIECHHUH.

6. Ilcuxo¢usnonornyeckue U 3proHOMUYECKHE OCHOBBI Oe3omacHocTH. llcuxuueckue
MIPOIIECChI, CBOWCTBA U COCTOSIHUS, BIMSIONIME Ha 0e30MacHOCTh. BBl M yclaoBHS TpyJOBOH
JEeATeIbHOCTH. DPrOHOMHUYECKHE OCHOBBI O€30MIaCHOCTH.

7. Upe3BbluaiiHble CUTYyallMM W METOJIbl 3alllUTHI B YCIOBUSAX UX peanu3anuu. OOmue
ceenenus o YC. Tloxap u B3pbIB. ABapuM Ha XUMHUYECKH OTACHBIX 0OBEKTAX.



Paguanuonneie aBapuu. [Ipubopsl paanainoHHON, XUMUUYECKON Pa3BEIKU U 103UMETPUUYECKOTO
KOHTpOoJs. Upe3BblyaiiHble CUTyalluM BOGHHOTO BPEMEHU. 3allluTa HACEJICHUS B YpE3BbIYAMHBIX
CUTyalUsiX. YCTOWYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB HKOHOMHMKH B UYPE3BBIYAWHBIX
CUTYaIUsIX.

8. Ympasienue 0€30MacHOCTBIO KU3HEACATEILHOCTH. 3aKOHOIaTeIbHbIE 1 HOPMATHBHBIE
IIPaBOBBIE OCHOBBI YIPABJIEHUS OE30MACHOCTBIO KUZHEAESITEIbHOCTH. DKOHOMUYECKHUE OCHOBBI
ynpasieHus  Oe3zomacHocTblo. CrpaxoBaHue puckoB. ['ocynapcTBeHHOE — yIpaBlieHUE
0€30MacCHOCTHIO.

4. O0beM yueOHOM THCHHUIINHBI

Bup yae6HOI paboThI B 3auernpix equannax | B akagem. gacax
OO0uiasi TPy10€eMKOCTDb IV CIIUTIJIMHbI 4 144
AyIMTOpHBIE 3AHATHS: 1,33 48
Jlexun 0,89 32
JlabopaTopHbie pabOTHI 0,44 16
CamocrosiTesibHas padoTa 1,67 60
[ToaroToBKa K KOHTPOJBbHBIM paboTam 1,11 40
[ToaroroBka k 1a60paTOpHBIM paboTam 0,56 20
Buj HTOroBOoro KOHTPOJIsi: IK3aMeH 1,0 36

Buyx yaeOHoI paboThI B 3adernbix equnnmax | B acTpan. yacax
O01mas Tpya10eMKOCTb JUCHMILIIHHbI 4 108
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexknuu 0,89 24
JlaGopaTopHbie pabOTHI 0,44 12
CamocTosiTesibHasi padoTa 1,67 45
[ToaroroBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka K 1abopaTopHBIM paboTam 0,56 15
Bujx nTOroBOoro KOHTPOJIfA: IK3aMeH 1,0 27

AHHOTANUA padoyeil MPOrpaMMbl TUCUUILIMHBI «DU3N4YecKasi KyJbTypa U cropt"
(b1.B.25)

1 Heap MMCHMIUIMHBI - OBJAJCHWE METOJOJOTHEH HAyYHOTO MO3HAHHSA (PU3NYECKOU
KyJAbTYpbl W CIIOPTA; CHCTEMOH IPAaKTUYECKMX YMEHHH W HAaBBIKOB, 00ECIEYHBAIOIINX
COBEPIICHCTBOBAHUE IICUXO(PU3NYIECKUX CIIOCOOHOCTE; pa3BUTHE CIIOCOOHOCTEH MCIOJIb30BaTh
pa3HooOpa3Hble (GopMBbl (U3MUECKON KYIBTYpBI, CIOpPTa M Typu3Ma I COXpAaHEHUS W
YKPEIJICHUSI CBOErO 3[0POBbS M 3I0POBbS CBOMX OJNM3KMX B IIOBCEJAHEBHON JKU3HU WU
npoQecCHOHATBHON AeATeTbHOCTH; (POPMUPOBAHIE MOTHBAMOHHO-IIEGHHOCTHOTO OTHOILICHHUS K
¢bu3nuecKoi KynbType, (pu3ndeckoMy COBEPIICHCTBOBAHHIO M CAMOBOCIHMTAHHIO, YCTAHOBKA Ha
3JI0pOBBII 00pa3 )KU3HU.

2 B pesyabTrare MH3yYeHHs [JUCHMIUIMHBI oOydalummiicd mo mporpamme
CHeHHATUTETA J0JIKeH:

Obnadams crnepyromuMu o0mekyabTypHbIMU (OK) KoMneTeHIusAMu:

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEaIN3alll{, HCIOJIb30BAHUIO TBOPYECKOTO
notenimana (OK-7);

—  CIOCOOHOCTBIO HCIOJIB30BATh METOJbI M CpEJCTBAa (DU3UUECKOW KyJIbTYpPBI IS
oOecrieueHHs IOJIHOLIEHHOH colmaibHOM U npodeccuonanbHoi aestenbHocTH (OK-8).

3uamo:

—  Hay4YHO-IIPAKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;

—  COIMAJIbHO-OMOJIOTHUYECKHE OCHOBBI (PU3NYECKON KYIbTYpHI U CIIOPTA;




—  BIHMSHHE O3J0POBHUTENBHBIX CHCTEM (DU3MYECKOTO BOCIHTAHUS HA YKPEIUICHUE

3I0POBbS, TPOPUIAKTHKY MPOPECCHOHATBHBIX 3a00JICBAaHUN U BPEIHBIX IPUBBIUEK;

— CcmocoObl  KOHTPOJSI M OLEHKH  (PU3UYECKOTO  Pa3BUTUS U (U3NYECKOMH

MOJArOTOBJICHHOCTH;

— TpaBWiIa U CHOCOOBI INIAHUPOBAHUS MHIUBUIYATbHBIX 3aHATUN PA3IMYHON IIETIEBOM

HaIpaBJIEHHOCTH;

—  HUCTOpUIO (PU3MUYECKON KYIbTYyphl M CIIOPTA, MMETh IPEJICTABICHHEC O 3HAYMMBIX

CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOCH CTPaHBI, HO U MUPOBOTO YPOBHS; BaKHECHUIITHE

JOCTHIKEHHS B 00JIACTH CIIOPTA;

— cnopruBHbie Tpaguiuu MXTU-PXTY um. .M. MenneneeBa, MOMHUTh O MOJABUTaX

CIIOPTCMEHOB B rojibl Benukoit oreyecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

—  CaMOCTOSITENIbHO 3aHUMATbCsl PU3NUECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILIECTBJISTH CaMOKOHTPOJb 3a COCTOSIHHEM CBOEr0 OpraHM3mMa M coOJtoJaTh

MpaBUJia TUTUEHBI U TEXHUKHU 0€30TMacHOCTH;

—  OCYUIIECTBIISAIT TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTHBHBIX (PopMax 3aHITHI

¢buznuecKoil KyJabTypoil U CHOPTOM.

Bnaoemy:

— CpeacTBaMU M METOJAMH YKPEIUICHHS WHIWBHUIyaJIbHOTO 3J0POBBS, (PHU3NUECKOTO

CaMOCOBEPIIICHCTBOBAHMUS;

— JOJDKHBIM  ypOBHEM  (DU3WYECKOW TOATOTOBIEHHOCTH, HEOOXOIUMBIM  JIS

KaueCTBEHHOTO YCBOCHUS MPO(PECCHOHAIBHBIX YMEHUIM ¥ HABBIKOB B TIpOIiecce 00ydeHUs

B By3e, M OOecnedyeHHs TIOJHOLICHHOW COIMadbHOM ©  mpodeccruoHaabHOM

JEeSITeIbHOCTH MOCJIe OKOHYaHUS Y4eOHOTO 3aBECHMUS.

3 Kparkoe coaepxxanue JTUCUMIITHHBI

Jucuunnuna (Moxynn) no «®dusndeckoi KylbType U CIOPTY» peaiu3yloTcs B paMKax
6a3oBoii yactu bnoka 1 «JlucrumiamHel (MOIYNIH)» MPOTPaMMBbl CHEIHATUTETa B 00beme 72
aKaJl. 4acoB win 54 actTp. 4. (2 3a4eTHbIE SANHUIIBI) TIPH OYHOU (hopMme 00VUeHUs.

[IporpamMma paccunTaHa Ha U3y4€HUE JUCLMILTUHBI B TEYEHHE IBYX CEMECTPOB (IIEPBOTO U
IIECTOTO).
Pa3pesnl fucUIJIMHBI 1 BUABLI 3aHATHH

Monyn HaszBanue momyist Bcero, YacoB
aKaJ. Jlex MII3 | IIIIPIT| KP
yacax
1. [Ipenmer «®Puzuueckas KyabTypa u 18 2 6 9 1
cnopm». Uctopus ®PKuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(302K)
3 buonorudeckue 0CHOBBI (PU3MYECKOI 18 2 6 9 1
KYJIBTYpPBI ¥ CIOPTA
4 [IpodeccrnonanpHO-IPUKIIATHAS 18 2 6 9 1
(duznueckas KylbTypa U CHOpT
Bcero yacos 72 8 24 36 4
Monayn Haszeanue monyis Bcero, Yacos
acrtp. Jlex MII3 |IIIPIT| KP
yacax
1. [Ipeamer «Pusznyeckas KyiabTypa u 13,5 1,5 4,5 6,75 0,75
cnopt». Uctopus ®KuC
2 OCHOBBI 30pOBOTO 00pa3a KU3HU 13,5 1,5 4.5 6,75 0,75
(302K)




3 buonoruveckrne 0CHOBBI (PU3NIECKOM 13,5 1,5 4,5 6,75 0,75
KYJIBTYDPBI ¥ CIIOPTA

4 [IpodeccronanbHO-TIPUKIIATHAS 13,5 1,5 4,5 6,75 0,75
¢bu3nyeckas KyabTypa U CIOpT
Bcero yacosn 54 6 18 27 3

Kaxnplii Moy Ib NIpOrpaMMbl HMeeT CTPYKTYPY:
- JIEKLIMY WJIM TEOPETHUECKUN pa3aen;
- TIPaKTUYECKUH pa3zes, COCTOUT M3: MeToAuKo-npaktuyeckux 3aHstuil (MII3) u yuebHO-
TPEHHUPOBOYHBIX 3aHATUH (ITpodeccnoHaTbHO-TTpUKIafHast pusmaeckas moarotoska, [1T1PIT);
- KoHTpOJbHEIN paszaen (KP).

Teopernyeckuii paszgen GopMupyeT CUCTEMY HAYYHO-TIPAKTHUECKUX U CIEHUATBHBIX
3HAaHUW, HEOOXOJUMBIX Ui TOHMMAHUS HOPUPOJHBIX U COLHAIBHBIX  IPOILIECCOB
(GYHKIIMOHUPOBaHUS (U3NYECKON KYJIbTYphl OOLIECTBA M JUYHOCTH, YMEHUS UX aJalTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS Ul  JIMYHOCTHOTO M MPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHUS, OPraHU3allMK 370POBOT0 00pa3a MU3HU MPH BBIIIOJHEHUU Y4EOHOH,
podeccHoHaAbHON U COLIMOKYJIBTYPHOM AEATEIbHOCTH.

MeToauko-npakTuyeckue 3aHATHS IIPETyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (opMUpOBaHUS Y4EOHBIX, MPO(ECCHOHANBHBIX M KU3HEHHBIX YMEHUN M HAaBHIKOB
cpeacTBamMu GU3NYECKOM KYIbTYPHI U CHIOPTA.

Ha meToauko-npakTHYecKuX 3aHATUSX YIeNeTCs BHUMaHUE:

- OCHOBHBIM IIpo0OJiIeMaM CIOPTUBHON TPEHUPOBKHY;

- BIUSHUIO (QU3NYECKUX YIOpaKHEHUH Ha QOpMUPOBAaHHE MNPOPECCUOHAIBHBIX KauyecTB
OyAylIero crnenuagucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JIEUCTBHUIO CPEICTB (U3UYECKOTO BOCIUTAHHS HAa OCHOBHBIE (DU3MOIOTMYECKUE CUCTEMBI U
3BEHbsI ONIOPHO-JBUTATEIBHOIO AIIapaTa 3aHUMArOIIErocs;

- BOMpOCaM TPOBEICHHsI COPEBHOBAaHMK (IIpaBWJIa COPEBHOBAHWM, CHUCTEMa PO3BITPHIIIEH,
ompeneneHue noodeauTesneii, 000pyaoBaHNUE U HHBEHTAPh).

IIpodeccuonaIbHO-NPUKIAIHASL TMOATOTOBKA TPOBOAWTCS C Y4YeTOM Oymyriei
podeccnoHabHOM IeATEIbHOCTH CTYIEHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3UPYIOTCS HAa  MIMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHH, Ha MPUMEHEHUH pPa3HOOOpa3HBIX CPE/ICTB
¢buznueckoil  KylIbTYpbl, CHOPTHUBHOW U  MpodeCcCHOHANbHO-NIPUKIAIHON  (usnueckoi
MIOJATOTOBKH CTY/IEHTOB.

Kontpoabublii pazgen. Kpurepuem ycnemHoOCTH OCBOEHHS y4eOHOro marepuana
SIBJIIETCS OLIGHKAa MpPEeroAaBaTelisi, YUYUTHIBAIOUIAS pe2VIapHOCMb NOCeueHuUs: 00A3amebHbIX
VueOHbIX ~ 3amAmull, 3HAHUW TEOPETUYECKOro pasliena MporpaMMbl M BBINOJTHEHHE
YCTAaHOBJICHHBIX Ha JAaHHBIA CEMECTp KOHTPOJBHBIX TECTOB OOmIiel ¢uznyecko u
TEOPETUYECKON MOATOTOBKH JUIsl OTACJIbHBIX IPYII Pa3jIuyHOW CHOPTUBHOW HAIPaBIEHHOCTH,
BXOJMT B IPAKTUYECKUE 3aHATHUA.

4 O0beM y4yeOHOM JMCUMILINHBI

B B I VI

Buner yae6HOI paboThI 3aYETHBIX | aKaJleM. | CEMECTp | ceMecTp

eIMHUIIAX | Yacax

OO0mas TpyA0eMKOCTb M CIHUIIJIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.en.

Y4eOHOMY IJIAHY 36 yac. | 36 yac.
KonraktHas pabora (KP): 2,0 72 36 36
Jlexiuu (JIek) 0,2 8 4 4
[Ipaktuueckue 3ausarus (113) 1,8 64 32 32

Buja koHTpOJIAA: 3a4eT / IK3aMeH 3auer 3auer 3auer

Bunsl yaeOHOM paboTh B B actp. ! VI

3a4YETHBIX | dYacax | CeMecTp | ceMecTp




eIMHUIAX
OO0masi Tpy10€eMKOCTh I CUUILIHHBI MO0 2,0 54 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 27 yac. | 27 vac.
KonraktHas pabora (KP): 2,0 54 27 27
Jlexuuu (JIek) 0,2 6 3 3
[IpaxTnueckue 3ansrus (113) 1,8 48 24 24
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI «PycCKHUil A3BIK U KYyJIbTYpa peymn»
(b1.5.26)

1. eab aMCHUIIMHBI — MOBBIIEHUE 00IIEN U IPOPECCUOHATBHON KYJIbTYphl peUn
CTyAeHTa ¥  (opMHUpOBaHHME  MPaKTUYECKOM  MOTPEOHOCTH B CaMOpPa3BUTHH U
COBEPIICHCTBOBAHUN JTMYHOCTH.

2. TpeOoBaHus K pe3yJibTaTaM OCBOEHUS AU CHMILIMHbI:

N3ydenne qUCUMILTMHBI CIOCOOCTBYET (POPMUPOBAHUIO CIAEAYIOMINX OOIIEKYIbTYPHBIX U
o0menpodeCCHOHATBHBIX KOMITETEHIIUMN

e JOTOBHOCTH K CaMOpPa3BUTHIO, CaMOpealH3allH, HCHOJIb30BAaHUIO TBOPUYECKOTO
MMOTEHIINAa (OK-7) ;

e [OTOBHOCTP K KOMMYHHUKAIIMM B YCTHOW W MUCBMEHHOW (popmMax pedn Ha PyCCKOM U
MHOCTPAaHHOM SI3bIKaxX JJIs peuieHus 3aaa4 npodeccuonansHoit nestensHoct (OIK-7);

e [OTOBHOCTH MPEACTABNIATH MOJYYCHHBIE B UCCIEIOBAHUAX PE3YAbTATHl B BUAE OTYETOB U
Hay4HBIX MyOnuKanuii ( CTEeHI0BBIX JOKIA0B, pedeparos, crareit) (ITK-7).

B pesynbpraTe u3ydeHus JUCUUIIIMHBI CTYACHT JOJDKECH

3HaTh

¢ (DYHKIIMU SA3bIKA KaK CPeACTBA (OPMHUPOBAHUS U TPAHCIISILIUN MBICIIH;
o crieniUKY YCTHOW U MMCbMEHHOU peydH;
e crielIM(PUKY HAYYHOTO SI3bIKa, )KaHPbl HAYYHOI'O CTHJIS;
® CTHJIEBBIE YEPTHI U A3BIKOBbIE 0COOCHHOCTH KAHPOB O(PUILINAIBHO-/I€I0BOTO CTHJIS;
® HOPMBI JINTEPATYPHOTO SI3bIKA;
® 0COOCHHOCTHU MOATOTOBKU TEKCTOB Pa3HbIX BUIOB MyOJIMYHOTO BBICTYIUICHUS;
yMeThb
e TpaHC(OPMUPOBATh NUCbMEHHBIN TEKCT B YCTHYIO (JOpMY peuH;
® OTJINYATh KOJU(PHUIHUPOBAHHYIO (HOPMUPOBAHHYIO) peUb OT HEKOIU(PHUIIMPOBAHHOM;
® BBIJICJIATH CTPYKTYPHBIE €JMHUILIBI TEKCTA;
® HAXO/IUTh B TEKCTE peueBble OMNOKH U YCTPAHATh HX;
® COCTaBJIATh JIUYHBIE IOKYMEHTHI B COOTBETCTBUU C HOPMAaTUBHBIMHU TPEOOBAHUSAMU;
® 1ICII0JIb30BaTh BBIPA3UTEIILHBIE CPEACTBA S3bIKA;
® BBICTYIATh MYOJMYHO C Pa3HBIMU KOMMYHUKAaTUBHBIMU HAMEPEHUSMH;
BJIAJETh
® KyJIbTYpOi Hay4HOH M J€TI0BOI peur B MUCbMEHHOM U YCTHOHU (opMme;
¢ ocHOBaMH 3(h(heKTUBHOW KOMMYHMKALIUU B y4eOHOU U MPOo(hecCHOHAIBHON
JeATeIbHOCTH (HaBbIKaMU MyOIMYHON peyH, apryMeHTalluu, BEJICHNs JUCKYCCUN).
3. Kpartkoe coaep:kaHue 1UCHUIINHBI
Moayns 1. BBeaenue B mpenMer
I.1.  Pycckuil sa3bIK ¥ KyJIbTypa peud Kak MPEIMET, KaK COCTABISIOIIAS JKM3HEHHOTO
ycniexa. OCHOBHBIE MOHSATHUA Kypca, BIMSHHME s3bIKa Ha (OPMHUPOBAHHE JMYHOCTH YEIOBEKA.
Pycckuil s3bIK Kak croco0 CyIeCTBOBaHMS PYCCKOTO HAIMOHAIBHOTO MBIIIJICHUS U PYCCKOM
KylnbTypbl. Mcropudeckue cBeeHus 0 pyccKoM si3bike. HoBBbIE SIBIEHUS B pyCCKOM SI3BIKE.



1.2. MuorooOpa3ue s3bIKOBBIX cpeAcTB. OTOOp  S3BIKOBBIX CPEICTB Ul o0ecrieueHust
Hanbosee >PPEeKTHBHON KOMMYHUKAIIUU B OMPEICICHHON CUTyaluu. THITBI pedyeBbIX CUTyalui
U (yHKIMOHAIBHBIE PA3HOBHIHOCTH COBPEMEHHOTO pycCcKoro s3bika. Dopmbl  peun
(mucbMeHHAs M ycTHas) U ux cnenuduka. OyHKIMOHANBHBIE CTHIN (HAYYHBIH, O(UIIHAIBEHO-
JeTOBOH, MyOnuuucTUYeckuii). JIutepaTypHblil sI3bIK U HETUTEPATYPHBIE THITBI PEYUH.

Mopnynsb 2. KynbTypa HaydHOH peud U JeI0BOH peun
2.1. TeKcT, ero CTpyKTypa, TUMbl, KOMMNO3MLUMA, BUAbI Komnpeccnn. OcobeHHOCTM Hay4yHOoro
CTUANA peun, cneunduka NCNnoNb30BaHUA ITEMEHTOB PA3/INYHBIX A3bIKOBbIX YPOBHEN B
Hay4yHOW peun. A3bIKOBble CPeACTBA, CeLunanbHblie MPUEMbl U peyeBble HOPMbl Hay4HbIx paboT
Pa3HbIX }KaHPOB. aHpPbl YCTHOM HAy4YHOW peyn.

2.2. OdpunmanbHO-/1€710BOM CTUIIb PEYU, €r0 Pa3sHOBHJIHOCTH, cdepa ero GyHKIMOHUPOBAHMUS,
KaHPOBOE pa3HooOpasue; SA3BIKOBBIE (hopmyIibt O(pUIMATIBHBIX JIOKYMEHTOB;
MHTEPHALMOHAJIbHBIE CBOMCTBA PYCCKOW OQUIMAIBbHO-AEI0BOM MUCbMEHHON peud; MpaBuia
0o(popMIIEHHS TOKYMEHTOB; pEYEBON ITHUKET B JIOKYMEHTE.

Monynb 3. HopmaTuBHBIN acrieKT
3.1. S3pikOBast HOpMa, €€ poJib B CTAHOBJIEHWU U (YHKIMOHUPOBAHUU JINTEPATYPHOTO SI3bIKA.

Onpenenenne BAPUAHTHOCTU SI3BIKOBOM HOPMBI. OpQosnuueckue HOPMBI PYCCKOTO
JIUTEPaTypHOTO SA3bIKA.
3.2. Jlexcuyeckne HOPMBI PYCCKOTO JIMTEPATYpPHOIO S3bIKA, MPUYMHBI HapyleHusl HX.

3HaueHue CJI0Ba M JIEKCHUYECKas cOYeTaeMOCTh. VIHOS3bIUHBIE CIIOBA B COBPEMEHHOW pyCCKOMH
peun. Pycckas (ppazeonorus 1 BbIpa3uTEIbHOCTD PEUH.

3.3. I'pammaTHyecKkue HOPMBI PYCCKOTO JHUTEPATYPHOrO S3bIKA M CIIy4al WX HApYIICHHUS.
Tpynuble ciayyan ynoTpeOJeHHs] MMEH CYHIECTBUTENbHBIX. V3MEHEeHMs, MpPOUCXOASIINE B
yIOTPeOJCHUN UMEH YHMCIUTENbHbIX. CHHTaKCHMYeCKMe HOPMbI M KyJabTypa peuu. TpyaHbie
Cllydau MMEHHOTO U TJIarojbHoro ymnpasieHus. CoriacoBaHue MOJJIEKALIEro U CKa3yeMoro B
dhopmax yuca.

4. O0beM yueOHOM JTUCUMIIJIMHBI M BUIbI Y4eOHOH padoThI:

O6bem
Buner yue6Hoi paboThI B 3aueTHBIX B axkamemuueckux
eMHUIIAX Jacax

O01mas Tpya10eMKOCTb JUCHUILIIHHBI 2 72
10 y4eOHOMY IIAHY
AyJIUTOpPHBbIE 3aHATHS: 1 32
Jlexuun (Jlek) 0,5 16
[Tpaktnueckue 3anstus (113) 0,5 16
CamocrositesbHas padora (CP): 1 40
Bua uToroBoro KOHTpoJIsi: 3aver

O0beM y4eOHOI ANCHUIIMHBI H BU/IbI Y4eOHOH padoThl B ACTPOHOMHYECKHX Yacax:

O6beMm
Brizter yaeGHO# paboTl B 3ayerHbIX B actpoHoMuueckux
eIMHUIaxX qacax

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 2 54
10 y4eOHOMY IUIaHy
AyIMTOPHBIC 3AHATHS: 1 24
Jlexuun (Jlek) 0,5 12
[Ipaktuueckue 3ausarus (113) 0,5 12
CamocrositesbHas padora (CP): 1 30
Bua nToroBoro KOHTpoJIs: 3auer -

AHHOTanus padouei nporpamMmmsl aucuuiinebl «Ilegarornka» (b1.6.27)



1. Ieau IMCHUTIMHBI:

Lenpto OUCHMIUIMHBI SBJSIETCS NPUOOpETEHHE CTyACHTaMU 3HaHUM B 0O0JIacTH
Me1IarOTHYECKOM AEATEIbHOCTH.
OCHOBHBIMU 3a/layaMU JUCHUIUIMHBI SIBISIOTCS: W3Y4EHHE BO3MOXHOCTEH, MOTPEeOHOCTEH,
JOCTIKEHHUH 00yyaromuxcs B 0071acTu 00pa3oBaHUs U MPOSKTUPOBAHUE HA OCHOBE MOJIYYCHHBIX
pe3yabpTaToB 00pa30BaTENbHBIX TMPOTPaMM, JWCHHUIUIMH H HHIUBUIYaJIbHBIX MapIIpyTOB
o0y4eHus, BOCIUTAHUS, PAa3BUTHS; OPraHU3aIis 00y4eHUsI U BOCIUTAHUsA B cepe 0Opa3oBaHUs
C MUCTOJIb30BAHUEM TEXHOJIOTUH, COOTBETCTBYIOUINX BO3PACTHBIM OCOOCHHOCTSIM 00y4aromuXCs
U OTpaXKaIUX CrenupUKy 00IacTeil 3HaHMid (B COOTBETCTBUH C PEATM3yeMBbIMU MPO(GUISIMHE);
OpraHu3aisi B3aUMOJCHCTBUS C OOIIECTBEHHBIMH W OOpa30BaTEIbHBIMH OpraHHU3alUsMHU,
JIETCKAMHU  KOJUICKTHBAMH ¥ POJUTEISIMH Il peUmleHHs 3a7a4  HpodecCHOHaTbHON
JEeSTeIbHOCTH; WCIIOJIb30BaHHE BO3MOXXHOCTEH 00pa3oBaTelNbHON cpenpl IS oOecTedeHus
KadecTBa OOpa3oBaHUS, B TOM 4HCIE C TNPUMEHEHHEM WH(GOPMAIMOHHBIX TEXHOJIOTHA;
OCYILIECTBJICHHME  MpPO(EecCHOHATBHOTO  €aMOOOpa3oBaHMA M JIMYHOCTHOTO  POCTAa,
MPOEKTUPOBAHKE JaTbHEUIIET0 00pa30BaTEIFHOTO MapIIpyTa U MPO(PECCHOHATBHON KapbepHl.

2. B pe3yabTare u3y4yeHus JUCHUIJIMHBI CTIEHHATUCT H0JIKEH:
Obnadams ClenyONUMA KOMIIETCHIIUSIMHU:
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOPEaTN3allii, UCTIOIh30BAHUIO TBOPUYECKOTO MOTECHIIMAIA
(OK-7);
- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTHBOM B cdepe cBoeil mpodeccHoHambHON NesSTeTbHOCTH,
TOJIEPAHTHO BOCHPUHUMATH COIMAJbHBIC, ITHUYECKHE, KOH(PECCHOHATBHBIE W KYIbTypHBIE
paznuuus (OI1K-8).

B pesynbrate u3y4eHus: AUCIUTUINHBI CTYICHT JTOJDKEH:

3namo:
- LIEHHOCTHBIE OCHOBBI 00pa30BaHus U MPO(ECCUOHATBHON AEATEIBHOCTH;
- IPaBOBBIE HOPMBI MEJArOTUYECKOM AEATEIBHOCTH M 00pa30BaHUs; CYIIHOCTb U CTPYKTYpPY
00pa30BaTENIbHBIX MTPOLECCOB; OCHOBBI MEIUIIMHCKUX 3HAaHUH U 3I0pOBOT0O 00pa3a KU3HHU;
- 0COOEHHOCTHU MEarorn4eckoro Mpouecca B yCIOBHUAX MOJIMKYIBTYPHOTO U MOJIMITHUYECKOTO
o0111ecTBa;
- TEHJCHLUUHU Pa3BUTUS MHUPOBOIO HCTOPHUKO-TIEJArOrnyeckoro Impouecca, OCOOCHHOCTH
COBPEMEHHOT0 3Tara pa3BUTUs 00pa30BaHMsI B MUPE; OCHOBBI IPOCBETUTEIBCKON 1EATEIIbHOCTH;
- METOJIOJIOTHIO NE€ArOrH4eCKUX UCClIe0BaHUM ITpobieM oOpa3oBaHus;
- TEOPUU U TEXHOJOI'MHU OOy4YEHHMs; 3aKOHOMEPHOCTU (DPU3HOJIOTUYECKOTO M ICUXOJIOTMYECKOTO
Pa3BUTHSL; CIIOCOOBI ICUXOJIOTHYECKOTO U MEarorn4eckoro U3y4eHus: o0yqaronuxcs;
- c110coObI B3aMMOAEHCTBHSI NT€arora ¢ Pa3InyHbIMU CyOBEKTaMM I1€AaroruuecKoro mpouecca;
- c11ocoObl MPO(hecCHOHATBHOIO CaMOIIO3HAHUS U CAMOPA3BUTHS;
Ymemn:

- CUCTEMHO aHAJIIM3UPOBATh U BHIOWPATh BOCIIUTATEIbHbBIE U 00pa30BaTeNbHbIE KOHLEIIIUH;
- HCIMOJIb30BaTh METOJbl IICHUXOJIOTUYECKOH M NelarorMyeckoi JUarHOCTUKU JUIsS peIleHUs
npoeccuoOHaNBHBIX 33/a4;
- YUUTBHIBaTh B IE€JAarOrMYECKOM B3aUMOJECHCTBUM OCOOEHHOCTH HMHJMBUIYAJIILHOTO Pa3BUTHUS
yJaluxcs;
- TPOEKTHPOBATH Y4eOHO-BOCIUTATEIbHBIM TPOLECC C HCHOJIB30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH, COOTBETCTBYIOLIMX OOLIMM M CIIeHU(PHUECKUM 3aKOHOMEPHOCTSIM M 0COOCHHOCTSIM
BO3PACTHOTO PAa3BUTHUA JIMYHOCTH; CO3JaBaTh IEAArOTMYECKH IeJecooOpa3Hylo U -
NICUXOJIOTHYECKU 0e30MacHyI0 00pa30BaTeIbHYIO Cpeay;
- B3aMMO/ICHCTBOBATH C Pa3IMYHBIMU CyObEKTaMU IeIJarOrMYecKoro mpolecca;

Braoemwv cnocobamu:
- OpHEHTaUMu B MpOo(PECCHOHATBHBIX HCTOYHUKAX HWHPOpManUu (KypHajbl, CalThl,
oOpa3oBaTesibHbIe IOPTAJIbI);
- OCYLIECTBJICHHS TICHXOJIOTrO-Nearornyeckoi MOJIEP)KKH M COIPOBOXKICHHUS; CIOCOOaMHU
MPEIYNpPEexIeHHUs IeBUAHTHOTO ITOBEICHUS U ITPABOHAPYIIICHUH;



- B3aMMOJACUCTBUS C APYIUMHU CyObEeKTaMu 00pa3oBaTeNIbHOTO POIIeCCa;
- MPOEKTHOH M HMHHOBAIIMOHHON NESITEIHHOCTH B 0OOpa30BaHMU; CIIOCOOAMM YCTaHOBIICHHS
KOHTAKTOB W TOJUICpP’KaHUS B3aUMOJICUCTBUS C CyOBEKTaMH 00pazoBaTENbHOTO Ipoliecca B
YCIOBHSAX MOJUKYIBTYPHON 00pa3oBaTeIbHON Cpe/ibl;
- COBEPIICHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUN ¥ YMEHUH.

3. KpaTtkoe conep:kanue IUCHUIIINHBI:

1. [lemaroruka Kak HayKa O BOCOHUTAHUU M Pa3BUTHUU JIMYHOCTH

[lemarormka kak commanbHas Hayka. OCHOBHBIE KAaTETOPHUH U TOHSTHS B IEAAarOTHKE:
BOCIIMTaHWe, oOpa3oBaHue, oOydeHue. llemarormyeckmii mporecc, meaarorndeckuii (axr,
negarornyeckoe sBieHue. CBs3b MENarorukd ¢ JIpyrMMH HaykaMu o 4enoBeke. Cucrtema
MeIaroruueckux HayK. @aKkTopbl pa3BUTHS JTUMYHOCTH. METObI HCCIIEIOBAHNUS B II€aroruKe.

2. IIpouecc oOyuyeHus1, €ro 3aKOHOMEPHOCTH U MPUHIUIIBL.

Teopust o6pazoBanus U 0OyueHHUs KaK BaKHEHIIas 4yacTh nenaroruku. OyHkiuu oOydeHus,
MHOT0O0Opa3ue NoJIX0J0B K UX pealn3aluu B COBpeMeHHOU nuaakTuke. [Ipouecc oOyuenus, ero
3aKOHOMEPHOCTH W MPUHIHITEL. OpraHnyecKoe eTMHCTBO NPENoIaBaHus U y9eHus. B3auMocBs3b
0o0pa3oBaHUs U pa3BUTHSA. 3aKOHOMEPHOCTH U IMPUHIUIIBI 00Y4EHUSI.

3. ConepxaHue o0pa3oBaHuUs.

CoBpeMeHHbIE KOHIEMIMK COAepKaHusi oOpazoBanus. CoueTaHWe WHBAPHAHTHOTO U
BapHAaTUBHOTO KOMITOHEHTOB B COJIEp)KaHWHM OO0pazoBaHMs. [OCymapCTBEHHBIH CTaHIApT
oOpa3oBaHus. YueOHbIH 11aH, yueOHas mporpamma, yueOHUK.

4. ®opmbl OpraHu3aIiu 00yJIeHHs.

[lonsite o gopmax opraHuszanuu oOyueHus, MHOrooopasue ux BUA0B. KitaccHo-ypouHast
dopma opranmzanuu oOydeHus. Tumbl m cTpykTypa ypoka. CoderaHue pasiIndHbIX (HopMm
OpraHu3aliM T03HAaBaTEJIbHOM JESATEIbHOCTH YdallMXcsi Ha ypoke. TpeOoBaHus K
COBpeMeHHOMY Ypoky. Ilyrum mnoBelmeHus >pQpekTuBHOCTH ypoka. [lepcrekTuBbl pa3BUTHSA
ypoka. JIeKIIMOHHO-CeMHHApCKO-3a4eTHas cucteMa o0ydeHus. MacTepcTBO yuuTes.

5. Meroapl 0Oy4eHHs.

[lonsitue o Mmeromax M mnpuemax oOyueHMs. Pasnuuble Noaxonapl K KiaccH(UKaLUU
MeToI0B oOyuenust. Kpurepun BeiOopa MeTo10B oOyuenus. CpeacTBa oOydeHHsI B COBPEMEHHOM
LIKOJIE.

6. AHanu3 pe3yIbTaTUBHOCTUA OOYYCHHUSI.

JluarHocTuka ycrneBaeMOCTH — COCTaBHas yacTb ydyeOHoro mpouecca. llenu, 3anaun,
(GYHKLIMU KOHTPOJIA M ydeTa 3HaHUM, yMEHHH M HaBbIKOB. TpeOoBaHUS K KOHTpONO. Buael u
(GOopMBl TMAarHOCTUKM W y4yeTa YCIEBAEMOCTH YYaIMXCsl Pa3HOTO BO3pacTa IO PA3IMYHBIM
npeaMeraM. AHalIM3 M caMOaHaIM3 Pe3yJbTaToB o0ydyeHus. TecToBas IpoBepKa 3HAHUH.

7. Ilpouiecc BOCIUTAHUSA U €0 OCOOCHHOCTH.

Bocnuranue  Kak = LeJeHANpaBICHHBIH,  CIEIUAIbHO  OPraHU30BAHHBIM  Mpolecc
(bopMUpOBaHUS JTUYHOCTH, €TO OCHOBHBIE XapaKTepuUCTUKU. Crienndrka BOCIUTAHUS B YPOUHOH
U BHEYpO4HOH aestenbHOCTH. Llens u 3anaun Bocniutanus. CoaepikaHue, CTpyKTypa, HPUHLIUIIBI
BOCIIMTaHUSL.

8. ®OpMBI U METO/1bI BOCIIUTAHMS.

Mertoa BoCHHMTaHUS Kak CHOCOO OIpenesieHHbIM 00pa3oM OpraHM30BaHHOW COBMECTHOM
NeATeNbHOCTH Iefarora U BocnuraHHuka. CrcreMa METOJ0B BOCIHUTAHUS, UX KiacCU(UKalLUsL.
Crnenuduka HCHOJIB30BaHMS METOJIOB BOCHHMTaHUS. Buupl BOCHUTHIBaromed AeATENbHOCTH,
0COOEHHOCTH UX UCHOJBb30BaHusA. Opranu3anus pa3nuyHbIX (JOpM BOCTIUTAHMSL.

9. KoJIeKTHB U JIMYHOCTh, MX B3aUMOJIEWCTBUE B MTPOLIECCE BOCIIUTAHUSL.

OOuiecTBeHHBI XapakTep BOCHMTAHUS. 3HAu€HHE KOJUIEKTMBA B Pa3BUTHU JIMYHOCTH.
Paznuunbie Bupl geTckux cooduiects. KomnekTus kak crnenuduueckas Gopma B3auMoieicTBUs
moxaeit B rpymme. CyliecTBeHHble TNPU3HAKM KOJUIeKTHUBA. KOJIeKTHB Kjacca Kak
BocnuThIBaomas cpena. Craguu pa3BUTHSA JAETCKOTO KOJUIGKTHBA. MeTOAWKa M TEXHUKA
CO3JIaHUS U PA3BUTHS YICHUUECKOTO KOJUIeKTHBa. CHcTeMa MepCreKTUB.

10. OCHOBBI CEMEMHOTO BOCIIMUTAHUS.



Cembsi, ee cTpykTypa M (YHKUWH, Ha3HauYCHHE B JKU3HU W DPA3BUTHU peOCHKA.
Ocobennoctn coBpeMeHHON ceMbu. CeMbs KakK IIO3WTUBHBIA M HETaTUBHBIA (haKTOp
Bocniutanus. Crienuguka cemeriHoro Bocnuranus. Haznaduenue, 11enp, GyHKIMH paObOTHI HIKOJIBI
C CEMbEN.

4. O0beM yuyeOHOM THCHHUILINHBI

B 3auernbix | B akanmem.
Buner yae6HOM pabOThI eIMHUIIAX yacax
O0masi TPyA0eMKOCTh JAUCHUIUIMHBI 1O Y4YeOHOMY 4 144
IUIAHY
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexun 0,44 16
[IpakTiueckue 3aHsATHS 0,89 32
Jlabopartopust - -
CamocrosiTesibHas padora: 1,67 60
Buja koHTpoOJIsi: 3K3aMeH 1 36
B 3aueTHbIX B actp.
Buapr yue6HO# paboThI eIMHUIIaX Jacax
OO0mass TPyAoeMKOCTh JUCHUIUIMHBI 10 Y4yeOHOMY 4 108
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexknuu 0,44 12
[IpakTnueckue 3aHsATHS 0,89 24
JlaGopartopust - -
CamocrosiTesqibHast padora: 1,67 45
Bujx KOHTpoOJIsi: IK3aMeH 1 27

Bapuam UBGHAaA yacmob

AHHOTAIUA Y4eOHOM MPOrpaMMbl M CIIUIIJIMHBI
«IIpaBoBenenue aist xumukos» (b1.B.O/1.1)

1. Hean TUCHUNIHHBI

—  OBJIAJICHUE OCHOBAMM IPABOBHIX 3HAHUM;

— ¢opMupoBaHUE TPABOBOM KYJIbTYPhl aKTUBHOTO, 3aKOHOTIOCTYIIIHOTO I'PayKJaHUHA.

2. B pe3yabTare n3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::

Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:

- CHOCOOHOCTBIO HCIHONB30BAaTh OCHOBHI TPAaBOBBIX 3HAHMM B Pa3NuYHBIX cdepax
xu3HeaestenbHocTy (OK-5).

- TOTOBHOCTBIO JICHCTBOBATh B HECTAHJAPTHBIX CUTYalUSX, HECTU COLUAIBHYIO U 3THUUYECKYIO
OTBETCTBEHHOCTH 3a MpuHsATHIE pemienHus (OK-6);

B pe3ynbpTaTe uzydeHus: AUCHUIUIMHBI CTYAEHT J0JKEH:

Buamo:

—  OCHOBBI POCCUHCKOM MTPAaBOBOM CHCTEMBI M POCCUHUCKOTO 3aKOHO/1aTE€JILCTBA, OCHOBBI
opranm3anui ¥ (YHKIHMOHUPOBAHMS CYA€OHBIX W HHBIX MPABOMPUMEHUTENIBHBIX H
MIPaBOOXPAHUTEIBHBIX OPraHOB;

— TpaBOBbIE M HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodecCHOHATHHOM
NeSATeIbHOCTH;



— IpaBOBbIE HOPMBI, PETYIUPYIOIINE OTHOIIEHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYXKarollen cpele;

— IpaBa U 0053aHHOCTH I'PaXKIaHUHA;

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEILCTBA.

Ymemy:

- HCII0JIb30BATh 3TUYCCKUEC U IIPABOBBIC HOPMBI, PETYJIUPYIOIIHNEC OTHOIICHUEC YCJIOBCKA
K YeIOBEeKY, OOIIECTBY, OKpYXAloIled cpenie, MCIOJBb30BaTh MpaBa M CBOOOIBI YeNOBEKa U
rpakJIaHWHA MPU Pa3pabOTKe COIUATBHBIX TPOCKTOB;

- HCII0JIB30BATh U COCTABJIATL HOPMATUBHBIC U ITPABOBLIC JOKYMCHTEI, OTHOCAIIUCCA K
HpO(i)GCCHOH&JIBHOfI ACATCIIBHOCTH, MPCANIPHUHUMATDH H606XOZII/IMI)IC MCPBI K BOCCTAHOBJICHHUIO
HapYIICHHBIX IIPaB;

—  peanu30BBIBaTh IpaBa M CBOOOJBI YEJIOBEKAa M TpakJaHMHA B PA3JIMYHBIX cepax
KHU3HEACATCIIbHOCTH.

Braoemy:

—  OCHOBaMH XO34HCTBEHHOTO MpaBa;

- HaBbIKaMH IIPUMCHCHUA 3aKOHOAATCIILCTBA ITPHU PCIHICHUN ITPAKTUYCCKUX 3aay.

3. Kparkoe coagep:xanue JTUCUMIIIIMHBI:

[lonsitTne w mnpusHaku rocynapctBa. dopmel rocynapcrBa. DYHKIMH TOCyAapCcTBa.
ITonsarue n IMIPU3HAKU ITpaBa. OcHOBHEBIE IIPpaBOBBIC CUCTEMBI COBPEMCHHOCTH. Iousartue u BHU/bI
HWCTOYHHUKOB TpaBa. OmnpeneneHue 3aKOHa M TMOJ3aKOHHBIX aKTOB. JleHCTBME HOPMATHBHBIX
MPaBOBBIX aKTOB BO BpeMeHHU. OOpaTHas cuia 3akoHa. [loHATHE TPaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YactHoe W myOnmdHOe mpaBo. MarepuanibHOE M MPOIECCYAThHOE IPaBo.
[IpaBooTHOIIEHUE: 0OBEKT, CYOBEKT U COJIep:KaHue npaBooTHoLeHUH. FOpunnueckue GpaxTol.

Koncturynusa — ocHoBHoM 3akoH Poccuiickoit denepamnuu. denepaTUBHOE YCTPOMCTBO
P®. Cucrema rocymapCTBEHHBIX OpraHOB W MpHHUMI pazaeneHus Biacteil B PD. Ilonstue
rpaxzaancTBa. [lpusHanue, coOmiofeHue, 3alluTa paBHBIX MpPaB JKEHIIUH M MYXKYHH Kak
OCHOBHasi 00s3aHHOCTh TOCYAApPCTBA.

[Tonatue u mpeaMeT agMuHUCTpaTHBHOTO MpaBa. Obmias xapakrepuctuka Kogexca PO 06
aJIMUHHUCTPATUBHBIX TPABOHAPYLICHUSX. ATMUHUCTPATUBHBIC IMPABOHAPYLIECHUS: MOHITHE U
MpU3HAKU. ATMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATUE U MPUHLIMUILL. [loHATHE, pU3HAKU U
BU/JIbI aIMUHUCTPATUBHBIX HAKA3aHUU.

[lonsiTve u mpeaMeT YrojoBHOTO TMpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: MOHSTHE,
OCHOBaHME BO3HUKHOBeHUs. [loHsTue mpecrymieHusi: mnpuszHaku, crpykrypa. CoctaB
npecrymienus. Coyudactue B mpecTyrieHHH. OOCTOSTENbCTBA, UCKIIIOYAIOIINE MPECTYIHOCTh
nesiausi. IloHsThe, LenM W BUABI HaKa3aHW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEpIICHUE
MPECTYIUIEHUH. YCJIOBHOE OCYXKJACHHUE, OCBOOOXKIEHHWE OT YroJIOBHOM OTBETCTBEHHOCTH.
[IpenMer ¥ 00BEKT KPUMHHATUCTHUKU. MeToapl M 3aauyud  KpUMUHAIUCTUKH. l[loHsATue
KpUMUHAMUCTUYECKOW — uaeHTU(ukammu. OOBEKTbI U BUABl  KPUMUHAIUCTUYECKOM
unentudukanuu. Kpumunanucruueckas Texuuka. KpumuHanuctuyeckas TaKTHKA.

DKOJIOTUYECKOE MpPaBO: MOHATUE, MPEAMET METOJ U HMCTOYHUKH HKOJIOTMYECKOTO IpaBa
P®. Tlondarue, BUABI U CTPYKTYypa SKOJIOTHYECKUX MPABOHAPYILIEHUN, OTBETCTBEHHOCTh 3a HX
COBEPLICHHUE.

[Tonstne unopmarmu. OTBETCTBEHHOCTh 3a HAapYIICHHE 3aKOHOJATENHCTBA O 3alllUTe
unpopmanuu. [ocymapcTBeHHass TaliHA: TOHSATHE, 3alllUTa, I[PABOBOE PETYIMPOBAHUE
rOCy/lapcTBEeHHOU, Ciy)keOHOW u wuHOW wuHbpopmanuu. KondunennmansHas wuHGOpMaIus:
MOHATHE, BUJIbI U 3aIIUTA. 3alI1NTa NEPCOHATBHBIX JAHHBIX TPaKJaHUHA.

[londarue, mnpeaMer ©W  MeTOA TpaxAaHCKOro mpasa. [loHsATHE TpakIAaHCKOTO
MpaBoOTHOIIEHUs, ero  crenupuka. CTpykTypa  TpaXTaHCKOTO  MPABOOTHOIIEHUSI.
[IpaBomeecnocoOHOCTh CYOBEKTOB TPaXkKAaHCKOTO MPABOOTHOIICHUA. ['pakaaHe Kak CyOBEKTHI
rpakgaHckoro npasa. OGu3ndeckue U IOPUINISCKUE JIUIA: TIOHSATHE, MPU3HAKU, KIIaCCU(DUKALIUA.
Opuanueckue daxrel. IIpaBo cobctBenHoctu. Ilonsitue aBTtopckoro mpaBa. [lonsTue
nateHTHoro mnpasa. [loHartue uHTemnekTyanbHOM coO6cTBeHHOCTH (MC) M HCKIIOYUTENEHOTO



npasa. Knaccudpukamms MC. Cuctema mpaBoBOW OXpaHbl MHTEUIEKTYalIbHON COOCTBEHHOCTH,
ABTOPCKHUX U IIATCHTHBIX IIPAB.

[lonsTHE XO3SIMICTBEHHOTO (IIPEANPUHUMATEILCKOT0) IpaBa. IIpeameTr x03siiCTBEHHOTO
(IpeanpruHUMATENbCKOTO) IpaBa, NPU3HAKH, METOAbl IPAaBOBOro peryaupoBanus. [loHsTue
XO35MCTBEHHOM U NPEAIIPUHUMATEIBCKON AEATEIBHOCTH.

[IpaBoBO€e perynupoBaHHE CEMEWHBIX OTHOLIEHMH. 3aK/IIOUEHUE W IpeKpalieHue Opaxa.
[IpaBa u o6si3aHHOCTH poauTened U aeTeil. AnuMmenThl. DOpMbI BOCIMTaHUS AETEH, OCTABIIMXCS
0e3 MoTeYeHns: pOAUTENICH.

[Ipeamer u meToxa TpynoBoro npasa. TpynoBoi JOrOBOP: NOHATHE, CTOPOHBI, COAECPKAHUE.
PaGouee Bpems. Bpems otapixa. TpynoBsie criopsl. JuCIHILIMHA TPYIA.

Ilonatne wu wucrokn xoppynuuu. HopmatuBHoe onpenenenue koppynuuu. IIpuunnsl
pacnpocTtpaneHus: koppyniuu. Hakasyemble m HeHakazyemble Gopmbl Koppynuuu. CKpbIThIE
(matenTHbIe) (GOpMBbI Koppynuuu. PopMmbl KOppyHIHUHU-TpecTyrieHus. DopMbl KOppynuuu-
npoctynka. @opMbl MoJIUTHYECKOM Koppynuuu. HopMmaTuBHblE HpaBOBBIE aKThl B cdepe
npotuBozeicTBus  koppynuuu. denepanbHblii 3akoH  oT  25.12.2008 Ne 273-®3 «O
MIPOTUBOACUCTBUU KOPPYIILII.

4. O6beM yueOHOM THCHUIIINHBI

B 3aueTHBIX B akanem.

Bupr yue6HOM paboThI eIMHHUIIaX Jacax
O0masi TPyAo0eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY ) 7
IUIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexknuu 0,44 16
[IpakTnueckue 3aHsATHS 0,44 16
JlaGoparopust - -

CamocrosiTesqibHast padora: 1,11 40

Buja KoHTpOJISA: 3a4eT - -

B 3auetHbIX B actp.
Bunet yue6HOI paboTh SAMHUIIAX yacax
O0mass TPya0eMKOCTh JAUCUHMILVIMHBI 1O Y4eOHOMY ) 54
IUIAHY
AyIUTOpPHBbIE 3aAHATHS: 0,89 24
Jlexknuu 0,44 12
[IpakTruueckue 3aHATUS 0,44 12
JlaGoparopust - -
CamocrosiTesibHas padora: 1,11 30

Bujg koHTpOJISI: 3aUeT - -

AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«OcHOBBI HAUEpTATEJIBbHOM reoMeTpuu 1A xumukos» (b1.B.0/1.2)

1. Ilean AMCHUIVIMHBI: COCTOSAT B OOYYEHUH CTYAEHTOB CIOCO0aM OTOOpakeHUs
IIPOCTPAHCTBEHHBIX ()OPM Ha IUIOCKOCTH, BBITIOJIHEHUIO U YTEHUIO YepTeked, MpaBWiIaM HU
YCJIOBHOCTSM, IpUMEHsIeMbIM ITpu 3ToM (cTannaptam ECKJI).

2. B pesyabTare n3y4eHus AUCHHUILIMHBI CHIEIHAIHUCT 10JIKEH::
Obnadams CleAyOIUMU KOMIIETEHIIUSAMU:
- CIIOCOOHOCTBIO HCIIOJIb30BaTh TEOPETUYECKUE OCHOBBI (DYyHIAMEHTAIBHBIX Ppa3JesioB
MaTeMaTuKu U pu3nku B mpodeccuonanbHolt nestenbHoctr (OIIK-3);
- CIIOCOOHOCTBIO MPOBOJUTH HAy4YHBIE MCCIEIOBaHUA MO CGHOPMYIMPOBAHHOW TEMaTHKE U
[I0JIy4aTh HOBBIEC HAay4YHbIE U NpUKIagHbIe pe3ynbTathl (I1K-1);

3. B pe3syabTaTe H3y4eHUs1 AUCHHUIIMHBI CTYJCHT 10JIZKEH :

3namp:



- c1OCO0BI 0TOOPAKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH;
- IpaBUJia U YCJIOBHOCTHU IIPU BBIIIOJTHEHUH YEPTEXKEH;
- BUJIBI CHMMETPHH I'€OMETPHUICCKHUX PUTYD.

Ymempn:
- BBIIOJHATH M YWUTaTh YEPTEKH TIEOMETPUUECKUX MOJEIEH € Y4EeTOM JEMCTBYIOLIUX
CTaHJIapTOB;

Bnaoemuv:
- crioco0amMu ¥ mpueMaMu H300pakeHUS TPEIMETOB Ha TIOCKOCTH.

3. KpaTtkoe conep:kaHue JUCHUILINHBI:

BBenenue. IIpenmer u meToabl HauepTaTenbHOM TeomeTpuu. KpaTkue ucTtopudeckue
CBEICHHS. 3a/1a4l ¥ MECTO Kypca B IMOATOTOBKE OaKaiaBpa XHMMHH.

Mopyas 1. O0mue npaBuJia BoinoJHeHus: yeprexeid. Meroa Mon:xka: uzodpaixeHue
TOYKH, NPSAMOii, IJIOCKOCTH.

1.1. IlpaBuia BbinoJHeHus1 U ogopmienus 4deprexeil B coorserctBun ¢ I'OCT.
®dopmaThl: pazMepsl 1 0003HaYEHHE OCHOBHBIX U JIOTMOJIHUTENBHBIX (opMaToB. Pacnonoxenue
dbopmaToB. MacmTab: HarypaidbHbIM MacmTad, CTaHAAPTHBIE MAacIITa0bl YMEHBIICHHUS W
yBenuueHus. Jluauu: tunsl v tomuuHa auHui. [pudt: Tuner u pazmeps! mprudroB. OcHOBHbBIE
HAJMKUCH rpa@UUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocrpoeHus. CoONpspKEeHUs: OCHOBHBIE BHIbl W IPaBHIA
BbINOJIHEHUs. HaHeceHue BBIHOCHBIX M pa3MEpHBIX JIMHUI Ha YepTexe.

1.3. Metoa npoexkuuii. Bunpsl npoenupoBanus. LleHTpanbHOE MpoenupoOBaHKE: UEHTP
MPOCMPOBAHMS, IUIOCKOCTh MPOEKIMM, Npoenupyromue Jydd, npoekuuu. CBoiicTBa
LEHTPAIBLHOTO MPOeUpOoBaHUs. JIOCTOMHCTBA U HETOCTATKH LIEHTPAJIBHOTO MPOESIIMPOBAHMSL.

[TapannensHoe mnpoenupoBanue. HampaBienue npoenupyommux Jydeil. CpoiicTBa
napajuieIbHOTO  mpoenupoBaHud. [IpoenupoBaHre  KOCOYroibHOE W MPSAMOYIOJIBHOE
(oproronansHOe). CBOWCTBa OPTOTOHAIBLHOTO TpoenupoBaHus. OOpa3oBaHUE KOMIUIEKCHOTO
yeprexka (dmopa Momnska). OproroHanbHbIi yepTex Touku. Koopaunatel Touku. [locTtpoeHue
TOYKH [0 €€ KOOPIAUHATAM.

1.4. Ilpsimbie auHuu. CriocoObl 3a1aHus MpsiMoit Ha yeprexe. Kiaccudukamms mpsmbIx
[0 PACIOJIOKEHUIO OTHOCUTENIBHO APYr Jpyra: HpsIMble MepeceKarouiuecs, NnapajuiesibHble U
ckpemuBaomuecs. [IpuHaane:xxHocTh Touku npsmoil. Knaccudukanust npsMbIX OTHOCHUTEIBHO
IUIOCKOCTEH MpOEKUUi: mpsiMble OOIIEro M YacTHOTO TMOJOXEHHS — MpAMbIE YPOBHS H
MIPOELUPYIOLIHE.

1.5. Ilaockocrb. CnocoObl 3amaHusl INIOCKOCTH Ha dYeprexke. Kiaccuduxarus
IJIOCKOCTEH MO PaCHOJIOKEHUI0 OTHOCHUTENBHO IUIOCKOCTEH MPOEKUUH: MIOCKOCTH OOILEro u
YaCTHOTO TIOJIOKEHUS — Mpoeuupyromue U ypoBHS. lIpuHanneXHOCTh TOYKM U NPAMOH
IIJIOCKOCTH.

Moayas 2. ®opmbl reomerpuuyeckux Ted. KoMIuIeKCHBbIe 4epTekH MojeJieil 1Mo
I'OCT 2.305-2009.

2.1. TIloBepxnoctu. OOpa3zoBaHue ¥ 3a/JaHUE TOBEPXHOCTEH Ha  dYepTexe
(kuHEMaTHYeCKUii M KapkacHbIi crnocoObl). [lonsTHe 00 ompenenuTene MOBEPXHOCTH.
[ToBepxHOCTH BpalieHus. XapaKTepHbIE JUHUHU IIOBEPXHOCTEN BpallleHUs: MEPUIUAHBI, TJIABHBIN
MEepUIuaH, Napajjiesid, SKBaTop, ropio. IIpuHaanexHOCTh TOUKH MOBEPXHOCTH.

2.2. T'eomerpuueckue Tesa. [Ipoekunu MHOTOTPAaHHUKOB (TpaHHBIE T€OMETPUYECKHE
Tena), Tena BpameHus (MWIMHIP, KOHYC, map, Top). CuMMeTpus TeoMeTpUYECKUuX QUryp:
CUMMETpHUS OTHOCUTENBHO IJIOCKOCTH, MPSIMOM, TOUKU. CHUMMETpHs BpallleHHs, TOPAIOK OCU
CUMMETpPHHU.

2.3. Buabl. OcHOBHBIE BUABI. [ TaBHBINM BHI, TpeOOBaHUS, MPEAbIBIIEMbIE K TJIABHOMY
BU]LY.

2.4. Paspe3bl, ceueHusi. Pa3zpespl, kimaccudukanus pa3pe3oB MO PACIOJIOKEHUIO
CeKyIlle TUIOCKOCTH OTHOCHUTEIBHO IUIOCKOCTEM MPOEKLMl: pa3pe3bl BEpTUKAIBHEBIE,



TOpPU30HTAJIbHBIE W HakJIOHHBIE. Kiaccupukanus pa3pe3oB MO YHCIY CEKYIIHUX IUIOCKOCTEH:
pa3pe3bl IPOCTbIE U CJIOXKHBIE — CJOYKHBIE CTYINEHUYaTble M CJIOKHBIE JIOMaHbIE pa3pe3bl.
CoBmMmenieHHble n300pakeHns. CeueHMs HaJOKEHHbIE U BBIHECEHHBIE.

2.5. AxkcoHoMeTpHYeckHe 4YepTexu wusgeamil. OOpa3oBaHUE AKCOHOMETPUYECKOTO
yepreka. Kod(puIMEeHTsl HCKaXEeHHs aKCOHOMETpUYecKoro dyeprexka. llepexonm ot
HaTypaJIbHbIX  KO3()(ULMEHTOB HUCKaXEHUS K INPUBEIEHHBIM. Buapl axcoHOMETpHUH.
BeinonHenue gyeprekeil MHOTOYIOJIBHUKOB M OKPY’KHOCTEU B IPSMOYIOJIBHOW U KOCOYI'OJIBHOM
(ropuzoHTaTbHOM W (PpOHTANBHOW)  M3OMETPUAX.  AKCOHOMETPUYECKHE  UYEPTEKHU
reOMEeTpUYECKUX Tell. Pa3pe3sl B akcOHOMETpUU. TeXHUYECKUE PUCYHKH.

Mogayas 3. Iliiockue ceuenus noBepxuocreii. [lepeceuenne nmoBepxHocTeid.

3.1. HakJ/ioHHBIe ce4YeHMSs] MHOIOIPaHHUKOB. llocTpoeHue HAaKIIOHHBIX CEYEHU
NpU3MBl U MHUPAMHUAbl TPOELUPYIOIIEeH MIOCKOCThI0. OrpeneneHre HaTypalbHOW BEIMYHHBI
OTpe3Ka MpSMON U TIOCKON (UTYphI (METOI TPOELUPOBAHUS HA TOTIOJHUTEIBHYIO IIJIOCKOCTB).

3.2. HakJioHHbIe ceyeHHMsl TeJl BpalleHMs. Buapl M npaBuia MOCTPOSHHS] CEUCHHI
HWINHAPA. 3aBHCHUMOCTh BHJIa HAKJIOHHOTO CEYEHHs KOHYca OT paCIOJIOKEHHUS CeKyIleH
IJIOCKOCTH OTHOCHUTENIbHO Ocu KoHyca. HaxinoHHble ceuenus mapa. [lpaBuia moctpoeHus
HAKJIOHHBIX CEYEHUN COUJICHEHHBIX TE.

3.3. IlepeceueHue reomerpuueckux oOpa3oB. IlepeceueHne MHOTOrpaHHHKA C
MOBEPXHOCThIO BpamieHus. [lepecedeHre mMOBepXHOCTEH BpallleHUs: ABYX MPOELHUPYIOIMINUX
MOBEPXHOCTEM, TMpoeuupyromed ¢ Henpoenupyromeil. Ilepeceyenne HempoenUpPyOMMUX
MOBEPXHOCTEH BpalleHUs] C MapajulebHBIMH OCSMH. TeopeMa O TMepeceueHUuu COOCHBIX
MTOBEPXHOCTENW BpalieHus. YacTHbIE CilydaW IEpecedeHUs] MOBEPXHOCTEH BTOPOrO MOPSAKA:
Teopema MOHXa U ee CIeICTBHE.

4. O0beM y4eOHOH TUCUMIIJIMHBI

B 3aueTHEBIX B akanem.

Bupr yue6HO#M paboThI eAMHUIIAX yacax
O0mass TPya0eMKOCTh JAUCUMILUVIMHBI 10 Yy4eOHOMY ) 7
IUIAHY

AyIUTOpPHBbIE 3aAHATHS: 0,89 32
Jlexknuu 0,44 16
[IpakTnueckue 3aHsATUS 0,44 16
JlaGoparopust - -

CamocrosiTesibHasi padora: 1,11 40

By KOHTpOJIsI: 324€T ¢ OIeHKOM - -

B 3aueTHbBIX B actp.
Buner yue6HOI paboTh eIMHALAX yacax
O0masi TPya0eMKOCTh JAHCUHMILVIMHBI 1O Yy4eOHOMY ) 54
IUIAHY
AyaUTOpHBbIE 3aHATHS: 0,89 24
Jlexuu 0,44 12
IIpakTHueckue 3aHATHS 0,44 12
JlaGopaTopus - -
CamocrosiTesbHast padora: 1,11 30

Buj KOHTPOJIS: 32a4€T ¢ OEHKOH - -

AHHOTaNUA Y4eOHOH MPOrpaMMbl THCHHUILIMHBI
«KoMnbrTepHbIe METO/IbI OLIEHKH CBSA3M CTPYKTYPA-0MO0JI0rHYecKAst AKTUBHOCTb»
(b1.B.0O/1.3)



1. Ieab AMCHMIIMHBI: COCTOUT B 00yYEHHUHU CTYACHTOB MPUHIIUIIAX KOMIIBIOTEPHOTO
MO/ICTIMPOBAHUS CBSI3U CTPYKTYPHI M AKTUBHOCTU OMOJIOTUYECKU aKTHBHBIX BEIIECTB,
KOHCTPYUPOBAHUS U ONITUMU3AIMH CTPYKTYP C 3alaHHON (PU3NOJIOTHUECKON aKTUBHOCTBIO,
OBJIAJICHUS MOJXO0AaMHU K aHAJIU3Y CBSA3H CTPYKTYpPBI U aKTUBHOCTH, OLICHKE Ha/IeKHOCTU
MOJEJIMPOBAHUS U UHTEPIPETALMU PE3YIHTATOB PACUETOB.

2. B pe3yabTare n3y4eHus AUCUMILJIMHBI CHIEHAJIHUCT /I0JI7KEH::
Obnadams CIETYIOIAMA KOMIICTCHITHSIMH:
- CHOCOOHOCTBIO BOCHpPUHHMATH, pa3BUBaTh M HUCIOJb30BATh TEOPETHYECKHE OCHOBHI
TpPaJIMLIMOHHBIX U HOBBIX Pa3/ieJIOB XMMUHU NpU pelieHny npodeccuonanbubix 3a1ad (OIIK-1);
- CHOCOOHOCTBIO  pemiath  3aJadud  Npo(eCCHOHATBHOW  JESITEeIbHOCTH Ha  OCHOBE
nHpopMallMOHHOW U OubOIMorpapuueckoil KynbTypbl C NPUMEHEHHEM HH(OPMAalMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH U BBIUMCIUTEIBHBIX CPEACTB C YUETOM OCHOBHBIX TpEOOBaHUM
nHpopmarmonnoit 6e3onacHoctu (OI1K-4);
- BJAJEHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHSMH MpU  IJAHUPOBAHUU
UCCIIEIOBAaHUM, NOJYy4eHHMM U 00paboTKe pe3yiabTaTOB HAy4YHBIX HKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH, PEJCTABIEHNH U niepeaaye HayuHoi nHpopmanuu (I1K-6);
B pe3ynbraTe n3yueHus: AMCUUILTUHBI CTYICHT JIOJIKEH:
3namo
— LEI1 U IPUHIIUIIBI KOMITBIOTEPHOTO MOJEIUPOBAHNUS CBA3U CTPYKTYPbI U AKTUBHOCTHU
JIEKapCTBEHHBIX BEIIECTB, KOHCTPYUPOBAHUS U ONTUMHU3AIMU CTPYKTYP C 3aJaHHOU
(hM3HOJIOTHYECKOM aKTHBHOCTHIO;
— METO/IbI OITMCAHUS U MOJAETUPOBAHNUS CTPYKTYPHI BEIIECTB;
— BO3MOXHOCTH M OTPAaHUYEHUS OCHOBHBIX MOJIXOJIOB K aHAJIU3Y CBSI3U CTPYKTYPHI U
OMOJOTrMYeCKON aKTUBHOCTH, TyTH aHAJIM3a U UHTEPIPETALUHU MOJTy4YaeMbIX pPe3yIbTaTOB.
Ymemo
— BBIOMpPATh 00OCHOBAHHBIE MOIXO/IbI K aHAJIN3Y CBS3U CTPYKTYPHI U aKTUBHOCTH U
KOHCTPYMPOBAHHIO CTPYKTYP C 3aJaHHOUN (PU3HOTIOTHIECKON aKTUBHOCTHIO C YIETOM JIOCTYITHOU
nHpopMaluu 06 UX ACUCTBUU B OPraHU3ME;
— OIICHUBATh HAJISKHOCTh PE3yJIbTaTOB KOMIIBIOTEPHOTO MOJICIIUPOBAHUS CBSI3U
«CTPYKTypa — OMOJIOrMYecKas akTUBHOCTBY U UCHOJIB30BaTh UX MIPU MOUCKE COSTUHEHU C
ONTUMAJILHOW aKTUBHOCTBIO.
Braoemu
— TEOPETUYECKMMHU OCHOBAMH METO/I0B MOJICTIMPOBAHMUSI CBSI3U CTPYKTYPHI BELIECTB M UX
(U3HOJIOrNYeCKON aKTUBHOCTH U HAaBBIKAMH MHTEPIIPETAIIMH €r0 PE3yabTaTOB.

3. Kpartkoe congep:xanue.

1. Beenenue

3HayeHUEe KOMIIBIOTEPHOI'O aHAIM3a CBS3U «CTPYKTYpa-aKTUBHOCTBY», MOJEKYJISPHOIO
MOJICIUPOBAHUS M KOHCTPYUPOBAHUS MOTEHLMAIBHO AKTUBHBIX CTPYKTYpP A 3(PPEKTUBHOIO
HaIpaBJICHHOIO TOMCKA HOBBIX JIEKAPCTBEHHBIX CPEICTB M arpOXMMHYECKUX IpernapaTos.
Benymue coenuHeHus, UX NOUCK M onTumu3auus. I[loHATHS OHOJOrMYECKOM MHILEHH U
JUrasaa, OuoI0CTyITHOCTh U TOKCUYHOCTb.

2. O01as METOJIOJIOTHS AHAJIN3A CBSA3U «CTPYKTYPa-aKTHUBHOCTbY»

[lapagurma aHanmM3a KOJMYECTBEHHOM CBA3M  «CTpYKTypa-akTHMBHOCTH» (QSAR).
ITocTpoeHnne MoJenu W IMPOrHO3, MaTeMaTH4eCKOe MpeCTaBiIeHHE (ONMHUCAHHE) CTPYKTYp C
MOMOIIbIO  AECKpUNTOPOB. OCHOBHBIE  XapaKTEPUCTHUKU  OMOJOTMYECKOW  aKTMBHOCTH,
npumensemsie B QSAR. Knaccuuecknii QSAR.

3. CriocoObl KOTMYECTBEHHOTO ONKCaHUs CTPYKTYpbl B QSAR

Knaccugukarus 1ecKkpunTopoB MOJIEKYISIPHON CTPYKTYPBHI.

Tononoruueckue AeckpunTopbl. MosekynspHble rpadbl, UX 3JIEMEHThl M MHBapUAHTBHI.
[ToHsTHE O TONOJOTUYECKUX UHAEKCAX.



Buner Gpu3MKo-XUMHUYECKUX JECKPUNITOPOB. JIMMOQPMIEHOCTh, €€ pOJib B TPOSBICHHUH
OMOaKTUBHOCTH, TMOAXOJbI K  MPOTHO3HPOBAHHWIO  JIMIMIOMUIBHOCTH.  MOJEKYISIpHBIC
JCCKPUIITOPBI, OCHOBAaHHBIE Ha (DU3MKO-XUMUYECKHX XapaKTePUCTHKAX: O3JEKTPOHHEIE,
CTEpPUYECKHE, KBAHTOBO-XUMUYECKUE U JIP.

[Monctpykrypusie metoabl B QSAR, X BO3MOXHOCTH M OTrpaHUYCHHS. AJJIMTUBHBIE U
¢dparmenTHbie cxeMbl. Hanctpykrypubie moaxomsl B QSAR. Merox aHanmm3a TOMOJIOTHH
MouekynspHoro noist (MFTA).

4. CTaTUCTUYECKUE METOIbI TIOCTPOCHUS MOJIEJICH CBSI3U «CTPYKTYpa-aKTUBHOCTHY

CTaTUCTHYECKHI TIOXO0]] K BBISBIICHUIO CBSI3H CTPYKTYPHI M OMOJIOTHYECKOW aKTUBHOCTH.
XapakTepUCTUKA  KAauyecTBAa ONHCAHWS W  IPEACKA3aTeIbHOH  CIOCOOHOCTH — MOJICIICH.
MHuoxecTBeHHas JInHEHas perpeccus. [Ipobiema n30bITOYHOTO Yncaa JECKpUITOPOB. MeTo bl
oTOopa aecKkpunTopoB. IIpoekmusi Ha CKPBITBIE MEPEMEHHBIE: aHaNW3 TJIABHBIX KOMIIOHEHT,
perpeccusi YaCTUYHBIX HAMMEHBIITUX KBaJpaToB. VICKycCTBEHHBIE HEMPOHHBIE CETH KaK OOIIUiA
METO/I BBISIBJICHUS] HEJIMHEWHBIX 3aBUCUMOCTEM.

5. MonekynsipHOoe MOAETUPOBAHUE B aHAJIU3€E CBA3H CTPYKTYPbl U OMOAKTUBHOCTH

3HavYeHHE MPOCTPAHCTBEHHOW CTPYKTYpHI JJIsi MPOSIBIICHUS OMOJOTHMYECKOW aKTHBHOCTH.
Metoapl MOJIEKYJISIPHOTO MOJECIUpPOBaHUs. MoJleKysipHass MeXaHWKa U MOJICKYJIsipHas
JTUHAMUKA.

AHanu3 cBSI3M TPEXMEPHOW CTPYKTYpbl coeiavHeHui ¢ OmoaktuBHOCTHIO (3D QSAR).
MeTton cpaBHUTENBHOTO aHanu3a MoJekyspHoro mois (CoMFA). ®apmakodopHbIe MOIETH.

OcoOeHHOCTM ¥ METOABl MOJCIHUPOBAHUS CTPYKTYpHl OenkoB. MoaenupoBaHue
B3aMMOJICHCTBHUS JTUTAHIa C MUIIIEHBIO, MOJIEKYJISIPHBIN JOKHUHT.

6. KoHcTpyrpoBaHue HOBBIX IOTCHIIMAIIBHO aKTHBHBIX CTPYKTYP

[Ipsimoe KOHCTpyHpOBaHHE AKTUBHBIX CTPYKTYp Ha OCHOBE MOJIENEN CBSA3M «CTPYKTypa-
aKTUBHOCTH» (oOpaTHas 3amada B QSAR) unu cTpykrypsl Omosiorudyeckoil mumenu (de novo
JTU3aH).

[Touck cTpykTyp € 3aJaHHBIMH CBOWMCTBaMU C IOMOINBIO HaNpaBJIEHHOTO IMepedopa
(BuptyanbHblii ckpuHUHT). CdoxycupoBaHHbIE OMOMMOTEKH. VICTOUYHUKH CTPYKTYp UIA
CKPUHHMHIA, T€Hepalnusd XUMUYECKUX CTPYKTYp M 0a3bl JAaHHBIX MO JOCTYMHBIM COEIUHEHUSIM.
OwipTpanss OUOIUMOTEK €  y4eTOM CTPYKTYPHBIX TpeOOBaHUN, B3aUMOJEHCTBUS C
Oouonornyeckoit mumeHbio 1 QSAR-Momenei.

4. O0beM yueOHOM IUCUHMILINHBI

B 3aueTHBIX B akanem.
Bunet yue6HO# paboTh eIMHULIAX yacax
O0mass TPya0eMKOCTh JAUCUHMILUVIMHBI 10 Yy4eOHOMY ) 7
ILUIAHY
AyAUTOpPHBbIE 3aHATHSA: 0,89 32
Jlexumm (JIek) 0,44 16
[Ipaktuueckue 3ausatus (113) 0,44 16
JlaGoparopust - -
CamocrositesbHas padora (CP): 1,11 40
Buja xoHTpOJIA: 3a4eT / IK3aMeH 3ader ¢
) OLleH KO
B 3agernsix | B actpon.
Buner yae6HOI paboThI eIMHULIAX yacax
O0masi TPya0eMKOCTh AUCHUILIMHBI 1O Yy4eOHOMY ) 54
IUIAHY
AyIMTOpHBIE 3aHATHS: 0,89 24
Jlexum (JIek) 0,44 12
[Tpaktuaeckue 3anstus (I13) 0,44 12
JlaGopaTopus - -




CamocrositesibHas padora (CP): 1,11 30
Buja xoHTpoJIA: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmmMmsbl JTHCHUAIIJIMHBI «XHMHS ¥ TEXHOJOTUs OMOJIOTrHUYECKH

akTuBHBIX BenlecTB» (b1.B.0/1.4)

1. Heau aucuMmIuHbl: GOPMHUPOBAHUE Y CTYICHTOB CHCTEMATH3WPOBAHHBIX 3HAHUU O
METO/IaX CHUHTE3a, TEXHOJOTUSAX IIOJIydeHHUs, MEXaHM3Max JEWCTBUS W MPUMEHEHUU
OMOJIOTMYECKH aKTHBHBIX BELIECTB, MOBBILIEHHE MPO(ECCHOHATIbHBIX KOMIETEHIIMH B 00JacTu
MOJIyYEHUSI M MCIOJb30BAaHUSI COBPEMEHHBIX OHOJIOTMYECKH AKTHBHBIX BEIECTB CEJIbCKO-
XO03S5IIICTBEHHOT 0, BETEPUHAPHOTO U MEIULIMHCKOTO Ha3HAUYEHHUS.

2. B pe3yabTare n3yueHus AMCUMIIJIMHBI CIIEIUATTUCT T0JI7KEH:

Obnadams CleyONUMA KOMIIETCHIIUSIMHU:

- CIIOCOOHOCTHIO BOCHPHUHMMATh, pa3BUBaTb U HCIOJb30BaTh TEOPETUUYECKHUE OCHOBBI
TPaJMLMOHHBIX U HOBBIX pa3/ielOB XMMUHU NpH perieHnu npodeccuonanbHbix 3aga4 (OIIK-1);

- BJIaJICHUEM HaBbIKAMU XHMHUYECKOTO HKCIEPUMEHTAa, CUHTETUYECKUMH U aHAIUTHYECKUMH
METO/IaMH MOJTyYeHHs ¥ UCCIIeI0BaHUsI XUMHUUYECKUX BelecTB U peakuuii (OI1K-2);

- BIAJICHUEM CHCTeMOM (yHIaMEHTANbHBIX XHUMHYECKUX MOHATUM U METOJ0JIOrMYECKUX
acreKTOB XUMUH, popMamMu U MeToiaMu HayqHoro no3Hanus (I1K-3);

- BIaJieHueM 0a30BbIMH MOHATUSMU 3KOJOTUYECKON XUMUU, METOJaMH 0€3011acHOT0 00paleHus
C XHMHYECKHMMH MaTepuasaMH C Y4eToM UX (U3HUECKUX U XUMHYECKUX CBOWCTB,
CIOCOOHOCTBIO MPOBOIUTH OIEHKY BO3MOKHBIX puckoB (I1K-9);

B pe3ynbraTe u3yueHus CTyAeHT JTOJKEH:

3namo:

-001acT IpUMEHEHus, Kiaccuukaiuio ONOIOTMYECKH aKTUBHBIX BEIIECTB;

- TIPUHLHUIBI U METOJbl pa3pabOTKU OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB C 3aJaHHBIMU
CBOMCTBaMH;

- - LIUPOKO MPUMEHSEMbIE MPEACTaBUTEIN OCHOBHBIX KJIACCOB repOUIIUIOB, PETYISITOPOB
pocTa, MHCEKTUIUIOB, (DYHTUIUIOB, 300I1I0B, BHICOKOTOKCUYHBIX BEILECTB, JIEKAPCTBEHHBIX
[pernapaTos;

Ymemy:

-aHANIM3UPOBAaTh PA3JIMYHBIE METOJbl CHHTE3a OWOJOTMYEeCKH aKTUBHBIX BEIIECTB,
BBIOpaTh HanboJiee TEXHOIOTHUECKH TPUMEHUMYIO CXEMY TOJIYUYEHHUs JeHCTBYIONIEro BELIECTBA;

-000CHOBaTh MPUMEHEHHE PA3TUYHBIX KJIACCOB OMOJIOTUYECKH AKTHUBHBIX BEIIECTB B
3aBHUCHUMOCTH OT 0COOEHHOCTE! MPUMEHEHHs, BI/Ia BPEJOHOCHBIX OPTaHU3MOB, BOSHUKHOBEHUS
PE3UCTEHTHOCTH, a TAK)Ke HapYILIEHUSI HOPMAJIbHOH JeATEeIbHOCTH OpraHu3Ma YeI0BeKa;

- MO0 XMMHYECKON CTPYKType COEOUHEHHs BBISBUTH (papMakodopHbie (parMeHTh U
000CHOBAaTh MEXaHU3M JICUCTBUSI OMOJIOTHYECKU aKTUBHBIX BEILIECTB;

Braoemy:

-METOJIaMH CHHTe3a IIMPOKO NPUMEHSIEMbIX MpeAcTaBuTeNell repOrIMIOB, PEryIsTOpOB
pocTa, MHCEKTUIMJIOB, (PYHTMIIMIOB, 3001MJ0B, BEICOKOTOKCHYHBIX BEILECTB, JIEKAPCTBEHHBIX
IIpenapaToB;

-HaBBIKAMU HKCIIEPUMEHTAIBHOM pabOTHI MMOJTydeHHs] OMOJIOTHYECKN aKTUBHBIX BEIIECTB,
IIPUMEHEHHs] COBPEMEHHBIX (H3UKO-XUMHUUECKUX METOOB aHalu3a IS MOATBEPXKICHHS HUX
CTPYKTYpBHI.

3. KpaTkoe coaepxxaHue JMCHMILINHBI:

1. Beenenue.

Knaccugukanuss Ouonornuecku axkTuBHbIX BemecTB (BAB). OcHoBHble MeTOIBI U
noJaXoAbl MpHu pa3zpaboTke HOBBIX BAB. AHanoroBelii cuHTE3, XUMHYecKas MOAUDUKAIUSL



IpUpPOAHBIX BewlecTB. CBSA3b CTPYKTypa — aKTUBHOCTb, MOJIEKYJISIPHOE MOJEINPOBAHUE.
[lonstue TOKCOQOpHON rpymmbl. IlyTm moOCTymieHHS KCEHOOMOTHKOB B OpPraHU3M.
[IpenapatuBHbie (POPMBI MECTUIHMIIOB, JieKapcTBeHHBIE (opMbl. Meprl aktuBHOCTH. [loHsTHE
TEPaNeBTUYECKON IIUPOTHI.

2. XuMusl, TOKCUKOJIOTHSI U JIEKAPCTBEHHBIE CBOMCTBA arpOXUMHUUYECKUX IIPENApaToOB U UX
CTPYKTYPHBIX aHAJIOTOB.

Knaccupukamuss  arpoXuMH4ecKWX  IpemnapaTroB, JIKOHOMHYECKHE  aCHeKTBHl |
9KOJIOTMYECKUE MOCIEACTBUS UX IPUMEHEHUSI.

@uToaKTUBHBIE COeOUHEHMs. [epOunuaHble Hpenaparbl, Hapyuaroumme (OTOCHHTES.
Bemecrtsa, O0KupyromMe TPaHCIOPT SIEKTPOHOB B (hoTocucteme 11, akmenTopsl 21eKTPOHOB B
¢dorocucreme 1. BemectBa, Hapymatonye OMOCHHTE3 M (YHKIIMOHHPOBAHHE XJIOPO(DHILIOB,
ralieHue CHHIJIETHOTO Kuciopojaa. @oTo-IMHaAMUYECKHE TepOMIUAbl U JIEKapCTBEHHbBIE
CpelcTBa.

duTorapMoHsl U MX aHAJIOTU. APUIOKCHUYKCYCHBIE KHUCIOTHI M JPYru€ CUHTETUYECKUE
ayKCHHBI U aHTHUAYKCUHBI. TEXHOJOTHs MOJYyYEHUS, POJb XJIOPUPOBAHHBIX TUOEH30/IMOKCUHOB
KaK 3KOTOKCHUKAHTOB. [ mOOepesuIMHbI U peTapJaHTbl. DTUIIEH U €ro 00pa30BaHNE B PACTEHUSX.

IepOunmapl ¢ aHTUMETAOOIMTHBIM MEXaHU3MOM JelcTBUS. POCPOHOMETUITIUIUH U
MEXaHU3M €ro repOUIUAHOTO JeHCTBUS, CYIb(POHUITETEPHUIIMOYEBUHEI. | TrohocHAT aMMOHUS,
CUHTE3, repOnLInIHasl aKTUBHOCTh U TOKCUYHOCTb.

CpenctBa 0OopbObl € TATOreHHBIMU TpuOamMu: (QYHTMIMIBI W AHTUMUKOTHKH.
MUKOTOKCHHBI M POJIb (YHTULHUIOB B COXPAaHEHUHM CEIbCKOXO3IWCTBEHHOM MPOIYKIIHU.
KonrtaktHble u cucremHble (QyHrunuasl. BemiecTBa, Hapymaroniye OMOCHHTE3 IProcTepUHa.
TpuazonbHble 1 UMUIA30JIbHBIE QYHTULUIBI 1 AaHTUMUKOTHKU. [I[puMeHeHe aHTUMUKOTHKOB B
MeIUIIUHE, TepOnHApUH.

HNHcekToakapuuuapl W UX POJIb B CEIBCKOM  XO3SMCTBE. XJIOPOPraHUYECKUE
uncexktuuasl, JJIT, rekcaximopaH, NpOU3BOAHBIE MEPXIOPIHUKIONCHTAAUEHA. DKOJOTHUYECKUE
MIOCJICICTBUS IIPUMEHEHUS NEPCUCTEHTHBIX XJIOPOPTaHUYECKUX IIPENapaToB.
®docdopopraHnuyeckue  HHCEKTMLMIbl M  MHTUOMTOpPBI  XOJIMHACTEpa3bl B KadyecTBe
JIeKapCTBEHHBIX cpencTB. CuHTe3 THOH(DOChaTOB, XI0podoca, u auxiodoca.

[TupeTpuHbl U MUPETPOUABI, MEXAaHU3M MHCEKTUIMIHOW aKTUBHOCTH, OMOpaIIMOHAIbHBIN
MOAXO K CTPYKTYp€E IMUPETPOUIOB.

Perynatopel pocta M pa3sBUTHS HACEKOMBIX, HMHIMOUTOpPBl OMOCHHTE3a XUTHHA,
IOBEHOMIBI M 3Kau3ounbl. [Ipumenenue ¢epomoHoB. buosormyeckune cnocoObl GopeObI €
HAaCEKOMBIMH BPEIUTEISIMHU.

3. TOKCHKaHTBI ¥ JIEKapCTBa, HapyLIAIOIIUe TeueHHe OMOIHEPreTUUECKUX IPOLIECCOB

brnokupoBka karaboin3ma aJKUIATOpPaMH, HPOU3BOJHBIMU  TSKENBIX METAJUIOB,
¢TopauneratoM M nvanugamu. IIpoTHBOpakoBble cpelcTBa Ha OCHOBE 2 XJIOpAITUIAMUHA U
Ipyrue HUTOCTaTUKH.

AHTHKOAryJIIHTHasl U FeMOpparuyeckas aKTUBHOCTb CTPYKTYPHBIX aHAJIOTOB BUTAMMHA
K, npuMeHeHune npon3BoaHbIX 4-TrUPOKCUKyMapuHa U 1,3 MHAaHJMOHA B Ka4€CTBE 300LIUJI0B U
nekapcTBeHHbIX cpeAcTB. CynbdamMuaHble Ipenapartbl KaK aHTUMETAa0OJIMThI  (OIMEBOM
KHCIIOTBHI.

4. IlcuxoXuMHU4ECKHE JIEKAPCTBEHHbIE IPENapaThl

entpanbHas u nepugepudeckas HeEpBHAs CHCTEMa, HEPBHO-MBIIIEYHAs Iepejaada.
Heitpomenuaropsl neHTpanbHOW U nepudepuueckoil HepBHOM cucteMbl. Hapymienue GanaHca
HeripoMeauaropos B [IHC B kauecTBe OCHOBBI ICUXOXUMMUH.

Xonuuspruyeckuid cunamnc. CrpoeHHe HeWpoHa BO30YXIEHHs, Mepeaada HEpBHOTO
UMIYJIbCca TIO0 aKCOHY, CHHANTH4YeCKoe OKOoHuaHue. Hapymenue paboOThl HATpUEBOro U
KanueBoro kaxana, Na,K-AT®d-a3pl. DK301MTO3 alleTUIXOJUHA U OOTYIOTOKCHH. ATOHHUCTHI U
aHTaroHUCTHl aneTwixoduHa B M- u N xommHo-peuentopax (XP), oprammszamus XP B
JIBUTaTENIbHBIX KOHIEBBIX MJIACTUHKAX, TUIIoTe3a XpoMoBa-bopucosa. 3amernieHHble KapOamaThl.
XonuHAcTepasza, 00paTUMOE U HEOOpPaTUMOE €€ MHTMOMPOBAHNE, AaHTHIOTHBIE KOMITO3UIIHUH.



I'amma-amuaomacnsinas kucinota U [AMK-spruyeckuii cunarc, OJOKMpOBKa CHrHajia
BO30YXJeHHs 3a cyeT runepnoispuzauuu MmemOpanbsl. Kommiekc penentopoB ['AMK-
3pruvecKkoro cuHarca. AroHucTsl U antaroHuctsl ' AMK B KauecTBe JIEKapCTBEHHBIX CPEZICTB.
benzoauazenuusbl, (apMakonorunyeckas aKTUBHOCTb OapOMTypaToB M (EHUTOMHA. XJIOPHBIH
KaHall ¥ ero OJIOKUPOBKA OUITUKIMYECKIMHU d(PUpPaMH, CHIIATPaHAMH.

WNHruOuTOpHI HUKIOOKCUTEeHAa3 B KAUECTBE JICKAPCTBEHHBIX CPECTB (AlleTUIICATHIIMIOBAS
Kkucaota, ubynpoden, Oyraguon). BHyTpuBEHHbIE aHECTETUKU M HAPKOTUYECKUE IpErapaThl.
Mopdun, nuanetTuaMOphUH ¥ KOJEWH, CIEKTp OHOJIOTHYECKOW aKTHBHOCTH. llyTtm
MOAU(UKAUN CTPYKTYphl MOp(hWHA, aHTarOHUCTHI MOpGHUHA M MPUMEHEHHE MX B KaueCTBE
JIEKapCTBEHHBIX CpeACTB. MeTanoH, heHTanwi, Tpamaaoi. MexaHu3M NMPUBBIKAHUS U PA3BUTHS
OOJIC3HEHHOTO TPUCTPACTHsI K HApPKOTHUKaM. OHKe(QaJuHBL, OJHAOPOUHBI H  Jpyrue
HEHUPONENTUBI.

4. O0beM yueOHOM THCHHMILINHBI

B 3auetHBIX | B akagem.

Bunpr yue6HOM paboTh eTUHAIIAX gacax
O0mas Tpy10eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY ILIAHY 6 216
AyIMTOpHBbIE 3aHATHS: 2,22 80
Jlexmmn 0,89 32
[IpakTHueckue 3aHATHS 1,33 48
CamocrosiTesqibHasi padora: 2,78 100
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1 36

B 3auernbix | B actp.

Bunpr yue6HOM paboTh eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb TMCHUTIIMHBI N0 Y4eOHOMY MJIAHY 6 162
AyIUTOpPHBbIE 3aAHATHS: 2,22 60
Jlexkuu 0,89 24
[IpakTruueckue 3aHATHS 1,33 36
CamocTosiTesibHasi padora: 2,78 75
Bujx nTOroBOoro KOHTpOJIs: IK3aMeH 1 27

AHHOTANUA padoyeil MPpOorpaMmMbl IUCUUIIMHBI « TeopHUs TEXHOJIOrMYECKHUX MPOIECCOB
NoJIy4eHUus1 OMo10rn4ecku akTuBHbIX BemecTs» (b1.B.O/L.5)

1. Hean aucuumiauuel: ¢GopMUpoOBaHHE Y OOYyYalOMIMXCA CHUCTEMAaTU3UPOBAHHBIX
3HAHUNA O KOJMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHMSI XUMUYECKHX PEaKIHUid U BIUSHUU
pa3nuYHbIX  (PAKTOPOB HA CKOPOCTh W  HampaBlIEHWE B3aUMOJICHCTBHUS, TOBBIIICHUE
podecCHOHABHBIX KOMIETEHIUH B OO0JIACTH TEXHOJOTHU TOHKOTO OPraHUYEeCKOTo CHUHTE3a
OMOJIOTMYECKU aKTUBHBIX BEIECTB.

2. B pe3yabTaTe M3y4YeHHUs] JMCHMUILIMHBI CHIENMAIUCT 10JI2KEeH:

Obnadams CleAyOIUMI KOMIIETEHIIUSMU:

- CIOCOOHOCTBIO BOCHPHUHMMATH, pa3BUBaTh W HCIOJB30BaTh TEOPETUYECKHE OCHOBBI
TPaJAULIMOHHBIX U HOBBIX pa3/Ie]IOB XUMUH MpH perneHnn npodeccnonansubix 3aaad (OIMK-1);

- BIAQJCHUEM HaBBIKAMU XUMHUYECKOTO 3KCIEPUMEHTA, CUHTETUYECKUMU M AHAIUTUYECKUMH
METO/IaMHU TIOJTyYeHHs ¥ UCCTIEIOBaHUSl XUMHUUYECKUX BemecTB U peakuuid (OI1K-2);

- BJIQJICHMEM HaBbIKAMM HCIIOJIb30BAHMS COBPEMEHHOM almaparypbl IPU NPOBEICHUH HAYYHBIX
uccnepoanuit (I11K-2);

- CIMOCOOHOCTHIO TPUOOpETaTh HOBBIE 3HAHUS C HCIOIB30BAHUEM COBPEMEHHBIX HAYYHBIX
METO/JIOB M BIAJEHHE HMH Ha YPOBHE, HEOOXOIMMOM Ui pEUIeHHs 3a/a4, HMEIOIINX



€CTECTBCHHOHAYYHOE COJICpKAaHUE M BO3HUKAIOIIUX IPU BBITIOJHEHUU MPO(ecCHOHATBHBIX
dynxumit (ITK-5);

- BIIAJICHUEM COBPEMEHHBIMU KOMIBIOTEPHBIMU TEXHOJOTHSMHU TMPU  IUJIAHUPOBAHUU
UCCIICIOBAaHUHM, TONYyYCHHH U 00pabdOTKe pe3yiabTaTOB HAYYHBIX JKCIIEPHUMEHTOB, cOope,
00paboTKe, XpaHEHHH, IPEACTABICHNH U nepenade HayuyHoi napopmanuu (I1K-6);

B pesynbpTaTe uzydeHus: AUCIHUIUIMHBI CTYACHT JTOJKEH:

3namo:

- METOJbl OpraHu3allid ¥ TPOBEACHUS KUHETUUECKHX DJKCIIEPUMEHTOB IIpHU
WCCTICIOBAaHUMU CJIOKHBIX OPraHUYECKUX PEAKIUN, NMPUMEHSIEMBIX B CHHTE3€ OMOJIOTHYECKH-
AKTUBHBIX BEIECTB;

- METOJbl, HCIOJB3YIOUIME KOPPEISLUOHHBIE YPAaBHEHHS, IPUMEHSIEMBIC IS
WCCTIeI0BaHUsI KHHETHKH U MEXaHU3Ma OPTaHUYeCKUX PEaKITUit;

Ymemn:

- UHTEPIPETUPOBATH JIAHHBIE, TIOJIYUCHHBIE B PE3y/IbTaTe KWHETUUECKUX UCCIICI0BAHUIA;

- Ha OCHOBAaHUM COOCTBEHHBIX WM JINTEPATypHBIX JaHHBIX PACCUUTHIBATH W
MPEACKA3bIBATh BIUSHUE TE€X WM UHBIX (DAKTOPOB HA CKOPOCTh U HAMPABIICHUE PEAKIINU;

- TJIAHUPOBATh KUHETHUYECKHE HCCIICIOBAHUS W BBHIOMpATh ONTUMAIBHYIO CXEMY HUX
MIPOBECHUS;

Braoemy:

- MeToJIlaMu 00OpabOTKH U WHTEPHPETALNH SKCTIEPUMEHTAIBHBIX JAHHBIX, MOJyYEHHBIX B
XO0JIe UCCIIEI0OBaHUS TPEBPAIICHUN OPraHNYECKUX BEIIECTB;

3. Kpartkoe cogep:xaHue IUCHHUIIUHBI:

1. Beegenue. IlpenMer u 3amaud Kypca, B3aUMOCBSI3b TEPMOIAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTEW TMPOTEKAHHS OpPraHUYEeCKUX peakuuil ¢ XUMHUYECKOU
TEXHOJIOTHEH OMOJIOTHYeCKH-aKTUBHBIX BemiecTB (BAB).

2. Kunetndeckue METOIbI MCCIIEIOBAHUS M OMTMCAHUS OpraHuYecKuX peakiui. CrocoObl
KOJIMYECTBEHHOTO OMUCAHUS Mpollecca B XUMHHM M TEXHOJOTHHM TOHKOTO OPraHHUYecKOro
cuHTe3a. MeToapl M3ydeHUsT KMHETHKH XUMUYECKUX peakiuil. TpeGoBaHHS K SKCIIEPUMEHTY.
O06paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX. MIHTeTpanbsHbie 1 qudepeHnnaabHbpIe METOIbI.

3. UccrnenoBanue 1 KHHETUYECKUE 3aKOHOMEPHOCTH OOPATUMBIX U CIIOKHBIX peaKLui

3aKOHOMEPHOCTH MPOTEKaHHUs OOpPAaTUMBIX pPEaKIUil pa3HbIX MOPSIAKOB Ha MpHUMEpe
cunte3a bBAB. DkcnepuMmeHTadbHBIE METOJBI  HCCICIOBAHUS OOpPAaTHMBIX  PEAKIUH.
[TapannensHble, MOCIEI0BATENbHbBIE U MIOCIE0BATEIbHO-TIAPAIIEIbHBIE PEAKIINN B TEXHOJIOTUU
BAB. KuHernueckwe 3aBHCHMOCTH, COOTHOIIEHHWE NPOAYKTOB, 1uddepeHnnanbHas u
MHTErpaibHasi CEJICKTUBHOCTU. DKCIIEPUMEHTAILHBIE METO/Ibl U3YYEHHUSI CJIOKHBIX PEAKIIHA.

4. KoppensimoHHsle ypaBHeHHsI. KoppensiimoHHbIe 3aBUCUMOCTH U UX IPUMEHEHHUE IS
M3YYEeHUS MEXaHHU3MOB OpraHudeckux peakuuil. [IpuHuun nuHeitHOCTH CBOOOIHBIX SHEPTHUU.
VYpauenne ['amera u Tadta. [IpakTuueckoe 3HAYEHHE U HCIOJB30BAHHE KOPPEISIHMOHHBIX
3aBUCHUMOCTEH B HCCJIEIOBAaHUU KHHETUKH M MEXaHW3Ma OpPraHUYeCKUX peakuuid. BrusHue
Cpelbl Ha CKOPOCTb OPraHUYECKUX peakuuil B pacTtBopax. KommuecTBeHHBIH yueT 3(dekToB
cpensl Ha CKOPOCTh kuAkodasHbix peakuuit Mcnomp3oBanue ¢Qusnueckux Mopeneil u
KOPPEJSILIMOHHBIX YPAaBHEHUH, ONMCHIBAIOIIME BIUSIHUE CPEAbl HA CKOPOCTh peakiuu. [Ipumepsl
KOJIMYECTBEHHOTO y4yeTa BIMUSHUWA CTPYKTYpPbl peareHTa U Cpelpl Ha CKOPOCTh PEaklHH B
texHonoruu  BAB.  TepmoaumHamMuueckne — acnekTbl — KOPPEISLIUOHHBIX  YpPaBHEHUM.
N3okuHeTnyeckue cooTHomieHus. Onucanne 0AHOBPEMEHHOTO BIUSHUS HECKOJIBKHUX (PaKTOPOB
Ha CKOPOCTh OPraHUYECKUX PEaKIIHi.

5. I'omorenHsli KaTajus B OpraHU4YeCKON XUMHH. Knaccudukarus
TOMOTE€HHOKATAJTUTUYECKUX PEAKIMI M TMPUMEpPhl pealu3allMi Pa3HbIX THUIIOB TOMOTEHHOTO
karanu3a B TexHonornun bAB. KucioTHO-0CHOBHBIN, METATIIOKOMIUIEKCHBIN U (DepMEHTATUBHBIIM
Katanan3. ABTOKaTAIMTUYECKHE PEAKIIUU B XUMUYECKOW TexHonoruu. O01me 3aKOHOMEPHOCTH.
Oco0eHHOCTH KMHETUYECKOTO OMTUCAaHUS. DKCIIEPUMEHTAIbHBIE METO bl CCIICTOBAHUSL.

4. O0bemM yueOHOM TUCHHMILINHBI



O0beM
Bun yue6HOM paGoThI B 3a4eTHBIX B akaneMUUYeCcKHX
eIMHUIaxX qacax

O0masi  TPya0eMKOCTh JAUCHUIUVIMHBI 1O 5.0 180
y4eOHOMY IJIaHY i

AyIMTOpHBIE 3aHATHS: 2,22 80
Jlexkun 0,44 16
[IpakTHueckue 3aHsITH 0,89 32
JlaGoparopHble 3aHITH 0,89 32
CamocrosiTesibHas padora: 2,78 100
By MTOroBOro KOHTPOJIs: 3a4€eT ¢ OLEHKOI

O6bem
Bun yaeOHoii pabo
L YHCOHOH PaboTht B sauernbix B actpon. gacax
SIMHHIIAX

O0mass  TPyA0eMKOCTb  JMCHUILIMHBI 1O

5,0 180
yueOHOMY IJIAHY
AyIMTOpHBbIE 3aHATHS: 2,22 60
Jlexkuu 0,44 12
[IpakTnueckue 3aHsATHS 0,89 24
JlaGopaTopHbIe 3aHITHS 0,89 24
CamocrosiTesibHast padora: 2,78 75
Buja uTOroBoro KOHTpOJIsA: 3a4eT ¢ OLEHKOM

AHHOTANUA padoyeil MPpOrpaMmbl TUCUUILIMHBI «MeTobl COBPEMEHHOI0 OPraHUYeCcKoro

cunte3a» (b1.B.0/1.6)

1. I_le.lm AUCIHMUIIJINHBI (I)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHATUM O METOJax
OpFaHI/I‘ICCKOﬁ XHUMUH, H606X0,Z[I/IMLIX IJIs1 ITIOHUMAaHHWA W OIIMCaHUs IIPOLHECCOB OPraHUYCCKOIO
CHHTC3a.

2. B pe3yabTare n3yueHus AMCUUIIJIMHBI CIIEIUATUCT T0JI/KEH:

Obaadoams CIEeqyOIUMA KOMIIETECHIIUSIMHU:

BIIQJICHUE CHUCTEMON (YHIAMEHTAILHBIX XUMHYCCKUX IMOHSATHH U METOIO0JOTHYECKUX
aCTMeKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus (I1K-3);

CIOCOOHOCTBIO TPHOOPETaTh HOBBIE 3HAHUS C HUCIOJBb30BAHHEM COBPEMEHHBIX HayYHBIX
METO/IOB U BIAJICHHE MU Ha YpOBHE, HEOOXOIUMOM Ui pEIICHUs 3a/ay, UMEIOIINX
€CTECTBEHHOHAyYHOE  COJIep)KaHue M BO3HUKAWOIIUX  TPU  BBIOJHEHUU
npodeccroHanbhbix GyHkuii (ITK-5);

B pe3ynbraTe u3yueHus: AUCUUIIITUHBI CTYJCHT JTOJIKEH:
3name:

OCHOBHBIE TOHSTUS U METOJbl OPraHMYECKON XUMUU I perieHus: mpodhecCHOHATbHBIX
3a7ad4;



® OCHOBHBIC 3aKOHOMEPHOCTH CBS3M XMMHYECKHX CBOWCTB OPraHMYECKHX BEIIECTB C UX
CTPOCHHUEM;

e crnocoObl TOJYYEHHS OCHOBHBIX KIJIACCOB OPTraHMYECKUX BEIIECTB M  METOIbI
TpaHchopMaIy OCHOBHBIX ()yHKIMOHATIBHBIX TPYII;

Ymemo:

® TPOBOIUTH AaHAJIU3 CXEM CHHTE3a NPUMEHHTEIBHO K IIpoIleccaM  IOJyYSHHS
OPraHUYEeCKUX COCTUHECHUN;

® TPUMEHSTh TEOPETHYECKHE 3HAHUS Ha MPAKTUKE W HCIOJIb30BaTh B CBOEH padoTe
COBpPEMEHHBIE METOBI OPraHMYECKON XUMUH;

e 000CHOBaTh BBHIOOpP TEMbI HAYYHOTO HCCIIENOBAHMS, (POPMYIUPOBATH €0 LENH W 33/1a4H,
BBIOPATH U CIIOCOOBI UX PEIICHHS;

Braoemy:

® METOJaMH OpPraHWYEeCKOH XWMHUW IS pelleHus Npo(ecCHOHANBHBIX 33734 |
COJIepKaTeIbHON HHTEPIIPETAIIMH TIOTYICHHBIX PE3yIbTaTOB;

® COBPEMEHHBIMH TEOPETUYECKUMHU IPEICTABICHUSIMA OPraHUYEeCKON XHMHU  JUIs
0OBSICHEHUS] CTPOSHUS U CBOWICTB OPraHMYECKUX BEIIECTB;

®  HaBBIKAMHU COCTABJICHUS ITAHWPOBAHMS U ONTUMH3AINN CXEM ITOJYYSHHS OPTaHUIECKUX
COCIIMHEHUH 3aIaHHOTO CTPOCHUS;

3. Kparkoe coaep:xanue TUCHMILIUHBI:

OcHOBHbBIE TOHSATHS OPraHMYECKOTO CUHTe3a. Peakuuu M METOJpl OPraHWYEecKOro CHHTE3a.
HoBble cuHTeTHYECKHE METOBI: TEMIUIATHBIM M MAaTPUYHBIA CUHTE3, TAHIEMHBIC MPEBPAICHUSI.
Tunsl katanu3za, UCIOJIb3yEMbIE B OPraHUYECKOM CHHTe3e. MexdasHble KaTaau3aTopbl: KpayH-
3¢upbl, YeTBEPTHUUHBIE AMMOHHUITHBIE COJIH.
3aluTHBIC TPYIIbl B OPraHUYECKOM cuHTe3e. 3ammuTa crnuptoBod OH-rpymmsl. 3amura OH-
rpynnsl B TiMkossix. 3amuta OH-rpynmsl B ¢peHomax. 3amuTHa THOIBLHOM Tpymibl (OCH3UIIbHAS,
OeH3ruapuibHas). 3amuTa KapOOHMJIBHOW Tpynmbel B ajbJerHAaX W KETOHaX. 3alluTa
KapOokcuiapHOM Tpymmbl. 3amuta NH Tpynnm aMHWHOB, aMUJIOB M TeTEPOUMKIMYECKHX
coequuenui. 3amura CH-cBs3eil.
CuHTe3bl Ha OCHOBE KapOOHOBBIX KHCIOT. [lomydyeHune mpou3BOIHBIX Ha OCHOBE KapOOHOBBIX
KHUCTIOT. MeTopl akTUBAallMK KapOOKCHUJIBHOW TPYMIbl. AKTUBUPYIOIIHE U KOHACHCHUPYIOLIUE
arentol. [lentunueiii cunres. JKunkodaszuelii U TBepaodazHble METOJbl CHHTE3a MENTUIIOB.
CuHTe3bl Ha OCHOBE MaJIOHOBOTO U allETOYKCYCHOTO 3(HUpa U UX aHAJIOTOB.
Meroasl BoccraHoBiieHus. Karanutudeckoe ruapupoBaHue. BoccTaHOBIEHHE KOMILIEKCHBIMHU
TUAPUAAMU: THAPUABI 60pa U antoMuHU. BoccTaHOBIeHHE PaCTBOPSIOIIMMHUCS METaNIaMU.
Metoapl OKHCIIEHHSI OpPraHMYECKUX COEIMHEHMM. PeareHThl M Karanu3aTopbl OKHUCIICHHS.
Meroasl OKUCIEHUSI C ydacTHeM MeTauioB. OKHCIIEHHE HEMETAJUIMYECKUMHU pPeareHTaMH.
DHAHTHOCENIEKTUBHBIE METO/IbI OKUCIICHHUS.
Metonel o6pazoBanus C-C-cBsizell ¢ MOMOIIBIO METAJIOOPraHUYECKUX peareHToB. JIuTuii- u
MarHuMOPraHuyeCcKHe COCMHEHUSI. Menpopranuyeckue  peareHThI. Crepeoxumust
MIPUCOETMHEHHS METAITIOOPTraHNYECKUX PeareHTOB K KapOOHUIILHOU TPYyIIe NPUCOEAUHEHUE 10
u npotuB npasuia Kpama.
Mertoabl obpazoBanust C-C-cBs3ell ¢ MOMOIIbIO peakiil Kpocc-coueTaHus, KaTaTu3upyeMbIX
KOMILUIEKCaMU TaJllaIusl.
Metoabl o6pasoBanusi C=C cBsazeil. Peakums wmeratesuca. Peakuuu >1MMHHUPOBAHMUSL
Hernaparanus cnuproB. Peaknus Burtura. Meton Xophaepa-Yoacsopaa-OMMoHca.

4. O0beM yueOHOM THCHMILINHBI

O0BeM

Bun yuebHOM paboTHI B 3auernbIX B akanemunuecknx
€IMHULIAX yacax




O0masi  TPya0eMKOCTh JAUCHUIUVIMHBI 1O

4,0 144
y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexun 0,44 16
[IpakTHueckue 3aHsITHS 0,89 32
CamocrosiTesibHas padora: 1,67 60
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH 1 36

O6beMm
Bun y‘-Ie6HOI71 pa60TbI B 3aueTHBIX
B actponom. yacax
eIMHUIIAX

O0masi  TPyA0eMKOCTb JAWUCHUIUIMHBI MO

4,0 108
Y4eOHOMY IVIAHY
AyIMTOpHBIE 3AHATHS: 1,33 36
Jlexmun 0,44 12
[IpakTHueckue 3aHATHS 0,89 24
CamocrosiTesibHast padora: 1,67 45
Buja MTOroBOro KOHTPOJIsi: IK3aMeH 1 27

AHHOTaNus padoyeil NPOrpaMmsl AUCHUILIHHBI «MOJIeKYJISPHbIE OCHOBbI
narodusunosaoruw» (b1.B.0O/1.7)

1. Hean AuCHUIIMHBI:

lenu OUCHUIUIMHBI CBOJSATCS K TOMY, 4YTOOBI OyAyIIMe CHHTETUKH — pa3pabOTUMKU HOBBIX
JIEKaPCTBEHHBIX CPEJCTB MOJYYMJIM CUCTEMY 3HAHUW, KOTOpas MO3BOJUT MM B JajbHeHIIeM
CaMOCTOSITENILHO pa3Ouparbcs B OMOXMMHUYECKUX U MOJIEKYJISIPHBIX MEXaHU3MaX BO3HUKHOBEHUS
U MPOTEKaHUsS Pa3iIMuYHbIX 3a00JI€BaHUM, ONpeneisITh BO3MOXHbIE OMOMMILIEHU VIS JICUEHUs
3THX 3a00JIeBaHUHN WIIM KYITUPOBAaHUS HETATUBHOTO COCTOSIHUS OpraHN3Ma COIYTCTBYIOIIETO HM.

Jucuumnnuna «MoJieKylspHble OCHOBBI MATO()HU3HOJIOTUI» OTHOCUTCS K BapHATHBHOMN
4acTu Mpo(ecCHOHANBHOTO IUKIIA.

OCHOBHBIMU 33JJa4aMU JUCLMITIUHBI SBJISIOTCS: U3yUYE€HUE IPUYUH BO3HUKHOBEHUS
MATOJIOTUH, OMOXUMUYECKUX U MOJIEKYJISIPHBIX MEXaHU3MOB MTPOTEKAHUS MATOJOTHUYECKUX
peaxiuii, crioco0oB MO Iep>KaHUsI TOME0CTa3a OPraHU3MOM U €ro 3aIUTHBIX MEXaHU3MaX,
HAIPAaBJICHHBIX TPOTUB BHEIIHUX U BHYTPEHHUX MMaTOTEHHBIX ()aKTOPOB.

2. B pe3yabTare u3yueHus AMCHUILIMHBI CIIEHHUATHUCT JA0JIKEH:
Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:
- CIOCOOHOCTBIO K MOKCKY, 00paboTKe, aHamu3y Hay4HOU HHPopMau 1 GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeaoxkenuit (OIIK-5);
- BIAJCHUEM CHCTeMON (yHIaMEHTAIbHBIX XHMHUYECKUX TOHSATHM W METOJ0JOTHYECKHUX
aCTeKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus ([1K-3);
B pe3ynbraTe 0cBO€HUS AUCHUIIIMHBI CTYACHT JOJKEH:
3nameo :

- KaTCTOpUH , OCHOBHBLIC TTOHATHUS U Pa3aCJIbI HaTO(I)I/ISI/IOJ'IOl"I/II/I.;
- TUIIOBBIC MATOJIOTUYCCKUEC NPOUCCCHI U TUTTOBBIC MOJICKYJIAPHO-KJIICTOYHBIC PCAKIIHH. ;

- OCHOBHBIC NTPUHIMUIIBI ) KUSHCACATCIBHOCTH, HAPYIICHHUEC KOTOPBIX MPUBOAUT K MMATOJIOTUMH. ;




-IIPU3HAKU 51 IIPUYHHBI naTo(pU3N0JIOT U KJIIETOYHBIX  CTPYKTYD. IIpuunnbI
OMOMH(OPMALMOHHON MATOJOTHH, a TAaK)XXe MPOILECCOB Mepeayn IeHeTHYeCKOi MH(popManuy,
pOJIb TPOAYKTOB MYTAaHTHBIX I'€HOB B MAaTOTEHE3€ HAcIeICTBEHHBIX Ooie3Hei. [loaxompr K
JICYEHHUIO HACJIEICTBEHHBIX 3a00JI€BaHU

- MOJIEKYJISIPHBIE MEXaHU3Mbl 00ECTICUCHUSI KOHTPOJISI KaueCTBa CTPYKTYPhI OEJIKOB B MpOIECCce
TPAHCISAIMHU U (DOJIIUHTA; TATOJIOTHH, CBSI3aHHBIE C HAPYIIICHUEM ITHX MPOIIECCOB. .

Ymems:

- TI0JIb30BAaThCA COBPEMEHHBIMHU IPEJICTABICHUAMHA O 3aKOHOMEPHOCTSX MPOLIECCOB HAPYIICHUS
YABTPACTPYKTYPHI KIETKH, TPUBOJAIMX K MATOJOTUYECKUM ITPOLIECCaM;

- OLICHMBaTh U pa3OUpaThCA B MEXaHW3MaX YIPABJICHHS KJICTOUYHBIMHU MPOIIECCAMU C TTOMOIIBIO
XUMHUYECKUX CUTHAJIOB; IOHUMATh U ONTMCHIBATH MATOJIOTMH JIMTAHJIOB U MATOJIOTUN PEIETITOPOB;
OTNUCHIBATh MEXaHWU3Mbl BHYTPUKIETOYHOW CHUTHAIM3AIUU (aACHWIATIIMKIA3HAsA CHCTEMa
YIpaBJICHUS, KaTbIIUI-3aBUCUMBIE PETYIATOPHBIE KacKaabl, (HOCHONHOZUTUTHBIN PETYAATOPHBIHN
KacKaJ) ¥ X MaToJIOTHH.

Braoems:

- COBpCMCHHBIMHU MPCACTABJICHUAMU O TUIIOBBIX MATOJIOTMYCCKUX MIPOHECCax Ha MOJICKYIISIPHOM,
KJICTOYHOM, OPraHHOM U OpPraHU3MCHHOM YPOBHAX.

- 3BHAHUSIMHU O BO3MOXHOCTH BOSﬂGﬁCTBHH Ha TeHEeTHYECKHI Marepural KJICTOK IMPO- U DYKApHUoOT
BHYTPEHHEN M BHEUIHEW Cpelbl U O BEPOSTHOCTHBIX MOCIEACTBHUAX 3THX BO3JCHCTBUN KaK Ha
KJIETOYHOM, TaKd Ha OPraHW3MEHHOM YPOBHE.

3. Kpartkoe coaep:xaHue TUCHUILIHHbBI
1. BBenenue

Mecto marodusuonoruu B cucreme 3HaHui. [Ipeamer marodusuonorun. Kareropum u
paznenbl mato(u3HoIOrui. THUMOBBIE MATOJIOTMYECKUE MPOLECChl W THUIOBBIE MOJIEKYISIpPHO-
KJIeTOuHble peakiuu. OCHOBHBbIE NPUHIUIBI JKU3HEAEATEIbHOCTH, HapyIIEHHE KOTOPBIX
MIPUBOJIUT K NATOJIOTHH.
2. MounekynsipHasi naTO(QHU3UOJIOTUS KICTKU

BBenenue B MonekyisipHyto natodusnosioruto. [latopusnosiorus KIETOUYHBIX CTPYKTYP.
buoundopmanionHasi maToJorus: Mpolecc nepefayd reHeTHYecKod uHdopManuu, MyTaluu,
MOHOTEHHBIE U TOJIMTCHHbIE 3a00JIeBaHUs, POJb MPOJYKTOB MYTAaHTHBIX T€HOB B MATOreHE3E
HacJenCTBEeHHBIX Oone3Hell. [Toaxoapl K JeueHur0 HacleACTBEeHHBIX 3aboseBanuil. Hapymenus
KOHTPOJISl KadecTBa M paclpeleieHus MOJeKynl B kiertke. Mexanusm pemnukauuun JIHK.
@®epMeHT Tenomepaza. Mexanusmbl  pernapaimu  JIHK, 3a0oneBanus HemocpenacTBEHHO
CBSA3aHHBIE C HapYIIEHHEM I[POLIECCOB penapanuu TEeHOB. MOJEKyIsIpHble MEXaHHU3MBI
obecrieueHrss KOHTPOJISI KayecTBa CTPYKTYpbl OEJIKOB B Mpoliecce TPAHCISAIMU U (POJAUHTA;
MATOJIOTHH, CBSI3aHHBIE C HAPYIIEHUEM ITHUX MPOIIECCOB.
3. Ilatonorus MONEKYJISAPHBIX CUCTEM YIPABJICHUS KIETOYHBIMHU MTPOLIECCAMU

OO1ee mpecTaBlIeHUe 0 MEXaHU3MaX YIPaBIEHUS KIETOUYHBIMH MPOIECCAMH C TIOMOIIIBIO
XUMUYeCKuX curHanoB. [laronmormm nwurangoB. Ilatosmorum peunentopoB. MexaHU3MBI
BHYTPUKJIETOYHON CHUTHaANM3aluy (aJeHWIATIMKIA3HAs CHCTeMa YIpaBJICHHsS, KalbI[Ui-
3aBUCHMBIE DETYISATOPHBIE Kackaabl, (POCHOMHOZUTHAHBIN PErylaTOpHBIA Kackaa) M HX
narojoruu. MosexkyasipHble OCHOBBI MEXaHU3Ma BO3HUKHOBEHHSI HAPKOTUYECKON 3aBUCUMOCTH.
Ponp oxcuma azora (II) B perynsuuu (QU3NOIOTUYECKUX M TMATOJOTHYECKUX MPOIIECCOB.
YnpaneHnue nporeccaMmu pasMHOKeHHS U TuddepeHIpoBKH KieToK. OHKOTEHE3: STHONOTHS U
MaTOTeHe3 OHKOJIOTMYECKUX 3a00JeBaHUM, BUPYCHBIM OHKOTeHe3. (OCHOBHBIE MOJIXOIBI K
JICYCHUIO OHKOJIOTHUECKUX 3a001eBanmii. MexaHn3Mbl THOCTH KJIETOK: aronTo3, HEKPO3.



4. buoxumusi IMMYHHMTETA
Knetounele M MOJIEKYISIpHBIE MEXAaHHU3Mbl HMMMYHUTETa. MOJEKYISpHbIE MEXaHU3MbI
MATOreHHOTO TMPOSBICHUSA HMMYHHTETA: ayTOMMMYHHBIE 3a00JI€BaHUs, HMMYHOAC(UIUTHI,
TUIEPYYBCTBUTENBHOCTh. MeXaHU3Mbl pa3BUTHS BOCHIAIUTEIbHON PEAKIUY.
5. [Naroduzuonorust HEHPOHOB

CtpykTypHO-QYHKIIMOHATIPHAS ~ OpPraHM3allusl HEPBHBIX KJIETOK. Meraboindeckue
ocobeHHOCTH HeWpoHa. [laTonmormueckue COCTOSHUS HEHWPOHOB: HIIEMHS, ODIHJICTICHUS.
[TaTonorus cuHanTuveckoil nepenaun. HelipogereneparuBHbie 3a00I€BaHMS.

4. O0beM yueOHOM THCHHMIINHBI

B 3agernbix | B akazem.
Bunpl yaeOHOI paboThI eIMHNLIAX qyacax

OO01asi TPy/10eMKOCTh THCIHUILIMHBI 10 Y4eOHOMY MJIAHY 5 180
AyIMTOpHBIE 3AHATHS: 1,33 48
Jlexun 0,67 24
[IpakTHueckue 3aHsITH 0,67 24
JlabopaTtopust - -

CamocrosiTesibHasi padora: 3,67 132
Buja KOHTPOJIsSI: 3a4eT ¢ OLEHKOM - -

B 3aueTHBIX B akanem.
Buapr yue6HOM paboThI eIUHUIIAX gacax

OO011asi TPyA0€eMKOCTb TMCHUIIIHHBI M0 Y4eOHOMY MJIAHY 5 135
AyIUTOpPHBbIE 3aAHATHS: 1,33 36
Jlexkuu 0,67 18
[IpakTrueckue 3aHATHS 0,67 18
JlaGopaTtopust - -

CamocTosiTesibHasi padoTa: 3,67 99
Buja KOHTpPOJISA: 3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeil MPOrpaMmMbl IMCUUIIMHBI «K MeTUUMHCKAST XUMMSDY
(b1.B.O/1.8)

1. Hean aucumniMHbl: (GOPMUPOBAHHE y OOYYAIOIUXCA CHUCTEMATH3UPOBAHHBIX 3HAHUH O
JICKapCTBEHHbIX Mperaparax, MX BBEJICHHMM B OPraHU3M 4YeJIOBEKa, HM3MEHEHHsX, KOTOPhIM
MOJIBEpraloTcs JieKapcTBa B opraHusme (dapmakokuHeTHka). Takke paccMarpuBaercs
(dapmakoMHaAMKMKa IpenapaToB, a WMEHHO, B3aUMOJEHCTBUE C PELENTOPHBIMU CHUCTEMAaMH,
KpaTKas XapakTepUCTMKa TaKMX CHUCTEM U HEKOTOpbIX HelpomeaunaTopoB. HM3ywarorcs
HEKOTOPbIE BOIPOCHI (PU3HOJIOTUHU YEIOBEKA.

2. B pe3yabTate H3y4YeHHsl JUCHMILIMHBI CHIEHATUCT JA0JIKEH:
Obnadams CleAyOIUMI KOMIIETCHIUAMU:
- CHOCOOHOCTBIO BOCHPUHHMMATH, pa3BUBaThb M HUCIOJb30BATh TEOPETUYECKHE OCHOBBI
TPaJULIMOHHBIX U HOBBIX pa3/JesoB XUMHHU MIPU pelIeHnu npodeccruonanbubix 3a1au (OIIK-1);
- BJIQJICHUEM HaBBIKAMU XHMHUYECKOTO HKCIEPUMEHTA, CUHTETUYECKUMH U aHAIUTHYECKHUMH
METOJaMH MOJyYE€HUS ¥ UCCIIEJOBAHUS XUMUUEcKuX BeriecTB U peakiuii (OIIK-2);
- BJaJICHUEM HOpPMaMH TEXHHKH 0€30MaCHOCTH M YMEHHE peajin30BaTh UX B JaOOpPATOPHBIX U
TexHonornaeckux ycnopusx (OITK-6);
- CIIOCOOHOCTBIO MPOBOJUTH HAy4YHBIE MCCIEIOBaHUA MO CGHOPMYIMPOBAHHOW TEMaTHKE U
[I0JIy4aTh HOBBIEC HAay4YHbIE U NpUKIagHbIe pe3ynbTathl (I1K-1);
- CIIOCOOHOCTBIO MPHOOpETaTh HOBBIE 3HAHUS C MHCIOJIb30BAaHHMEM COBPEMEHHBIX Hay4YHBIX
METOJIOB M BIJIQJICHUE HMH Ha YpOBHE, HEOOXOJMMOM [UIs peIIeHHs 3a7ad, HMEIOLIUX



€CTECTBCHHOHAYYHOE COJICpKAHUE M BO3HUKAIOIIUX IPU BBITIOJHEHUH TPO(ECCHOHATBHBIX
$ynxumit (IK-5);
B pe3ynbTaTe uzydeHuss AUCHUIUIMHBI CTYICHT JTOJKEH:

3nams:

- KJ1accU(DUKAIMIO JIEKAPCTBEHHBIX MPENapaToB;

- OCHOBHbIE NOHATUA (hapmakokuHeTuku (BBeaeHue JIC, BcacblBaHUE, pacIpelieieHue,
JENIOHUPOBAHKE, META00JIM3M, BHIBEJICHUE);

- OCHOBHBIC (apmakosorudeckue 3SPQPEKThl, MOHATHS METa0OJIUT, AHTUMETAOOJHT,
OTIpEeIeTICHUE «PELENTOP», TUIIBI PELENTOPOB U T.J.

- OCHOBHBIE TIOJIXO/IbI JIJIsI CHHTE3a aHTUMETA00IUTOB;

Ymemy:

- paboTaTh €O CIEUUATBLHON JHUTEPATypON: PErucTpOM JIEKAPCTBEHHBIX CPEJICTB,
l'ocynapcrBennoit @apmakorneeit PO.

Bnaoemsy:

HaBbIKAMU pPa0OTHI B JIA0OpaTOpUM, METOJAaMHU CHHTE3a W aHaliu3a OHOJOTHYECKH
AKTUBHBIX BEIIECTB.

3. KpaTkoe conepxaHue JMCUMILIAHBI:

Beenenue

OcHOBHBIE IOHATHS Kypca, UCTOPHS (hapMaKOJIOTHN

Knaccudukanus 1ekapcTBEHHBIX CPEJICTB

Knaccudukanus nexkapctBeHHbIX cpeactBe mo M.J[. MamkoBckoMy. AHaTOMO-
TEepaneBTUKO-XUMHUUECKas KJIacCU(UKAIIUS JICKaPCTBEHHBIX BEIIECTB.

@®apmakokuHeTnka Ilyrm BBeneHus npernapaToB. BcacelBanue, paclnpeneseHue,
NETIOHUPOBAHME [IpernapaTa B TKaHAX opraHu3Ma. Metaboiu3M M TNyTH BbIBEACHUS
JIEKAPCTBEHHBIX BELIECTB.

dapMakoJMHAMHKA

®dapmakonorudeckue dhdexTer.  OmnpeneracHuss TMOHATHS — «PEUENTOPhD.  THIIBI
perienTopoB. OCHOBHBIE THMOTE3bI AEUCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTHI (MUMETHUKH)
u aHTaroHUcThl (Gnokaropsl). [lomHble W yacTUuHble aroHUCThl. CHHEPTU3M M AHTarOHU3M.
AnTtumetabonutsl. [Toaxoapl A1 CHHTE3a aHTUMETa00IUTOB.

N306panHbIe TEMBI 10 (HPU3UOJIOTUH

Ousznonorus MeMmOpaHHbIX TporeccoB. CTpoeHne W (GYHKIMM MEMOpaHHBIX OEIKOB,
MOHHBIX KaHAJIOB. DJIeKTpruYecKas MoJspusaiis MeMOpaHsbI.

®usnonorus HelpoHoB. CtpoeHue HeipoHa. [lorennman nefictBus. Kimaccudukanus u
CTpPOEHHE HEPBHBIX BOJOKOH. OCOOEHHOCTHM NpPOBENCHHS BO30YKIEHHUS MO MHEIWHOBOMY H
0€3MHUEIIMHOBOMY BOJIOKHY.

®usnonorusg Mpiml.  CTpOEHHE MBIIIEYHOTO BOJOKHA. MeXaHuKa MBIIIEYHOTO
cokpamieHusi. Buabl mblieyHOro cokpaumeHus. IlonepeuHo-nosocateie M TJIaJKUE MBI,
CXOJICTBO U PA3JIM4UsI B CTPOCHUU U CBOMCTBAX.

@®uU3HOJOrUs CUHAIICOB. DJIEKTPUUYECKUA U XUMUYECKUN CHHAMBl. JTallbl CHHAITUYECKON
nepenaun. Knaccudukanus CHHANICOB.

Heiipomenuatopsl. Knaccudukaius HeipoMeInaTOpoB B 3aBUCUMOCTH OT XUMHYECKON
npuposl. Komenuaropsl u MOAYISTOPHI.

AUETUIXOJUH. H-, M-XOJIMHOpenenTopel. MyckapuH U HUKOTUH. HeraruBHoe BIMSHHS
KypeHus Ha opranusM. Kiaccudukanusi JIeKapCTBEHHBIX MpenaparoB, IEHCTBYIOIIUX Ha
XOJIMHEPTUYECKYIO CUCTEMY.

Hopanpenanun. Kiaccudukanus w  MeXaHU3MBI  JIGHCTBUSA  aJAPEHOPEIENTOPOB.
Knaccudukarus BemecTB, JEMCTBYIONINX Ha aIpeHEPTHUECKUE CHHAICHI: aJIpeHOMUMETUKH U
aZpeHOo0I0KATOPHI, CUMIATOMUMETUKN U cuMnaTonuTuku. Jlodbamun. CTpoeHne U MeXaHU3MBbI
JercTBUS 10(haMUHOBBIX PEIIENTOPOB. ATOHUCTBI M aHTArOHUCTHI D-perenTopos.

Ceporonun. Knaccudpukamus S-HT-peuentopoB. ATOHHCTBI M aHTarOHUCTHI
CEPOTOHHUHOBBIX PELENTOPOB.



l'mcramun — wmeamarop BocnaneHus. Kiaccupukanus THCTAMUHOBBIX PEIETITOPOB.
AHTUTHCTaMUHHBIC MTPETapaThI
4. O0beM yueOHOM THCHHUIINHBI

B 3agernbix | B akazem.
Bunsl yaeOHOM paboThI €IMHNLAX qacax
OO0masi Tpy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 7 252
AyIMTOpHBIE 3AHATHS: 3,56 128
Jlexkun 0,44 16
[IpakTHyeckue 3aHATHS 0,44 16
JlaGoparopus 2,67 96
CamocrosiTesibHas padoTa: 2,44 88
Bua koHTpoOJIsI: IK3aMeH 1 36
B 3aueTHbIX B actp.
Bunel yue6HOM paboTh eAMHULAX gacax
O0mas Tpy10eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY ILIAHY 7 189
AyIUTOpHBbIE 3aHATHS: 3,56 96
Jlexkuu 0,44 12
[IpakTHueckue 3aHATHS 0,44 12
JlaGoparopus 2,67 72
CamocrosiTesqibHast padora: 2,44 66
Buj KOHTpOJIs: IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIHHBI «DapManeBTHYECKHH aHAJIM3 U CHCTeMA
KOHTPOJIA KauecTBa JiekapcTBeHHbIX cpeacTs» (b1.B.0/1.9)

1. Heam aMCUMIJIMHBI: TOATOTOBUTH CIEIUAIMCTOB B O0JaCTH CHUHTETHYECKUX
OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB C YIIyOJEeHHBIMM 3HAHUSMH KOHTpPOJISI KadecTBa
JIEKapCTBEHHBIX CPEACTB, a TaKkKe KOHTPOJIbHO-PAa3pEUINTEIbHOM CHCTEMBbl TpU  HUX
MIPOU3BO/ICTBE.

2. B pe3yabTare n3yueHus AUCHUMILJIMHBI CHIEHHATHUCT I0JIKEH::
Obnadams CIEYONUMA KOMIICTCHIIUSAMHU:
- CIOCOOHOCTBIO HCIHOJB30BAaTh OCHOBBI TNPAaBOBBIX 3HAHMM B Pa3lUYHBIX cdepax
xu3HeaesrenbHoctu (OK-5);
- CHOCOOHOCTBIO  pemaTh 3aJaud  Npo(eCCHOHATbHOW  JEATEIbHOCTH Ha  OCHOBE
nHpopMalMOHHOW © OubIuorpaduueckoil KyiabTypsl € MNpPUMEHEHHEM HH()OPMAIOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHI U BEIUUCIUTENBHBIX CPEACTB C YUETOM OCHOBHBIX TPEOOBaHUM
unpopmannonHoi 6e3onacHoctu (OI1K-4);
- CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHamu3y Hay4YHOU HHPopMalu 1 GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeioxkenuit (OIIK-5);
- BIAJCHUEM CHCTeMON (yHIaMEHTAIbHBIX XHUMHUYECKUX MOHATHM U METOJ0JIOTHYECKUX
aCTeKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus ([1K-3);

B pesynbraTe n3yueHus: AUCUUILITUHBI CTYJCHT JTOJIKEH:

3nameo:

- mpeaMeT papMareBTHUeCKOH XUMUU U OCHOBBI (PapMaIieBTHUYECKOTO aHAIN3a;

- HOpMaTUBHO-TIPABOBYIO 06a3y MpU MPOU3BOJICTBE M OCYIIECTBICHUN KOHTPOJISI Ka4eCcTBa
JIEKapCTBEHHBIX CPEJICTB;

Ymemo:

- U3y4aTh U aHAJIN3UPOBATH HEOOXOIUMYIO HH(OPMAIINIO, TEXHHUECKUE CPECTBA
KOHTPOJIS ¥ TOKA3aTeH OIEHKU COCTOSIHHS Ka4eCTBA JIEKAPCTBEHHBIX CPEJICTB;

- TPOBOJUTH AHAJIU3 COCTOSIHUS OOBEKTOB HAOIIOJCHHS, KOMIUIEKCHO OOOCHOBBIBATH
MIPUHUMAEMbIE U PEaTU3yeMbIe PEIICHUS.



Braoemy:

-OCHOBHBIMHM IpUEMaMH U MeToJaMu (apMaIeBTUYECKOTO aHaJIM3a MPHU IPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJ/ICTB;

- Hopmamu U npasuwiiaMmu GMP nipy ipou3BOACTBE U KOHTPOJIE Ka4eCTBa JIEKAPCTBEHHBIX
CPEICTB.

3. KpaTtkoe conep:kanue IUCHUIIINHBI:

Bsenenue

Kpartkuit uctopuueckuii 04epK NOSIBICHUS JIEKAPCTB.

[Ipenmer hapManeBTHUECKON XUMUHU

[Ipenmer dapmaneBTHUECKON XUMUU U €€ CBsI3b C IpyruMu Haykamu. Knmaccudukarus
JIEKaPCTBEHHBIX CPEJICTB. VICTOUHMKHM MOITy4eHHUs JIeKapCTBEHHBIX cpeAcTB. CoBpeMEHHbIE
OCHOBBI CTpaTe€rMM CO3/1aHUS HOBBIX CHHTETHYECKHUX JIE€KapCTBEHHbIX cpeAcTB. Craauu
OMOJIOTMYECKOT0  M3y4eHHs  JieKapcTBeHHoro BemiectBa. CoBpeMeHHble  TpeOoBaHUS,
MpeIbsABIsEMBbIE K JIEKAPCTBEHHBIM BellecTBaM. Kputeprn kauecTBa JIeKapCTBEHHBIX CPEJICTB.

HopmartuBHO-nipaBoBasi JOKyMEHTAlMs 110 KOHTPOJIIO Ka4eCTBA JIEKAPCTBEHHBIX CPEJICTB
u 'ocynapcreennas @apmakones

®denepalibHbII 3aKOH O JIEKAPCTBEHHBIX CPEACTBAX

[Ipeamer perynmupoBanus @enepanbHOro 3akoHa. OCHOBHBIE MOHATHSA. [ 0cynapcTBeHHAs
CHUCTeMa KOHTPOJS KadecTBa, H(PQPEKTUBHOCTH, O€30MaCHOCTH JIEKAPCTBEHHBIX CPEICTB.
@enepanpHbll OPraH MCHOJHUTEIBHOM BJIACTH IO OCYIIECTBICHHIO KOHTPOJIS 34 Ka4eCTBOM,
3¢ GEeKTUBHOCTHIO, 0€30MaCHOCTHIO JIEKAPCTBEHHBIX CpeAcTB. [Ipon3BOACTBO JIEKapCTBEHHBIX
cpenctB. ['ocynapcTBeHHas! perucTpanus JeKapCTBEHHBIX CPEACTB.

OtpacneBoit crangapt OCT 91500.05.001-00 «CranmapTel KadecTBa JEKApCTBEHHBIX
cpeactB. OCHOBHBIE MOJIOKCHUSD)

[Ipunsareie onpenenenus. OOmme noioxenus. Jlekapctsenasie GopMbl. MeauIuHCKHE U
MMMYHOOHOJIOTMUECKHUE MTPENapaThl.

l'ocynapcrBennas @apmakormnes

dusnueckue M (QU3MKO-XMMHUYECKME METOJbl aHaiu3a. Temmeparypa IUIaBIEHUS.
Temneparypa 3arBepaeBaHus. TemmepaTypHble Npelenbl INEPErOHKA M TOYKA KUIICHUS.
[InotHOCTh. Bs3kocTh. OrmpeneneHue STUIOBOTO CHUPTa B KUIKUX (apMaleBTHUECKUX
Ipernaparax. Pedpakromerpus. [Tonsspumerpusi. CriekTpockonuueckue METOJIBI.
Cnekrpodoromerpuss B MK-o6mactu. CHeKTpocKOIMsl SAEpHOIO MarHUTHOTO pPE30HaHCA.
Ocmousipaoctb. MoHnomeTpusi. PactBopumocTs. CTeneHb OKpacku >xuakoctei. [Ipo3padynocts u
CTeNeHb MYTHOCTU. lcmblTaHus Ha IpenenbHOE coaepkaHue Ipumeced. McneltaHusa Ha
4uCcTOTy. buonormdeckue Meronpl KOHTpoJid. McmblTaHus Ha aHOMalbHYH) TOKCHYHOCTD,
[IUPOTEHHOCTh, ONpECIeHUE OaKTepHaJbHBIX SHAOTOKCUHOB. VCIbITaHMS HAa T'HCTaMUH,
JIETIPECCOPHBIE  BEIECTBA, CTEPUIIBHOCTb, MUKPOOMOJOrMUYecKyro uuctory. CTaHaapTHbIe
o0Opa3ubl U UX Ki1accupukanus. AHTUMUKPOOHbIE KOHCEPBAHTHI JIEKAPCTBEHHBIX CpeAcTB. Poib
MEXAYHapOIHbIX CTAaHAAPTOB B TOCYJApCTBEHHOM CHCTEME YIPAaBJICHHS KadyeCTBOM
nekapcTBeHHbIX  cpelacTB. IlepcnektuBbl  EBpomneiickoit  ®apmakonen. Ceprudukanms
JIEKapCTBEHHBIX CPEJICTB M BalUJALMs pPa3IMYHBIX METOJOB aHanu3a. CpoK TOJHOCTH U
CTaOMIIM3aIUs JIEKAPCTBEHHBIX CPEACTB. BHYyTpHanTeUHbI KOHTPOJIb JIEKAPCTBEHHBIX CPECTB.

Hopmer GMP

I'OCT P 52249-2009. «IIpaBmia npon3BOJACTBA U KOHTPOJS KauyecTBa JIEKAPCTBEHHBIX
cpeactB». O6nacth npuMeHeHHs. OCHOBHbIE TpeOOBaHUS K MPOU3BOJCTBY U KOHTPOIIO
KayecTBa JIeKapCTBEHHbIX cpelcTB. [lepconan. PykoBossmue pabotHuku. OOydyenue. I'uruena
nepconana. Ilomemenue u o6opynoBanue. 30HbI KOHTPOJIS KayecTBa. BermomorarenbHbIe 30HBI.
HokymenTtanus. Buabl noxymeHToB. CTpyKTypa perucTpanMoHHoro jpoche. OOsi3aTenbHas
nokymenrtanus. Ot6op mnpo6. IlpoBenenue wucnbiTanuil. Pexnamanuu ¥ OT3bIB NMPOIYKLUH.
Camounncnekuus. IIpon3BOACTBO  CTEpMIIBHBIX JIEKAPCTBEHHBIX CpelacTB. [IpomsBonacTBo
MEIMLIMHCKUX  Ouosiorndyeckux mpenaparoB. IIpousBoacTBo  paauodapMarieBTHUYECKUX
npenapaTtoB. [Ipou3BOACTBO JIEKAPCTBEHHBIX CPEACTB U3 PACTUTENIBHOTO ChIpbs. [Ipon3BoacTBO



a’po3osiel g uHramauuid. CUCTEMBl C KOMIBIOTEPHBIM YIPABICHUEM M IPOU3BOJCTBOM.
IIpon3BOACTBO JIEKAPCTBEHHBIX CPEACTB I KIMHUYECKUX uccienoBaHui. lIponsBoactso
JIEKapCTBEHHBIX CPEACTB M3 KpPOBU WIM IIIa3Mbl Ye€JIOBEKAa. ATTECTalMsi HPOLECCOB U
o0opynoBaHUsI.

DneMeHTH! (hapMaleBTHUECKOTO aHAIN3a

JlekapcTBeHHBIE Cpe/iCcTBAa HeopraHudeckoi mpupoxasl. Kimaccuduramms. I[Ipumepsrt:
XJIOpUJ Kanblusl, Hoa. JlekapcTBEHHbIE CpEACTBA OPraHUYECKON IPUPOJbI: KilacCUpUKALUs,
ocobeHHocTH aHanu3a. [Ipumepsr: 6ergazon. 'oMeonaTHuecKue JeKapCTBEHHbBIE CPEICTBA.

4. O0beM yueOHOM THCHHMIINHBI

B 3auernbix | B akanmem.
Buner yae6HOM pabOThI eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh IMCHUIIIMHBI 110 Y4e0HOMY TUIAHY 3 108
AyIMTOpHBIE 3AHATHS: 0,89 32
Jlexunu 0.44 16
[IpakTHueckue 3aHsITH 0.44 16
JlabopaTtopust - -
CamocrosiTesibHas padoTa: 1,11 40
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1 36
B 3aueTHBIX B akanem.
Buapr yue6HO# paboThI eIUHUIIAX gacax
O01mas Tpy10eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IJIaHY 3 81
AyIUTOpPHBbIE 3aAHATHS: 0,89 24
Jlexnuu 0.44 12
[IpakTrueckue 3aHATHS 0.44 12
JlaGopaTtopust - -
CamocrosiTesibHast padora: 1,11 30
Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1 27

4.4.3 IucunnJIMHbI BADUATHUBHOMN YacTH (JUCUMILUIMHBI 10 BHIOOPY)

AHHOTaIUs padoyeid MporpaMMbl M CIUILIHHBI
«JIeKTUBHbIE TUCHUILIMHBI 110 pu3nvyeckoi KyabType u cnopry» (b1.B./IB.)

1 Ieab OMCHUNIMHBI — OBJIAJICHHE CUCTEMOW MPAKTUYECKHMX YMEHUN U HaBBIKOB,
oOecreunBarOINX  COBEPUICHCTBOBAHUE  ICUXO(MU3MUECKUX  CIOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEH HCIONB30BaTh pasHOOOpa3zHble (OpMBI (U3UYECKON KYIbTYphI, CIOpTa U
Typu3Ma IJisi COXPaHEHUS U YKPEIUICHHs] CBOEro 370pPOBbsl U 370POBbSl CBOMX OJHM3KHUX B
MOBCEIHEBHON JKMU3HH W MPO(GECCHOHAIBHONU AeATeIbHOCTH; (HOPMHPOBAHUE MOTHBAI[MOHHO-
LIEHHOCTHOTO OTHOIICHHUS K (U3UUECKON KynbType, (U3MUYECKOMY COBEPILIEHCTBOBAHUIO U
CaMOBOCIIMTAaHUIO, YCTaHOBKA Ha 3J0POBBIA 00pa3 KU3HU; OOy4YeHHE TEXHUYECKUM H
TaKTUYECKUM MIPHEMaM OJTHOTO U3 BUOB CIOPTA.

2 B pe3yabrare wu3yYeHHMs [IUCHUIUIMHBI O0y4YawuMiicsi N0 mNporpaMmme
CHEeNHAIUTETA JOJIKEH:

Obnaoams crnenyromuMu o0OekyabTypHbiMH (OK) KoMneTeHIusIMu:

— TOTOBHOCTBIO K CaMOpAa3BUTHIO, CAMOPEAIN3AllMU, WCIOIb30BAaHUIO TBOPUYECKOTO

notenumana (OK-7);

—  CIOCOOHOCTBIO UCIOJIB30BaTh METOABI M CpeAcTBAa (DU3WYECKOH KYIBTYpHl IS

obecreueHust OJHOLIEHHOH COIMabHON U podeccruoHanbHoM aestrenbHocTr (OK-8).

3nams:

—  HAYYHO-TIPAKTHUYECKHE OCHOBBI (PM3NYECKOU KYIBTYpPHI U CIIOPTA;



—  COIMAJIBbHO-OMOJIOTHYECKUE OCHOBBI (PU3MYECKOM KYIBbTYPHI U CIIOPTA;

— BIHUSHHUE O3J0POBHUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIHUTAHHMS Ha YKpEIUICHHUE

3I0pOBBS, TPOPHIAKTUKY MPO(HECCHOHAIBHBIX 3a00JI€BaHII U BPETHBIX TPUBHIUEK;

— CcmocoObl  KOHTPOJSI M OLEHKH  (U3UYECKOTO  Pa3BUTUS W (U3NYECKOMH

MIOATOTOBJIEHHOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS MHIUBUIYAIbHBIX 3aHATUN Pa3JIMYHON 11€JI€BOM

HaIPaBJIEHHOCTH;

— cnoptusHsele Tpaguuuu MXTU-PXTY um. /.. Menneneena.

Ymemns:

—  BBINOJHATh HHIAWNBUAYAIBHO TOJ00OpaHHBIE KOMIUIEKCHI 110 (PU3UYCCKON KYIbTYype U

Pa3IMYHbBIM BUIAM CIIOPTA;

—  OCYILIECTBJISTH CaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro0 OpraHM3mMa M coOJtoJaTh

MIpaBUJIa TUTUEHBI U TEXHUKHU 0€30TIaCHOCTH;

—  OCYLIECTBJISTh TBOPYECKOE COTPYIHHUYECTBO B KOJJIEKTUBHBIX (opmax 3aHITHH

(bu3nuecKoi KyabTypoil U CIIOPTOM;

—  BBINOJHSATH NPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Bnaoemy:

— CpeAcTBaMHM M METOJaMU YKPEIUIEHUS HHIWBUIYalIbHOTO 3/I0POBBS, (HHU3HMUECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM  MOATOTOBIEHHOCTH, HEOOXOTUMBIM  JUIf

KayeCTBEHHOT'0 YCBOEHUS NMPO(eCCHOHATILHBIX YMEHUN U HABBIKOB B Mpoliecce 00y4eHHs

B By3e, i oOecnedyeHus MOJHOIEHHOW COLMaIbHOW U MHpodecCHOHATbHON

JeSITeIbHOCTH 1OCJIe OKOHYAHUS Y4eOHOTO 3aBEICHMUS;

—  TEXHUYECKUMU U TAKTHYECKUMU HABBIKAMH B OJIHOM U3 BUJIOB CIIOPTA.

3 Kpartkoe coaepxxanue JUCHMIIITHHBI

Kypc nmucuumniauubl «JJIeKTHBHbIE IUCHUIVIMHBI 1O (GU3MYECKOH KYJbType H
CIIOPTY» peau3yeTcs Yepe3 BapuaTUBHBIM KOMITIOHEHT (3JIEKTUBHBIM MOJIyJb) 328 akaj. 9acoB /
246 actp. yacoB (BHJ CHOpTa MO BHIOOpPY CTYyNEHTAa), B 3a4€THHIC €IWHHULIBI HE MEPEBOIUTCS,
SBJISETCS 00S3aTENBHBIM ISl UCTIOJIHEHUS TIPU 0UHOU hopme 00yyeHusl.

[IporpamMmma paccunTaHa Ha U3Y4EHHE AUCLUIUIMHBI «JIEKTHBHbIC THCHMILIMHBI IO
(pusuyeckoil KyJbType M CHOPTY» B TEUYECHHE ILIECTH CEMECTPOB M MPEANOJaraer, 4To
oOyuaroniyecss UMEIT TEOPETHUECKYI MOATOTOBKY B O0JacTH JUCHMIUIMHBL «Du3ndeckast
KylIbTypa M CHOPT», 3aKaHYMBAETCA 3a4€TOM B KOHLE Kaxzaoro cemecrpa. KoHTpois
YCIIEBAEMOCTHU CTYIEHTOB BEAETCS MO MPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

IIpakTHYecKue 3aHATHS.

[IpakTrdeckuii pa3ien mporpaMMbl peainzyeTcs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUAX B
y4eOHBIX rpymnmnax mno oodme Gpu3ndeckoit moaroToBKe WK M0 BEIOpAaHHOMY BUAY CIIOPTA.

[IpakTyeckue 3aHATHS TOMOTAlOT MPHOOPECTH OMBIT TBOPYECKOW MPAKTHYECKOU
NESITeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (DU3UYECKON KyJIbTYype M CIOPTE B IENAX
JNOCTHKEHHUST (U3UYECKOTO COBEPILICHCTBA, IOBBIIIAIOT YPOBEHb (PYHKIMOHAIBHBIX U
JIBUTATEIBHBIX CIIOCOOHOCTEMH, HAMPaBIeHHO (POPMUPYIOT KaYeCTBA M CBOWCTBA JIMYHOCTH.

[IpakTuyeckuif pasgen BKIOYaeT B cebs mozapasaensl: 1o oOmel duzndeckoit
noarotoBke (ODII) u cnenuansHOM pusmdeckoit moaroroske no Bugam crnopra (COIT).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3UPYIOTCS HAa  MIMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKHX YMEHHH, Ha MPUMEHEHUH Pa3HOOOpa3HBIX CPEICTB
(buznuecKoil KyJabTyphl U CIIOPTA.

VYaensercs BHUMaHHE BOIpOCaM MPOBEICHHSI COPEBHOBAaHUMU (TMpaBuUiia COPEBHOBAHMIA,
crcTeMa po3bIrphILIeH, onpeesieHue nodeaureneit, 000py10BaHNE U HHBEHTAph).

Kpureprem ycrnenrHocT# OCBOCHHs y4eOHOTO MaTepHalia SBJISETCS HKCIepTHas OLEHKa
NIPETo1aBaTelisl, YUUTHIBAIOIIAS pecyiApHOCb NOCeujeHUs 00A3aMmeNbHbIX Y4eOHbIX 3aHAMULL,
BBITIOJTHEHUE YCTAHOBIIEHHBIX HAa JAaHHBIN ceMecTp KOHTPOJBHBIX HOPMATHBOB (TECTOB) 0OIIEH



(GU3NYEeCKON U CIOPTHUBHO-TEXHHUUYECKOW MOJATOTOBKU JUISI OTICNBHBIX TPYNI pa3iuyHOU
CIIOPTUBHOM HaIIPaBJIEHHOCTH.
Moayas 1. OcHOBBI NOCTPOEHHSI O310POBUTENbHONH TpeHMPOBKHU. Teopernyecko-
MeTOoJUYeCKHe OCHOBBI (pr3nuecKoi KyJbTYpPbl H CIIOPTA.
1. O3g0poBUTENBHAS HANPABICHHOCTh — KaK BAKHEHIIMM IPUHLUI CUCTEMBbI
¢usnveckoro BocnuTanusi. OCHOBBI TIOCTPOCHUS 03JOPOBHUTEIBHON TPEHUPOBKH.
2. Ou3KyIbTypHO-03/10POBUTEIBHBIE METOJUKU U CUCTEMBI.
3. OueHka COCTOSHUSA 3I0POBbSl U (PU3MUECKOM MOATOTOBJICHHOCTHA 3aHUMAIOLTUXCS
(bU3NIECKOH KYITbTYpOil B CHOPTOM.
Mopayas 2. /IBurarejibHble BO3MOKHOCTH 4eJlOBeKa — BOCIHMTAHMEe (UINYECKUX
kavecTB. BOCK I'TO.
1. TlosiBnenue u BHeApeHue kommiekca ['TO
2. Bocnutanue Qu3nyeckux KayecTB oOydaromuxcs (OTAENbHbIE KaueCTBEHHBIE
CTOPOHBI JIBUTATEJIbHBIX BO3MOXKHOCTEH UeIoBeKa).
Moayas 3. Meroauka OpraHu3alMd U TNPOBeeHUs] CIIOPTHBHBIX COPEBHOBAHUH H
(pU3KYyILTYPHO-MACCOBBIX MEPONIPUSTHIA.
1. XapakrepucTuka CIOPTHBHBIX COPEBHOBaHMH M  (PU3KYIBTYPHO-MACCOBBIX
MEpONPUITHH.
2. ®enepanbubiii 3ak0H oT 04.12.2007 Ne 329-03 «O Qusnuueckoir KyiabType U
cnopre B P®». Opranusanusi CHOPTHBHBIX MEpPONpUATUN. VIHBEHT-MEHEIKMEHT B
cropre.
3. OcHoBHble mOHATHUA BTUKU crnopra. Fair Play. IlpodwunakTtuka HapymeHuit

CHOPTUBHOM 3THKH (00pbOa ¢ tonuHrom B criopte). BAJIA.
4. O0bem yueOHOH TUCUMIIIIMHBI (BAPHATUBHBIH KOMIIOHEHT)

B CemecTpbl
Bunx yaeOHoM paboThI aKaJieM. I 11 11T v \Y VI
gacax
OO0mas Tpya10eMKOCTb JUCUMUILJIMHBI 10 328
yueOHOMY IJIAHY
KonTakTHas padora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ausatus (113) 328 32 66 66 66 66 32
Buja uTOroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4yeT / IK3aMeH 4eT | 4er 9eT YeT | 4eT | der
B actp CemecTpbl
Bun yaeO6HOM paboThI ' | 11 11 v \% VI
yacax
O01masi Tpya10eMKOCTb JUCUHUILJIMHBI 10 246
Y4eOHOMY IJIAHY
KonTakTHas padora (KP): 246 25 49 49 49 49 25
[Tpaktuueckue 3anstus (I13) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4yeT / IK3aMeH 94eT | Yer qeT YeT | YeT | der
AHHOTanus yuyeOHOM nporpammel gucuuniaunsl b1.B./[B.1.1
«Ilcuxosorusi AJisi XAMHKOB»
1. Hean TUCHUIIMHBI:
B obOmactu

I_Ie.]'lbl() AUCHUINIJIMHBI ABJIACTCA ano6peTeHHe CTYACHTaMU 3HAaHUU
BCI)(peKTHBHOﬁ KOMMYHHKaIlUH U B3aMOJEHCTBHUS B KOJIJIEKTHUBE.
OcHOBHOI1 3agavyed JMCHUIJIMHBI SBISETCS (I)OpMI/IpOBaHI/IC IICUXOJOTUYECKOU U




JUYHOCTHOM KOMIETEHTHOCTH CTYACHTOB, HEOOXOAMMOMW JUIsi JalbHEHIIEro YCIEHIHOTO
BXOXKICHUS B TPO(PECCHOHANBHBIA KOJUICKTHB, CIIOCOOHOCTH K KOHCTPYKTHBHOMY
MICUXOJIOTUIECKOMY CaMOAaHallM3y M aHaIW3y MOBEICHHS IPYrUX JIOJEH C Ielbio Oolee
3¢ peKTUBHOTO B3aUMOJCHCTBUS C OKPYXKAIOIICH Cpelod B mpolecce MpoQecCHOHATBHOM
NEATEIbHOCTH.
2. B pe3yabTaTe M3yYeHUs] JMCUMILINHBI CIIENMATUCT I0JIKEeH:

Obnadams CIETYIOIAMA KOMIICTCHITHSIMH:
- TOTOBHOCTBIO JICMCTBOBAaTh B HECTAHJAPTHBIX CUTYAlMsIX, HECTH COIUAIBHYIO M STUYECKYIO
OTBETCTBEHHOCTH 3a npuHATkie pemenus (OK-6);
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpealIn3allii, UCI0JIb30BAHNUIO TBOPUYECKOTO MOTEHIIHAIIA
(OK-7);
- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoel mpodhecCHOHaIbHON AESITeIbHOCTH,
TOJIEPAHTHO BOCHPUHUMATh COIMAIbHBIE, JTHUYECKHUE, KOH(ECCHOHAIBbHBIE M KYJIbTYPHBIC
paznuuus (OITK-8).

B pe3synbpTaTe nuzydeHus: TUCIUIIIUHBI CTYACHT JIOJKEH:

3namo:

- OCHOBHBIC TICUXOJIOTHYECKHE TOHSATHS (NICUXWKA, CO3HAHWUE, WHIUBUJ, JTUYHOCTD,
WHJIUBHUIYATbHOCTD, ICHXUYECKHE TTPOIIECChl, KOMMYHHKAIINS, BOCTIPHUATHE, B3aUMOJICHCTBHE,
[eJiernojlaranie W 1p.);  TIICUXOJOTHYECKHE  OCOOCHHOCTH  Tpolecca  OOIIeHHS,
MpoeCCHOHAIPHO BaXKHBIE KAdeCTBA, 3HAYUMBIEC I OyIyIIed CIICIHAIbHOCTH, CIOCOOBI
pa3paboOTKH ONTUMATIBHBIX TPOTPAMM JOCTHXKEHHS PO (HEeCCUOHATBHBIX TeTIeH;

Ymemu:

- aHaJIM3UPOBATh CBOM BO3MOXHOCTH W OTPaHUYEHUs, MCIIOIH30BaTh METOJIbI
CaMOJMAarHOCTUKHU, CAMOIIO3HAHUS, CaMOPETYJSIMd M CaMOBOCIUTAHMUS; YCTAaHaBJIUBATh C
KOJUIeTaMH  OTHOIICHUsS, XapakTepusymoomiuecss A(PEKTUBHBIM  ypOBHEM  OOIICHUS;
aHaJU3UPOBATH MPOOJIIEMHBIE CUTYAllUN C TOUKU 3PEHUSI IICUXOJIOTUH YEIOBEKa;

Braoems:

- HaBBIKAMHM M METOJAMH pa3pelieHHs] NPOOJIEeMHBIX CHUTyallMil, BO3HUKAIOUIUX B
npoiiecce oOmeHuss (B TOM YHCIIe KOH(JIMKTHBIX); HABBIKAMH W METOJAaMH TOBBIIICHUS
YPOBHSI CaMOMOTHBALIMM K BBINOJTHEHUIO NPO(ECCHOHANBHON J1eATeIbHOCTU; METOAaMHU
[JAHUPOBAHUS  MPO(ECCHOHANBHOM  NEATEeIbHOCTH, IIeJernojiaraHuss ¢ pa3paboTKu
ONTUMAIBHBIX IPOTPAMM peaau3aliy HeH.

3. KpaTkoe coaep:kaHue IMCIUAIIMHBI:

[lonsATHE «ICUXOJIOTHM» KaK HaykKd. MecTo NCUXOJOTHHM B cucTeMe Hayk. Mcropus
Pa3BUTHUA TICUXOJOTUYECKOTO 3HAHUS M OCHOBHBIC HaIpaBlieHUs B McUXojoruu. MuauBun,
JUYHOCTh, CYOBEKT, MHAMBHAYaldbHOCTh. [lcuxuka u opranusm. Ilcuxuka, moBeneHue u
nesTenbHOCTh. OCHOBHBIE (YHKUIMU MCUXUKU. Pa3BUTHE NMCUXUKU B MPOIECCE OHTOTEHE3a U
¢unoreneza. Mosr u ncuxuka. Crpykrypa mncuxukd. COOTHOIIEHHWE CO3HAHUS H
6ecco3narenbHOoro. OCHOBHBIE NICUXUYECKHE Mpoliecchl. CTPYKTypa CO3ZHAHUSI.

Ilo3naBatenbHble  mpoueccbl.  Omymenue.  Bocopusitue.  IlpexacraBnenue.
BooOpaxenne. MbllsieHre U UHTEIUIEKT. TBopuecTBOo. BHUManue. MHeMUYeCKre TIPOIIECCHI.
Omonuu U yyBcTBa. [Icuxuueckas peryisuus nopeaeHus u aestenbHocTi. OOIIeHNne U peyb.

Ilcuxosiorust JMYHOCTH. YCIOBUS, MCTOYHUKA M JBUXKYIIUE CHIBI MCUXUYECKOTO
pasButuda. IIpobGmema Bo3pacta W Bo3pacTHOW mepuoausanuu. CouuanbHas CHUTYalHs
pasButuia. Beaymas nesarensHocTh. OCOOCHHOCTH pa3BUTHS YeIOBEKa B Pa3HBIX BO3pacTax.

4. O0beM yueOHOM THCHHMILINHBI

B 3aueTHBIX B akagem.
Buner yae6HOI paboThI eIMHAIIAX yacax
O0masi TPya0eMKOCTh AUCHUILIMHBI 10 Yy4eOHOMY ) 7
IVIAHY
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexruu (JIek) 0,44 16




[IpaxTnueckue 3ansrus (113) 0,44 16
Jlaboparopus -
CamocrositesibHas padora (CP): 1,11 40
Buja KoHTpOJIA: 3a4eT - -

B 3aueTHbIX B actp.
Bunpl yaeOHOI paboThI €IMHULAX Yacax
O0masi TPyA0eMKOCTh AUCHHUIUVIMHBI 1O Y4YeOHOMY ) 54
IJIAHY
AyIMTOpHBIE 3AHATHS: 0,89 24
Jlexuunu (Jlek) 0,44 12
[IpaxTnueckue 3anstus (113) 0,44 12
JlaGoparopust - -
CamocrositesibHas padora (CP): 1,11 30

Bua koHTpOJISA: 3a4eT - -

AHHOTaNUA padoyeil mporpaMmmbl AMCUUIIMHBI «[IcHX0JI0TUs NTeIar oru4ecKoro
o0menus s xumukon» (b1.B./IB.1.2)

1. Hean aMCHUMILUIMHBI: TPUOOpETEeHHE CTyJAeHTaMH 3HaHHM B obOnactu 3¢ deKTHBHON

KOMMYHUKAITUU U B3aUMOJICHCTBHS B KOJUICKTUBE.
2. B pe3yabTaTe M3yYeHUs] JUCUMIIMHBI CIENMAIUCT I0JIKEH:

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:
- TOTOBHOCTBIO JIEHCTBOBATh B HECTAHIAPTHBIX CHUTYAIMSX, HECTU COLMAIBHYIO M 3THYECKYIO
OTBETCTBEHHOCTb 3a NpuHATHIE pemenus (OK-6);
- TOTOBHOCTBIO K CaMOPa3BUTHUIO, CaMOpeaIn3allii, UCIOJIb30BAHUIO TBOPUYECKOTO MOTEHIHAIa
(OK-7);
- TOTOBHOCTBIO PYKOBOJUTH KOJJIEKTUBOM B cdepe cBoel mpodecCHOHAIbHON AESITeTbHOCTH,
TOJIEPAaHTHO BOCIPUHUMATh COILMAJIbHBIE, 3THUYECKHE, KOH(MECCHOHAIbHBbIE M KyJIbTYypHBIC
pasznuuus (OITK-8).

B pe3ynbraTe u3yueHus: AUCUUILIUHBI CTYJCHT JTOJIKEH:

3namo:

- OCHOBHBIE TICHUXOJIOTHUECKHE TMOHATUS (IICUXWKA, CO3HAHWUE, WHIUBUJ, JIMYHOCTH,
WHIUBUAYAIbHOCTh, NICUXUYECKUE MPOLIECChl, KOMMYHHUKAIUS, BOCIPUSTHE, B3aUMOJCHUCTBUE,
LenenojaraHue u mp.);

- IICUXOJIOTUYECKHE 0COOEHHOCTH TpoIecca OOIIEeHuUs;

- mpodecCUOHANBHO BaXKHbIE Ka4ecTBa, 3HAUMMBIE Ui €ro OyIyIieil crenuaibHOCTH;

- crnocoObl pa3pabOTKH ONTUMAIBHBIX HPOrpaMM JOCTHKEHUS MPO(ecCHOHATbHBIX
Lelei;

Ymemy:

- aHaTU3UpPOBAaTh CBOM BO3MOXKHOCTM U OTPAaHUYEHUS, HCIOJIb30BaTh METO/IbI
CaMOJIMarHOCTHKH, CAMOTIO3HAHMS, CAMOPETYIISIIIUU ¥ CAMOBOCITUTAHHUS,

- yCTaHaBNWBaTh C KOJUIETAMU OTHOIIEHUS, XapakTepusywoomuecs 3PQPEeKTUBHBIM
ypOBHEM OOIIEHHUS;

- aHANTU3UPOBATH MPOOJIEMHBIE CUTYAIIUU C TOYKU 3PEHHUSI IICUXOJIOTHH YeIOBEKa,

Braoemy:

- HaBBIKAMM M METOJAaMHU pa3pelIeHHs] MPOOJEMHBIX CHUTyallud, BO3HUKAIOIIUX B
mporecce o0IIeHus (B TOM yrciie KOHQIUKTHBIX);

- HaBBIKAMH W METOJAaMH TMOBBIIIEHUS YPOBHS CaMOMOTHBALIMM K BBHITIOJTHEHHIO
npodeccruoHaABHON e TENbHOCTH;

- METOJaMH IJIAaHUPOBAHUS MPOPECCUOHATBHON EATENbHOCTH, IeNenoNiaranus |
pa3paboTKK OMTUMABHBIX MPOTPAMM pEATU3AINH EITH.



3. KpaTkoe coaepxaHue TMCUMILIUHBI:

Beenenue B nicuxosioruto oOmeHus. OObEKT, IPEAMET, METOABI TICUXOJIOTHH OOIICHHUS.
KoHuenrtyanpHple TOIXOABl B HWCCICIOBAHWHM TICUXOJIOTHH oOmeHus. llcuxosorus rpymi.
[Ipobnema rTpynm B TCHXOJIOTHW. ['pynmoBoe TOBEIEHWE U TPYIIOBas JJUHAMUKA.
[IcuxoanarHocTuka MabIX COUAIbHBIX Ipynn. ColuaabHO-TICUXOJOTUYECKUE POJIM B TPYIIIIE.
[Icuxosiorust nuaepcTBa M PYKOBOJACTBA. MaccoBbIe MPOIECCHl B OOJBIIMX COIUATBHBIX
rpynnax. JluyHOCTH B Trpynme M 3aKOHOMEpHOCTH oOmeHus moaed. ConuaibHo-
ncuxoJiorndyeckue mnpoosembl audyHocTU. Cormanuzanus JUYHOCTA. OCHOBBI  M3MEHEHHS
MOBEJICHUs: HOPMBI M TaToJiorusi PoJieBoe TMoBeACHUE JMYHOCTH M COIMATIbHBIE YCTAHOBKH.
IIcuxonorus oOmEeHN.

4. O0beM yueOHOM THCHHMILINHBI

B 3aueTHBIX B akanem.

Bupr yue6HOM paboThI eIUHAIIAX gacax
O0mas Tpy10eMKOCTb IMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 2 72
AyIMTOpHBbIE 3aHATHS: 0,89 32
Jlexmmn 0,44 16
[IpakTHueckue 3aHATHS 0,44 16
JlaGopaTtopust - -
CamocrosiTesqibHasi padora: 1,11 40

Buja koHTpoOJIA: 3aueT - -

B 3aueTHbIX B actp.

Buner yue6HOIM paboTh eAMHULAX Yacax
OO011asi TPy10€eMKOCTb TUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 2 54
AyIUTOpPHbIE 3aAHATHS: 0,89 24
Jlexnuu 0,44 12
[IpakTruueckue 3aHATHS 0,44 12

JlaGoparopust - -

CamocrosiTesibHasi padora: 1,11 30

Buja koHTpOJIsA: 3a4eT - -

AHHOTaUA padoyeil mporpaMmbl TUCHUUILIMHBI « KyJbTypoJsiorus Aj1si XAMHKOB»
(b1.B./IB.2.1)

1. Heabro aucuumiauebl «KynbTyponorus» sBiseTcss NpUOOpEeTEHHE CTYICHTaMH
KOMIUJIEKCHBIX 3HAHUNA O MPHUHIMIAX U 3aKOHOMEPHOCTSX (PYHKIMOHUPOBAHUS KYJIBTYPHI B
oOmiectBe, (OPMHUPOBAHHME IIMPOKOTO CHEKTpPa IEHHOCTHBIX OpHUEHTAIUN, BOCIHUTAaHUE
TEPIUMOCTH U YBOXKEHHMSI K CHCTEMaM HJICAJOB M IIEHHOCTEH IPYroro KyJlbTYpPHOTO THIIA,
MHTEJUIEKTYaJIbHOE U HPABCTBEHHOE PA3BUTHE CTYACHTOB.

2. B pe3yabTare n3yueHus AUCHUUILJIMHBI CIIEHHATHUCT I0JIKEH::

Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:

- TOTOBHOCTHh JICHICTBOBATh B HECTAHAAPTHBIX CHUTYyallUsX, HECTH COLUUAIBHYIO U
ATUYECKYIO OTBETCTBEHHOCTH 3a MpuHsThIe pereHus (OK-6)

- CIIOCOOHOCTHIO MPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI MPU OOCYXKICHUU
noJtydeHHbIX pe3ynbratoB (I1K-4);

B pesynpraTe M3y4yeHHs IUCIUIUIMHBI OOYYalOIIMICS MO MPOrpaMMe CHEIHaluTeTa
JIOJIKEH:
3namo:

- IOHATUIHBIN anmapat KyJaIbTypOJIOTHH,

- TEOPETUYECKUE OCHOBBI KYJIbTYPOJIOTHU;

- YMETh OOBSICHUTH (DEHOMEH KYIbTYPHI, €€ POJIb B YEIOBEUYECKON )KU3HEACATETHHOCTH;
- GOpPMBI U THUIIBI KYABTYPHI,

- cIOCOOBI MPUOOPETEHNUS, XPAHEHUS U TIepelaui COITMOKYIBTYPHOTO OTIBITA;



- 0a30BbBIC IEHHOCTH KYJIBTYPHI;
- TEOPHUIO U HCTOPUIO MEKKYJIBTYPHON KOMMYHHUKALIUH.
Ymemn:
- IPUMEHSATH IIOJyYEHHBIE 3HAHMS B IIPOLIECCE;
- ob0mamaTh  KyJIbTYPOJIOTMYECKOH  KOMIIETEHTHOCTBIO,  IPENNoJaraioeld  Haludue
OIIPENIEIICHHON COBOKYITHOCTH 3HAHUM;
- CaMOCTOATEIILHO OCBaMBaTh IEHHOCTH MUPOBOU U OTEYECTBEHHOU KYJIbTYpHI.
Braoemw:
- COBOKYITHOCTBIO 3HAHUM, 00ECIIEUNBAIOLINX TUPOKYIO 3PYAULIUIO U KYJIBTYPHBIN KPYro3op;
- HaBbIKAMHU ITPOJYKTUBHOTO JIEJIOBOTO OOILEHNUS C MPEACTABUTENAMU PA3IUYHBIX KYIbTYD;
- YB&KEHHUEM K KYJIBTYPHBIM LIEHHOCTSIM.

3. Kparkoe cogep:xanne Kypca

OcHoBHble mnpoOnemMbl TeopuH KyinbTypbl. KynbTyposnoruss kak Hayka. I[Ipobiema
MIPOUCXOXKACHUS U ONpeesieHuss KylbTypbl. CUCTEMa KYJIbTYphl, CTPYKTYpHasl LIEJIOCTHOCTb U
3aKOHOMEPHOCTH (yHKIMOHUpOBaHUA. Monenu cuctemHoro noaxona. KynbTypa Kak 3HaKOBO-
CUMBOJIMYECKasi cucreMa. JluHamuka M Tunosoruzauusi KynbTypbl. [IpoOnemsl auHaMUKH
KylnbTypbl. Tunonoruszanus KyapTypbl. [IoHSTHE COBPEMEHHOM KYJIBTYpPHI M POJIb POCCUHCKOMN
KYJIbTYphI B €€ AanbHeinieM pa3Butuu. [lonudonus MupoBoil KyinbTypbl. MUp KynbTyphbl U €€
KyIbTypHbIE MHUpPBL. B3aumojneiicTBue KynbTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JTUAJIOT.
JIOMUHAHTBI KylIbTYypHOTO pa3Butus Poccun.

4. O0bem yueOHOH TUCUMIIIIMHBI

Buner yue6HOM paboTh B 3auerHbIX B akanem.
eIUHUIIAX Yacax
OO0uiasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 2,0 72
AyIUTOpPHBbIE 3aAHATHS: 0,9 32
Jlexknuu 0,45 16
[IpakTrueckue 3aHATHS 0,45 16
CamocTosiTesibHast padora : 1,1 40

Buja koHTpoOJIs: 3aueT -

Byl yue6HO#M paboThI B 3auetHBIX B actp.

€IUHUILIAX Yacax
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IUIaHY 2,0 54
AyJIUTOpPHBbIE 3aAHATHS: 0,9 24
Jlexknuu 0,45 12
[IpakTruueckue 3aHATUS 0,45 12
CamocrositesibHas padora : 1,1 30

Bujg koHTpOJIS: 3a4eT -

AHHOTANUA padoyeil MPOrpaMmMbl IMCHUNIMHBI «COIUOJIOTHSA JAJI51 XHMHKOB»
(b1.B.1B.2.2)
1. Ieab0 AWMCHUMIVIMHBI SBIsieTCS (OpPMHpPOBAHHME Yy CTYAEHTa IEJIOCTHOIO
MIPEICTABIIEHUS O COCTOSIHUM U OCHOBHBIX HANpPaBIEHUSAX PA3BUTH COBPEMEHHOT0 00IeCTBA.
2. B pesyabTare n3y4eHus AUCHHUILIMHBI CHIEHAIHUCT 10JIKEH::
Obnadams CleAyOIUMI KOMIIETCHIIUSAMU:
- TOTOBHOCTh J€MCTBOBATb B HECTAHAAPTHBIX CHUTYyallUsX, HECTU COLMUAJIBHYIO U
STUYECKYIO OTBETCTBEHHOCTSH 3a NMpUHAThIE pemeHus (OK-6)
- CIIOCOOHOCTBIO MPUMEHATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI MPHU OOCYXKIACHUH
noJtydeHHbIX pe3ynbratoB (I[1K-4);
B pesynpraTe n3yueHuss AUCUUIIINHBI CTYJEHT JOJIKEH:
3namu:




- OCHOBHBIC HAMPABIICHUS COIUOJIOTHISCKOTO aHAIH3a OOIIECTBEHHBIX OTHOIICHU;
- TUIIBI COIUAIBHBIX B3aMMO/ICUCTBUI Y MPUHIIUITBI PA3BUTHSI COBPEMEHHOI'O 00IIECTBA;
- comuanbHble (YHKIMU W MapameTpbl (YHKIIMOHUPOBAHHS COLUATBHBIX HHCTUTYTOB H
MIPOIIECCOB;
Yuems:
- IPUMEHSITh METO/IbI COLIMOJIOTUYECKUX MCCIICIOBAHUM B COLIMANIBHBIX MPAKTUKAX;
-KPUTUYECKH OIIEHWBATHh JIOCTOMHCTBA M HEIOCTaTKHA pPa3IWYHBIX MOJXOJOB K H3YUYCHHUIO
COIIUYMa;
- ONPENEINATh CHEU(PUKY COIUATBLHOTO B3aUMOICHCTBHUS;
- QaHAJIM3UPOBATH COCTOSIHUE COI[UATBHBIX MHCTUTYTOB U MIPOIIECCOB;

Braoemw:
° -MIOHATUIHBIM aIllapaToM COLIMOJIOTHY;
° -TEOPETUKO-METOJIOJIOTHYECKUMHU  3HAHUSIMH O  TIPOBEACHUU  COLUOJOTHYECKUX
HCCIEIOBAaHNH;
° -HaBBIKAMH aHAJIN3a COLUAIBHBIX MHCTUTYTOB U MIPOIIECCOB.

3. KpaTkoe coaepxaHue JMCUMILIUHBI:

Conmonoruss kak Hayka. OOBEKT, NpeaAMET, CTPYKTypa MU (YHKIHMH COLIMOJIOTHH.
CtpykTypa U ypOBHH COIMOJIOTHYECKNX 3HaHHU. [loHsATHE «cormanbHOTO». OOBEKT U MpeaMeT
ucciaenoBannusa. OcOOEHHOCTH COIIMOJOTHMYECKHMX METOJOB HccienoBanusa. OOIECTBO M
nungHOCTh. OCHOBHBIE TpHW3Haku oOmiecTBa. Tumonorusi odmecta. Iloxcucremsl oOmecTBa.
ConmanbHble TPOIECCHI U W3MEHEHUs B poccuiickoM ooOmecTtBe. ComManbHbIE WHCTUTYTHI.
Conmonoruyeckoe moHATHE JMYHOCTH. CrpykTypa audyHoctH. Comnuanu3aius JTUIHOCTH.
ArenTtel U aTpuOyThl comnumamm3anuu. Camopeanu3amnusi JUYHOCTH. JIeBHAHTHOE TIOBEICHNE.
CBo0Oosa M OTBETCTBEHHOCTh JUYHOCTH. COlMAIbHO - KJIACCOBas CTPYKTypa WU COLMATIbHAs
crparudukanus. OnpenencHUe MOHITHS «COlMadbHas OOIIHOCTh». boiblue comuaibHbIC
0OIHOCTH. DTHUYECKHE OOMHOCTU. Tosma, myOinrKa, KOJUIEKTHB KaK COIMAJIbHBIE OOIIHOCTH.
Masnsie conuaibHBIC TPYIIBI: NpU3HAKH, (GYHKIUW, TUnodorus. ComualbHOE NEHWCTBHE U
B3auMoeiicTBrue. OmnpeneneHne MOHATHNH «ceMbu» U «Opaka». ConnanbHble GYHKIIUA CEMbH U
Opaka. Tumonorus OpayHbIX OTHONICHUHW M CEMEHHBIX CTPYKTYp. TEHIEHIIUU pPa3BUTHI
coBpeMeHHON cembu. OmnpeneneHne TOHATHSA «KyJbTypa». KymbTypa W IUBHIM3AIMSL.
CtpykTypa W comuanbHble (QYHKIUKA KylabTypbl. COIMOKYJIBTYPHBIM Iporiecc. THIOIOTHS
KynbTypbl. [IpoOiiemMbl WHKYJIbTypanuu. Penurus Kak CONHAIbHBIA WHCTUTYT. [IpuamHbBI
BO3HUKHOBEHHsI penurud. CTpyKTypa U (QyHKIIUU peluruv. DKOHOMHUYECKAss U JKOJOTHYECKas
coruoJiorusi. COMOJIOTHSI IOJTUTHKU U YIIPABIICHUS.

4. O0beM y4eOHOM JUCHMILINHBI

B 3aueTHBIX B akanewm.

Buner yue6HOM paboTh eAMHULAX yacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0.9 32
Jlexknuu 0.45 16
[IpakTruueckue 3aHATHS 0.45 16
CamocrosiTesibHas padora: 1.1 40
CaMOCTOATENBHOE N3YUEHUE PA3/IENI0B JUCHUIIIMHBI 1.1 40
Bujg koHTpOJIS: 3a4eT - -

Bunsl yueOHOM paboThI B 3agerHbIX B actp.

eQUHULIAX Yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 2,0 54
AyIMTOpHBIE 3AHATHS: 0,9 24
Jlexkuu 0,45 12
[IpakTHueckue 3aHATHS 0,45 12




CamocrosiTesibHast padoTa : 1,1 30

Buja KoHTpOJIA: 3a4ueT -

AHHOTaN U padoyeil NPOrpaMMbl JUCHUILIHHBI «BbIYMCIUTEIBbHAS MATEMATHKA B
meaunuHckoi xumun» (b1.B.J1B.3.1)

1. Hesyn IMCHUIIMHBI: HAYYUTh CTYACHTOB TEOPETUUYECKUM 3HAHUSIM U NMPAKTUUECKUM
YMEHMSIM U HaBbIKAM UCIOJIb30BAaHUS COBPEMEHHBIX MaTEMATUYECKUX METOJIOB C IPUMEHEHUEM
nakera wmaremaruyeckux nporpamm MATLAB s pemieHus IIMpPOKOro Kpyra 3ajaad
BBIYHMCIUTEIBHON MaTEMaTUKU.

Henbto HacTOfAIIero Kypca siBIseTcs OOydeHHUE CIlyllaTeled COBPEMEHHBIM METOo/aM
pacueToB, pacUeTHBIX MCCIIEOBaHMM, aHAIN3a, ONITUMU3AIUHU MPOLIECCOB MHKEHEPHBIX 3a/1ad C
HCI0JIb30BAHMEM TTaKkeTa MareMarnyeckux nporpamm MATLAB

2. B pe3yabTare nyueHus AUCUMIJIMHBI CIIEHHAIHUCT /I0JI7KEH::

Obnadams CleyONUMA KOMIIETCHIIUSIMHU:

CIIOCOOHOCTBIO  HCIIOJIB30BaThb  TEOPETUYECKHME OCHOBBI  (DYHIAMEHTAIbHBIX  pa3/esioB
MaTeMaTHKU U GU3KKH B npodeccuonanbroil nesrenpHoct (OIIK-3);

CIOCOOHOCTBIO pelIaTh 3a/1a4u NpoecCHOHATBHON JeSITEeNbHOCTH Ha OCHOBE MH(POPMAITMOHHOMN
n Oubnmorpaduueckoil KylmbTypbl ¢ TpUMEHEHHEM HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U BBIYMCIUTENBHBIX CPEICTB C YYETOM OCHOBHBIX TPeOOBaHUN MH(POPMAIIMOHHOM
6e3omacuHoctu (OI1K-4);

BJIQJICHUEM  COBPEMEHHBIMU  KOMIBIOTEPHBIMU  TEXHOJIOTUSAMM TMpU  IUIAHUPOBAHUU
WCCAeOBaHUM, TMOJYyYeHUH HW O00pabOTKEe pe3yslbTaTOB HAyYHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH, TIPEICTABIICHUN U Tiepeaade Hayanou uapopmanmu (I1K-6);

B pe3ynbraTe u3yueHuss AMCUUIIIUHBI CTYJICHT JOJIKEH:
3namo:

(U3BUKO-XMMUYECKHE W XMMHMKO-TEXHOJOTMYECKHE 3aKOHOMEPHOCTH TMPOTEKAHMS IPOILIECCOB
M3MEHEHHUS arperaTHOrO COCTOSIHUA Mapo(Tra30)-KUAKOCTHBIX CUCTEM, PEaKTOPHBIX MPOILIECCOB U
OCHOBHBIX IIPOIIECCOB pa3/IeNIeHUs] XUMUYECKOIN TEXHOJIOTUH;

METO/bl M aJTOPUTMbI KOMIIBIOTEPHOTO MOJICIMPOBAHMS OCHOBHBIX MPOIIECCOB XHUMHUYECKOM
TEXHOJIOTUU U TEXHOJOTHYECKUX CXEM XUMUYECKUX MPOU3BOJICTB;

NPUHIMIBI ~ TPUMEHEHUS  METOJOJOTUM  KOMIBIOTEPHOTO  MOJICIMPOBAHUS ~ XUMHUKO-
TEXHOJIOTHYECKHUX IPOIIECCOB MPU aBTOMATU3UPOBAHHOM MPOEKTUPOBAHUU M KOMIIBIOTEPHOM
yIPaBICHUH XUMUYECKHUMH MPOU3BOICTBAMH.

Ymemn:

pemarh 3aJa4d  KOMIBIOTEPHOTO MOJETUPOBAHUS MPOLIECCOB  Mapo(ra3o)->KUIKOCTHBIX
paBHOBECHI1, abcOpOLIMH, AUCTUIIALNU, PEKTUPHUKAIIMH U KUAKOCTHOU SKCTPAKIUY;

MPUMEHATh [OJYYEHHbIE 3HAHHUS TMPU PEHICHUH MPAKTUYECKUX 3a/lad KOMIIBIOTEPHOTO
MOJENUPOBAHUS OCHOBHBIX IPOLIECCOB XMMHUYECKONW TEXHOJOTHU M TEXHOJOTUYECKUX CXEM
XUMHUYECKUX MPOU3BOJICTB.

Braoemy:

MeTOJaMM NPUMEHEHHs CTaHIAPTHBIX MakeToB mnpukiagHbix mnporpamm (IIIIII) u naxertos
Mozenupytomux nporpamm (IIMII) i mMopenupoBaHHsS OCHOBHBIX NPOLIECCOB XMMHYECKOM
TEXHOJIOTMHM U TEXHOJIOTMYECKUX CXEM XUMUYECKUX TPOU3BOJICTB.

3.KpaTkoe cogep:kaHue IUCHUNIMHBI

BBegenmne. Ilenm wu 3amaum  kypca. KpaTkuil HMCTOpUYECKHMH OYEpK pa3BUTHSA
OTEYECTBEHHON M 3apyOexHOW BBIYUCIUTENbHONW MaTeMaTuku. OCHOBHBIE 3Talbl pa3pabOTKH U
pean3aly arOpUTMOB Ha KOMITBIOTEPAX.

Moayas 1. BprumcaurenbHas mareMatnka. OCHOBHbIE JITambl: pa3padoTrka u
peanu3anusi aNropurMoB Ha KommnbloTepax. CucTeMa KOMIBIOTEPHOH MAaTeMaTHKH
(CKM) MATLAB nas peunieHus 32124 BBIYUCIUTEIbHON MaTeMaTUKHU.




Tema 1.1. Co3nanue M-nporpamMm 1 0CHOBHbIE 011epaTopbl M-si3bIKa NPOrPpaAMMHPOBAHUS
MATLAB. Bapuantsbl cTpYKTYpbI nporpamm Ha MATLAB.
Opranuzanus padoyero croia Desktop Layout;
Ocnosuslie onepanuu B Command Window;
Ocnosuslie onepauuu B Editor;
JIuHeHoO opraHu30BaHHAs IporpaMMa (aJIrOpUT™M);
BerBneHus ¢ 0OTHUM yCIIOBHEM, HECKOJILKIMH YCIIOBUSMU, BIIOKCHHBIC, CO CITMCKOM YCIIOBUH. if,
switch; mormueckue oneparuu and, or, not;
[UKITBI CO CUETYMKOM, C TPEAYCIOBHEM, C IIOCTYCIIOBHEM, C TIPEPHIBAHUEM IIOJHBIM H
MpPEephIBAHUEM YaCTHYHBIM, C 33J[AaHHBIM IIIATOM CUETYHMKA, C OTACIHHBIM OTCUETOM HUTEpaIluii;
for, while, break, continue; ¢ BrI30BOM (QyHKIHMI; ¢ n1uagoroM c mois3oBaresneM B Command
Window ¥ B crielIHaJIbHBIX THAJIOTOBBIX OKHAX;
Tema 1.2 CTaHjaapTHble W _HeCTAHJAAPTHbIe (YHKIUH M-fi3blka NPOrPAMMHPOBAHUS W
oCcHOBHBbIe pemiaresu (solvers) MATLAB.
OyHK1IMHU ¢ TpadUYecKUM BBIBOJOM pe3yabTaToB; plot, subplot, surf, mesh, polar;
@OYHKINHU € YUCIOBBIM BbIBOJIOM pe3yiabraToB B Command Window;
OYHKIMH ¢ 3aMUCHI0 PE3yIbTAaTOB B (haiii;
OyHKIMH, BJIOKESHHBIC B TJIABHYIO ()YHKIIHIO;
OYHKIMH ¢ TIEPEMEHHBIM YUCIIOM apTyMEHTOB;
OyHKIMH, BBI3BIBAIONINE IPYTYIO (YHKITUIO, UM KOTOPOU TIepeIaHo KaK apryMeHT;
Moayas 2. Bektopsl 1 maTpuubl. CucremMa JIMHEHHBIX alre0pan4ecKkux ypaBHeHH
(CJIAY).
Tema 2.1. OOpaTHas MaTpUIa. Y MHOKEHUE MATPHIL.
Omnepatop inv;
Omnepatopsr strcat, int2str, num2str;
Omnepatops! length, min, max, mean, sort;
Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatopsi size, det, trace, norm;
Tema 2.2. Meroa I'aycca. MeTo/1 IPOCTHIX UTEPAIMIA.
Omnepatopsi linsolve, rank, eig;
Tema 2.3. O0yCJIOBJIEHHOCTh cHCTEMBbI. UHC/10 00YCI0BJIEHHOCTH.
Omnepatopsl cond, rcond;
Moayas 3. O6padoTka pe3yJbTaToOB M3MepeHUs1 OAHOM BeJudyuHbl. [Ipudaunxenune
GyHkuun
Tema 3.1. Kpurepmuii CTbloieHTA.
Omneparops! polyfit, polyval;
Tema 3.2. AnnpokcuManus.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnoJsnms.
Omneparopsl interpl, linear, spline, nearest;
Monyas 4. UnciieHHOe HHTETPHPOBAHHE
Tema 4.1. MeToabl IPAMOYI0JIbHUKOB
Omneparopsl sum, mean;
Tema 4.2. MeToabl Tpaneuui
Onmneparop trapz;
Tema 4.3. Meroa Cumncona
Omneparop quad, int;
Tema 4.4. Metroa Heotona-Koteca 8 mopsiika
Omneparop quads;
Mopayab 5. YpaBHeHuUe ¢ OAHUM HEU3BECTHBIM




Tema 5.1. MeToj jie/ieHH s T10110J1aM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omneparopsl roots, poly, fzero;
Moayasb 6. CucTeMa HeJIMHEHHBIX ypaBHeHUI
Tema 6.1. Meron Horotona-Padcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeTo IPOCTBIX MTEPAILUIA.
Omneparopsr simplify, collect, pretty;
Moayas 7. OnHoMepHasi ONTUMM3AIUSA
Tema 7.1 MeToabl 0IHOMEPHOH ONTUMH3ALMH
Omneparops! fminbnd;
Moays 8. MHOroMepHasi ONTUHMHM3aALHSA
Tema 8.1 MeToabl MHOTOMEPHOH ONITUMH3ALUM
Omnepatops! fminsearch, linprog, fmincon;
Moayas 9. IuddepennuaibHbie ypaBHeHUs
Tema 9.1 MeToabl penienusi iugdepeHnuanbHbIX YPABHEHHUIA.
Omnepatops! dsolve, diff;
3akiiloueHue. 3aKIIIOUUTENbHAS JICKIIHUS TI0 TTOBECHUIO UTOTOB Kypca.

4. O0bem yueOHOH TUCUMIIIIMHBI

B 3aueTHBIX B akanem.
Buapr yue6HOM paboThI eIMHHUIIaX Jacax
O0mass TPyA0eMKOCTh JAUCUMILUVIMHBI 10 Yy4eOHOMY ) 7
IVIAHY
AyIUTOpPHBbIE 3aAHATHS: 0,89 32
Jlexnuu 0,44 16
[IpakTuueckue 3aHATUS 0,45 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora: 1,11 40
Bujx KOHTpPOJIsA: 3a4eT ¢ OLEHKOM - -
B 3auernbix | B actpon.
Bunet yue6HOI paboTh SAMHUIIAX yacax
O0masi TPya0eMKOCTh JAHCUHMILVIMHBI 1O Yy4eOHOMY ) 54
IUIAHY
AyAUTOpPHBbIE 3aHATHSA: 0,89 24
Jlexnuu 0,44 12
[IpakTuueckue 3aHATUS 0,45 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHast padora: 1,11 30

By KOHTPOJIS: 32a4eT ¢ OEHKOH -

AHHOTauMs padoyeil nporpaMMsbl IMCHUILVIMHBI «/{UCKpeTHasi MaTeMaTHKA B

xumum» (b1.B.[1B.3.2)

1. I_[e.]m AUCHHUIIJIUHBI (I)OpMI/IpOBaHI/IC Y CTYACHTOB CHCTCMBI OCHOBHBIX HOHHTHﬁ,
HCIOJIb3YEMbBIX UIA MMOCTPOCHUA BaKHEHIIIUX MaTEeMaTHYECKUX MOIICJ'ICﬁ, n MaTC€MaTH4YCCKUX

METO/I0B AJIs1 ONIMCAHUS Pa3JIMUHBIX IPOIIECCOB.
2. B pesyabTare n3y4eHus AUCUHUILIMHBI CHIEHAIHUCT 10JIKEH::




Obaadams CIENYIOIAMA KOMIICTCHITHSIMH:

— CIIOCOOHOCTBIO HCHOJIB30BAaTh TEOPETUYECKUE OCHOBHI (DyHIAMEHTAIbHBIX pa3lesioB
MaTeMaTuKu U pusuku B npodeccnonanbuoit nestenbHoctu (OIIK-3);

— CIIOCOOHOCTBIO  pemarh  337a4u  NpOPECCHOHANBHON  JEATENbHOCTH HAa  OCHOBE
nHpOpMAIMOHHON U Oubmuorpaduyeckoil KyabTypbl ¢ HNPUMEHEHHEM HH()OPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH ¥ BBIYUCIUTEIBHBIX CPEACTB C YyYETOM OCHOBHBIX
TpeboBanuii mHpopMarronHo# 6ezonacuoctu (OI1K-4);

- BJIAJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMH TEXHOJOTHSIMH TpPU TUIAHUPOBAHUHU
WCCIICIOBAaHU, MOJYYeHUH U O00pabOTKE pPEe3yJIbTaTOB HAy4YHBIX JKCIIEPHUMEHTOB, cOOpe,
00paboTke, XpaHEHHH, IPEACTABICHNH U nepenade HayaHoi napopmanuu (I1K-6);

B pe3ynbraTe n3ydeHus: JUCIUATIINHBI CTYJICHT JTOJIKEH:

Buame:

-OCHOBHBIC TIOHSTUS W METOJbI JUCKPETHON MAaTeMAaTHKH, MAaTEMATUYECKUX METOJIOB PEIICHUS
npodeccroHalIbHBIX 3a/1au.

Ymems:

- MPUMEHSATh MAaTEeMAaTUYECKUE METOIBI IIPH PEIICHUH THITIOBBIX MTPO()ECCHOHATBHBIX 3a71ad.
Bnaoemw.:

-METOJaMH TTOCTPOCHHUS MaTeMaTHYECKOW MOJEIH THIIOBBIX TMPO(ECCHOHATBHBIX 3aJa4 H
COJIepKaTeIbHONM UHTEPIIPETAIINN TIOJTYISHHBIX PE3YJIbTATOB.

3. Kparkoe coagep:xaHue TUCHMILIMHBI:

4 CEMECTP

1. Beenenue.

Ponp  nuckperHodl MareMaTHKM TpU  pa3pabOTKe U OKCIUTyaTalldd  XUMHUKO-
TEXHOJIOTUYECKUX CHUCTEM.

2. JJIeMeHTbI TEOPHUHU MHOKECTB M ajJiredpanyecKkue CTPyKTypbl.

Brenenue B quckpeTHyro MareMaTtuky. PoJib TucKpeTHON MaTeMaTUKH P pa3paboTKe 1
AKCIUTyaTallMl XUMHUKO-TEXHOJIOTMUECKUX CHUCTeM. MHOXEeCTBa, OTHOLIEHUS U (YHKLHUU.
3ajaHue MHOKECTB M OCYILIECTBiIeHHE omepauuil Haa HuMU. CriocoObl 3amanus. Onepanuu
0o0BbeMHEHNUS, TTIepeceUeHus], Pa3HOCTH, AOMOJHEHHUS U IEKapTOBa MPOU3BeaeHHs. AKCHOMAaTHKa
Teopuu MHOXkecTB. Anrebpa KanTopa. MuHMMU3aIus peICcTaBICHU MHOXKECTB. J(marpammbl
Diinepa-Benna. bunapneie oTHomenus. CrnocoObl 3agaHusi OMHApHBIX OTHOIIEHUU. CBOMCTBA
OuHapHbIX oTHOLIeHUH. Pa3Ouenus. OTHOIIEHNS SKBUBAJICHTHOCTH U nopsaka. [IpeacraBnenue
n-apHbIX OTHOLIECHUH OMHApHBIMU. AnreOpa otHomieHuid. DyHkMU. HBEKIUSA, CIOPBEKIUS U
oueknus. AnreOpanueckue cTpykrypbl. [lomyrpynmel. Monounsl. ['pynmel. Iloxarpymmsr.
Huknuyeckue rpynmbl. ['pynmsl mojactaHoBok. M3omopdusm rpymmn. CMmexHBIE KITAcChl MO
noarpynne. Hopmanehbie penurenu. @akrop-rpynmnsl. Kombpna: onpeneneHus, CBOICTBa,
npumepsl. [los.

3. JJieMeHThI Teopun rpagos.

I'padbr. 3amanme u xapakrtepuctuku rpacdoB. Buael rpados. I[oarpader. Matpuiibt
CMEXHOCTH M HHUIMAEHTHOCTH. Crenenu BepmnH. Mapuipytsl Lenu. Huxnsl. PaccrosiHue
MeXxay BepiirmHaMmu. J(uamerp u paauyc rpada. YHapHbIe U OMHApHBIE ONepaluy Haj rpadamMu.
Hononnenue rpada. Yaanenue u noOaBieHHe BEpIIMH. YaajdeHWe W aoOaBieHue pedep.
OtoxnectBrienne BepmuH. Pacmennenue epmuH. OO0benuHeHue rpadon. Ilepeceuenue
rpadoB. KommoHeHThl cBsi3HOCTH. MocThl. BepiuHHas u pebepHas cBsI3HOCTb. CBSA3HOCTH
OpUEHTUPOBAHHBIX TpadoB. ANTOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpEHHSS YCTOWYHMBOCTB.
BepmmnaHoe uncio HezaBucuMocTH. PebepHoe uncio He3aBHCUMOCTH. BepmnHHoe u pebepHoe
nokpeiTue rpada. BHemHss ycToiuuBocTh. BepmmHHOe U pebepHOE UYHMCIO BHEIIHEH
ycroiunBocTU. LIMKIIBI ¥ pa3pe3bl. DUnepoBbl HUKIBL. ["aMUIbTOHOBBI UKL, [lnanapHocTs u
ykiajnka rpados. I'panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umoresa



yeTblpex Kpacok. JlepeBwsi. Ompenenenus. CpoiictBa. Teopema Komu. dynaamenrtanbHas
cucreMa 1IUKIOB. OCTOB HAaWMEHBUIETO Beca. YIOPSIOYEHHbIE AepeBbsi. buHapHbIE nEpeEBBS.
JlepeBbsi COPTUPOBKU. AJITOPUTM ITOUCKA B IEPEBE COPTUPOBKH.

4. ByaeBbl pyHKIUU.

Anre0pa noruku. bynessr pynkiun. CriocoOsl 3aanus. byiaeBsl GyHKINN OTHON U IBYX
NEepeMEHHBIX M UX cBoiicTBa. Dopmynbl OyneBoi anreOpel. OCHOBHBIE 3aKOHBI OyJIEBOM
anreOpel.  DKBUBaICHTHOCTh  (opmyn.  [Ilpuanmn — nBoiictBeHHOCcTH.  COBEpIICHHBIE
JIU3BIOHKTUBHBIE U  COBEpLICHHbIE KOHBIOHKTHBHBbIE HOpMajbHble (QopMbl. CucCTEMbI
AJIEMEHTapHbIX OyJeBbIX PYHKUMH. DYHKIIMOHAIBHO NOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
¢bynkuuii. Ilpumepbl (yHKIMOHAIBLHO TMOJHBIX 0a3ucoB. BakHeHmmne 3aMKHYTBIE KIIACCHI.
Teopema o ¢yHKIMOHANBHON mMosHOTE. MuHUME3anus OyneBbix ¢yHkuui. CokpaliieHHas,
TynukoBass U MuHuManbHasg (opmbl. Kaptel Kapno. Meroa coderaHus MHIEKCOB U METOJ
Kyaitna. MunnMuzanusi KOHbIOHKTUBHBIX HOpMabHbBIX GopM. O030p NpUII0KEHUH TUCKPETHON
MAaTEMAaTHKH. Pa3zpaboTka 3¢ (HEKTUBHOTO MaTeMaTu4eCcKoro, MPOTPAMMHOTO,
MH(QOPMAIIMOHHOTO MW TEXHUYECKOTO oOecreueHruss Ha OCHOBE METOJIOB JIUCKPETHOM
MaTeMaTHKH.

5. UcunciieHue BBICKAa3bIBAHMIA.

BBenenue B MareMatnueckyro JO0THKY. KpaTkue cBelleHNs U3 HCTOPUU MATEMaTH4ECKOMN
noruku. Poib MaTemaTHueckodl JIOTMKM TMpH pa3paboTKe | SKCITyaTalldd XHUMHUKO-
TEXHOJIOTHYeCKUX cucteM. dopMasbHble akcuoMaTuyeckue cucteMmbl. CHMBOJIBI, BBIPAKEHHUS,
(dbopmynbl, akcuoMsl. [IpaBuio BeIBOIa, HEIOCPEACTBEHHOE CIIEJICTBUE, BBIBOJ, TeopeMa. Jloruka
BbIcKa3biBaHuM. Jlorndeckuii BbiBoa. AkcuoMsl. [IpaBuiio modus ponens. Teopema aenykuuu u
npaBwio  cwuioru3Ma. [lodHoTa ¥ HENPOTUBOPEYMBOCTh. HeE3aBHCHUMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzammu. I[IpoBepka BBIBOAMMOCTH C TOMOIIBIO
ncTUHHOCTHBIX TabOmui. CexBenruu ['enrnena. Moxaens mupoB Kpunke. Meron pesomroruit
PoGuncona. Meron kinay3 Bonra. O6patubiii MmeTon Macioa (0aronpusiTHEIX HaOOpOB).

6. UcunciieHue NMpeIuKaTOB M HeYeTKAaA JIOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3alUsl JIOTUYECKOTo BbIBOJAA. IlepeMeHHble, GyHKIHH,
TEpPMbI, TpEAUKaThl, KBaHTOPbI, (opmynbl. OOnacTh geiicTBus kBaHtopa. CB0OOOIHBIE U
CBsI3aHHbIE NepeMeHHble. HTepnpeTalyy, paBHOCHIBHOCTh. Pacno3HaBanue o011€3HaYMMOCTH.
[IpoGnema pazpemnMocTi. AKCHOMBI U MpaBWJIa BBIBOJA HCYHCIEHUS IMpeaukaTtoB. Teopema
nenykuuu. HempoTuBOopeyMBOCT, M IMOJIHOTA. BbIHeceHHe KBAHTOPOB U IpeABapeHHas
HopMaibHast ¢opma. CKyneMOBCKHE CTaHIapTHbE (GOpMbl. DpOpPaHOBCKHUI YHHBEPCYM U
Teopema DpoOpana. [ToacranoBka n yHudukanus. MeToa pe3oonuii u ero nojaHora. Ctparerun
Merona pesonronuil. Ju3broHKTH XopHa. [IpUHOMI JTOTHMYECKOTO MPOrpaMMUPOBAHHUS.
Heuerkne MuoxectBa. Heuerkass snoruka. IlosiBienue u cyrb HeueTrkoctu. dopmanmzanus
HeueTkocTu. DyHKUMA OpUHAMIEKHOCTH. JIMHrBUCTHYecKas nepemeHHas. Omnepauuu Haj
HEYETKMMH MHOXecTBamMu. HeueTkas apudmeruxka. Meroabl aedaszzuduxannu. HeueTkue
oTHoweHUs. CTaHAapTHbIE HeEYeTKue Jorudyeckue onepauuu. Hedetkuid BbiBOA. CreneHu
WMCTUHHOCTHU U CTETICHU yBepeHHOCTU. HeueTkuii aHaior MeTo1a pe30ItoLui.

7. Koneunnie aBTomMaThl, Mammubl Thropunra-Ilocra, ¢j10)KHOCTH BHIYHCICHUI.

DneMeHThl Teopun aBTOMaToB. IloHsATHE aBTOMAaTHOTrO MpeoOpa3oBaHus MHPOPMALUHN U
KOHeuHoro aBToMara. CriocoObl 3a1aHus aBToMaToB. ABTOMaTel Munu 1 Mypa. [Iporpammuas u
anmapaTHas peaju3alys aBTOMaTOB. DKBUBAJICHTHOCTh U MUHUMU3ALlMs aBTOMAaToB. MalnHel
Teropunra-Ilocra. @opmanuzanus NOHATUS AIropuTMa M (opMalbHbIE MOJEIH aJTOPUTMOB.
Mamuna TeropuHra: onpezeneHus, cBOMCTBa, rpadsl nepexoaos. Mammmuna [Tocra. [Iporpammsl
s mamuH.  [Ipobnmema  pacmo3HaBanusa. [IpoOnemMa  OCTaHOBKH.  ANTOPUTMHYECKH
Hepaspemumble TpoOieMbl. CHOXKHOCTh alNrOpUTMOB. Mepbl cilokHOCTH. Bpemennas wu
€MKOCTHasl CJIOKHOCTb. ACHMITOTHYECKAs CIOKHOCTb, IMOPSAJOK CIOKHOCTH, CIIO)KHOCTH B
CpPEIHEM U B XyALIeM ciydae. TpynHopaspemumsele 3agauu. HenerepMuHHpOBaHHAs MallldHA
Tetopunra. Knaccet P u NP. NP-nonnble 3amaun. NP-monHoTa mpoOieMbl BBITOJTHUMOCTH



¢dopmyn TOTUKK BBICKa3biBaHUKA. O030p MPUIIOKEHUH MaTeMaTudecKoi joruku. HampaBneHus
WCTIOJIb30BAHUS almapaTa MaTeMaTHYeCKOW JIOTHKM B 3a/ladaX MPaKTUYeCKOW HMH(OPMATHKH.
Cnemmdukanus u  BepuHUKAUs  IPOTPAMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
IPOrpaMMHUPOBAHUE, TOCTPOCHUE OHTOJIOTHH, S3bIKH OOLICHUS WHTEIICKTYaIbHBIX areHTOB.

4. O0beM y4eOHOH THCIHHIJIMHBI

B 3aueTHBIX B akanem.

Buner yae6HOM pabOThI eIMHUIIAX yacax
O0masi TPyA0eMKOCTh AUCHHUIUIMHBI 1O Y4YeOHOMY ) 7
IJIAHY

AyIMTOpHBIE 3aHATHS: 0,89 32
Jleknuu

[IpakTiueckue 3aHsATHS 0,89 32
JlabopaTopHbie pabOTHI - -
CamocrosiTesibHas padora: 1,11 40

Buja KOHTPOJIs: 324€T C OLCHKOH - -

B 3auetnbix | B actpon.

Buapr yue6HOM paboThI eIMHHUIIaX Yacax
O0masi TPyAo0eMKOCTh JUCHHUILUIMHBI 10 Y4YeOHOMY ) 54
IUIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 24
Jlexmn

[IpakTruueckue 3aHATUS 0,89 24
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora: 1,11 30

Buj KOHTPOJIsA: 3a4eT C OLEHKOM - -

AHHOTanuA padoyeil mporpaMmmbl AMcUUIIMHBI « UHGOpMaALMOHHBIE TEXHOJIOTHH B

Hay4yHoH nesateabsHocTH» (b1.B./IB.4.1)

1. Hean AUCHUIIMHBI:

Lenbplo AUCUMIUIMHBL SBJISETCS MOATOTOBKA CTYACHTOB B 00JacT HH(POPMAIIOHHOTO
COMPOBOXKICHUSI HAy4YHOM JEsATeNbHOCTH, NPUBUTHE HABBIKOB CaMOCTOATEIBHOIO MOMCKa
XUMHYECKON MHGOPMAIH B PA3TMYHBIX HCTOYHUKAX.

2. B pe3yabTare n3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::
Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:
- CHOCOOHOCTHIO  pemaTh 3aJaud  Npo(EeCCHOHATbHOW  JIEATEIbHOCTH Ha  OCHOBE
uHpopMalMOHHOW © Oubmuorpaduueckod KynbTypbl C NpPUMEHEHHEeM HWH()OPMAaIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHI U BEIYUCIUTENBHBIX CPEACTB C YUETOM OCHOBHBIX TpEOOBaHUM
unpopmannonHoi 6e3onacHoctu (OI1K-4);
- CIOCOOHOCTBIO K MOMUCKY, 00paboTKe, aHAIN3y HaydHOU MH(pOopMauu 1 GOpMyITUPOBKE Ha UX
OCHOBE BbIBOJIOB U npeanoxkenuit (OIIK-5);
- BJAJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHSMH TpU  IJIAaHUPOBAHUH
UCCIIEIOBAaHUM, MOJydeHUH M 00paboTKe pe3yibTaTOB HAy4HBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, IPEACTABICHUH U Nepenaye HayyHoi nHpopmanuu (I1K-6);
- TOTOBHOCTBIO HPEJCTaBIATh MOJIy4YEHHbIE B HCCIEJOBAHUSAX PE3YJbTaThl B BUAE OTUETOB U
HAy4YHbIX MYOJUKAIMi (CTEHJOBBIX JOKJIAI0B, pedepaToB U CTaTell B MEPUOANYECKON HAydyHOU
nevaru) (I1K-7);

B pesynbrate u3ydeHus: AMCUUIUIMHBI CTYACHT JIOJIKEH:

3nams:
- OCHOBHBIE COCTABJIAIONINE HH(OPMALMOHHOTO OOECIIEUeHHsI MPOIEcca COMPOBOXKACHUS



HAYYHOU JESTEITBHOCTH, IOHSATHS ¥ TEPMHHBL
- OCHOBHBIC OTEYECTBEHHBIE U 3apyOe)KHbIE HCTOYHUKU POPIITEHOM HHPOPMALIUHT;
- 001K IPUHIKIIBI TOTYYeHUsI, 00pabOTKU 1 aHaIM3a HAyYHOU MH(OpMAIINH,
Ymemo:

- BBIACNATH KOHKpPETHBbIE  MH(OPMAIMOHHBIE  TEXHOJIOTMH, HEOOXOAMMBIE  JUIs
MH(POPMAIIIOHHOTO 00ECTICUEHHUS PA3IMIHBIX HAYIHBIX TIOTPEOHOCTEN;

- HaXxoAWTh NPOQWIbHYI0O WH(POPMAIHMIO B PA3IMYHBIX OTEYECTBEHHBIX M 3apyOEeKHBIX
MH(POPMAIMOHHBIX MacCHUBaX;

- oOpa0aTbiBaTh ¥ aHAIM3UPOBATH JaHHBIE C IIETBI0 BBISBICHUS PEIEBAHTHOU
uH(pOpMaINY,

Braoemy:
- 3HAHUSMHU O COBPEMEHHBIX aBTOMATU3UPOBAHHBIX WH(POPMAIIHOHHO -[TOUCKOBBIX
cuctemax (AUIIC), ux BO3MOXKHOCTAX, CIOCO0aX B3aUMOJICHCTBUS C HUMHU;
- IPAaKTUYECKUMH HaBbIKaMH WH(POPMAIMOHHOTO MOMCKA C TIOMOIIBIO TEXHOJIOTHIA
TEJIEKOMMYHHUKAIIMOHHOTO JIOCTyNa U THTepHET-TeXHOIOT Hif;

- OCHOBHBIMH TIOAXOJAMH JUIsi aHalu3a T[OJyYeHHOHW JaHHBIX C  IEJbIO
WH(GOPMAIIMOHHOTO YIOBJICTBOPEHUS PA3IMYHBIX HAYIHBIX MIOTPEOHOCTEMH.

3. Kparkoe cogep:xanue IUCHMILIUHBI:

Paznen . Beenenue. OCHOBHBIE IOHSATHS U TEPMUHBI.

Paccesnue u crapenue wuHbpopmanuu. Creunuduka wuHGOpMaMKU IO XUMUU U
XUMHYECKON TexHoyioruu. [lepBuunas wm BTOpmuHas wHGopmamus. DopMbl CBEpTHIBAaHHUS
unpopmauuu. bubnmnorpaduyeckoe omnucanue. Ilpumeps OubGIHorpaduueckoro omnucanus
paznuuHbiX BUAOB mnepBouctoyHukoB. ['OCT 7.1 — 2003 «bubnuorpaduueckas 3amuch.
bubnmuorpaduueckoe omnwmcanuey. IlpuHIUNBI HaydHOTO pedepupoBaHUS U COCTABJICHUS
Hay4qHOTO 0030pa.

Pazgen II. 'ocymapcTBeHHas cucTeMa HAy9HO-TEXHUUYECKOUW HH(POpMAITUH.
Nudopmanrionnbie n3nanus U ba3sl TaHHBIX.

lNocynapctBenHas cucremMa HayyHo-TexHuuecko wHpopmaruu (CCHTU). OcHoBHBIE
opranbl ['CHTU. Pacnpenenenne motokoB HaydHoW wHpopmaruu cpenu opranoB ['CHTHU.
XapakTepucTUKa M Ha3HauY€HHWE OCHOBHBIX BHJAOB W3JaHUN. M3AaHHA OTEYECTBEHHBIX H
3apy0eKHBIX HHPOPMAIIMOHHBIX OpraHoB. OCHOBHBIE CIIPABOYHBIC U3/IaHUS.

Pazpgen I1I. Tlouck nHGOpMALIIK ¢ TOMOIIIBIO PePEPATUBHBIX KYPHAIOB.

Uctopus mnosiBienuss pedepaTHBHBIX KYpHAJIOB M HCIOJb30BaHHME HX JUIS IOMCKA
xumudeckor wuHpopmanuu. PedeparuBabie xypHamel Chemisches Zentralblat (I'epmanus),
Chemical Abstracts (CILIA), Xumus (Poccust). CpaBauTenpHas xapakrepuctuka CA u PXKX.

III. 1. PedepatuBHbIii xypHAT « XUMUSD).

OcHoBHbI€ d11eMeHTHI pedepaTuBHOi uHGopMmanyu. CTpykTypa pedepaTuBHOTO KypHama
«Xumus», pyOpukamusi, cuUcTeMa ykaszareieil. Pa3nuubble aaropuTMbl TMOUCKAa C
ucnosb3oBanueM PXXX. [lpumepbl moucka XxuMudeckol HHGOpMALUMKU C HCHOJIB30BAHUEM
Astopckoro, [Ipenmernoro, ®opmynsHoro u [lareHTHOrO yKazarenen.

II1. 2. Pedeparusnbiii xxypHan «Chemical Abstractsy.

Cnyx6a Chemical Abstracts Service (CAS). Crpykrypa pedepaTHBHOIO >KypHaja
«Chemical Abstracts». Cucrema pyopukanuu. Cuctema TpeTUYHON MH(OPMAIMKM — yKa3aTelu.
Pa3znuunbie BuabI oucka ¢ ucnonb3zoBanruem CA. [IpuMepsl morcka XUMHUECKON MHPOpMAIH
¢ ucnons3zoBanueM Author Index, Subject Index, Chemical Substance Index, Formula Index,
Patent Index.

Paznen IV. OtedecTBeHHbIE U 3apyOEKHBIE HCTOYHUKH HH(POPMAIMH 10 XUMUU U CMEKHBIM
obnactam.

O0630p cymiecTBYIOIUX HHGOPMAIIMOHHBIX HCTOYHUKOB B 00JAaCTH XUMHYECKOM
nH(OPMAIIUY U CMEKHBIX HaYK.

[TeyaTHbIEe W DNEKTPOHHBIE UCTOYHUKUA WH(pOpManuu. Pacmupenue nHGOPMAIIMOHHOTO
IIPOCTPAHCTBA 33 CYET CO3JIaHMsI SJIEKTPOHHBIX BEPCHM KYpPHAJIOB M OTKPBITOTO JOCTyHa K



JIEKTPOHHBIM MEPUOJUYECKUM U CHPAaBOYHBIM u3MaHUsAM. OrpaHuueHuss CBOOOJAHOTO U
aBTOPU30BAHHOIO JIOCTYIIA.

WudopmanioHHble MOPTANBl M CAWTBl DIEKTPOHHBIX H3JAaHUIM: CaHT BIEKTPOHHBIX
KYpHaJIOB AMEpPHUKAHCKOTO XHMHYECKOTo oOmecTBa, mopran Informaworld wuznarenscrBa
TAYLOR&FRANCIS, wundopmammonnsiii mnopran SCIENCE DIRECT wu3narensctBa
ELSEVIER, nopranst uznarensctB SPRINGER, WILLEY &SONS, caifTbl Apyrux u3aaTeabCTB.
O6mme ocobenHoctu npeacTaBieHust nHGopmaru. Kparkas xapakTeprcTuka pecypcosB.

OTKpBITHIC IOUCKOBBIC CUCTEMBI pedepaTuBHOM nHpopmanuu (Scirus, PubMed u np.).

Paznen V. IMouck undopmaruu B b1 AUTIC.

Nudopmanmonnsie cucremsl (MC). I[Monstue MC. Crpykrypa u xinaccuduxamms HC.
ABTOMaTH3UPOBAaHHbIE HMH(POPMALIMOHHO-IIOMCKOBBIE CHUCTEMBL.  JlMaloroBble  MOMCKOBBIE
CUCTEMbI — OCHOBHBIE (DYHKIIMH U BO3MOXKHOCTH, CIOCOOBI ocTyna. OcOOEHHOCTH 00pabOTKH U
MOMCKAa XUMUYECKOW MH(POpMaIlUU B TUAIOTOBBIX cucTeMax. [lorckoBbIe CUCTEMBI 0 XUMHH B
MOJINTEMaTHYECKHX ciiy’k0ax. Criennaniu3upoBaHHbIe IOMCKOBBIE CUCTEMBI.

NudopmanrioHHble TEXHOJOTUM W HMHQPOPMAIMOHHBIE PECypChbl. OTambl Pa3BUTHUS
nH(OPMALMOHHBIX TexHoJoruil. Bunael uHbopmannoHHbIX TexHONOrui. CoBpeMEHHbIE
nH(pOpMalMOHHbIE TEXHOJIOTHMH. OCHOBHBIE KOMIIOHEHTHI TE€JIEKOMMYHUKAIIMOHHOTO JIOCTYIA K
pecypcam AUIIC. Anroputm wHGOPMAIMOHHOTO TOMCKAa B PEXKHUME Telenoctyna. Breioop
JEKCUYECKUX  €IMHUIl, HCIOJIb30BAHME JIOTUYECKMX M  MO3ULHUOHHBIX  OIEpPaToOpoB.
NupopmanmoHHO-MOUCKOBBIN A3bIK. JIOTHKa U CTpaTerus Moucka.

basel gannbix. banku ganaeix. CTpykTypa, GyHKIUHU, Ha3HayeHHe. Tumsl 0a3 JaHHBIX U
0aHKOB JTAHHBIX.

V.1. AUIIC Bcepoccuifickoro MHCTUTYTa HAy4HOU U TexHudeckoil nHpopmanuu (BUHUTU).

OcHoBHBIE TPOAYKTHI W yciayrH, npenoctaBiasiembie BUHUTU B oGmactu Hayku u
texuuku. bazel ganabix BUHUTU. IlpeametrHoe coxpepkanve u HanosHeHue. CTpykTypa
nokymentoB B bJ[ BUHUTU. MubopmanmoHHO-MOUCKOBBIN s3bIK. [lomckoBas crpaterwus.
Ocob6ennoctun moucka wuHpopmanumu B bJ[ BUHUTU. Anammu3 pesynpbTaToB MOHCKa IO
peneBanTHOCTH. [IpuMepsl ocyiecTBieHHs TNoHMcKa HWHGOPMALMK IO Pa3IUYHBIM BHUAAM
MoucKoBbIX 3anpocoB B b/l BUHUTH.

V.2. AUIIC STN International.

Nudopmanmonno-nonckorasi cucremMa STN-International. Ocob6ennoctu AUIIC STN-
International. ba3br manHbix. CpaBautenbHbld aHanu3 ¢ bJI BUHUTHU. Opranuzanus u
BO3MOJKHOCTH Tiorcka. Pasnuunsie Buabl noucka (STN-easy, STN Express, STN on the Web u
Jp.).

NudopManoHHO-TIOMCKOBBIN s3bIK Tpu padoTe B STN-easy. IlomckoBas crparerus.
Ananus pe3yabTatoB noucka. [Ipumepsl ocyiiecTBIeHUs Mmorcka HHGOPMAIUU MO Pa3IUYHBIM
BHJIaM MOUCKOBBIX 3arpocoB B bJ[ STN-International.

Paznen VI. [louck uHpopMaIiy B 371€KTPOHHBIX KypHaIaX.

VI.1. Uadopmanmonnslie npoaykTsl uznatenbcrsa Elsevier na miardopme Science Direct.

Hctopus m kparkas XapakTepUCTHKa HAay4YHBIX JOKYMEHTOB wuznaTensctBa Elsevier.
Nudopmannonnsiii mopran Science Direct — mopran mocTyna K 3JIEKTPOHHBIM H3JIaHUAM
Elsevier. OcHOBHbIE HalIPaBJICHUS PA3BUTHS OPTAIA.

OcHOBHOE M KOHTEKCTHOE MeHIo0 moprtaia Science Direct, peructpanus Ha MopTale,
OCHOBHBIE (IIPOCMOTP KYPHAJIOB 110 Ha3BaHUAM U MPEAMETY, OBICTPBIM M paCHIMPEHHBIH TOUCK)
U JIONOJHUTENbHBIE (HACTPOMKH, CO3[JaHHE OINOBEUICHUH O MOSIBIEHUM CTaTed MO TeMme, U3
KOHKPETHOTO HAaWMEHOBAHHUS JKypHala, OIOBEIEHWE O LUTUPOBAHUU CTAaTbU) YCIYIH;
BO3MO’KHOCTH IPH CBOOOHOM JIOCTYIIE U JOCTYIIE 1O MOAIHUCKE.

Wntepdeiic  cTpaHuIlbl ~ KOHKPETHOTO  M3JaHUs  (HAMMEHOBAaHUS  JKypHaia).
WudpopmallioHHbIE BO3MOXKHOCTH CTpPaHMIBI (AOCTYMHOCTh JKypHaja JUIs I10JIb30BaTels,
uHpopmanus o0 u3gaHuy, nepexon k Article in Press).

ITouckoBelii unHTEepdeiic. BeicTpblil MOUCK (CBOOOIHBINA JOCTYH) U PACHIMPEHHBIN MOMCK
(Mo moAmucKe), yrouHeHHe pe3ynbTaToB rmoucka. [lonckoBslit s3Ik noprana Science Direct.



[IpocMoTp pe3ynbTaTOB IMOMCKA, BUIBI BBIBOAA PE3yabTaToB moucka. OcoOeHHOCTH

IIPOCMOTpa MOJHBIX TeKCTOB cTareil B html- u pdf-popmarax. lononaurensueie GyHKINH.
Paznen VII. DnekrpoHHbIE H31aHUST AMEPUKAHCKOTO XUMHUECKOTo 00IIecTBa.

OOmast xapakTepUCTHKA ODJIEKTPOHHBIX HM3JaHUH AMEPHUKAHCKOTO XHMHYECKOTO
oOmiecTBa (TeMaTUKa, MHACKCH HUTHPOBaHUs, perpocnekTiBa). OcHOBHOH nHTepdeiic nopTana
http://pubs.acs.org. NubopmanmoHHble  BO3MOXHOCTH  CcaiTa. OcHOBHOE  MEHIO.
BcnomorarensHoe OokoBoe MeHrO. [IpocMOTp OTHENBHBIX HAWMMEHOBAHUH AIIEKTPOHHBIX
W31aHUM.

[TonckoBble BO3MOKHOCTH. DBBICTpBIE M PACIIMPEHHBIM IOHUCK, NOUCK KOHKPETHOMN
nyonukarun. [lorstue DOI. [lonckoBbIid s3bIK caiiTa, OCOOCHHOCTH MOMCKA MO YMOYAHHIO.
[TpocmoTp pe3ynbTaToB moucka. OrpaHUYEHHUs] CBOOOJHOTO JOCTYIA M JIOCTYIA IO TMOJIIHUCKE.
Oco0OeHHOCTH MPOCMOTpa MOJIHBIX TeKcToB ctared B html- u pdf-gpopmarax. JlononHurenbHble
BO3MOJKHOCTH (COXpaHEHHE Pe3yabTaTOB MOUCKA U JP.).

Paznen VIII . Undopmannonnsie pecypesl cetu Internet.

['moGanbHBIE KOMIIBIOTEPHBIE CeTH. BO3MOKHOCTH KOMIBIOTEPHBIX CETEH B mepenave u
obMene nHpopmanuen. ['modanbHas cets Internet. Mctopus co3zmanust u pa3sutus. OCHOBHbIE
YCIYTH KOMIIBIOTEPHBIX CETEW: 3JIEKTpOHHas nouta U TenekoHgpepenuuu, Telnet, FTP, WWW.
Haznauenune, nmpuHUMIBI JEMCTBUS, CTPYKTYpa, BO3MOXHOCTH. lcrnonp3oBaHuE MOMCKOBBIX
cucreM Internet s noncka nHGOpMaLIUU.

[TonesHsie pecypchl XUMUUeCcKOl HHGOpMaIuy, TOCTyIHbIE Yepe3 ceTh Internet.

VIII.1. TlouckoBas cucrema Scirus.

CneunanusupoBaHHas  IMOWCKOBas cucrtemMa Internet, coxepkamas  Hay4dHYIO
nH(popMalro, COOpaHHYIO U3 Pa3IMYHbIX PECYpPCOB CeTH. AHAJIN3 JTOKYMEHTOB, HallIECHHBIX B
pe3ysbpTaTe NOUcKa. BO3MOXHOCTH MX MCIOJIb30BaHUS.

Paznen IX. Uctounnky nmateHTHOM MHGOpPMAITHH.

IlaTeHTHass nOKyMeHTauusi Kak HH(QOpMAaLMOHHBIH MaccuB. OCHOBHbIE MOHATHA U
ompeneneHuss B obOmactu  mareHToBeAcHHMs.  OObekThl  m300pereHmil.  [lareHTHOE
3akoHoaTtenbcTBO P® (I'paxkmanckuii xogexc P®, wacte uerBepras. ['maBa VII «IIpaBa nHa
OOBEKTBI ~ MHTEIJIEKTYaJbHOW  COOCTBEHHOCTM W CpEICTBA  MHAWBHUIYAIHU3ALUN).
Mexaynapoanas nateHTHas kinaccuduxarus (MIITK).

[Tarentnpiii  mouck. OcobOeHHocTn Tmoucka. OTeuecTBEHHBIE M 3apyOeKHBbIC
aBTOMATH3UPOBAHHbIE MH(MOPMALMOHHO-IOMCKOBBIE CHCTEMBbl IAaTEHTHOW HMH(OpMaIuu.
XapaKkTepuCTUKa, OpraHu3alysi, BO3MOXKHOCTHU IIOUCKA.

IX.1. BJI ®enepanbHOro HHCTUTYTA MpOoMBIILIEHHON coOcTBeHHOCTH (DUIIC).

OcnoBubie Gpynkruun OUIIC, npoxykrsl u yeryru. b/l natentHo#t nundopmanmnu OUIIC.
CocraB m Bo3moxHOCTH Jocryna. Crtpykrypa mareHTHoro nokymenrta B bJI. CocraBienue
pa3IUYHBIX BAPMAHTOB MOMCKOBBIX 3arpocoB. [IpuMepsl npoBeaeHus Noucka B pedepaTuBHOM 1
nonHoTekcToBOM b/l «M300perenus». AHanu3 pe3ylbTaToB MUCKA.

IX. 2. BJI Amepukanckoro mareHTHoro BenoMctsa United States Patent and Trademark Office
(USPTO).

Cocras b/[ USPTO. Bo3moxxnoctn noctyna. CTpykTypa IaTeHTHOrO JokyMeHTa B B/l
CocraBneHue pa3iMYHBIX BapUaHTOB MOMCKOBBIX 3ampocoB. IIpumMepsl npoBeneHus noucka B
nosiHoTeKcTOBOM BJI «M300peTenus». AHaIu3 pe3yabTaToB MOUCKA.

IX. 3. Bl ESPACENET.

Komnekumst narentHsix bBJI ESPACENET. Bosmoxnoctn poctyna. CTpykTypa
nateHTHOro aokymeHtra B BbJl. CocTaBieHHMe pa3IM4HBIX BapUaHTOB IIOUCKOBBIX 3alPOCOB.
ITpumeps! nposenenus noucka B bl ESPACENET. Ananus pe3ynpTaToB IOHUCKA.

Paznen X. Bo3moskHOCTH cO31aHNUs COOCTBEHHBIX MH()OPMAITMOHHBIX PO (UIIEH.

Hcnonp3oBaHue  MpoOJIEMHO-OPHEHTUPOBAHHBIX  MH(OPMAIMOHHBIX  MAacCHBOB,
OTOOpaHHBIX M3 PaA3IMYHBIX HMH(OPMAIMOHHBIX HCTOYHHUKOB IS CO3JaHUS COOCTBEHHBIX
npouen.

4. O0bemM yueOHOM TUCHHMILINHBI



http://pubs.acs.org/

B 3aueTHBIX B akanewm.

Bunsl yaeOHOM paboThI €IMHNLIAX qacax
O0mass TPyAO0eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY ) 7
IJIAHY

AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexun 0,44 16
[IpakTHueckue 3aHATHS 0,44 16
Jlaboparopust - -

CamocrosiTesibHas padoTa: 1,11 40

Buja KoHTpOJIA: 3a4ueT - -

B 3auernbix | B actpon.

Bunel yue6HOM paboTh eAMHULAX yacax
OO0mass TPyAo0eMKOCTb JUCHUILUIMHBI 10 Y4eOHOMY ) 54
IUIAHY

AyIMTOpHBIE 3aHATHS: 0,89 24
Jlexknuu 0,44 12
[IpakTnueckue 3aHATHS 0,44 12
JlaGopaTtopust - -

CamocrosiTesqibHast padora: 1,11 30

Buja koHTpoOJIs: 3aueT - -

AHHOTANUA padoyeil MPOrpaMMbl TUCUUILIMHBI «3a1MTA HHTEIEKTYAJIbHOM
coocrBenHoctn» (b1.B./1B.4.2)

1 Heaum AUCHMIUVIMHBI: O3HAKOMJIGHHE CTYACHTOB C KOHIIENITYaJbHBIMH OCHOBaMH
M300peTaTesIbCcKO  JIeATENbHOCTH KaK COBPEMEHHOM KOMIUIEKCHOM Hayku 00 o0bekTax
MHTEJUJIEKTYadIbHOM cOOCTBEHHOCTU. JlaTh cCTydeHTaM MpelCcTaBiI€HHE O IPABOBOM 3alluTe
PE3yJIbTaTOB MHTEIUICKTYalbHOU NEATEIBHOCTH, B OCOOEHHOCTU MPUMEHHUTEIBHO K 00BEKTaM
MAaTEHTHOTO MIpaBa B 00JIACTU XUMHUH, XUMUYECKOIM TEXHOJIOTUH M CMEXKHBIX HAYK, O TIPOBEICHUU
MATEHTHBIX UCCIIeI0BaHUMN

2. B pe3yabTare n3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::
Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:
- CHOCOOHOCTHIO  pemaTh 3aJaud  Npo(EeCCHOHATbHOW  JIEATEIbHOCTH Ha  OCHOBE
uHdpopMalOHHOW u Oubnuorpaduveckoi KyJiabTypbl € MpPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHI U BEIYUCIUTENBHBIX CPEACTB C YUETOM OCHOBHBIX TpEOOBaHUM
unpopmannonHoi 6e3onacHoctu (OI1K-4);
- CIOCOOHOCTBIO K MOMCKY, 00paboTKe, aHAIN3y HaydHOU MH(pOpMaIuu 1 GOpMyIUPOBKE HAa UX
OCHOBE BbIBOJIOB U npeanoxkenuit (OIIK-5);
- BJIQJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMH  TEXHOJOTMSIMU TpU  IUIAHUPOBAHUHU
UCCIIEIOBAaHUM, MOJydeHMH M 00paboTKe pe3yibTaTOB HAy4YHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, IPEACTABICHUH U Nepenaye HayyHoi nHpopmanuu (I1K-6);
- TOTOBHOCTBIO HPEJCTaBIATh MOJIy4YEHHbIE B HCCIEJOBAHUSAX PE3YJbTaThl B BUAE OTUETOB U
HAy4YHbIX MYOJUKAIMi (CTEHJOBBIX JOKJIAI0B, pedepaToB U CTaTell B MEPUOANYECKON HAydyHOU
nevaru) (I1K-7);
B pesynbraTe 0CBOCHHUS AUCIUIUIMHBI CTYCHT JOJDKEH:
3nams:



- MOHSTUE HUHTEIUIEKTYaTbHOW COOCTBEHHOCTH, OOBEKTHl MHTEIUICKTYAIbHONH COOCTBEHHOCTH U
CHOCOOBI WX 3allUThl, OOBEKTHl TPOMBIIUICHHONH COOCTBEHHOCTH B 00JacTH XHMHH H
XUMHUYECKOM TEXHOJIOTHH,
- 00BEKTHI IPABOBOI OXpaHbl, KPUTEPUU U300PETATEIHCTBA;
- BO3MOYHOCTH HCIOJIb30BaHUSI aBTOMAaTHU3UPOBAHHBIX HH(MOPMAIMOHHO-TIOUCKOBBIX CHCTEM
MaTeHTHON JOKYMEHTAIIUH,
- CoJIep )KaHME 3TaIoOB TIporecca HHPOPMAITMOHHBIX U TIATCHTHBIX HCCICAOBAHHMA, UX MECTO H
pOJIb B YIIPABJICHUU B MHHOBAIIMOHHOM JE€ATEIIbHOCTHIO;
- HOpMAaTUBHBIE JOKYMEHTHI U MIpaBUjia B 4aCTU HOPMATUBHO—TIPABOBOTO
oOecrieueHHUsT TMATCHTOBAHUS W OQOPMIICHHS PE3YJIbTaTOB HWHBIX  HWH(OPMAIMOHHBIX
HCCIIEIOBAaHNH;
Ymemo:
- OPUEHTHUPOBATHCSA B COBPEMEHHOM MH()OPMAITMOHHOM MOTOKE, paboTaTh C
WCTOYHUKAMHU TATEHTHOW WHQPOpPMAIUM, TPUMEHATh TMOJyYeHHBIC 3HAHUS I pEHIeHUs
MIPUKJIAHBIX 33]1a4 TPOPECCHOHAIBHON e TEIHLHOCTH;
- IPOBOJIUTH MATEHTHBIN U HHPOPMAIIMOHHBIN TTOUCK;
- BBISBIISATh M300pPETCHUE WM MHOM OOBEKT MATEHTHOTO MpaBa B pe3ysbTaTax MPOBOJUMBIX UM
Hay4HBIX HCCJICIOBAaHWUN B 00JIACTU XUMHH, XMUMHYECKON TEXHOJOTHMH W CMEXKHBIX HayK,
MOJrOTOBUTH 3asIBKY Ha N300PETCHHE;
- odopwisTh 3asBKM Ha maTeHT P® m pe3ynpTaThl MHBIX HWH()OPMAITMOHHO-AHATUTHYECKUX
HCCIE0BaHU M.
Braoems:
- WHCTpyMEHTaMu HH(POPMAITMOHHOTO TATEHTHOTO TIOMCKA ¥ TPOBEJACHUS TMATCHTHBIX
UCCIIEIOBAaHUI, B TOM 4Mcie MO 0a3aM JAHHBIX POCCHUMCKHX U 3apyOeKHBIX MMaTeHTHBIX
BEJIOMCTB;
- HaBBIKAMU OIIGHKH IaT€HTOCIOCOOHOCTH OOBEKTOB IAaTEHTHOrO IpaBa, B OCOOEHHOCTH
M300pEeTCHUN;
- MMOJATOTOBKH 3asBOK Ha U300pETEHUS.

3. Kparkoe cogep:xaHue TUCHMILIIHMHbI.
OO611ue noHATHs 00BEKTOB UHTEIJIEKTYaIbHOW COOCTBEHHOCTH.
ABTopckoe mpaBo. CMexHble MpaBa. 3allUTa aBTOPCKUX M CMEXHBIX MpaB. Perucrparus
nporpamm Juisi 9BM u 6a3 1aHHBIX.
[latentHoe mnpaBo. M3o00perenus. 3asBka Ha u3zo0perenus. Kpurepuum wnszoOperaTenbcTBa.
OO6bekThl  m300pereHnit. CocraBienue  ¢GopMynbl  uzo0OpereHus. Ilose3sHas  Mojens.
[Ipomsrniennsie oOpasiipl. JlocToMHCTBA aTEHTHOW HHGOPMaIUH.
[IpaBa aBTOpOB M MareHTOOOMaAaTeNIel U X 3aluTa. Buabl u coaepkanue npaB Ha pe3yabTaThl
TBOpUYECKOH AesTenbHOCTH. CrocoObI 3alIUTHI IIPaB aBTOPOB U MATEHTOOOIa1aTeNeH.
MexyHapoJAHOE TATEeHTOBAHUE M PETHOHANbHBIE MATEHTHBIE CUCTEMBbI. MexayHapoaHas
nateHTHas knaccupukanus (MIIK). Ctpykrypa MIIK.
basel nannbix @efepanbHOr0 HHCTUTYTA NPOMBIILIEHHON coocTBeHHOCTH PO(DUIIC).
ba3pl nanHbix AMepukanckoro nateHTHoro seaomctea (USPTO).
EBponeilickas nateHTHas cuctema. EBpasuiickas peruoHanbHasi HaTeHTHAs
cuctema.(EP.ESPACENET).
[TaTenTHsiit mouck. Llenu, 3aaa4u ¥ BUABI TATEHTHOTO MOMCKA: MOMCK Ha MaTEHTHOCTIOCOOHOCTh
Y MOUCK Ha MaTEHTHYIO YHCTOTY.
[TatentHO- nHGOp™Marmonnsie uccnenoBanus. 'OCT P 15.011-96
CogepxaHre TaTEHTHO-MH(MOPMAIIMOHHBIX HWCCIEIOBAHUM, OTamlbl MPOBEACHUS IMATEHTHBIX
UCCIIEIOBAaHUHM, TOPSAAOK WX MPOBEICHHs, TOCTPOCHUE, M3NOKEeHUE W OPOpPMIICHHE OTYeTa O
MaTEHTHO-UH(GOPMAITMOHHOM TIOUCKE.
4.00beM yueOHOM IMCUMILINHBI

B 3aueTHBIX B akanem.
Buner yae6HOI paboThI eIUHULIAX qacax




OO0mass TPyA0eMKOCTb JUCHUIUIMHBI 10 Yy4deOHOMY

2 72
IJIAHY
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexun 0,44 16
[IpakTHueckue 3aHATHS 0,44 16
Jlaboparopust - -
CamocrosiTesibHas padoTa: 1,11 40

Buja KoHTpOJIA: 3a4ueT - -

B 3auernbix | B actpom.

Bunel yue6HOM paboTh eAMHULIAX yacax
OO0mass TPyA0eMKOCTb JUCHUIUIMHBI MO0 Yy4ieOHOMY ) 54
IUIAHY

AyIMTOpHBIE 3AHATHS: 0,89 24
Jlexmun 0,44 12
[IpakTHueckue 3aHATHS 0,44 12
JlaGopaTtopust - -

CamocrosiTesqibHasi padora: 1,11 30

Buja koHTpoOJIA: 3a4ueT - -

AHHOTanuA padoyeil mporpaMmmbl TUCUUILIMHBI «[IpoMbIIVIEHHAS] OpraHnyYecKast
xumus» (b1.B.JIB.5.1)

1. Hesm mucuunauebl: GopMHupoBaHe y 00yJaroIINXCcsl CUCTEMATU3UPOBAHHBIX 3HAHUI
0 METOJaX CHUHTE3a, XUMHHM U TEXHOJIOTMHM TMOJIyY€HUS MHOTOTOHHAXXHBIX OPraHMYEeCKHX
MPOJIYKTOB, IIMPOKO MCTIONB3YIOUINXCS B MPOMBIIIIEHHOCTH U HAPOJIHOM XO35UCTBE.

2. B pe3yabTare nzyueHusi AUCUMIJIMHBI CIIEHATHUCT /10JIKEH::
Obaadoams CleqyOIUMA KOMIIETCHIIUSIMU:
- CIOCOOHOCTBIO BOCHPUHMMATH, pa3BUBaTh U HCIOJB30BaTh TEOPETUUYECKHE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX Pa3/IeJOB XMMUHU NpH perieHnn npodeccuonanbubix 3ama4 (OIIK-1);
- CHOCOOHOCTHIO TPHUMEHATH OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI HpU OOCYKICHHUU
noTy4eHHbIX pe3yabraroB (11K-4);
- BIAJCHUEM OCHOBHBIMM XHMHUYECKUMHU, (PU3MUYECKUMH U TEXHMYECKUMHU AacClEeKTaMH
XMUMHYECKOTO MPOMBIIUIEHHOTO MPOU3BOJICTBA C YYETOM CBHIPHEBBIX M DHEPreTHUUYECKUX 3aTpaT
(IIK-8);
- BiaJiecHueM 0a30BbIMU MOHATUSMU YKOJIOTUYECKONW XUMHH, METOJIaMU O€3011acCHOTO OOpaIeHus
C XMMHYECKUMH MaTepHuajaMH ¢ YIeTOM UX GU3NYECKHX U XMMHYECKUX CBOMCTB, CIOCOOHOCTD
MIPOBOJMTH OIIEHKY BO3MOXKHBIX puckoB (I1K-9);

B pe3ynbraTe u3yueHus AUCUUIUIMHBI CTYJCHT JTOJIKEH 3HATh:

3nameo:

- OCHOBHBIE€ MEXaHU3MBbI PEAKIIUN OPTaHUYECKON XUMHH;

- OCHOBHBIE CIOCOOBI HETE-, Ta30-, YIIIenepepadboTKU B MOIYIPOAYKTHl OPraHNYECKOTO
CUHTE3a;

- CHOCOOBI TOJIy4EHUS! KIFOUYEBBIX OPraHUYECKUX COSAMHEHWH IS MHOTOTOHHA)KHOTO
CUHTE3a;

- IPUMEHEHUE OCHOBHBIX MPOAYKTOB M UX IIPOU3BOJHBIX B HAPOIHOM XO3SIHCTBE;

- CrmocoObl KOHCTPYHPOBAHHUS TEXHOJOTHMYECKUX CXEeM Uil CTaHAAapPTHBIX MPOIIECCOB
MPOU3BO/ICTBA MTPOJIYKTOB OPTaHUYECKON XUMMUH;

Ymemu:




-aHAJIM3UPOBATh PA3JIMYHBIC METOJIbI MMOJIYYCHHS MPOIYKTOB OCHOBHOI'O OPraHUYECKOTO
CHHTE3a, BBIOpaTh HAN00JIeE TEXHOJIOTHUECKH MPUMEHUMYIO CXEMY TIOJyJICHHUS BEIICCTRA,;

- MPOYECTh TEXHOJIOTHUYECKYIO CXEMY XUMUYECKOTO MPOU30/ICTBA;

- TI0 CXe€ME COCTAaBHUThH OMHCAHNE TEXHOJIOTHUECKOTO MPOIIeCCa;

- ONPECTUTh CIIOCOOBI OUMCTKH BBIACISIEMOTO BEIIECTBA.

Braoemy:

- HaBBIKAMH COCTABJICHHS TEXHOJIOTMYECKHX CXEM XHMHUCCKUX MPOU3BOJICTB U BhIOOpA
000py/IOBaHNS;

- OCHOBHBIMH METO/IaMHU OPTraHMYECKOTO CHHTE3a;

- OCHOBHBIMH METOJIAMH aHalu3a I IOJTBEPXKJICHUS COOTBETCTBUS KPUTECPHIM
KauecTBa MPOJAYKTOB OPraHMYECKOTO CHHTE3A.

3. KpaTkoe coaepxaHue JMCUMILIUHBI.

1. Beenenue. Kparkas uctopusi pa3BUTHsI TPOMBIILICHHOCTH OPraHUYECKOTO CHUHTE3a,
3HAYEHHUE JIJIs1 HAPOIHOTO XO0351MCTBA. [IpOAyKTHI MPOMBIIIJIEHHOCTH OPraHUYe€CKOTO CHHTE3a KaK
WCXOJIHbIE BeIeCTBa I TMOJYyYEHUS MOHOMEPOB, OHOJIOTUYECKH AaKTHUBHBIX BEIECTB,
MMOBEPXHOCTHO-aKTUBHBIX  BEIECTB, IUIACTH(UKATOPOB, TOIUIMBA, WX XapaKTEPUCTHKA.
OCHOBHBIE UCTOYHUKH CBIPbSI, UX XapaKTEPHUCTHKA.

2. Ilpouecchl oOkucIeHHSs W THAPUPOBaHUA. Posib  TPOIECCOB OKHUCIECHHS B
MPOMBIIIIEHHOCTA OPraHu4eckoro cuHte3a. CoOBpEeMEHHbIE NPEACTaBICHHS O MEXaHH3Max
peaKkuuii OKHUCIICHUSI OpraHuYecKux coeauHeHuil. [IpombinuieHHble okucauTenu. OKHCICHUE
pPa3IUYHBIX KJIACCOB OpraHWYecKuX coeauHeHuil. JKumakodasHeie U Ta3zodaszHble MPOIECCHI
OKHCJICHUS  YIJIEBOJOPOJIOB,  CHUPTOB,  albAeTrWJIOB.  OKUCIUTENbHBIA  aMMOHOJIM3.
Knaccudukanusi, CenekTUBHOCTh, MEXaHU3M pEAKIHUN TUIPUPOBAHUS HAa TETEPOTEHHBIX
karanuzaTopax. [‘uapupoBanue geHona, aHWINHA, OKCUJIA YTIIEpO/a.

3. Tmaponus, ruaparanus, STepuduKanus, alkuwinpoBaHue. I[IpumeHeHue peakuuid
TUAPOJIN3a, TUAPATAINH, STepUPUKALIUU B POMBIIIEHHOCTU. ['MAPOIN3 ranoreHnpou3BOIHbIX,
HUTPUJIOB, CIOXKHBIX 3¢upoB. [Iporecchl ruapatanuu 3TUICHOKCHAA, OJE(QUHOB, alleTUIICHA.
Orepudukanus. [Iponeccs! ankunupoanus napa@uHoB U apoOMaTHUECKUX YTIIEBOAOPOIOB.

4. Peakuum ranoreHupoBaHus. lcnonp3oBaHME peakUMid TaJOTEHHPOBAHUS U
raJIOTeHIIPOU3BOIHBIX B OpraHnyeckoMm cunresde. Knaccudukamus peakuuil raJoreHUpPOBAHMUSL.
Peaknuun panvkaibHOroO 3aMECTUTENBHOTO TJIOTEHUPOBAHMS AJIKAHOB M AJIKEHOB. 3aMELICHUE
TUAPOKCHIIBHOM TpYyNIbl HAa TaJOTeH B CIHUPTaX M KapOOHOBBIX KHCIIOTaX. 3aMeCTUTEIbHOE
raJIOTeHUPOBaHUE KapOOHWIBHBIX COEIMHEHUH. XJIOpUPOBaHHE CHUHUJIBHONW  KUCIIOTHI.
lanorenupoBanue apoMaTUYECKUX COEIUHEHUIl B SAp0 U OOKOBYIO Ielb. AJJIUTUBHOE
raJOreHMpPOBaHUE AJIKEHOB W alleTWeHa. ['MIporajJoreHUpoBaHUE aJKEHOB U AalleTHJICHA.
Peakuuu xnmopruippHUpOBaHUS alIKEHOB. AJVIUTUBHOE XJopupoBaHue OeHzona. OcoOeHHOCTH
(bTopopraHNYECcKUX COCAMHEHUM, UX CBOMCTBA, nmpuMeHeHue. CrocoObl BBeleHUsl aToMa (GTopa
B OpPraHUYeCcKHe COeAUHEHUS. XIOPPTOPYTIEPOIbL.

4. O0beM yueOHOM TUCHMILINHBI

B 3aueTHBIX | B akangewm.

Bunsl yueOHOM paboTh €IMHNLAX qacax
O0mas TPyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3 108
AyIUTOpHBbIE 3aHATHS: 1,32 48
Jlexuu 0,44 16
[IpakTHuecKkue 3aHATHS 0,44 16
JlaGopaTopus 0,44 16
CamocrositesbHast padora: 0,68 24

Buja uToroBoro KOHTpoOJIsi: IK3aMeH 1 36




B 3auernbix | B acTpos.

Bunpl yaeOHOM paboThI €IMHNLAX Yacax
O0mas Tpy10eMKOCTh JMCHHMILJIMHBI 10 Y1eOHOMY IVIaHY 3 81
AyIMTOpHBIE 3aHATHS: 1,32 36
Jlexun 0,44 9
[IpakTueckue 3aHsATH 0,44 9
Jlaboparopust 0,44 9
CamocrosiTesibHas padora: 0,68 18

Buj HTOroBOro KOHTpOJIsi: IK3aMeH 1 27

AHHOTaHI/Iﬂ paﬁoqeﬁ nporpaMmmabl JTHCHUIIJIMHBI «OCHOBBI 6I/IOT6XHO.]'[0FI/II/I»
(B1.B.JIB.5.2)

1. Hean AucuMIUIMHBI: J1aTh CTYJIEHTY LEJIOCTHBIE IMPEACTaBICHUS O COBPEMEHHOM
COCTOSSHUM M TEpPCHEKTUBAaX pa3BUTHUsI OWOTEXHOJOTMU KaK HalpaBlIeHUsT HAy4YHOU U
MPaKTUYECKON JEeSITeIbHOCTH YeJIOBEKAa, OCHOBAHHOM Ha HCIOJIb30BAHUU OMOTEXHOJIOTHUECKUX
00BEKTOB (KJIETOK MHUKpPOOPTraHU3MOB, pACTEHUN, IKUBOTHBIX M T.I.) MIM MOJIEKYI

(HYKJICMHOBBIX KHUCIIOT, O€IKOB-(DEpMEHTOB, YIIEBOJIOB, JIUMHUIOB U TIP.) JUISl UCTIOJb30BaHUS B
MPOMBIIIJICHHOM  MPOM3BOJICTBE,  3JPAaBOOXPAHCHUHU;  TPEJICTaBICHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS KUBOW MPHUPOJIBI, OHOJIOTHYECKOTO pPa3HOOOpa3usi IKHBOTO,
CTPOCHUM KIIETKH, KaK 3JICMCHTAPHOUN €IUHUIIBI )KUBOTO, 00 0COOCHHOCTSIX MHKPOOPTaHH3MOB,
KOTOPBIE SBJSIIOTCS OJHMMH M3 OCHOBHBIX OOBEKTOB OWOTEXHOJOTHH, O pa3HOOOpa3uu
MPOLIECCOB METa00JIM3Ma U OMOCUHTETHYECKHUX MPOIECCOB, 3aKOHOMEPHOCTSX POCTa U Crocodax
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

2. B pe3yabTare n3yueHus AMCUMIIJIMHBI CIIEIUATUCT 10JI/KEH:
Obnadams CIEYIONUMA KOMIICTCHITUSIMHU:
- CIOCOOHOCTHIO BOCHPHUHMMATh, pa3BUBaTh U HCIOJb30BaTh TEOPETUUYECKHE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX Pa3/I€JIOB XUMUH MpH perieHnu rnpodeccnonanbubix 3agau (OIMK-1);
- CHOCOOHOCTHIO NPHUMEHSTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI MpU OOCYKICHUU
noTy4eHHbIX pe3yabraroB (I1K-4);
- BIAQJCHUEM OCHOBHBIMM XHMHUYECKUMHU, (PU3MUYECKUMH U TEXHUYECKUMHU AacClEeKTaMH
XMMHYECKOTO MPOMBIIUIEHHOTO MPOU3BOJCTBA C YYETOM CBHIPHEBBIX M DHEPreTHUECKUX 3aTpaT
(IIK-8);
- BiIaJiecHueM 0a30BbIMH MOHSATUSMU IKOJOTHYECKON XUMUU, METOJaMH 0€3011acHOT0 00palieHus
C XMMHYECKHUMH MaTepuajaMH ¢ YIeTOM UX GU3NYECKHX U XMMHYECKUX CBOMCTB, CIOCOOHOCTD
MIPOBOJMTH OIIEHKY BO3MOXKHBIX puckoB (I1K-9);

B pesynbraTe 0cBOeHUS AUCUUIIIMHBI CTYACHT JOJKEH:

3namo:

OCHOBHBIE Pa3IN4YUs KUBBIX U HEKUBBIX CHCTEM;

CYITHOCTbH MPOIECCOB, MPOTEKAIOIUX B OPraHU3Me U 3aKOHOMEPHOCTH B3aUMOJICHCTBUS
OpraHu3Ma ¢ OKpY>Karolllel cpenoi;

O0COOCHHOCTH CTPOCHHUS KIETOK MPO- U DYKAPUOTHUYECKUX OPTaHU3MOB;

3aKOHOMEPHOCTH POCTa U CHOCOOBI KyTbTUBUPOBAHUS MUKPOOPTaHU3MOB;

0COOCHHOCTH METa00JIM3Ma MUKPOOPTaHU3MOB U TUIIBI OUOJIOTUYECKOTO OKUCIICHUS;

OCHOBBI T€HETHKH, I3MEHYUBOCTH M OCHOBBI CEJIEKIINA MUKPOOPTaHU3MOB;

MPUHIUIHATBHYIO0 CXeMY OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA;

OCHOBBI TEOPUU UMMYHHUTETA, MIOHSATHE 00 aHTHTEIaX, MEXaHU3MaxX UX 00pa30BaHUS;

OCHOBBI JH3UMOJIOTUH, METOJbl MMMOOHIM3AIWMU (HEPMEHTOB M KIETOK, MPHHIIUIIBI
MMMYHHOTO aHaJIn3a;



Ba)XKHEHUILIME MPOU3BOJACTBA MPOMBILIIJIEHHONW, MEIULMHCKOM, CEIbCKOXO35MCTBEHHOM,
9KOJIOTHYECKON OMOTEXHOJOTHH, OMOHAHOTEXHOJIOTHH.

Ymems :

- ONIpelessiTh BO3MOXKHBIE MYTH OMOCHMHTE3a KIIIOYEBBIX WHTEPMEAMATOB U IIEJIEBBIX
MIPOIYKTOB ISl BEIOOPA ONTUMAIBHBIX YCIOBUIM OMOTEXHOJIOTUYECKOTO MPOIIEeCCa;

- aHaJIM3UPOBATH POJIb BHYTPUKICTOYHBIX KOMIIOHEHTOB, OHOIIOJIMMEPOB U BBISBISATH
B3aMMOCBSI3b OMOXUMUUYECKHUX MTPOIIECCOB B KIIETKE;

- OCYIIECTBIIATH OTACNIbHBbICE (EPMEHTATUBHBIE PpEAKIMU, H3y4yaTh KHUHETUKY
MPOTEKAIOIIETO MPEBPAIICHUS;

- QaHAJIM3UPOBATh OTJCIBHBIC YTH META00IU3Ma U UX B3aUMOCBSI3b, PETYIISAIHIO;

- TPOBOJUTH OOPabOTKYy pe3ylnbTaTOB W3MEPEHUH C UCIOJIH30BAHHEM IAKETOB
MPUKIIAHBIX TTPOTPamMM;

- OCYILIECTBJIITh KYJAbTUBHUPOBAHHE MHKPOOPTaHW3MOB B a’pOOHBIX U aHA’POOHBIX
YCIIOBUSIX B JIAOOPATOPHH;

- BBIICTIATH MPOAYKTHI METAa00JIM3Ma U3 KYJIbTYPAIbHON KUIKOCTH U KJIETOK MPOTYIIEHTA
METOJIJaMU IKCTPAKIIUU, OCAKICHHUS, HOHHOTO 0OMEHA M YJIbTPaKOHIICHTPUPOBAHNUS,

- OCYILECTBJIITH KOHTPOJb COJEPKaHUS IIEJEBOTO KOMIIOHEHTa B TOJYMPOIYKTaX,
MOJTy9aeMbIX Ha OTACIbHBIX TEXHOJIOTHYECKUX CTaIHAX;

- WCTIOJIb30BaTh CTAHAAPTHI M JIPyrue HOPMATHUBHBIE TOKYMEHTHI MPU OI[CHKE, KOHTPOJIE
KauecTBa M CEpTU(DHUKAIIUN CHIPhs M TIPOIYKIIHH;

- OTIPENEINSITh TAPAMETPBI CHIPBS U TIPOIYKITUHU TIPH UX CePTUDUKAIUH.

Bnaoemw:

- METOJIaMH TJTAHUPOBAHUS, IPOBENICHUS U 00paOOTKH HKCIIEPUMEHTOB;

- IpaBmIIaMK O0e30macHON paboThl B OMOXUMUYECKOM TabopaTopuu;

- OCHOBaMH MHKPOOHOJIOTHYECKON TEXHUKH;

- METOJaMHU TMPOBEJCHUS CTAHAAPTHBIX MCHBITAHUA TIO OMPENCICHUI0 ToKaszaTenen
(PMBUKO-XUMUYECKUX CBOMCTB CHIPHS U MPOIYKIINH;

- METOJaMHU TEXHUYECKOTO KOHTPOJISI TI0 COOJTIOICHUIO TEXHOJIOTUYECKON TUCIIUIUIMHEI B
YCIIOBUSIX JIEHCTBYIOMIET0 OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA.

3. Kpartkoe cogep:xaHue Iy CHHILITHHBI

1. Beeaenne. OmnpeneneHue, mpeaMeT, IENIH W 3agadd OuMoTexHojoruu. Mcropus u
MepCHeKTUBBI pa3BUTHSA. [IpoayKThl OMOTEXHOJIOTHH, WCIIOJIb3yeMble B MEAWIIMHE, B IMHIIECBON
MIPOMBIIIJICHHOCTH, B CEITbCKOM XO3SUCTBE, JIUISI OXpaHbl OKPY)KAIOIICH CPEIbI.

2. OOBbeKThl OMOTEXHOJOTHMH. bakTepuu, TpuObI, BOJOPOCTH, TPOCTEHIINE, BUPYCHI.
KynbTypbl TKaHeH pacTeHHM U KUBOTHBIX. [loCTyIIIeHHE MUTATEIBHBIX BEIIECTB B MUKPOOHYIO
KIeTKy. Tumbsl TUTaHUS MUKPOOPraHuU3MOB. BnusiHue QaxkTopoB OKpyXarolield cpeisl Ha
KU3HEACSITSIIBHOCTh MUKPOOPTaHU3MOB.

3. OcHoBHbIE TyTH OOMEHa BEUIECTB MU MoJydeHUs sHeprud. OOMEH BeHIecTB Kak
COBOKYITHOCTb peakiuii katabonu3ma u anabonuzMa. CriocoObl MOTy4eHUs] MUKPOOPraHU3MaMu
sHepruu. OCOOEHHOCTH ANEKTPOH-TPAHCHIOPTHBIX CHCTEM PA3IUYHBIX TPYII MUKPOOPTaHU3MOB.
AspoOHOe JbIXaHHe, aHadpoOHOe [bIXaHue, OpokeHue. POTOTPO(HBIE MHUKPOOPraHWU3MBI.
Oco6eHHocTH 6aKTepHaIbHOTO (POTOCHHTE3A.

4. T'eHeTnka, M3MEHUYMBOCTh U CEIEKUUS MHUKPOOpPraHu3MoB. lloHsTne o renotumne u
¢denotune. Buapl nsmenunBoctr. [loHatue o myrtareHese. I[loaxoasl K COBEPIIEHCTBOBAHUIO
061000BEKTOB. MeToAbI KIETOYHON WHKEHEPHH, METO Il TEHHOW WHXKEHEPHH.

5. PoCcT M KyabTUBUpPOBaHHE MUKPOOPraHU3MOB. BHIBI M COCTaB NMUTATENbHBIX CpeE,
WCIIOJIb3YEMBIX JUIS KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. HakonuTenbHbIE U YHCTBIE KYIbTYPHI
MUKPOOPraHu3MOB. MeTO bl KyJbTUBUPOBAHMUS.

6. IlonsTHe O BHPYACHTHOCTH, KaK CTEMEHW NATOTEHHOCTH MHUKpPoOOB. Twribl
B3aMMOOTHOILICHUM MEXKJAYy MHMKPOOPraHM3MamMu W JApyruMu opranuzmamu. [latorenssie,
YCIIOBHO TIATOT€HHBIE M alaTOr€HHble MHKPOOpPraHu3Mbl. Pojb TOKCHMHOB B IATOTE€HE3€
MH(DEKIIMOHHBIX 3a00JICBAHUIA.



7. OcnoBbl uMMyHosorud. IloHstne 00 wummyHonoruu. CucreMa HMMMYHHOTO
roMeocra3a. AHTUTEHBI M aHTUTeNa. ECTECTBeHHBIN U UCKYCCTBEHHBINH MMMYHHTET. [loHsATHE 00
MMMYHOJIOTHYECKUX peakuusx. CoBpeMeHHass IMMYHOOHOTEeXHOJIOTHs. KileTouHas nHXeHepus.
I'uGpuaoMHas TEXHOJIOTHUS TOTYUYEHHS] MOHOKIOHAIBHBIX aHTUTEN. IMMYHOCEHCOPBHI.

8. MmxeHepHble OCHOBBI OMOTexHOJOrMH. [IpMHIMNIMANbHAsS TEXHOJOTMYECKas cXema
OMOTEXHOJIOIMYECKOTO MPOHM3BOJICTBA. AmNmnapaTypHoe o(OpMIIEHHE MPOLECCOB BHIPAIIMBAHUS
MHUKpPOOPIraHu3MOB. AcenThka OMOTEXHOJIOTUYECKUX ITPOLIECCOB.

9. TexHONOrMYECKUE OCHOBBI MOJIy4eHHUS MeTaboJuTOB. WHXKEHepHas 3H3UMOJIOTHS.
[TpumeneHre UMMOOHITN30BAaHHBIX ()EPMEHTOB M KIIETOK.

10. IlonyyeHne BakKUMH U UMMYHOOHOJIOTMYECKUX MpenapaToB. TeXHOIOTUN TOJYyYEHHUS
BAKIIMH HA OCHOBE JXUBBIX M MEPTBBIX KJIETOK MHUKPOOPraHM3MOB. BUpycHblE BaKIMHBI.
TexHosorust nosydyeHus: aHaTOKCMHOB. ChIBOPOTOUHBIE MPENapaThl.

11. IlpuknagHas reHHass U KJIeTouyHas MHKeHepus. Crneuu@uka reHHO WHXEHEPHbIX U
rUOpUAOMHBIX 00beKTOB. KiloHMpOBaHME I'€HOB METOJaMH reHeTndyeckoi nHxxenepuu. p/IHK-
ouorexnonorus. O6mue npeacTaBieHuss 00 UMMYHOXUMUHU. [IprMeHeHre UMMYHOXUMUYECKUX
METO/I0B aHaJIN3a B MEJUIIMHE U TEXHOJIOTHUH.

12. Vcnonp3oBaHue OMOTEXHOJOTUU ISl PEICHMs SKOJIOTMYecKux npobiem. OuucTka
CTOYHBIX BOJ U OTXOJIIMX ra3oB. [lepepaboTka TBepabIX 0TX0/J0B ¢ 0OpazoBaHHWEM Ouorasa.
OumncTKa NPUPOTHBIX CPENl OT TEXHOTEHHBIX 3arpsi3HEHUH.

4.00beM y4eOHOH TUCUUIIMHBI

B 3auetnpix | B akapem.

Bubr yue6HOM paboTh eIUHUIIAX gacax
OO0u1asi TPy10€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aAHATHS: 1,32 48
Jlexkuu 0,44 16
[IpakTnueckue 3aHsATHS 0,44 16
JlaGopaTtopust 0,44 16
CamocrosiTesqibHast padora: 0,68 24
Buja nTOroBoro KOHTpOJIsA: IK3aMeH 1 36

B 3auernbix | B acTpon.

Bubr yue6HOM paboThI eIMHHUIIAX Yacax
OO0masi TpyA0eMKOCTh IMCUHUILIHHBI 10 Y4eOHOMY IJIAHY 3 81
AyJIUTOpPHBbIE 3aAHATHS: 1,32 36
Jlexknuu 0,44 9
[IpakTruueckue 3aHATHS 0,44 9
JlaGopaTopust 0,44 9
CamocrosiTesbHas padora: 0,68 18
Buja nToroBoro KOHTpOJIsA: IK3aMeH 1 27

AHHOTaNusA padoveil MPOrpaMMbl JUCHUIIHMHBI «XUMHUS IeTePOUNKIHICCKHX
coequnenuin» (b1.B./1B.6.1)

1. Heau aucuummHbl: GopMUpOBaHHE y 00yUYArOIIMXCS CUCTEMATU3UPOBAHHBIX 3HAHUM
0 MeTojax  TMOJIydeHHs, XMMHUYECKHX CBOWCTBAX M  NPUMEHEHHH  COCIMHCHUM
TeTEePOIUKIMYECKOTO Psijia, TIOBBINIEHHE MPOPECCHOHATBHBIX KOMIIETCHIIUN B 00JIACTH TOHKOTO
OpPraHU4eCKOTO CHHTE3a OMOJIOTMUECKH aKTUBHBIX BEIIIECTB.

2. B pe3yabTare H3y4yeHus JHCHUIJIHHBI CTIENHATUCT T0JIKEH:
Obaadoams CIeNyIOIMA KOMIIETECHIIUSIMH:
- CHocOOHOCTBIO BOCHpPUHMMATH, pa3BUBaTh M HCIOJb30BAaTh TEOPETHYCCKHE OCHOBBI
TPAJMIIMOHHBIX U HOBBIX Pa3ziejiOB XMMHUH TIPH perieHun mpodeccuoHanbHbiX 3a1ad (OI1K-1);



- BIQJCHHEM CHCTEMOH (YHIaMEHTAIBHBIX XHUMHYECKUX TMOHSATHA W METOJOJOTHUECKUX
aCTIEKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus ([1K-3);
B pe3ynbTaTe n3ydeHUs JUCUUIUIMHBI CTYJICHT JTOJKEH
3uame:
- HOMEHKJIaTypy IeTepOLMKINYECKUX COCIMHEHNUI;
- IPUHLUIBI U METOJIbI CUHTE3a FeTEPOLUUKINYECKAX COEAUHEHHH, COIEPKALNX
pasnuaHble PYHKINOHAIBHBIC TPYIIIIHI;
- XHMUYECKHE CBOMCTBA FETEPOLUKIMYECKUX COEAUHEHHUI;
Ymemn:
- AQHAJIM3HUPOBATH PA3JIUYHBIE METOJABl TOJYYEHHUS 3aJaHHBIX TIE€TEPOUUKINYECKUX
CTPYKTYp M BBIOpaTh M3 HUX HanOOJIee IpUeMJIEMbIE ISl CHHTE3a;
- o0ocHOBaTh TPUMEHEHHWE TeX WJIM HWHBIX  PEAreHTOB,  TO3BOJISIONINX
(YHKIIMOHATU3UPOBATH TETEPOIUKIMUECKHE CUCTEMbI, OTHOCSIIUECS K Pa3IMYHBIM KJIaccam;
Braoemp:
-METOJJaMH CHHTE€3a MATA- W [IECTHWICHHBIX TE€TEPOLMKINYCEKUX COCIUHEHUN,
COJZEpKAIIUX aTOMBI a30Ta, KUCIOPOJa U CEPBI.
3. KpaTkoe copepxaHue JMCUMILIAHBI:
1. Beenenue
XUMUS TETEePOUMKINYECKUX COCAMHEHWM KaK OJUMH W3 BAXKHEHIIUX pa3JeioB
oprannveckod xumud. IIpenmer W 3amadym  COBPEMEHHOM XUMHUH Te€TEPOLUMKIMYECKUX
coeMHEHUN. Pob TETEPOLMKINYECKUX COCIMHEHUM KaK CHUHTETUYECKHUX W MPHUPOTHBIX
OMOJIOTMUECKH aKTHBHBIX BEIIECTB. B3aMMOCBS3h XMMHUU TETEPOIUKINYECKUX COCTUHEHUN C
MEIUIIMHCKON XUMUEN U XUMHAEN MECTUIIAIOB.
2. [TpuHIMIB KITaccuPUKAUA U COOPKHU TETEPOITUKINIECKUX CTPYKTYP
Homenknarypa rereponukiandeckux coenuHeHnid. OCHOBHBIC TPUHIMIBI  COOPKH
reTeponuKiIoB. OyHKIMOHAIBHBIE TPYMIbI, UCHOJb3YEMbIE ISl OJTYYEHHUS TETEPOIUKINIECKUX
CHCTEM.
3. [TaTn4sieHHbIE TETEPOIMKIIBI C OJJHUM F€TepOaTOMOM
Howmenknarypa. IlpupogHsie U CHHTETHYECKHE OMOJIOTMYECKH-aKTHBHBIE COCAMHCHUS B
PALY MATHWICHHBIX TeTEPOIUKIIOB ¢ OAHUM TeTepoaToMoM. [Tuppoiibl, GypaHbl B THODEHBI U X
KOHJICHCUPOBAHHBIC aHAJIOTH: WHIOJBI, THaHapTeHbl W OeH3odypaHbl. MeToapl CHHTE3a W
XUMUYeCKHe CcBoMcTBA. (OCOOCHHOCTH (PYHKIIMOHAIBHBIX 3aMeElIeHHBIX. CpaBHUTEIbHAS
pEaKIMOHHAs CIIOCOOHOCTh PAa3HBIX ISITHWICHHBIX TETEPOIMKIMYECKUX CHCTEM C OJIHUM
reTepoaToMOM.
4. [llecTuwieHHBIE T€TEPOLMKIIBLI C OJIHUM I'€TepOaTOMOM
[Ipupoanble ¥  CHUHTETUYECKHUE OHOJOTUYECKH-AaKTUBHBIE COCIUHEHUS B  psay
IECTUWICHHBIX T€TEPOIMKIOB C OJHUM rerepoaroMoM. [IupuauHbl, XUHOJIUHBI, U30XUHOJIHH,
nupaHbl W OCH30mMpaHbl. MeETONbl CHHTE3a W XHMHYECKHE CBOWCTBA, OCOOCHHOCTH
(GYHKIIMOHATBHBIX  3aMelleHHbIX. CpaBHUTENbHAs PEaKIMOHHAs CIOCOOHOCTh  Pa3sHBIX
IECTUWICHHBIX T€TEPOIIUKIMYECKHUX CUCTEM C OJIHUM T'€TePOaTOMOM.
5. [IaTuuneHHble TETEPOLUKIIBI ¢ IBYMS U 0OJiee reTepoaToMaMu
Knaccudukanuss u HOMEHKJIATypa MSITUWICHHBIX TETEPOLMKIOB C JABYMS H Oojee
rerepoaromamu. [IpupoaHbie U CHHTETUYECKUE OMOJIOTUYECKU-AKTUBHBIE COCIMHEHUS B PAIY
azonoB. [lupazombl, M30KCa30Jibl, UMUJA30JbI, THA30JbI U UX KOHJACHCUPOBAHHBIE aHAJOTH.
I'eTepouukibl ¢ TpeMs U YETBIPbMS TeTepoaToMamMu. MeTobl CHHTE3a U XUMHUUYECKHE CBOMCTBA,
OCOOCHHOCTISATHUYICHHBIX I[IECTUYJICHHBIX TETEPOLUKINYECKUX CHCTeM ¢ JByMsS U Oojee
reTepoaToMaMHu.
6. lllecTusieHHbIE TETEPOIUKIIBI C IBYMS T€TE€pOaTOMaMu
[IpupoaHble U CHHTETUYECKUE OMOIOTHMUYECKU-aKTUBHBIE COCTUHEHHS B DSy JHA3HHOB.
[Mupunazunbl, TMPUMHUIUHBI, TUPA3UHBI U UX KOHJACHCUPOBAHHbIE aHAIOTU. MeTo/bl CUHTE3a U
XUMHUYECKHE CBOMCTBA. MeToapl CHHTE3a W XMMHUYECKHE CBOWMCTBA, OCOOCHHOCTH



(YHKIIMOHATBHBIX  3aMeNICHHbIX. CpaBHUTENBHAs PEAKIMOHHAS CIOCOOHOCTh  Pa3HBIX
[IECTUYICHHBIX TETEPOIMKIMYECKUX CHCTEM C ABYMS FE€TepOATOMaMHU.
4. O0beM yueOHOM THCHHMILINHBI

B 3aueTHBIX | B akanem.

Bunpsl yaeOHOM paboThI €IMHNLAX qacax
O0mas Tpy10eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIAHY 5 180
AyIMTOpHBIE 3AHATHS: 1,78 64
Jlexun 0,89 32
[IpakTHueckue 3aHsTH 0,89 32
Jlabopartopust - -
CamocrosiTesibHas padoTa: 2,22 80
CaMOoCTOSATENTFHOE U3YUYEHUE Pa3IeIOB UCITUTUTMHBI 1,67 80
Buja uToroBoro KOHTpOJIsi: IK3aMeH 1 36

B 3auernbix | B acTpos.

Bunpr yue6HOM paboTh eTUHAIIAX gacax
OO011asi TPY10€eMKOCTh UCHUIIMHBI 110 Y4€0HOMY IJIAHY 5 135
AyIUTOpPHBbIE 3aHATHS: 1,78 48
Jlexknuu 0,89 24
[IpakTHueckue 3aHATHS 0,89 24
JlaGopaTtopust - -
CamocrosiTesibHasi padora: 2,22 60
CamMoCTOsITENIbHOE U3YUECHHE PA3/IETI0B TUCIIUIIIIMHBI 1,67 60
Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1 27

AHHOTANUA padoyeil MPOrpaMMbl TUCUUILIMHBI «XUMHUS U OMO0JIOTHYeCKAasi AKTUBHOCTh
3JIeMeHTOoOpranudeckux coequHenuin» (b1.B./1B.6.2)

1. Hean aucumminHbl: GOPMUPOBAHUE y CTYIEHTOB CUCTEMATHU3UPOBAHHBIX 3HAHUN U
MPAKTUYECKUX HABBIKOB, IO3BOJSIOUIMX pElIaTh TEOPETHYECKHE M MPaKTUYECKHe 3a7ayu
MOJIyYEHUSI U3BECTHBIX U HOBBIX OPraHUYECKUX U DIIEMEHTOOPIaHMYECKUX COCAMHEHUN st
MPUMEHEHHUs] MX B Pa3IMYHBIX HAYYHO-TEXHUYECKUX OONacTsax. 3HaHus, MpHOOpeTaecMbie
CTYIEHTaMH B IIPOLIECCE OCBOEHUS 3TOTO Kypca, MHCIOJIb3YIOTCA CTYJEHTaMH B HAay4HO-
UCCIIEIOBATENIbCKONW  JESTENIbHOCTH UM (OPMHUPYIOT KOMIIETEHIIMM B 00JacTH CHUHTE3a
OMOJIOTMYECKU aKTUBHBIX BEIIECTB.

[Ipyn wu3nOXEHUH AUCHUILIUHBI 0CO0O€ BHHUMAaHUE YACNAETCS H3YUYCHUIO POJIU H
MeTaboau3Ma CTaOUIBHBIX OPraHMYEeCKUX COEIMHEHUH C reTepoaroMaMu B KHBOW MPUPOJE, a
Tak)Ke BOIPOCaM MPAKTUYECKOTO UCIIOIb30BAHUS DIEMEHTOOPTaHUYECKUX COEUHEHUH.

2. B pe3yabTare n3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::

Obaadoams CIEeqyOIUMU KOMIIETECHIIUSIMHU:

- CIOCOOHOCTBIO BOCHPHUHMMATH, pa3BUBaTh U HCIOJB30BaTh TEOPETUUYECKHE OCHOBBI
TPaJAULIMOHHBIX U HOBBIX pa3/ie]IOB XMMUH MPH pelieHnu npodeccuonanbubix 3amau (OIMK-1);

- BIAJCHUEM CHCTeMON (yHIaMEHTAIbHBIX XHUMHUYECKUX TMOHSATHH U METOJ0JIOTHUECKUX
aCTeKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus ([1K-3);

B pe3ynbTaTe uzydeHus AUCIHUIUIMHBI CTYICHT JTOJIKEH:

3namo:

CHOCOOBI TOJIy4eHUSI M XHMHUYECKHE CBOWCTBA METAJUIOPTAaHUYECKUX COCTUHEHHIA,
(bochopopraHMUeCKUX COCTUHEHUN U OPraHMYECKUX MPOU3BOJHBIX MBIIIbSIKA, CEPhl U CEJICHA;
OCHOBHBIE MEXaHU3MbI WHTUOUPOBAHUS KU3HEHHO BAYKHBIX dbepMeHTOB
AJIIEMEHTOOPTaHUYECKUMHU COCUHEHUSIMU U AHTHUMETA0OJIUTHOTO JIEHCTBUS TMPOU3BOTHBIX
KUCIOT ¢ocdopa;



Ymemo:

HCIIOJIb30BAaTh  3JIEMEHTOOPraHMYECKHE  COCAUHEHMsT B KAueCTBE  pPEarcHTOB
OpPraHUYECKOI0 CUHTE34;

OLICHUBATh  MOTEHIHMAJIBHYI0  OMNAaCHOCTh pabOThl €  DIEMEHTOOPraHHYECKUMHU
COCJIMHEHUSIMH, BBISIBIIATH TOKCO(QOPHBIE U (hapMaKoPOpHbIE TPYIIIIHL;

MIPOrHO3UPOBAaTh METOJAbl CHHTE3a M CBONCTBA COOTBETCTBYIOIIMX COEIUHEHHH C
rerepoaToMamu;

Ha OCHOBAHUHU CTPOEHUS MIEKTPOHHOU 000JI0YKU reTepoaromMa OLIEHUBATh PEaKLIMOHHYIO
CIOCOOHOCTh M CTAOMIIBHOCTD COOTBETCTBYIOUIMX OPraHUIECKUX MTPOU3BOIHBIX 3JIEMEHTOB;

KJIaccu(UIMPOBATH IEMEHTOOPTAHUIECKUE COCANHEHHUSL.

Braoemy:

HOMEHKJIATYpOH 3JIEMEHTOOPraHMYECKUX COEIUHEHMI;

HaBbIKAMU OMOPALMOHAIBHOTO MOJX0Ja K KOHCTPYHMPOBAHUIO HOBBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUH, BKIIOYAIOIINX TeTePOaTOMBI;

METO/I0JIOTHEN BKJIIOYEHMSI JIEMEHTOOPTAaHUYECKUX COETUHEHHH B CXEMBbl MOJIy4eHUS
COeIMHEHUH ¢ TpeOyeMbIMU CBOMCTBaMH.

3. KpaTtkoe conep:kanue IUCHUTIINHBI:

Benenue. IlpenMer u 3HaueHue Kypca s MOATOTOBKH CHEIHATMCTOB B 00JacTH
cuHTe3a Onosorndecku akTuBHBIX BemecTB (BAB). Dnementooprannyeckue coequnenus (90C)
B Ka4yeCTBE MPOMEKYTOUHBIX NMPOAYKTOB B xumuu bAB u B npousBoactee nosmmepos. D0C B
KayecTBe KaTan3aTopoB. OCHOBHBIE CLIOCOOBI MOTYYEHUS SIIEMEHTOOPTraHUYECKUX COSAMHEHUN.

Opranuyeckuie Mpou3BOAHbIE METAJUIOB NIEpBOM TpyIibl. COocoObl NOTyYeHHsI, CBOWCTBA
U PEaKIMOHHAs CIOCOOHOCTH JINTHUI-, HATPUN- U KAIUHOPraHUYECKUX COCTUHEHUI.

OpraHuueckue TMPOU3BOJHBIE METAJUIOB BTOPOW TIpynnbl  MarHuilopraHMdecKue
COEJIMHEHUS, CHOCOOBI IMOJIy4€HHUs, CBOWCTBA, HCIOJb30BaHWE B OPraHUYECKOM CHHTE3E.
[unakoprannyeckue  coeaudenusi, peaknus C.H.Pedbopmarckoro. Pryrbopranudeckue
COEJIMHEHUS, CTIOCOOBI MOJIy4yeHus, OM0IOrHYecKas aKTUBHOCTb.

Opraandeckue TPOU3BOJAHBIC AJIEMEHTOB TPETheW rpymmbl. bopaHsl, 3¢upsl 60pHON H
OOpPOHOBBIX KHCIIOT, MX IPUMEHEHHE B OPraHUYECKOM CHHTe3€. AJNIOMUHUMOPTraHUYECKHe
COCIMHEHMUSI.

Kpemuuiioprannueckue coeIuHEHHs, MPUPOAa CBs3ed, 00pa3yeMbIX aTOMOM KPEMHHS.
O6pazoBanue u pasnoxeHue SiC-cBs3ell. CUITMKOHBI U OMOJOTHYECKH aKTUBHBIC OPraHUYECKUE
MIPOU3BOIHBIE KDEMHHUSI.

Opranuyeckrie MPOU3BOIHBIE 0JI0BA U CBUHIIA, CIIOCOOBI OJYyYEHHS U CBOWCTBA.

Opranuyeckre  mpousBoaHble  kucior  (ocdopa.  CoenuHeHuss  Tpu- |
TETPAKOOPAMHUPOBAHHOTO aToMa Qocdopa, crnocodObl MONTyueHHUs, XUMHYECKHE CBOWCTBA,
MIPUMEHEHHE B KAUeCTBE pPEareéHTOB B OPraHMYECKOM CHUHTE3€. AHTHXOJMHACTEpa3Has u
aHTUMETa0O0JIUTHAS AKTUBHOCTh OPraHUYECKUX MMPOU3BOAHBIX KHCIOT Qocdopa, ux mpuMeHeHue
B KauecTBE MECTUIUIOB U (papMCyOCTaHIIUMA.

MBIIBIKOPraHUYECKUE COCAMHEHHUS, CIOCOObI TMOJy4eHHUS U CBOWCTBA, OCHOBHOU
MEXaHU3M TOKCUYECKOTO JACUCTBUS.

OpraHuyeckre COEIMHEHUS C aTOMaMM Cepbl, Kiaccu(UKaus W HOMEHKIATypa,
cnocoObl  oOpazoBanust SC-cBsizeil. [IpuMeHeHMe cepaopraHMYeCKUX COCIMHEHMH B
opranudeckoM cunrtese. CoeMHEHus cephl B )KUBOH mpupoje. CrocoObl NOIy4YeHus! U CBOWCTBA
OpPraHMYECKUX ITPOU3BOJHBIX CEJIEHA, POJIb CEJIEHA KaK MUKPOIJIEMEHTA.

4. O0beM yuyeOHOM TUCHHMILINHBI

B 3aueTHBIX | B akanem.

Bunsl yaeOHOM paboTh eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIAHY 5 180
AyIMTOpHBIC 3aHATHS: 1,78 64

Jlexun 0,89 32




[IpakTueckue 3aHsATHS 0,89 32
Jlaboparopus - -
CamocrosiTesbHast padora: 2,22 80
CaMOCTOATEIbHOE U3YUEHHUE PA3JIEN0OB TUCIUIUINHBI 1,67 80
Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1 36

B 3auernbix | B acTpon.
Bunpsl yaeOHOI paboThI eAUHULIAX yacax
O0mas Tpy10eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 5 135
AyIMTOpHBIE 3AHATHS: 1,78 48
Jlexun 0,89 24
[IpakTiueckue 3aHsATHS 0,89 24
Jlabopartopust - -
CamocrosiTesibHas padora: 2,22 60
CaMoCTOSATENTFHOE U3YUYEHUE Pa3IeIOB UCITUTUTMHBI 1,67 60
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH 1 27

AHHOTaNUA padoyeil NPpOrpaMmbl IMCUUILIMHBI «OCHOBBI AHATOMMHU U
¢usunonorun» (b1.B.J1B.7.1)

1. Heau aUCHUMIMHBI: CPOPMHUPOBATH y CTYACHTOB B CHCTEME XHMHYECKOTO
00pazoBaHUsl TPEACTaBICHUS O (HU3UOJIOTHH HOPMAJIBHO (PYHKIIMOHUPYIOMIETO OpraHu3Ma
Yell0BEKa, CO3JaTh €CTECTBEHHOHAYYHOE IpEACTaBleHHEe O (DYHKIIMOHHUPOBAHUH BCEX CHUCTEM
OpraHu3Ma Ha MOJIEKYJISPHOM, CYOKJIETOYHOM, KJIETOYHOM, CHCTEMHOM M OPraHM3MEHHOM
YPOBHSIX.

2. B pe3yabTaTe u3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::

Obaaoams CleqyOIUMA KOMIIETCHIIUSIMU:

- CHOCOOHOCTBIO HCIIOJIb30BATh TEOPETUYECKUE OCHOBBI (DYHIaMEHTAIbHBIX Ppa3JieioB
MaTeMaTHKU U (U3UKH B mpodeccuonanbHoi nesrenbHocT (OI1K-3);

- CIOCOOHOCTBIO K MOKCKY, 00paboTKe, aHaIu3y HaydYHOUW MHpOpMau U (GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeanioxkenuit (OIIK-5);

- CHOCOOHOCTHIO TPHUMEHSTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI TpU OOCYKICHHH
nosyueHHbIX pe3ynbratoB (I1K-4);

B pesynbraTe 0cBOEHUS AUCUUIIIMHBI CTYACHT JOJKEH:

3namo:

- OcHOBHBIE 3aKOHBI (DYHKIIMOHMPOBAHMSI BCEX CHCTEM OpraHm3Mma, ooiue
3aKOHOMEPHOCTH HEPBHOMMYHHOTYMOPAIbHON PEryIIsIIIH.

Ymemn:

- Hcnonwp3oBaTh TMOJIydeHHBIC 3HAHUS 1O AHATOMUU W HOPMAIbHOU (DU3HOJIOTHH
YeloBeKa B OMOXMMHYECKUX M XUMUYECKHUX IKCIIEPUMEHTAX U HayYHBIX UCCIIEAOBAHMSIX.

Braoems.:



- 00IIMMU 3HAHUSMU TI0O AHATOMHUH U HOPMAIBHON (PH3UOJIOTUH YETIOBEKA.

3. KpaTkoe coaepxxaHue JMCUMILIAHBI:

Beenenue

Bakneiimue KiacCHUECKWe W COBPEMCHHBIE JOCTHKEHHUS HOPMAIBHOU (DU3HOJIOTHH.
®u3MOI0THA ¢ OCHOBAMH MOP(OJIOTHH B CUCTEME (apMaIieBTHUECKOro oOpa3oBanust. Opranusm
yelnoBeKa Kak menoe. Mepapxusi ypoBHEH KU3HEACITEIBHOCTH YEJIOBEKA: MOJICKYJISPHBIN,
KJIETOYHBIN, TKAHEBBIN, OPraHHbIi, opraHu3MeHHbIN. [loHsTHS MeTabor3Ma, yIopsI04eHHOCTH
(bM3HOJIOTHYECKUX TIPOILIECCOB M CTPYKTYp, TOMEOCTa3a M TICUMXUYECKH OPTraHW30BaHHOTO
IIOBEJICHUS.

1.OCHOBBI )KU3HEAESATEILHOCTH MAaKpO- U MUKPOCTPYKTYP UYEJIOBEKA

DU3HOIOTUYECKUM CMBICT OMOTIOTEHITUAIOB, OOIINE MPUHIIUITBI BOSHUKHOBEHUS. Bubl
Y B3auMo/ielicTBUe OnonoTeHIuanoB. [loteninan nmokosi, pusuosiornueckuii cMoici. [loTeHmman
neiictBus. Bo3oyaumocts. Bo3Oymumbie Tkanu. [IpoBenmenue moteHmuana aecTBus. Heps,
Mblla, cuHarc. dusnonorust cuHancoB. HepBHO-MbleuHblii cuHanc. OU3NOIOTHS MBI,
OO0mwmii MexaHW3M MBIIIEYHOTO CcOokpamieHus. CkeneTHple MbIIbl. [ maakue muimnbl. Oomme
MIPUHIIATIBI PETYIISIINN.

2. 3aKOHOMEPHOCTH U CMOCOOBI PETYISIUH W CaMOPETYISAIUH (DU3UOTOTHICCKUX
MPOIECCOB

O6mas ¢usuonorus [THC. Crpoenue ITHC. Pednexc. Bo3Oykxaenne m TOpMOKEHHE B
HHC. IIpunnumner koopauHammoHHoW nestenbHOCTH I[[HC. ABTOHOMHas (BereTraTHBHAs)
HepBHas cuctema. CTpoeHHE, MMOHATHE, POJb B MOBEACHUHU. ['yMopaibHas perymsus §yHKIIHMA.
DU3MO0JIOTHS SHIOKPUHHON CUCTEMBbI. DHIOKPUHHBIEC Kele3bl. ['opMOHbl. MeXaHU3Mbl ICHCTBUA.
['unoranamo-runodu3sapHas cuctema.

3. [TpuHIUIBI KU3HEAEATEIBHOCTH YEJIOBEKA B IIOKOE

®uzunonorus kpoBu. OCHOBHbIE KOMIIOHEHTHI KPOBH, UX PYHKUIUU. [ pymIibI KPOBH, pe3yc
¢daktop. I'emocta3. CaepThiBaromiasi, aHTHCBEpPThIBAKOMAS W (HUOPUHOIUTHYECKAS] CUCTEMBI
kpoBu. @uszunonorust cepana. Crpoenue, (ynkuuu. [IpoBenenue BO3OYKIEHHS B Ccepile.
Perymsmus cocynoB. dusnonorusi kpoBooOparienus. ['emonunamuka. OU3M0JIOTHS JTBIXaHUS.
MexaHu3Mbl BHENTHETO JIbIXaHus. TpaHCcopT ra3oB KpoBbio. Perymsius npixanus. uznonorus
numieBapeHus. OcoOeHHOCTH paboOThl MUILEBAPUTENHLHOTO KOHBelepa. Perymsmms mpoiieccoB
MUILIEBAPEHUS] HA pa3IMyHbIX ero sranax. BcaceiBanue. ['onon u HaceimeHue. Ouznonorus
BoifienieHusi. Ctpoenne U (GpyHKIMU mouyek. MexaHusM oOpa3oBaHus Moud. ['omeocTaTuueckas
GyHKIUS TOYEK.

4. ®wuznonornyeckrue U Mop(dororuueckre OCHOBBI OHTOT€HETHUECKON H3MEHYMBOCTHU

YCJIOBCKaA IMPpU ACATCIILHOCTH.



OO6mast pusznonorus cCeHCOPHBIX cucTeM. OU3HOIOTHS BBICIIUX ICUXUIECKUX (PYHKITUI.

4. O0beM yueOHOM TUCHMILINHBI

B 3agernbix | B akazem.
Bunsl yaeOHOM paboThI €IMHNLAX qacax
OO0masi Tpy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 3 108
AyIMTOpHBIE 3AHATHS: 1,33 48
Jlexkun 0,844 16
[IpakTHueckue 3aHsTH 0,89 32
Jlabopartopust - -
CamocrosiTesibHasi padora: 1,66 60
Buja KOHTPOJISA: 3a4€T C OLEHKOM - -
B 3auernbix | B actpon.
Bunel yue6HOM paboTh eAMHULAX Yacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 81
AyIUTOpHBbIE 3aHATHS: 1,33 36
Jlexuu 0,844 12
[IpakTHueckue 3aHATHS 0,89 24
JlaGopaTtopust - -
CamocrosiTesibHas padora: 1,66 45
Buja KOHTPOJIsI: 3a4eT ¢ OLEHKOM - -

AHHOTaNUA padoyeil MPOrpaMMbl TUCHUILIMHBI «OCHOBBI MeIUIITUHCKOM

auarnoctukun» (b1.B.JIB.7.2)

1. Ileaum JIUCHUIUIMHBI: O3HAKOMHTb CTYJEHTOB C COBPEMEHHBIMH METOJaMHU
AKCMEPUMEHTAJIbHBIX M KIMHUYECKUX HCCIIEJOBAHHM, HCIOJIb3YEMbIX C LIE€TbI0 TUArHOCTUKU
(U3HOJIOrMYECKHUX MPOLIECCOB, MPOTEKAIIUX B PA3JIMYHBIX OT/AETIaX LIEHTPAIbHONW HEPBHOI
CUCTeMbl U JPYTUX CHCTEMax OpPraHM3Ma; a TaKKe M3yYUTh BBICIIUE NCUXUYECKHE (YHKIIMU
MO03ra, HeWPOHHBIE MEXaHU3MBI MTepepadboTKU HH(OPMAILIUY B CEHCOPHBIX CUCTEMaXx.

2. B pe3yabTare nu3yueHus AUCUMIJIMHBI CHIEHHATHUCT I0JIKEH::

Obnadams CIETYONUMA KOMIICTCHIIUSAMHU:

- CHOCOOHOCTBIO HCIIOJI30BATh TEOPETUYECKUE OCHOBBI (DYHIAaMEHTAIbHBIX pa3JieioB
MaTeMaTHKU U ¢u3uku B npodeccuonanpHoit nestensuoct (OIIK-3);

- CIOCOOHOCTBIO K MOKCKY, 00paboTKe, aHau3y HaydYHOU MHPOpMaui U (GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeanioxkenuit (OIIK-5);

- CHOCOOHOCTHIO TPHUMEHSTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI TpU OOCYKICHHUH
nosyueHHbIX pe3ynbratoB (I1K-4);

B pesynbraTe 0cBOEHUS AUCUUIIIMHBI CTYACHT JOJKEH:

3namo:

- (U3NONIOTUYECKUE MEXaHU3MBI, JIXKAIINE B OCHOBE (DYHKIIMOHUPOBAHUS CHUCTEM OpraHh3Ma B
HOpME MPU HEKOTOPBIX MATOJIOTHUECKUX COCTOSHUSAX;

Ymemy:

- u300paxkaTb PHUCYHKH-CXEMBI OpPraHOB M CHUCTEM OpraHoB, BBIMOJHITH M YUTaTh
(YHKIIMOHATBHBIE CXEMBI CUCTEM PETYISIUU (PU3UOIOTUYECKUX MPOIECCOB, MPOUCXOISIIINX B
KUBOM HOPMAJILHO (PYHKIIMOHUPYIOIIEM OpraHu3Me

Braoemy:

- HaBBIKAMH (PU3UOJOTHYECKOTO MOAX0Ja K (YHKIMOHHUPOBAHUIO KJIETOK, TKaHEH, OPraHOB,
CUCTEM OPraHOB, a TAKXKE BCETO OPraHu3Ma B IEJIOM.
3. KpaTkoe coaepxxaHue JMCUMILINHBI:



1. BBenenue. Heo0X0AMMOCTh M3YYE€HUS OCHOB MEIUIIMHCKON BU3YAIM3AIlMN U TUATHOCTHKH B
Kypce 00Y4eHHUS CTYICHTOB -XUMHUKOB, TIOJTYJAIOIINX CHEIHATbHOCTh « XUMUYECKAsi TEXHOJIOTHS
CUHTCTHUYECKUX OHMOJOTHYECKH aKTUBHBIX BEHIECTB». VICTOpUYECKHE OTambl Pa3BUTHS
MEIHUIMHCKON BU3yAJIU3aLIUH.

VYraoybneHne aHaJTUTHUYECKOTO HANpaBJICHUS B HCCIEIOBAHHMAX YEIOBEYECKOTO OpraHu3Ma.
JocTwkeHus: B 0ONacTH JMArHOCTUKUA. HaydHO-TeXHMYECKHid Mporpecc OoOJIAaCTH XHMHH,
(bu3HuKY, OMOJIOTUN U METUITUHBI.

OnuH U3 BaXHBIX AJIEMEHTOB MEIUIIMHCKOW JTMAarHOCTHKU - MOJy4YeHUE H300pakKeHUi
BHYTPEHHUX OpraHoB ( cnoco0, OCHOBAaHHBIA HA PETUCTPAIMU TMPOIYCKAHUS >KECTKOTO
AJIEKTPOMArHUTHOTO W3JyYEHUS TKaHAMH OpraHu3Ma, akTyalbHOCTh B Halle BpeMs)
[locTosIHHOE COBEpIIEHCTBOBAHNE PErHCTPUPYIOIIUX MATEpUajIoB, M3JIydarolled ammaparypsl,
YMEHBIIIEHHUE 10 MUHUMYMa BPEJIHOTO BO3AECUCTBHE PEHTI€HOBCKOIO M3JIyuyeHHUs. 3HaUeHHE IS
paHHel TMarHoCTUKY MHOTUX 3a00JI€BaHU.

CoBpemeHHbIE CITOCOOBI MHTPOCKONMUHU (YJIBTPAa3BYKOBBIE HCCIIEOBAHUS, pPa3INYHbIC
CHOCOObI KOMIIBIOTEPHON TOMOTpapUU U Jp. METOAbI MEAUIIMHCKON BU3Yyalll3allun).

Bxrnag oTedecTBEHHBIX MEIMKOB, OWOJOrOB, (PU3MKOB, WHIKEHEPOB-XMMHUKOB B CO3JaHHUE
COBPEMEHHBIX MAaTepHaJIOB s MEIUIUHCKON MPOMBIIIEHHOCTH, CO3/IaHUE COBPEMEHHOM
anmapaTypsl I MEJUITUHCKONW TUArHOCTUKH.

2. Dnexrposuuedanorpadus (O3I).

DU3NOIIOTHYECKHE OCHOBHI . JnekTpodusnosiorus. buonorenmuansl. Bo3OyauMeie KIeTKu U
TKaHM, (usnonornueckue cBoicTBa. llpoBenenne Bo30yxkaeHus uyepe3 cuHarnc. CuHarc
BIEKTPUYECKUN U XUMUYECKUM.

Ucropuueckuii acnekt (uccienoBanme rncuxuatpa X.beprepa,1929 r.) Ocobennoctun D3I
VYcnoBus peructpanmu M crnocoObl aHanmm3a 2. DHmedanorpamMma, OCHOBHBIE PHUTMBI U
napameTpsl (anbda-BOIHBI, allb(a-puT™M, OCTa-BOJHBI, O€Ta-PUTM, JIEIbTA-BOJIHBI, JIEIbTa-PUTM,
TE€TTa-BOJHBI, TeTTa-puT™M). Metonbl 3amucu D3I  (OuMONSIpHBIN, MOHOTOJISIPHBIN).
OyHknuoHaneHoe 3HaueHue OO m ee cocrapisomux. 93 B MOKOEe W MPU YMCTBEHHOM
nesTenbHOCTH. [IpruMeHeHne BU3YaIbHOTO (KIMHMYECKOTo) aHamm3a DD B JMarHOCTUYECKHUX
nensx. Maraurosnnedanorpadus, MpeuMyIecTsa MeTo1a.

3. BesBannsie noreHuuansl (BII) romoBHoro mosra. OCHOBHBIE MOHSTHS HEHPO(PHU3UOIOTHU.
Breinenenne BII u3 o6meir OO0 vemoBeka. CrmocoObl W BO3MOXKHOCTH peructpanuu BII.
BbI3BaHHBIN CUMIIATUYECKUN TOTEHIIAT
CoOmrtuitHo-cBsi3annbie oTeHnuanbl (CCII). [Tpumepsr CCIT — aKTUBHOCTH ABUTAaTEIILHON KOPBI
(MOTOpHBIM MOTEHIMAN), MOTEHLMAJ, CBs3aHHBbIA Cc HamepeHusmMu (E-Bonna), moreHimai,
BO3HUKAIOIIMK TpU npomycke otaenbHoro ctumyna. MccinegoBanue BII u CCIL. Tpu ypoBHsA
aHanuza (DeHomeHonorudeckuii, gusnonornueckuii, GyHkumonanbueiii). BII — kak enuHuna
McuX0o(M3HOJIOTHYECKOTO  aHanu3a. Tomorpaduyeckoe KapTUPOBaHUE AIIEKTPUIECKOU
AKTUBHOCTH MO3ra Kak CyMmMMalus KOJUYECTBEHHBIX METOAOB aHanu3za O3 M BbI3BaHHBIX
MOTEHIIUATIOB.
4. Dnexrpomuorpadpus (OMI'). OcHoBbl Pu3MOIOTUU MBI, MBIIIIBI YeIOBEKa: MOHATHUE,
BUJIBI (KJIacCU(UKaIUs), CTPOCHHUE MBIIIEYHOW TKAaHU, €€ KPOBOTOK, WHHEpBAIMs, JTUM(POTOK.
MexaHu3M MBIIIEYHOTO coKpaiieHus. duznonorus Mei. OOMUNA MEXaHU3M MBIIIEYHOTO
cokpaieHus. CkenetrHole MbIbl. [loHsaTHe, BUABI (KiIaccupUKaIus), pacoI0KeHHeE.
Uctopuueckuit acnekt (I.Ilumep). OMI' kak MeTon wuccinenoBaHUs OHUOIIEKTPHUECKUX
MOTEHIIMANIOB, BO3HUKAIOIIUX B CKEJIETHBIX MBIIIIAX YeIOBEKa U KMBOTHBIX MPU BO30YXKIACHUU
MBIIIIEYHBIX BOJOKOH. Anmapatypa aist OMI (anekrpomuorpad, 3MeKTpOCTUMYIATOP), TPUHIIUTT
pabotsl. Llenun nposenenus OMI'. Buasr OMIT (untepdepenumonnas OMI', nokansnas OMI,
crumyisimionHas OMI'). Dnektpomuorpamma B HOpMe U mnpu maroiorusx. OOmactu
npumerennss OMI' (B menuiuHe, B NCUXO(MU3UOJIOTUH, B (PU3UOJIOTUU TPyAa W CIOPTa, B
W3YYeHUU JBHUTATEIbHON (DYHKIMU >KUBOTHBIX U YEJIOBEKA, B HCCIIEIOBAaHUSAX MPUMEHEHUS
MHUOPETIAKCAaHTOB, B UCCJICIOBAHUH BBICIICH HEPBHOM JESITENILHOCTH YEIOBEKA).



5. Dnexkrpokapauorpadus (OKI). Cepaue denoseka: ctpoeHue, QyHKIUU. DU3NOIOTHUYSCKUE
CBOICTBA Ceplia: aBTOMATU3M, ITPOBOUMOCTh, BO30OYIMMOCTh, COKpaTuMocTh. Cocyibl cepana,
ux perynsauus. CepaeuHblil LUK OHATUE, KOMIOHEHTBI, IIPOJAOJDKUTEIBHOCT, N3MEHYUBOCTb.
Mertoap! uccaenoBanus GyHKIUH cepaua.
OKI' kak OCHOBHOU HIMPOKO HMCHOJB3YEMBII METOJl MCCIEAOBAHUSL CEPACUYHOU JEATEIbHOCTU
YeJloBeKa.
CymHocth U KIMHHUYecKoe 3HadeHue OO, Onementst DI (cermeHTsl, wMHTEpBasbI DT,
MOCJIEI0OBATENILHOCTh BO30YXKAeHUM Kamep cepana). Bexrtopubeiit anamuz O320. OCHOBBI
BekTopHOi Teopuu DOI. Oteenenust D3I, [Ipoucxoxaenue 3yo6mos DI3I. HacocHas ¢yHKIusS
cepaua. Cepaeunbiii uki. Pabora knananoB cepsua. [locienoBaTenbHOCTh CEPACUHOTO ITUKIIA.
Cucroua. Jlnacrona. [Tokazarenu HacocHOU QyHKIIMU cep/a. Perymsmus aeareIpHOCTH cepara.
D3I B HOpME U NP NATOJIOTHH.
6. Peorpadus. buodusuyeckue CBOICTBAa >KUBBIX TKaHEWU: COMPOTUBIEHHE M EMKOCTb.
VYaenpHOE CONPOTHUBIIEHWE TKAHEW M KPOBHU. 3aBUCHUMOCTb COINPOTHBIEHUS TKAaHEH OT
KpOBEHANOJHEHM. YIbTpa3ByKoBble MeToAbl uccienoBanus (Y31). ®duznueckas ocHosa Y 3U.
CymHocTh  mbe3oaniekTpuueckoro d¢dekra. CoCTaBISIONIME CHCTEMBI  YIBTPA3BYKOBOM
JMarHOCTUKU — T'€HEepaTop YNbTPa3BYKOBBIX BOJH, JATUYMK YJIbTPa3BYKOBBIX BOJIH. MeToauku
Y31.
7. HewuHBa3uBHbIE METOJAMKH MEAMULMHCKUX HCCIENOBAaHUN (QYHKIMOHUPOBAHUS  OpPraHOB
YyesloBeKa B HOpMeE U IpH natojioruu. ToMmorpadudeckue MeTo sl uccienoBanus. [Ipennoceuiku
BO3HMKHOBEHHUS METOJIOB B ucTOopuM MeaunuHbl. KommnberorepHas tomorpadus (KT). Ilkana
Xancounna. Pazsutne coBpemenHoit KT. KoutpactHoe ycunenue (KT-anrmorpadus, KT-
nepdys3us). Pentrenoromorpadus. CymHocTh Meroma. I[lpemmyiectBa W HEIOCTaTKH
pentreHotroMorpaduu.  MarautHo-pe3oHancHas  Tomorpadus (MPT). HcnmomwszoBanme
(bMBUYECKOTO SIBJICHUS — SIEPHOTO MarHUTHOTO pe3oHanca. MP-nuddy3usa, MP-nepdy3us, MP-
cnektpockonusi. dynknuonansHas Tomorpadus. [lo3UTpOHHO-UMUCCHOHHAS TOMOTpadus.

4. O0beM yueOHOH TUCUMIIIMHBI

B 3aueTHEBIX B akanem.
Bunet yue6HOI paboTh eAMHULAX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY IJIAHY 3 108
AyJIUTOpPHBbIE 3aAHATHS: 1,33 48
Jlexknuu 0,844 16
[IpakTruueckue 3aHATHS 0,89 32
JlaGopaTtopust - -
CamocrosiTesibHas padora: 1,66 60
Buja KOHTpOJIS: 3a4eT ¢ OLEHKOM - -
B 3auetnbix | B actpos.
Buner yue6HOM paboTh eIVMHULIaX Yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
AyIUTOpHBbIE 3aHATHS: 1,33 36
Jlexuu 0,844 12
IIpakTHueckue 3aHATHS 0,89 24
JlaGopaTopus - -
CamocrosiTesbHast padora: 1,66 45
Buj KOHTpOJIS: 3a4€T ¢ OIEHKOH - -

4.5. IIpakTukn




Y4yeOHasi npaKkTHKa

AHHOTauMs padoyeii mporpaMMbl AU CHUILIHHBI
«IIpakTHKa 110 MOJy4eHHI0 NPO(ecCHOHAIBLHBIX YMEHUIl U HABBIKOB, B TOM YHCJIe
NEepPBUYHBIX YMEHHUI 1 HABBIKOB HAYYHO-HCCJIEI0BATE]bCKOM AesTeqabHOCcTH» (B2.Y.1)

1. Hesab yueOHOI NpaKTHKH

— O3HAKOMJIEHHE 00y4aroluXxcs ¢ TEMATUKOW U OpraHu3aluell HayuyHbIX MCCIEA0BAHUM,
MPOBOJMMBIX B HAayYHO-HCCIIEAOBATEILCKUX J1a0OpaTOpHUAX XHUMHKO-(papMareBTHIeCKOTo
dakynprera, 1a00paTOPHUSIX HAYYHO-HCCIEIOBATEIBCKUX HHCTUTYTOB Poccuiickoil akamemMuun
HAyK U IPYT'UX TOCYIapCTBEHHBIX U HETOCYIapCTBEHHBIX HAYYHBIX OpraHU3alni;

- 3aKpeIUIeHUE U YrITyOJIeHne TEOPETUIECKUX 3HAHHH, IOJTYIEHHBIX B X0JIe 00yUeHMS,

- MpHOOpEeTeHNEe 00YJAIOIIMMHCS PAKTUIECKAX HABBIKOB U YMEHHH, YHUBEPCAIBHBIX H
podecCHOHAIBHBIX KOMIIETEHIIMH, a TaKXe OINbITa CAMOCTOATEIbHOW Hpo¢eCCHOHAIbHON
NeSATeIbHOCTH;

- ¢popMHUpOBaHUA Y 00YUAOIIUXCSI CTOCOOHOCTH pabOTaTh CaMOCTOSATEIFHO M B COCTaBE
KOMaHJbl, TOTOBHOCTH K COTPYAHWYECTBY, TIPUHATHIO pEIICHWH, CIIOCOOHOCTH K
poheCCHOHATBHOM U COITMATBLHOM a/lanTalllH.

®opma MpoBeJIeHUs] XUMHUKO-TEXHOJIOTHYeCKO! (yuyeOHOM) mpakTuku: 1labopaTopHas. B
TEYEeHHUE MPAKTUKH TPOBOIATCS MPOU3BOJICTBEHHBIC SKCKYPCUU Ha XUMHUECKUE TIPEIIPUATHS U
B HAyYHBIC OpTaHU3AlNN PErHOHA.

WTorn nmpakTHKH OT[EHUBAIOTCS 3a4eT.

2. B pe3yabTaTe M3y4yeHus1 y4eOHOM MPAKTHKH CHENHATHCT JOJIKEH:

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

- CITOCOOHOCTRIO K TIOMCKY, 00paboTKe, aHaIu3y HaydHOH uHGopMauu U GopMyIupoBKe HA UX
OCHOBE BBIBOJIOB U nipeasioxkenuit (OI1K-5);

- BIAJICHUEM CHCTeMON (YyHIaMEHTANbHBIX XHUMHYECKUX MOHATHUM U METOA0JIOIMYECKUX
aCmeKTOB XuMuH, (hopMamMu U MeToiaMu HaydHoro rmo3HaHus (I1K-3);

- BJAJEHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHSIMU TpU  IJAHUPOBAHUU
UCCIIEIOBAaHUM, NOJy4eHHMH U 00paboTKe pe3yJbTaTOB HAy4YHBIX JKCIEPHUMEHTOB, cOope,
00paboTKe, XpaHEHUH, TIPEICTABIICHUN U Tiepeaade HaydHou nadopmanuu (I1K-6);

B pesynbraTe npoxoxkaeHus: yaeOHON MPAKTUKHU CTYIEHT JI0JDKEH

3namo:

— OCHOBHBIE TEXHOJOTHYECKHE MTPOLIECCHI, U3y4yaeMble Ha IPAKTHKE;
— OCHOBHBIE CIIOCOOBI CHHTE3a, aHaJIN3a, IPOU3BOJICTBA;

Ymemu:

— TIOJIb30BAaThCS OCHOBHBIM TEXHOJOTMYECKMM WM aHaJUTHYECKUM 0OOpyIOBaHUEM,
W3YYEHHBIM B XOJ€ MPaKTUKU;

Braoemy:

— KOMIUIEKCOM  TNEpBOHAYallbHBIX  3HAHUNW W MpPEACTaBIeHHM 00  opraHuzanuu
TEXHOJIOTMYECKOT0 WIIM HAyYHO-HCCIIEI0BATEIbCKOTO MPOLIECcCa;

— HaBBIKAMHU H3JI0KCHHS TMOJYYSHHBIX 3HAHHM B BHJAE OTYETa O MPOXOXKICHHH MPAKTUKH,
ONMCAHMSI UCXOJHBIX MaTepPHUajIoOB, CHHTE3a, KOHTPOJIS KaueCTBa FOTOBOM MPOIYKIIUH.

3. Kpartkoe conep:kanue y4eOHOM NPAKTHKH

VYuebHasi mpakTHKa NpPOBOAUTCA B 4 cemecTpe B (OpME TEOPETHUECKHX 3aHATHH U
JKCKYpCUH.

1. ITocemenue TeMaTUYECKUX SKCIIO3UINIA MYy3€€B U BBICTaBOK.

2. TlocemieHne HWHCTUTYTOB U NPEANPHUATHNA 3aHATBIX CHHTE30M, aHAIW30M U
MIPOU3BOICTBOM (PU3HOJIOTUYECKU aKTUBHBIX BEIIECTB.

O3HakoMIIEHHE C OCHOBHBIMH TE€XHOJIOTHYECKUMH CTAAUSIMU U CIIOCOOaMHU MTPOU3BOJICTBA
(U3MOJIOTHYECKN aKTUBHBIX BEIIECTB, JIEKAPCTBEHHBIX INpENapaToB, CBOMCTBAMHU M 00JacTAMU
WX IPUMEHEHHUS.



3. O3HaKOMJICHHE C MEPCIEKTUBHBIMUA HAyYHBIMHU pa3pabdOTKaMu B OOJACTH CHHTE3a H
KOHCTPYUpPOBaHUS (U3MOJOTHUECKH aKTHBHBIX BEIIECTB M JIGKAPCTBEHHBIX IIpenapaToB.
[locemenne Hay4yHbIX Jaboparopuii Kadeap W 3HAKOMCTBO C OpraHuzanueid paboTbl B
UCCIIEI0BATENILCKON JIAOOPATOPUHL.

4. IoaroToBKY OTYETa O MPOXOXKACHUU YUCOHOH MPAKTHKH.

TpeboBanwusi, mpeabABIsieMbIE K HAMCAHUIO U TIPEICTABICHUIO OTYETA.

KonkperHoe conepkanne yaeOHON MPAKTHKU OMPEACISIETCS C YIeTOM BO3MOXKHOCTEH U

MHTEpECOB Kadeaphl, OPraHU3YIONIeH MPAKTUKY, U TPUHUMAIOIIEH OpraHu3aluy.

4. O0beM NPAKTHKH

. B 3auernbix | B akangem.
Bunsl yaeOHOI paboThI
SMHHIIAX qyacax
OO0uasi Tpy10€eMKOCTb IMCHUILIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
CamocrosiTesibHas padoTa 3,0 108
CaMocCTOATENbHOE MOTYYEHUE U OCBOEHUE 3HAHUM, yMEHUH 3.0 108
Y HABBIKOB B COOTBETCTBHH C ITPOTPAMMOA ’
Bua nToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM — —
. B 3auetHBIX | B akanmewm.
Buner yue6HOI paboTh
SIMHHIIAX yacax
OO0uiasi Tpy10€eMKOCTb JMCHUIIIHHBI N0 Y4eOHOMY MJIAHY 3,0 81
CamocrosiTesqibHast padboTa 3,0 81
CamocTosITeNIbHOE TIOJTYYEHHE U OCBOCHUE 3HAHWM, YMEHU 3.0 31
Y HaBBIKOB B COOTBETCTBHH C IIPOTPaMMOi ’
Buja uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM — —

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Hay4unast ucciaenoBareabckas padora» (b2.H.1)

1. leap HAYy4YHOH HCCiIeI0BATENbCKOH padoThl: GpopMupoBaHue npodecCHOHATBLHBIX
KOMIIETEHIIMII ~ MOCPEACTBOM  IUIAHUPOBAHHUA M OCYIIECTBIIEHUS  SKCIIEPUMEHTAIBbHOMN
NESTeNbHOCTH Ha OCHOBAaHUM M3YyYEHHBIX JAMCHMIUIMH, B TOM YHCJIE CHEIHAIbHBIX, U
CaMOCTOSITENIbHO U3yYeHHOU NH(pOpMAIIUU.

OCHOBHBIMH 33/1a4aMH JUCLUILINHBI SBIISETCS MPHOOPETEHNE HABBIKOB MJIAHUPOBAHUS U
BBITIOJIHEHUSI ~ HAYYHO-UCCIIEIOBATeNbCKOM  paboThl;  00paboTKa,  WHTEpIpeTanus U
MPEJICTaBJICHHE  HAYYHBIX  pPe3yJbTaToOB, TOJArOTOBKAa K  BBINOJHEHHIO  BBIMTYCKHOMU
KBaTM(UKAITMOHHONW PabOTHI.

2. B pesyabTare n3y4eHust AUCUHUILIMHBI CHEHAJIHUCT 10JIKEH::

Ob6nadams CleAyOIUMI KOMIIETEHIIUSMU:

- CHOCOOHOCTBIO BOCHPUHHMMATh, pa3BUBaThb M HUCIOJb30BATh TEOPETUYECKHE OCHOBBI
TPaJUIMOHHBIX U HOBBIX pa3/JesIoOB XMMHHU NP pelieHun npodeccuoHanbHbix 3a1a4 (OIIK-1);

- BJIQJICHUEM HaBbIKAMU XHMMUYECKOTO HKCIEPHUMEHTA, CUHTETHYECKUMHU W AHAIUTUYECKUMU
METOJaMH MOJyYE€HUS M UCCIIEJOBAHUS XUMUUECKuX BeriecTB U peakiuii (OIIK-2);

- CIIOCOOHOCTBIO MPOBOJUTH HAy4YHbIE MCCIEIOBaHUA MO CHOPMYIMPOBAHHOW TEMaTHKE U
II0JIy4aTh HOBBIEC HAay4YHbIE U NpUKIagHble pe3ynbTathl (11K-1);

- BJIAJICHUEM HaBBIKAMM HCIIOJIb30BAHUSI COBPEMEHHOM armaparypbl pU IPOBEIECHUN HAYYHBIX
uccnepoanuit (I11K-2);



- BIAJCHHEM CHCTeMON (YHIaMEHTAIBHBIX XHUMHYECKUX TOHATHA W METOJI0JIOTHUECKUX
aCTIEKTOB XUMUH, popMamMu 1 MeToiaMu HaydHoro no3Hanus ([1K-3);

- CHOCOOHOCTBIO TPHMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IPH OOCYXKICHUH
nostyueHHsbIX pe3ynbraroB (I1K-4);

- CIIOCOOHOCTBIO MPHOOpPETaTh HOBBIE 3HAHUS C HCIOJB30BAHMEM COBPEMEHHBIX HAyYHBIX
METOJIOB M BIIQJICHWE HWMH Ha YPOBHE, HEOOXOOMMOM [UIs peIIeHHs 3a7ad, WMEIOIIUX
€CTeCTBEHHOHAYYHOE COJIEp)KaHWE M BO3HMUKAIONIMX NPU BBHIMOIHEHUH TPO(ECCHOHATBHBIX
bynxumit (ITK-5);

- BIIAJICHUEM COBPEMEHHBIMH KOMIBIOTEPHBIMU TEXHOJOTHSAMHU TMPU  IUIAHUPOBAHUHU
HCCIIEIOBAaHUM, NOJYy4eHMM U 00pabdoTKe pe3yiabTaTOB HAy4YHbIX AKCIEPUMEHTOB, cOope,
00paboTke, XpaHEHHH, IPEACTABICHUHN U nepenade HayaHoi napopmanuu (I1K-6);

- TOTOBHOCTBIO IPEACTABIATh MOJYyYEHHbIE B HMCCIEIOBAHUSAX PE3YNbTaThl B BHUJIE OTYETOB U
Hay4yHBIX MyOJMKalUN (CTEHIOBBIX JOKIAJ0B, pedepaToB U cTaTeil B MEPHOJUUECKON HAyUHOMU
nevarn) (I1K-7);

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00YJaOLUICs TOKEH

3uamo:

— TOpSAJOK OpraHU3alluy, IUIAHUPOBAHMSI U TPOBEIEHUS HAYYHO-HCCIEI0BATEIbCKUX
paboT C UCTIOIB30BAHUEM MOCIEAHUX HAYYHO-TEXHUUECKUX TOCTHKEHUH B TaHHOM 00s1acTu;

— TEOpeTHYECKHE OCHOBBI CHHTE3a OpPraHMYECKUX COEJMHEHUN U TNPUMEHSTh OSTH
3HAHUS Ha MTPAKTHUKE;

— CBOIICTBa XMMHYECKHX JIEMEHTOB, COCIMHEHUN M MaTepuajoB Ha MX OCHOBE IS
pelIeHNs HayYHO-HCCIIeI0BaTeNbCKUX 3a/1a4;

Ymems:

— OCYIIECTBIIATH MOUCK, 00pabOTKYy U aHaIu3 HAayYHO-TEXHUYECKOW WH(MOpMAIu 1o
MpOQUITIO BBIIOIHAEMON pabOThI, B TOM YHCIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBpEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH MPOBEACHNUE SKCIIEPUMEHTOB
Y UCHBITAaHUH, POBOJUTH UX 0OPaOOTKY M aHAJIM3UPOBATh PE3YJIbTaThI;

— IPUMEHATh TEOPETUYECKHE 3HAHMS, IIOJYYEHHbIE NIPU H3YYEHUH €CTECTBEHHO-
Hay4YHbIX TMCLUUIUIMH JUIsl aHAIN3a SKCIIEPUMEHTAIBbHBIX JaHHBIX;

Braoems:

— CIHOCOOHOCTBIO peliaTh IMOCTABJICHHBIE 3aJauM, HCIOJb3ysd YMEHHUS U HaBBIKU B
OpraHu3alii Hay4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX paboT;

— CIHOCOOHOCTBIO H3y4aTh HAayYHO-TEXHUYECKYI0 HMH(OpPMAINIO, OTCUECTBEHHBIH U
3apyOeKHBIN OTBIT M0 TEMATUKE HCCIEI0BaHUS.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI

B nporiecce ocBoeHUS TUCIUILIMHBI 00YyYaIOIIUNACS JOHKEH MOATOTOBUTE U MPECTaBUTh
K 3alIUTe Hay4HO-UccienoBaTenbekyo padory (HUP), BeimomHEHHYI0O HA COBPEMEHHOM YPOBHE
pPa3BUTHUS HAYKHM M TEXHUKU M COOTBETCTBYIOLIYIO BBIOPAHHOMY HANpPABIIEHUIO MOATOTOBKH U
porpamMme oOyueHusl.

B npencrasnennoi k 3amure HUP nospkHBI 1ONYyYuTh pa3sBUTHE 3HAHUS U HABBIKW,
MOJIyYeHHBIE OO0YYarolMMCS TPU OCBOCHHUU NPOTPAMMBI CIEIHAIWTETa, B TOM YHCIE MpU
M3y4YEHUU chenuanbHbix aucuuiuinH. [lpenacraBnennas k 3amute HUP pgomxna copepxkathb
OCHOBHBIE TEOPETUYECKUE TMOJOKEHUS, SKCIEPUMEHTAIbHBIE PE3YJIbTAThl, MPAKTUUYECKHE
JOCTHIKEHHS ¥ BBIBOJIBI IO paboTe.

4. O0beM HAYYHOM MCCIIe10BATEeIbCKONH PadoThI

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboThI
eAMHMIIAX qacax
O0mas TpyA0eMKOCTb JMCHHUILIMHBI 10 Y4eOHOMY IVIaHY 24 864
AyIMTOpPHBIC 3aHATHS 11,5 414
CamocrosiTesibHast padora 12,5 450
Bua uTOroBOro KOHTPOJISA: 324€T HJIH 32a4€eT ¢ OLCHKOH - -




3 cemecTp

OO0uiasi TPy10€eMKOCTh B ceMecTpe 1 36
Kounraktnas pa6ora (KP): 0,44 16
KonTakTHas pabora ¢ mpernoaBaTesnemMm 0,44 16
CamocrositesbHas padora (CP): 0,66 20
CamocTosTensHOE OCBOCHHUE 3HAHUM, YMEHUM U HaBBIKOB I10 0,66 20
nporpamme HUP
Bujx KoHTpOJIA: 3a4ueT - -
4 cemecTp
OO0u1asi TPy10€eMKOCTh B ceMecTpe 1 36
Konraktnas patora (KP): 0,44 16
KoHnTakTHas paboTa ¢ mpenogaBareiemMm 0,44 16
CamocrositesibHas padora (CP): 0,66 20
CamocTosTeTbHOE OCBOCHHUE 3HAHUM, YMEHUN U HaBBIKOB I10 0,66 20
nporpamme HUP
Buja KOHTpOJISA: 3a4eT - -
S cemecTp
OO0u1asi TPY10€eMKOCTh AUCHUIJIMHBI 110 Y4€OHOMY IJIAHY 2 72
KonTakTHas padora (KP): 0,88 32
KonraktHas paboTta ¢ nmpenoaaBarenem 0,88 32
CamocrositeqbHas padora (CP): 1,11 40
CaMocTosATENTPHOE OCBOCHHE 3HAHUM, YMEHHUI U HaBBIKOB I10 1,11 40
nporpamme H1P
Bua konTposs: 3auer - -
6 cemecTp
OO0u1asi TPy10€eMKOCTh B ceMecTpe 3 108
KonTakTHas padora (KP): 1,23 48
KonrakTHas paboTa ¢ mpenoaBareiem 1,23 48
CamocrositesbHas padora (CP): 1,67 60
CamocTosITeNIbHO€ OCBOCHUE 3HAHUM, YMEHUI Y HABBIKOB MO 1,67 60
nporpamme HAP
Buja KOHTPOJIsA: 3a4€T C OlEHKOM - -
7 ceMecTp
OO0uiasi TPy10€eMKOCTh B ceMecTpe 2 108
KonTakTHas padora (KP): 2,22 80
KonTtakTHas paboTa ¢ mpenogaBareiem 2,22 80
CamocrositesbHas padora (CP): 0,78 28
CamMocTosATenbHOE OCBOCHHUE 3HAHUM, YMEHUW U HaBBIKOB I10 0,78 28
nporpamme HUP
Bujg koHTpOJISI: 3aUeT - -
8 cemecTp
O01asi TPy10eMKOCTh B ceMecTpe 4 144
KonraktHas padora (KP): 2,67 96
KonTakTHas paboTa ¢ mpemnojiaBaTeiaem 2,67 96
CamocrositesbHas padora (CP): 1,33 48
CamMocTosATenbHOE OCBOCHHUE 3HAaHUM, YMEHUN U HaBBIKOB I10 1,33 48
nporpamme HUP
Bujx KOHTPOJISA: 3a4eT C OLEHKOH - -
9 cemecTp
OO0miasi TPy10eMKOCTh B ceMecTpe 8 288
KonraktHas padora (KP): 4 144




KonTakTHas paboTa ¢ npernoiaBaTeaem 4 144
CamocrositesbHas padora (CP): 4 144
CaMocTOATENBPHOE OCBOECHNE 3HAHUM, YMEHHUI 1 HaBBIKOB 110 4 144
nporpamme HUP
By KOHTPOJIS: 32a4eT ¢ OLIEHKOI - -
Cemectp A
OO0u1asi Tpy10eMKOCTh B ceMecTpe 3 108
Konraktnas patora (KP): 1,5 54
KonTakTHas paboTa ¢ mpernoiaBaTeiem 1,5 54
CamocrositesibHas padora (CP): 1,5 54
CaMocTOATENHbHOE OCBOEHNE 3HAaHUM, YMEHHI 1 HaBBIKOB 110 1,5 54
nporpamme HUP
Buja KOHTPOJISA: 324€T C OLCHKOMH - -
Bunel yue6HOM paboTh B saueribix B actp.
eIMHUIIAX qacax
OO0uasi Tpy10€eMKOCTb IMCHUIIIHHBI N0 Y4eOHOMY MJIAHY 24 648
AyIUTOpPHBbIE 3aHATHS 11,5 310,5
CamocrosiTesqibHast padoTa 12,5 337,5
Buj uTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTANUA padoyeid MPOrpaMMbl TUCUUIIIMHBI
«Hay4yHnas ucciaenoBareabckas padoora. [loaroroska urorosoit nyosmkanum» (b2.H.2)

1. Heab Hay4yHO-HCCIEI0BATEIBLCKONH PadoThl: (hopMupoBaHHEe MPO(HECCHOHATBHBIX
KOMIIETEHIIMII ~ MOCPEACTBOM  IUIAHUPOBAHHUSA M OCYIIECTBIIEHUS  SKCIIEPUMEHTAIbHOMN
NEeSITeNbHOCTH HAa OCHOBAaHUM M3YYEHHBIX MAMCHMIUIMH, B TOM YHCJIE CHEHHAIbHBIX, U
CaMOCTOSITENIbHO U3yYeHHOU NH(pOpMaLIUU.

OCHOBHBIMH 33/1a4aM¥ JUCLUILINHBI SBIISETCS MPUOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBITIOJIHEHUSI ~ HAYYHO-UCCIIEIOBATeNIbCKOM  paboThl;  00paboOTKa,  WHTEepIpeTauus U
Mpe/CTaBJICHHEe  HAy4YHBIX  pe3yJbTaTOB;, MOJArOTOBKA K  BBINOJHEHUIO  BBIMTYCKHOU
KBaTM(UKAITMOHHONU PaOOTHI.

2. B pe3yabTare n3yueHus AUCUMILJIMHBI CHIEHHATHUCT I0JIKEH::

Obaaoams CleqyOIUMA KOMIIETCHIIUSIMU:

- CIOCOOHOCTBIO BOCHPHUHMMATH, pa3BUBaTh U HCIOJB30BaTh TEOPETUYECKHE OCHOBBI
TPaJAULIMOHHBIX U HOBBIX Pa3/ieJIOB XMMUH MpH pelieHnu npodeccuonansubix 3ama4 (OIIK-1);

- BJIaJICHUEM HaBBIKAMU XHMUYECKOTO JKCHEPUMEHTA, CUHTETUYECKUMH U aHAIUTHYECKUMHU
METO/IaMHU MOJTyYeHHS U UCCIIEIOBaHUsl XUMUUYECKUX BeecTB u peakuuii (OI1K-2);

- CHOCOOHOCTBIO HCIIOJIb30BATh TEOPETHUECKHE OCHOBBI (PYHJaMEHTAIbHBIX pa3/esioB
MaTeMaTHKU U ¢u3uku B npodeccuonansHoit nestensuoct (OIIK-3);

- CHOCOOHOCTBIO  pemiarh  3ajJadyd  Npo(eCcCHOHATBHONW  JeITEeIbHOCTM Ha  OCHOBE
nHGOpMAMOHHON M OuOIMOrpaduuecKkoil KynbTypsl € HpPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI U BEIYUCIUTENBHBIX CPEJCTB C YIETOM OCHOBHBIX TpeOOBaHUN
uHpopmannoHHoit 6ezonacHoctu (OITK-4);

- CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHAIN3y HaydHOU MH(popMauu 1 GOpMyITUPOBKE HAa UX
OCHOBE BbIBOJIOB U npeanoxkenuit (OIIK-5);

- BJIa/ICHUEM HOpPMaMM TEeXHUKH O€30MacHOCTH M yMEHHEM Peajn30BaTh UX B JIAOOPATOPHBIX U
TexHonornaeckux ycnopusx (OITK-6);

- TOTOBHOCTBIO K KOMMYHHUKAIIMHM B YCTHOW U MUCBMEHHOM (OpMax Ha PyCCKOM M MHOCTPAHHOM
A3BIKAX JUIS pelIeHus 3a1a4 npodeccuonanbHoil aesrensoct (OIIK-7);




- CIIOCOOHOCTBIO TPOBOJUTH HAy4YHBIE HCCICIOBAaHHUA MO CHOPMYIMPOBAHHOM TEMAaTHKE M
[10JIy4aTh HOBBIE HAay4YHbIE U NpUKIagHble pe3ynbTathl (I1K-1);

- BJIJICHUEM HaBBIKAMM HCIIOJIb30BAHUS COBPEMEHHOM armaparypbl Py IPOBEIECHUN HAYYHBIX
uccnepoanuit (I11K-2);

- BJAJCHHEM CHUCTEeMOH (yHAAMEHTATbHBIX XHUMHYECKHX MOHATUH W METOJO0JOIMYECKHX
aCIeKTOB XUMUH, popMamMu U MeToiaMu HayqHoro no3Hanus (I1K-3);

- CrHOCOOHOCTBIO TPHMEHSATH OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IPH OOCYXKICHUH
nostyueHHsbIX pe3ynbraroB (I11K-4);

- CIIOCOOHOCTBIO MPHOOpPETaTh HOBBIE 3HAHUS C HCIOJB30BAHUEM COBPEMEHHBIX HAayYHBIX
METOJIOB M BIIQJICHWE HWMH Ha YPOBHE, HEOOXOOMMOM [UIs pEIIeHHUs 3a7ad, WMEIOIIUX
€CTeCTBEHHOHAYYHOE COJACP)KaHHWE M BO3HUKAIOUIMX IIPU BBIMOJHEHHH MPO(ECCHOHATBHBIX
¢bynkuwmit (IK-5);

- BJAJIEHUEM COBPEMEHHBIMM KOMIIBIOTEPHBIMM TEXHOJOTHSMU TpU  IUJIAHUPOBAHUU
UCCIIEIOBAaHUM, NOJYy4eHHMH U 00pabdoTKe pe3yiabTaTOB HAy4YHBIX HKCIIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH, IPEJCTABJIEHNH U niepeaaye HayuHoi nHpopmanuu (I1K-6);

- TOTOBHOCTBIO IPEACTABIATh MOJYyYEHHbIE B HMCCIEIOBAHUSAX PE3YyNbTaThl B BHUJIE OTYETOB U
Hay4yHBIX MyOJMKalUNA (CTEHAOBBIX JOKIAJ0B, pedepaToB U CTaTe B MEPUOJUYECKON HAyUHOU
nevaru) (I1K-7);

B pesynbpraTe u3yueHus AUCUUIIIMHBI O0yJarOIUICs T0KEH

3namy:

— TOpSAJOK OpraHU3alUy, IUIAHUPOBAHUS W TPOBENIEHUS HAYYHO-HCCIIE0BATEIbCKUX
paboT C UCTIOIB30BAHUEM MOCIEAHUX HAYYHO-TEXHUUECKUX TOCTHKEHUH B TaHHOM 00s1acTy;

— TEOpeTHYECKHE OCHOBBI CHHTE3a OpPraHMYECKUX COEIMHEHUN U TMPUMEHSTh OSTH
3HAHMS HA IPAKTHKE;

— CBOMCTBAa XMMHYECKMX JIEMEHTOB, COCIMHEHUN M MATCPHUAIOB HA MX OCHOBE [UIA
PEILIECHNs HayYHO-HCCIIEN0BATENbCKUX 3a/1a4;

Ymems:

— OCYIIECTBIIATH MOUCK, 00pabOTKYy M aHaIu3 HAYyYHO-TEXHUYECKOW WHMOpMAIUu 1o
PO(UITIO BBINOIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX IPUOOpax, OPraHU30BbIBATh MPOBEICHUE SIKCIIEPUMEHTOB
U UCIIBITAaHUH, IPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTAThI;

— TIPUMEHATH TEOPETUYECKUE 3HAHUA, IIOJIYYEHHBIC IIPH HM3YYCHHHM €CTECTBEHHO-
HAy4YHBIX JUCLUUIUIMH JUIs AaHAJIU3a SKCIIEPUMEHTAIbHbBIX JaHHBIX;

Braoems:

— CIIOCOOHOCTBIO pellaTh IOCTAaBJICHHBIE 3aJlaud, UCIOJb3ysd YMEHHMS U HaBBIKU B
OpraHu3alM Hay4HO-UCCIIeI0BATEIbCKUX U TEXHOJIOTHUYECKUX PaboT;

— CIIOCOOHOCTBIO H3y4yaTh HAYYHO-TEXHHUYECKYIO HH(POpPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OIBIT IO TEMATUKE UCCIIEIOBAHHUS.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

B npouecce ocBoeHMs JUCUUILIMHBI 00y4JaroIUNACs T0JKEH OATOTOBUTH U MPEICTABUTh
K 3alllUTe Hay4HO-HccienoBarenbekyto padboty (HUP), BeInOIHEHHYI0O HA COBPEMEHHOM YpPOBHE
pa3BUTHS HAYKU U TEXHUKH U COOTBETCTBYIOLIYIO BBIOPAHHOMY HAIpPaBICHHUIO MOJTOTOBKH U
nporpamme oOy4eHusl.

B npencrasnennoii k 3amure HUP nospkHBI MONYyYuTh pa3sBUTHE 3HAHUS U HABBIKW,
MOJTydeHHble OOyJaroIMMCsl MPH OCBOEHHM HPOTPaMMBbl CIEIMaIUTeTa, B TOM 4YHCIE HpU
U3Y4YEHHUHU clienuanbHblXx aucuuiuH. llpencrasnennas k 3amure HUP nomkna comepxarsb
OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, DSKCIIEPUMEHTAIBHBIE PpE3YJIbTaThl, IPAKTUYECKHUE
JOCTHKEHUS U BBIBOJIBI 110 paboTe.

4. Oobem pucnumiuebl «Hayuynas wucciaenoBarenbckass padora. Iloaroroska
HUTOr0BOI MyOJIMKANMI»

B 3aueTHBIX B akanem.

Bunel yueOHOM padboThI
JBL ¥4 p eIUHULAX yacax




OO0masi Tpy10eMKOCTb IMCUUILIMHBI N0 Y4e0HOMY IJIAHY 9 324

AyIMTOpHBIE 3aHATHS 4,5 162
CamocrosiTesibHast padora 4,5 162
By UTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -
Cemectp A

OO0uiasi Tpy10eMKOCTh B ceMecTpe 9 324
Konraktnas patora (KP): 4,5 162
KonTakTHas paboTa ¢ mpernojaBaTeiem 4,5 162
CamocrositesbHas padora (CP): 4,5 162
CamocTosiTeTbHOE OCBOCHUE 3HAHUM, YMEHUN U HAaBBIKOB 110 4.5 162

nporpamme HUP

Buja KOHTPOJISA: 3a4€T C OLEHKOMH - -

. B 3auetnbIX B actp.
Bunel yue6HOM paboTh
eIMHUTIAX qyacax
OO0uiasi Tpy10€eMKOCTh IMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 9 243
AyIUTOpPHBbIE 3aHATHS 4,5 121,5
CamocrosiTesqibHast padoTa 4,5 121,5
Bua uTOroBoro KOHTpOJIfA: 3a4eT C OLEHKOMH - -
Cemectp A

OO011asi TPY10€eMKOCTh B ceMecTpe 9 243
KonTaktHas padora (KP): 4,5 121,5
KonrtakTHas paboTa ¢ mpenoaBareiemMm 4,5 121,5
CamocrositesbHas padora (CP): 4,5 121,5
CamocTosITeTbHOE OCBOCHUE 3HAHUM, YMEHUI W HABBIKOB MO 4,5 121.5

nporpamme HAP

Bujx KOHTpPOJIs: 3a4€T C OlEHKOM - -

B2.11 IIpou3BoacTBeHHAS] MPAKTHKA
B2.1I1.1 TexHosornyeckasi NpaKTUKA

1. Ileab NPaKTHKH — [PAKTUYECKOE U3YYEHHE TEXHOJOTUMH MpPOU3BOJCTBA
(U3M0JIOTNYECKN aKTUBHBIX COEJMHEHUI: arpOXMMHYECKHX, JIEKAPCTBEHHBIX IIpenapaToB U Jp.,
CTPYKTYpbl ~HpPEANpPUATHS, METOJOB U OCOOCHHOCTEH YIpaBICHHUsS MPOU3BOACTBEHHBIM
nporeccoM. PopMupoBaHre y 00ydaromerocs ClioCOOHOCTH OCYIIECTBIATh TEXHOJOTUYECKUI
Ipolecc IMpOU3BOACTBA (DU3MOJOTMYECKH AKTUBHBIX COEJUHEHUH B COOTBETCTBUU C
periaMeHToM.

2. B pe3yabTate H3y4YeHHs JMCHHUIIIMHBI CIICHHATUCT JOJIKEH:
Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:
- CHOCOOHOCTBIO BOCHPUHHMMATH, pa3BUBaThb M HUCIOJb30BATh TEOPETUYECKHE OCHOBBI
TPaJULIMOHHBIX U HOBBIX pa3/JesoOB XMMHHU NpHU pelieHun npodeccuoHanbHbix 3a1a4 (OIIK-1);
- CIOCOOHOCTBIO K MOUCKY, 00pabOoTKe, aHAIN3y HaydHOH MHpOpMaLuu U GOpMYINPOBKE HA MX
OCHOBE BbIBOJIOB U npeanoxkenuit (OIIK-5);
- BJIa/ICHUEM HOpMaMM TEXHHKH O€30MaCHOCTH M YMEHHEM Pealn30BaTh MX B JJAOOPATOPHBIX U
TexHojoruyeckux yciaosusax (OITK-6);
- CIIOCOOHOCTBIO MPOBOJUTH HAy4YHbIE MCCIEIOBaHHUA MO CHOPMYIMPOBAHHOM TeMaTHKE U
II0JIy4aTh HOBBIEC HAay4YHbIE U NpUKIagHbIe pe3ynbTathl (11K-1);
- BJIAJICHUEM HaBBIKAMM HCIIOJIb30BAHUS COBPEMEHHOM ammaparypbl Py IPOBEIECHUN HAYYHBIX
uccnepoanuit (I11K-2);
- BJAJCHHEM CHUCTEeMOM (yHIAMEHTAIbHBIX XMMHUYECKMX HOHATHH M METOJOJOTHYECKUX
acleKTOB XUMUH, (hopMaMu U MeTo1aMu HayyHoro no3Hanus (I11K-3);




- CrHOCOOHOCTBIO MPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IPH OOCYXKICHUH
nostyueHHbIX pe3ynbraroB (I1K-4);

- CIIOCOOHOCTBIO MPHOOpETaTh HOBBIE 3HAHUS C HCIOJIb30BAHHEM COBPEMEHHBIX HayYHBIX
METOJIOB M BIJIQJICHWE HUMH Ha YPOBHE, HEOOXOOMMOM [UIsi peIIeHHs 3a7ad, HMEIOLIUX
€CTeCTBEHHOHAYYHOE COJEP)KaHWE M BO3HUKAIOUIMX IPU BBIMOJIHEHUH TPO(ecCHOHAIBHBIX
bynxumit (ITK-5);

- BJAJEHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTMSMH MpU  IJJAHUPOBAHUU
UCCIIEIOBAaHUM, NOJYy4eHUH U O00pabOTKEe pe3yJbTaTOB HAy4YHBIX SKCIEPUMEHTOB, cOope,
00paboTke, XpaHEHHH, IPEACTABICHNN U nepenade HaydHoi napopmanuu (I1K-6);

- TOTOBHOCTBIO IPEACTABIATh NOJYYEHHBIE B HMCCIEIOBAHUSAX PE3YNIbTaThl B BHUJIE OTYETOB U
HAYYHBIX MyONUKAIMi (CTEeHIOBBIX JOKJIAJI0B, peepaToB U cTaTel B MEPHOIMUECKON HAYIHOM
nevarn) (I1K-7);

- BJIAJICHUEM OCHOBHBIMM XMMMUYECKUMH, (QU3NYECKUMH U TEXHUYECKUMHU AacleKTaMH
XMMHUYECKOTO MPOMBIIUIEHHOTO MPOU3BOJICTBA C YYETOM CBIPHEBBIX M DHEPreTUUECKUX 3aTpaT
(ITK-8);

- BJIaJieHueM 0a30BbIMH MOHATUSAMU SKOJIOTUYECKOW XUMHH, METOIaMU O€3011acHOTO 00OpaleHus
C XMMHMYECKMMM MaTepuajiaMM C Y4eTOoM HUX (U3HUECKUX U XHUMHUYECKUX CBOMCTB,
CIOCOOHOCTHIO IMTPOBOAUTD OLIEHKY BO3MOXKHBIX puUcKoB (ITK-9);

B pesynbpraTe u3yueHus AUCUUIIIMHBI O0yJarOIUICs T0KEH

3Hamo:

— TEXHOJIOTMYECKHE TIpOLlecChl M OCHOBHOE TEXHOJIOTMYECKOE O000pYyJdOBaHHE,
HCIO0JIb3YeMOE B MPOU3BOJICTBE;

— OCHOBHBIE MPUHIMIBI, METOJbI M (OPMBI KOHTPOJISI TEXHOJOTHYECKOTo Ipolecca U
Ka4eCTBa MPOLYKLWH;

— OCHOBHBIE HOPMATUBHBIE JOKYMEHTBI 110 CTaHAAPTU3ALUU U CePTUDHUKALMU MTPOTYKIIUU
HpEeIIPHUATHIA 110 TIPOU3BOACTBY (PM3UOJIOTMUECKU aKTUBHBIX COEANHEHU;

— TmpaBWia  TEXHUKH  0€30MacHOCTH W TPOM3BOJCTBEHHOM  CaHUTapuy;
OPraHMU3alMOHHYIO CTPYKTYPY IPEAIPUATHS,

Ymemo:

— HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA [UIsl M3MEPEHHsS OCHOBHBIX I1apaMeTpoB
TEXHOJIOTUYECKOI0O MPOLECCa, CBOUCTB ChIPbS U IMPOAYKLUH;

— QHAIM3UPOBATh TEXHUYECKYH0 JOKYMEHTAlLUI0, pPEAIU30BbIBATh HA IIPAKTHKE
TpeGOBaHHs HOPMATUBHOM JOKYMEHTALIUH.

Braoemy:

— METOJaMU NPOEKTUPOBAHUS TEXHOJIOIMUYECKUX JMHUNA U 10J00pa TEXHOJIOTHYECKOTO
000py0BaHUs, METOIaMH YIIPABIIEHHUS TEXHOJIOTMYECKHMH ITPOIIECCaMU POU3BOCTBA;

— CIOCOOHOCTBIO U TOTOBHOCTBIO  OCYILUECTBISTH TEXHOJOTMYECKUI Ipolecc B
COOTBETCTBHUH C PErTIAMEHTOM.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

IIpousBoCTBEHHAS PAKTUKA COCTOUT U3 JBYX JTaIlOB!

— O3HAKOMJICHME C  TEXHOJOIMeW MpOU3BOJACTBA  (U3UOJOTHYECKH  AKTHBHBIX
COCJIMHEHUH;

— MIPAaKTUYECKOE OCBOEHUE TEXHOJOIMYECKHUX IPOLIECCOB M METOJOB HMX KOHTpPOJS Ha
KOHKPETHOM IPEANPUATHH.

1. O3HaKOMIIEHHE C TEXHOJIOTMEW OCYHIECTBIISIETCS B BUJIE DKCKYPCUM Ha MPEANPHUATHS
cooTBeTcTBytomiero mnpodumis. [lpu mnocemeHMM NpeAnpusITHs W O3HAKOMJIEHHS C €ro
JeATeNbHOCThIO O0YUaloImMics JO0JDKEH coOpaTh MaTepuan, HEOOXOIUMBIA I MOATOTOBKU
OTYeTa 110 IPAKTHKE.

OT4er o NpaKkTUKE BKIIIOYAET:

- HICTOPUUYECKYIO CIIPABKY O NPEANIPUATHH;

- HOMEHKJIaTYpYy BBIIIYCKaeMOM IPOAYKLUY;

- BUJbl M1 HOPMBI pacxo/ia ChIPbEBBIX MATEPUAIIOB;



- OIIMCAaHUE OCHOBHBIX TEXHOJIOTMYECKUX MEPEAEIOB IPOU3BOICTBA;

- METOJIbI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKHX MPOIIECCOB;

- MEPONPUATHUS IO YCTPAHEHUIO OTKJIOHEHUH (HapyLIEHUI) peXUMHBIX 1apaMETPOB
paboThl 000PYAOBAHUS U TEXHOJIOTHYECKUX MTPOIIECCOB.

2. IlpakTHueckoe OCBOEHUE TEXHOJIOTMYECKHUX MPOIECCOB HA KOHKPETHOM IPEIIPUITUN
00yJaromuicsl OCYIIECTBISIET B COOTBETCTBHHM C WHIMBHIyaJTbHBIM 3aJaHHEM MO MPaKTUKE,
KOTOPO€ BKIJIFOYAET:

- U3y4EeHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIIMH, UX BUJIOB U MApOK;

- tpedoBanus 'OCT P u apyroit HopmMaTUBHON JOKYMEHTALIUU K KaU€CTBY BBIITYCKAaeMOI
IPOAYKLIAN;

- U3y4EHHE ChIPbEBBIX MATEPHAJIOB U METOI0B BXOJTHOTO KOHTPOJIS;

- U3y4eHHe apaMeTpOB TEXHOJOTUYECKOTO MpoIiecca, PEeTyCMOTPEHHBIX B PETJIAMEHTE,
1 METOJIOB €r0 KOHTPOJIS;

- mo/IpoOHOE OMKCaHUE BUJA U TUIA 00OPYIOBaHMS JJISl OCYLIECTBICHUS KOHKPETHOTO
TEXHOJIOTHYECKOI0 Mpolecca;

- IeHcTBUS 00OCITYKMBAIOIIETO ePCOHaa MPU YPE3BbIUaWHBIX CUTYaIUX.

[Ipu BBINONHEHNN MHAWBUIYAJIBHOTO 3aJaHMsI CTYJIEHT J0JDKEH coOpaTh MaTepHalibl 10
CTPYKTYpE NPEANPUATHS, METOJIaM YIIPABJICHUS, CUCTEME COBITa TOTOBOM MPOIYKIIMH.

4. O0beM yueOHOMH THCHUTINHBI

B 3auetnpix | B akanmewm.

Bun yue6Hoit paboThl B — wacax
OO0uiasi Tpy10€eMKOCTb IMCHUIIIHHBI M0 Y4eOHOMY IJIAHY 3 108
CamocrosiTesqibHast padora: 3 108
[Tocemenue npeanpuaTus 1,0 36
PaboTa Ha mpennpusTAN 10 HHANBUIYATLHOMY 3aJaHUIO 1,5 54
[ToaroToBka u caada oT4yeTa 1Mo MpakTUKE 0,5 18

Bux uTOroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM - -

N B 3adernpix | B akagem.
Bun yaeOHoM paboTh a

CAUHUII. gacax
OO0masi TpyA0eMKOCTh IMCUHUILIHHBI 110 Y4eOHOMY IJIAHY 3 81
CamocrosiTesqibHast padora: 3 21
[Tocemenue npeanpuaTus 1,0 27
PaGota Ha npeanpuaTHY 0 HHANBUAYAILHOMY 3aJIAHUIO 1,5 40,5
[ToaroToBka u caava oTyeTa 1o MpakTUKE 0,5 13,5

Buja nTOroBoro KOHTpOJIsi: 3a4€T ¢ OMEHKOM - -

AHHOTaIUsA padoyeil NpPorpaMMbpl JUCHHILIMHbBI
«IIpexauminomuas npaktuka» (b2.11.2)

1. Iean MpakTUKH: 3aKPEIUICHUE TEOPETHUECKMX 3HAHHMHA W TPAKTUYECKUX HABBIKOB,
MOJIYdCHHBIX B  TMpolecce OOyd4eHHs 10 MporpaMMme CICHUAINTETa; MPHOOpETCHHE
MPAKTUYECKOTO ONbITa PabOThl C WUCTOYHMKAMU HAYyYHO-TEXHHYECKOW WH(OpMAIIMH, OTBITA
MOCTAHOBKM W BBITIOJHCHUS HAayYHO-HCCIICAOBATEILCKUX M TPOCSKTHBIX 3aja4; OBJIAJCHHE
METOJIOJIOTHEH U METOIaMU 00pabOTKH pe3yIbTaTOB UCCIIEIOBaHHMSI;, COOP, MOJIrOTOBKA U aHAIN3
MaTEepPHUAJIOB 10 TEMATHKE BBIMTYCKHOW KBaTH(PUKAIIMOHHOM PabOTHI.

2. B pesyabTare H3y4yeHus JTHCHUIJIHHBI CIENHATUCT T0JKEH:

Obaadoams CIeNyIOIMA KOMIIETECHIIUSIMH:



- BJIQJICHUEM HaBbIKAMU XHMHUYECKOTO HKCIEPUMEHTA, CUHTETUYECKUMH U aHAJIUTHYECKUMHM
METO/IaMH NOJyYEHUS U UCCIIEI0BAaHUs XUMHUUECKUX BellecTB U peakuuii (OI1K-2);

- CIIOCOOHOCTBIO MPOBOJUTH HAYYHBIE MCCIEJOBAHUS O CGHOPMYIMPOBAHHOW TEMAaTHKE WU
MoJIy4yaTh HOBbIE Hay4HbIE U MpuKIaaHbie pe3ynbrarsl ([1K-1);

- BJIJICHUEM HaBBIKAMM HCIIOJIb30BAHUS COBPEMEHHOM armaparypbl IpU IPOBEIECHUN HAYUHBIX
uccnepoanuit (I11K-2);

- BIAJCHUEM CHCTEMON (PYHIAMEHTAIbHBIX XMMHUYECKUX MOHSATHH U METOJ0JIOTHMYECKUX
aCIeKTOB XUMUH, popMamMu U MeToiaMu HayyHoro no3Hanus (I1K-3);

- CHOCOOHOCTBIO TPHMEHSATH OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IPH OOCYXKICHUH
nostyueHHbIX pe3ynbraroB (I11K-4);

- CIIOCOOHOCTBIO MPHOOpPETaTh HOBBIE 3HAHUS C HCIOJB30BAHMEM COBPEMEHHBIX HAyYHBIX
METO/IOB M BIAJ€EHUE HMH Ha YPOBHE, HEOOXOJAMMOM JUIsl pEIIEeHUs 3a4ad, HMEIOUINX
€CTECTBEHHOHAyYHOE COJIEpKAaHHWE M BO3ZHUKAIOIIUX IPU BBIIOJHEHUH MPO(ECCHOHATbHBIX
¢ynxuwmit (IK-5);

- BJAJEHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTHSMH MpU  IJAHUPOBAHUU
UCCIIEIOBAaHUM, NOJYy4eHHUH U 00paboTKe pe3yabTaTOB HAyuYHBIX 3KCIEPUMEHTOB, cOope,
00paboTKe, XpaHEeHUH, PEJCTABJIEHNH U niepeaaye HayuHoi nHpopmanuu (I1K-6);

- TOTOBHOCTBIO IPEACTABIATh MOJYyYCHHbIE B HMCCIEIOBAHUSAX PE3YyNbTaThl B BHUJIE OTYETOB U
Hay4YHBIX MMyOJMKaUN (CTEHIOBBIX JOKIAA0B, pedepaToB U cTareil B MEpUOAUUECKON HAyYHOU
nevarn) (I1K-7);

- BIaJieHueM 0a30BbIMH MOHATUSMU 3KOJOTUYECKON XUMUU, METOJaMH 0€3011acHOT0 00palleHus
C XMMHYECKHMMH MaTepuajlaMM C Y4eTOM HUX (U3HUYECKUX U XHUMHUYECKUX CBOMCTB,
CIOCOOHOCTBIO MTPOBOAUTD OLIEHKY BO3MOXKHBIX pucKkoB (ITK-9);

B pesynbpraTe npoxoxkaeHus IpeIJUIUIOMHON TPAKTUKHU CTYACHT JOJDKCH

3Hamy:

— OCHOBBI OPTaHHU3alMH U METOJOJIOTUIO HAyYHBIX HCCIIEA0BAHNN;

— COBPEMEHHbIE Hay4YHbIE KOHIEMIIMU B 00JIaCTH OPraHNYECKOT0 MaTepUaIOBEACHNUS;

— CTPYKTYpPY U METOJbl YIPABJIEHHUS COBPEMEHHBIM IPOU3BOACTBOM (U3UOJIOTHYECKU
AKTUBHBIX BEILECTB.

Ymemu:

— paboTaTh C HAayYHBIMH TEKCTaMH, I0JIb30BaTbCi HAYYHO-CIIPABOYHBIM aIlIapaTOM,
0(QOPMIIATH Pe3yNbTaThl HAYYHbIX HCCIEIOBAHUMN;

— HACIIOJIB30BAaTh  IIOJYYCHHbIE  TEOPETHYECKUME  3HAHUS Ul IIPOEKTUPOBAHUSA
TEXHOJIOTUYECKUX JIMHUN IIPEIIPUATHI OpraHM4eCKOro CUHTE3A.

Braoemnw:

— HaBbIKAMU CaMOCTOSITEIbHOM HAay4yHO-MCCIIEOBATEIbCKON AEATENIbHOCTH, PAabOThI ¢
HCTOYHMKAMU Hay4HOU HH(popManuu, pedeprupoBaHus HaydHbIX yOINKaIUii;

3. Kpartkoe coaep:xaHue npeiunjaoMHON NPAKTUKHA

Tematnka NpPEeNIUIUVIOMHOM TIPAKTHKM CTYJEHTOB CHELUUAJINATETA ONPEAEsieTcs
TEMaTUKOM HX BBIIYCKHON KBalM(PUKALMOHHOM pabOTBl M MOMKET HPOBOJUTHCA B HAYYHO-
HCCIIEI0BAaTENIbCKOM WM NMPOEKTHOM (opmare (IpU BBIIOJHEHUH HAYYHO-HCCIIEOBATEIIbCKOM
WIN PacYETHO-TIPOEKTHON pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass —NpakTHKa MPOXOJUT B HAYYHBIX  J1TaOOpaTOpHUsX,
TEXHOJIOTUYECKUX TOJpa3eNeHUIX, UH(MOPMAIIMOHHBIX LEHTPaX Hay4yHO-HCCIEI0BATEIbCKON
OopraHu3anuM WM B jaboparopusix Beimyckarouie kadenpsr PXTY um. JI. . Menneneesa.
CTyneHTbl 3HaKOMATCA C TeKyled paOoToil 51abopaTopuu, OCBAaMBAKOT METOJbl CHHTE3a
MaTepHalioB, TPOBOJAT OTAEIbHbIE (U3UKO-XUMHUYECKHE W TEXHOJOTMUECKUE MHCIBITaHus,
pUOOPETAIOT HABBIKK MOMCKA HAyYHO-TEXHUYECKO MHpOopMaluu U paboTel ¢ 6a3aMu TaHHBIX,
y4acTBYIOT B 00pabOTKe pe3yabTaToOB HCCIIEIOBaHUS U MOATOTOBKHU UX K IMyOJIMKAILIKH.

[IpenaumioMHass  IpakTUKa  CTYJAEHTOB,  BBINOJHSIOLUIUMX  PacuyeTHO-NPOEKTHYIO
BBIMMYCKHYIO KBaJU(HUKAIMOHHYIO padoTy, MPOXOJUT B TMPOMU3BOJACTBEHHBIX I€XaX U
TEXHUYECKUX OTJENAX MPOMBINUIEHHOTO NpeanpusTus. CTyJeHTbl 3HAKOMSATCS CO CTPYKTYpOi



HNPEANPUATHS, HOPMATUBHO-TEXHOJIOIMYECKON JOKYMEHTALMEN, PErjlaMeHTaMUu IIPOU3BOJCTBA,
U3Y4al0T CUCTEMY MEHEKMEHTa M KauecTBa NpoAyKUuMU. OCHOBHOE BHUMAaHHUE YJEISAETCS
NPAaKTUYECKUM BOMpOcaM (PYHKIIMOHUPOBAHHUA TEXHOJIOTUYECKUX JIMHUM TPOU3BOJICTBA
OPOAYKIMH, MpoOIeMaM IUAarHOCTUKKA Opaka TOTOBOM MPOAYKIMH U MEPOIPHUATUSAM IO €ro
yCTpaHEHHIO, BOIIPOCAM WHTEHCU(UKAIIMH PAOOTHI TEINIOTEXHUYECKUX arperaTos.

Bo BpeMst MpoxokIeHHUS PENAUITIOMHON MPAKTUKU CTYACHTHI COOMPAIOT MaTEPHAIIBI 10
TEMaTHKE BBIIYCKHOW KBaTU(HUKAIIMOHHON pPabOTHI, aHAIM3HPYIOT MX, HAMEYAIOT OCHOBHBIC
HaIpaBJIEHUS U 337ja4ui pabOThl, BBIPAOATHIBAIOT METOJOJIOTHIO PELLIEHUS 3TUX 33/1a4.

4. O0beM npeIUIIOMHONH NPAKTHKH

. B 3auernbIx B akanewm.
Bunpl yaeOHOI paboThI
eMHUTIAX qacax
OO0uasi Tpy10€eMKOCTb IMCHUILIMHBI N0 Y4eOHOMY IJIAHY 9 324
AyaUTOpPHBbIE 3aHATHS 4,5 162
CamocrosiTesibHas padoTa 4,5 162
Bua uToroBoro KOHTpOJIfA: 3a4eT C OLEHKOMH - -
Cemectp A
OO0u1asi TPy10€eMKOCTh B ceMecTpe 9 324
KonTakTHas padora (KP): 4,5 162
KonrakTHas paboTta ¢ nmpenoaaBarenem 4,5 162
CamocrositesibHas padora (CP): 4,5 162
CaMocTosATENPHOE OCBOCHHE 3HAaHUM, YMEHHUI U HaBBIKOB I10 4,5 162
nporpamme H1P
Buja KOHTpOJISA: 3a4eT C OIEeHKOM - -
Bupr yue6HO# paboThI B sauctHbix B actp.
eAMHUIIAX qacax
OO0uiasi TPy10€eMKOCTb TUCHUIIIMHBI N0 Y4eOHOMY MJIAHY 9 243
AyIUTOpPHBbIE 3aHATHS 4,5 121,5
CamocTrosiTesqibHast padboTa 4,5 121,5
Buja nTOroBoro KOHTpOJIsA: 3a4eT ¢ OLEHKOM - -
Cemectp A
OO0masi Tpy10eMKOCTh B ceMecTpe 9 243
KonTakTHas padora (KP): 4,5 121,5
KonTtakTHas paboTa ¢ mpenoaBareiemMm 4,5 121,5
CamocrositesbHas padora (CP): 4,5 121,5
CaMocToaTenbHOE OCBOCHUE 3HAHUHN, YMEHHI 1 HaBBIKOB 110 4,5 1215
nporpamme H1P ’
Buja KoHTpoJIsI: 3a4eT ¢ OlleHKOI - -

AHHOTAIHA IOCYJAPCTBEHHON HTOrOBOH ATTECTALIUH
(B3)

1. Iesn rocy1apcTBeHHON HTOTOBOM aTTeCTALMM:

Iesabo rocy1apcTBEHHON UTOTOBOM aTTECTAIMM SIBJISETCS OObEKTUBHAS OLIEHKA YPOBHS
cOPMUPOBAHHOCTH  OOIIEKYIbTYpPHBIX, O0OMIENPOPECCHOHANBHBIX U MPOGECCHOHATBHBIX
KOMIETEHIMI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIIIOJHEHUIO NMPO(ECCHOHAIBHBIX
3ajay.

3ajaynM TOCYIApCTBEHHON HWTOrOBOM aTrTecTallud — YCTAHOBJIEHHWE COOTBETCTBHUS
CoJiepKaHMs, YpPOBHA U KadecTBa IIOJrOTOBKM BbIMyCKHHKa TpeboBanusm PI'OC BO;




MOTHBALMS BBITYCKHUKOB Ha JajbHEHIee MOBBIIICHUE YPOBHS KOMIIETEHTHOCTH B M30paHHON
cdepe npodeccnoHaTbHON JESITeIBbHOCTH Ha OCHOBE YIIIyOJEHUS W PACHIMPEHHS MOTYYEHHBIX
3HaHUH W HaBBIKOB IIyTeM NPOJOJDKEHHS TIO3HABAaTENbHOW JIESATEIBHOCTH B  cdepe
IIPAKTHUYECKOr0 PUMEHEHNS 3HAHUWA U KOMIIETCHIIUMN.

2. B pe3yabTaTte NPoOX0KIeHHUS IOCYAAPCTBEHHONH HTOTOBOM aTTeCTAIUM
CHEeNMAJINCT JO0JIKEeH:
Obaadoams clienyromuMu o0IIeKyIbTypHbIME KoMIeTeHIIIME (OK):
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuaTe3y (OK-1);
- CHOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI  (puiocodckux 3HaHUM s POpMHPOBAHUS
MHUpoBo33peHyeckoil nozunuu (OK-2);
- COCOOHOCTBIO AaHAJIM3UPOBATH OCHOBHEIE 3TAIbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHUS
obmectBa st hopMupoBanus rpaxkaanckoi nmozunuu (OK-3);
- CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI AIKOHOMHYECKMX 3HAHWH B pPa3NUYHBIX cdepax
xusHenestensHoctu (OK-4);
- CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI TMPABOBBIX 3HAHMH B pasmUYHBIX cdepax
xusHenestensHoctu (OK-5);
- TOTOBHOCTBIO JICHICTBOBaTh B HECTAHIAPTHBIX CHUTYAIUSAX, HECTH COLMAIBHYIO U STHYECKYIO
OTBETCTBEHHOCTb 3a npuHAThHIE pemenus (OK-6);
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOPEaTN3aIlii, UCTIOIh30BaHUIO TBOPYECKOTO MOTECHIIMAIA
(OK-7);
- CIIOCOOHOCTHIO HCIIOJIE30BAaTh METOJBI M CPEICTBA (PH3UUECKON KyJIBTYPHI IUIsi 0OeCreueHuUs
MOJIHOIICHHOHM COLMaIbHON U npodeccuoHanbHou aearenbHocTu (OK-8);
- CIOCOOHOCTBIO WCIIOJIb30BaTh MPHUEMBI OKa3aHWs IEPBOW TIOMOIIW, METOJbI 3allUTHl B
yCIIOBUSX upe3BbluaiiHbIX cutyanuii (OK-9).
Obnadams cnenyronumu oomenpodeccuoHanbHbIMA KomneTeHIusMu (OI1K):
- CIOCOOHOCTHIO BOCHPHUHMMATh, pa3BUBaThb U HCIOJb30BaTh TEOPETUYECKHE OCHOBBI
TPAAUITMOHHBIX ¥ HOBBIX PA3/IeJIOB XUMHUH TIPH perieHnu mpodeccrnonanbubix 3aaa4d (OIMK-1);
- BJIaJICHUEM HaBbIKAMU XHMHUYECKOTO HKCHEPUMEHTA, CUHTETUYECKUMH U aHAIUTHYECKUMH
METOJIaMU TIOJIYYCHHUSI ¥ KICCIICIOBAHUS XUMUYECKUX BemecTB u peakuuid (OI1K-2);
- CHOCOOHOCTBIO HCIIOJIb30BATh TEOPETUYECKUE OCHOBBI (PYHIaMEHTAIbHBIX Ppa3JieioB
MaTeMaThKU U (U3UKH B mpodeccuonanbHou nesrenbHocT (OI1K-3);
- CHOCOOHOCTBIO  pemaTh 3aJaud  Npo(eCCHOHATbHOW  JEATEIbHOCTH Ha  OCHOBE
nHpOpManMOHHON W OuONMHorpaduyYecKor KyJabTypbl C MPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U BEIUMCIUTENBHBIX CPEACTB C YUETOM OCHOBHBIX TPEOOBaHUM
nHpopmarnmonHoit 6e3omacuoctu (OI1K-4);
- CIOCOOHOCTBIO K MOKCKY, 00paboTKe, aHanu3y Hay4HOU HHPopMau 1 GOPMYIUPOBKE HA UX
OCHOBE BbIBOJIOB U npeaoxkenuit (OIIK-5);
- BJIaJICHHEM HOPMaMU TE€XHUKUA OE30MACHOCTH M YMEHUEM Peajn30BaTh MX B JIA0OPATOPHBIX U
texHojoruyeckux yciosusx (OITK-6);
- TOTOBHOCTBIO K KOMMYHUKAIIUU B YCTHOW M MUChbMEHHOU (popmMax Ha PYCCKOM U MHOCTPAHHOM
SI3BIKaX JJIs pereHus 3aaad npodeccuonansuoii nestensuocta (OIIK-7);
- TOTOBHOCTBIO PYKOBOJUThH KOJUIEKTUBOM B cdepe cBoell MpodeccCHOHaNbHOW JesTeNbHOCTH,
TOJIEPAHTHO BOCTIPUHUMATh COIMAJbHBIC, JTHUYECKHE, KOH(ECCHOHANbHBIE M KYIbTYPHBIE
paznmuuust (OITK-8).
Obnaoams crnenyromumu npodeccuonansubiMu komieTeHIsamu (I11K):
- CIIOCOOHOCTBIO IMPOBOJUTH HAy4yHbIE MCCIEIOBaHHUA MO CGHOPMYIMPOBAHHOM TEeMaTWKE U
MOJIy4aTh HOBBIEC HAy4YHbIE U TpukIagabie pe3ynbratsl (ITK-1);
- BJIaJICHEM HaBBIKAMH HCIIOJIb30BaHUS COBPEMEHHOW ammaparypbl Mpy MPOBEIECHUN HAYUHBIX
uccnepoanuit (I11K-2);
- BIAJCHHEM CHCTeMON (yHIaMEHTANIbHBIX XUMHUYECKHX TMOHATHH U METOJO0JOTHYECKUX
acIeKTOB XUMUH, (hopMaMu U MeTojaMu HayyHoro no3Hanus (I11K-3);



- CrHOCOOHOCTBIO MPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IPH OOCYXKICHUH
nostyueHHbIX pe3ynbraroB (I1K-4);

- CIIOCOOHOCTBIO MPHOOpPETaTh HOBBIE 3HAHUS C HCIOJB30BAaHUEM COBPEMEHHBIX HAay4HBIX
METOJIOB M BIJIQJICHWE HUMH Ha YPOBHE, HEOOXOOMMOM [UIsi peIIeHHs 3a7ad, HMEIOLIUX
€CTeCTBEHHOHAYYHOE COJEP)KaHWE M BO3HUKAIOUIMX IPU BBIMOJIHEHUH TPO(ecCHOHAIBHBIX
bynxumit (ITK-5);

- BJAJEHUEM COBPEMEHHBIMM KOMIIBIOTEPHBIMM TEXHOJOTMSMU TpU  IJIAHUPOBAHUU
HCCIIEIOBAaHUM, NOJYy4eHHMM U 00pabdoTKe pe3yiabTaTOB HAy4YHbIX AKCIEPUMEHTOB, cOope,
00paboTke, XpaHEHHH, IPEACTABICHNN U nepenade HaydHoi napopmanuu (I1K-6);

- TOTOBHOCTBIO IPEACTABIATh NOJYYEHHBIE B HMCCIEIOBAHUSAX PE3YNIbTaThl B BHUJIE OTYETOB U
Hay4yHBIX MyOJMKALMH (CTEHIOBBIX JOKIJIAJOB, peepaToB U CTaTe B MEPUOJUUECKON HAYUHOU
nevarn) (I1K-7);

- BJIAJICHUEM OCHOBHBIMM XMMMUYECKUMH, (QU3NYECKUMH U TEXHUYECKUMHU AacleKTaMH
XMMHUYECKOTO MPOMBIIUIEHHOTO MPOU3BOJICTBA C YYETOM CBIPHEBBIX M DHEPreTUUECKUX 3aTpaT
(TIK-8);

- BJIaJieHueM 0a30BbIMU MOHATUSAMH IKOJOTUYECKON XUMHUH, METOIaMHU 0€3011acHOT0 00paIieHUs
C XMMHMYECKMMM MaTepuajiaMM C Y4eTOoM HUX (U3HUECKUX U XHUMHUYECKUX CBOMCTB,
CIIOCOOHOCTRIO MPOBOUTH OIEHKY BO3MOKHBIX pucKoB (IT1K-9).

B pesynbpTaTe npoxoxk1eHns roCyJapCTBEHHON UTOTOBOM aTTECTAIUU CTYAEHT JOJIKEH:

3Hamy:

— TOpSAJOK OpraHU3alUy, IUIAHUPOBAHUS W TPOBENIEHUS HAYYHO-HCCIIE0BATEIbCKUX
paboT ¢ UCTIOIB30BAHUEM MOCIEAHNX HAYYHO-TEXHUUECKUX TOCTHKEHUH B TaHHOM 00s1acTy;

— (QU3MKO-XMMHYECKHE OCHOBBl CHHTE€3a OHMOJIOTMYECKH AaKTUBHBIX  BEIIECTB,
JIEKapCTBCHHBIX NIPENAapaToOB U IPUMEHATh 3TH 3HAHUS Ha NPAKTHKCE;

— OCHOBHBbIE TpeOOBaHHUS K MPEICTABICHUIO PE3Y/IbTaTOB MPOBEICHHOIO UCCIEI0BAHUS
B BHJIC HAYYHOI'O OTYETA, CTaTbU WX JOKIIAJA;

Ymemn:

— CaMOCTOSITEJIBHO BBIABIATH IEPCIEKTUBHBIC HAIIPABIICHUS HAYYHBIX HCCIIECIOBaHUM,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUYECKYI0 M NPAKTUYECKYI0 3HAYMMOCTh IpPOOJIEMBI,
IIPOBOJUTH  DKCICPUMEHTAJIbHBIE HCCICNOBAaHUS, aAHAJIM3UPOBAaTh W  HHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YIIbTATHI;

— OCYIIECTBJISITh IIOUCK, 0OpabOTKy M aHaJIU3 Hay4HO-TEXHMYECKOW MH(QOpMAaLUU IO
TeM€ BBIIOJIHIEMOM pabOThl, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX IPUOOpax, OPraHU30BbIBATh MPOBEICHUE SIKCIIEPUMEHTOB
U UCIIBITAaHUH, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

Braoemy:

— METOJOJIOTUEH W METOJMKON IPOBEINCHMS HAy4yHBIX MCCIEIOBAHUMN; HaBBIKAMU
CaMOCTOSTEJIbHOW HAy4YHOH U UCCIe10BaTeIbCKONW paboThl;

— HaBbIKaMH palOThl B KOJIJIEKTHMBE, IJIAHUPOBATh M OPraHU30BBIBATH KOJUIEKTHUBHBIE
HayyHbI€ MHCCJIECIOBAaHUSA; OBJAJEBAaTh COBPEMEHHBIMM METOJAMM MCCIEIOBAHUA U aHalIu3a
IIOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO pelaTh IOCTaBJIECHHBbIE 3a/laud, WCIHOJb3ys YMEHHMs U HaBBIKU B
OpraHu3alluy HayYHO-UCCIIEI0BATENbCKUX U TEXHOJIOTHYECKUX padoT.

3. KpaTkoe coaep:kaHue rocyJapCTBEHHOM HTOTOBOM aTTeCTAlMHA

I'ocynapcrBenHas utorosas arrectanus B popme 3amutsl BKP mpoxoaut B 10 cemectpe
Ha 0a3e 3HAHMH, MOJYYEHHBIX CTYIEHTAMHU MPU HU3YYEHUM JUCUUIUIMH HarpasieHus 04.05.01
dyHaaMeHTanbHas U NPUKIIaJHas] XUMHUSL.

l'ocynapctBeHHass wWTOroBas aTTeCTalldsd CHEUAJNUCTOB — 3alllUTa BBITYCKHOM
KBAJM(HUKAIIMOHHON pabOThl MPOBOJUTCS TOCYAAPCTBEHHOM HK3aMEHAIIMOHHON KOMHUCCHEN
(I'SK).

KonTpone 3Hanuii oOyvaromuxcs, nmoyaydyeHHbIx npu ocsoeHun OOII, ocymecTBisercs
nytem nposeneHus 3aumtbl BKP 1 mpucBoeHns kBanupuKaum «XUMHUKY.



3ammura BKP sBisercst o0si3aTenbHONM  IPOIEAYpOH HMTOTOBOM TOCYJapCTBEHHOM
aTTeCTallud CTYJCHTOB BBICIIMX Yy4YeOHBIX 3aBelEeHUH, 3aBeplIaAlOMX OOydeHHue 10
HaIpaBJICHUIO MMOATOTOBKH crienuannTeTa. OHa MPOBOJUTCS MyOJUYHO Ha OTKPBITOM 3aCEeJaHUN
I'OK cormacHo yTBEp)KICHHOMY J€KaHATOM TpaduKy, Ha KOTOPOM MOTYT NPHCYTCTBOBATh BCE
JKeJarolue.

Martepuainsl, IpeICTaBIsIEMbIE K 3aLUTE:

BBIITYCKHAsI KBATM(UKAIIMOHHAS paboTa (MOsSCHUTENbHAS 3aIIUCKA);

3ajanne Ha BeinoaHeHne BKP;

oT3bIB pykoBoaurens BKP;

peuen3us Ha BKP;

npe3eHTalus (pa3gaToyHblii MaTepua), HOANUCaHHAs. PYKOBOUTENIEM;

JOKJIAL.

B 3amaun I'OK BXOIST BBISIBJIECHUE MOJATOTOBICHHOCTH CTYJEHTA K MpodeccruoHaIbHOU
NESITeIbHOCTH U IPUHSITHE PELIEHUS O BOZMOXKHOCTH BbIJJauU €MY AUILIIOMA.

Pemenune o npucyxaeHur BbIMYCKHUKY KBaNU(UKAIMM CHEUAINCTA MPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OOJNBIIMHCTBOM HPHU OTKPHITOM TOJIOCOBAHWM YJIEHOB KOMHUCCHUM Ha
OCHOBAaHUHU pPE3yJIbTaTOB HUTOTOBBIX MCIBITAaHUH. Pe3ynpTaThl ONpeAesnsoTcss OIeHKaMU
«OTJIIMYHOY, «XOPOILLIO», KYIOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEILHOM.

OOyyaromuiics MMeeT MpaBO MOAATh B aNEUIILUOHHYI0 KOMHCCHIO aNeJUISIUI0 O
HapylmleHUH, [0 €ro MHEHHUIO, YCTaHOBJIEHHOW Mpolexyphl  3allIUThl  BBITYCKHOM
KBaJIN(UKAIIMOHHOM paboThl. ANEIUISAIMS O HECOTJIaCHH C PE3y/bTaTaMU 3allUThl BBITYCKHOMN
KBaJIM(UKAIIMOHHOM pabOThl HE MPUHUMAETCSL.

o B 3aueTHEBIX B akanem.
Bunpr yue6HO#M paboThI

eAMHULIAX gyacax
OO0uiasi TPy10€eMKOCTh NMPAKTHKH 10 Y4eO0HOMY ILUIaHy 9 324
CamocrosiTesqibHast padoTa 9 324

Bun kourpousi: 3amura BKP7 - -

" B 3ayeTHBIX B akanem.
Bupl yue6HO#M paboThI

eIMHUIaxX qacax
O01mas TPyA0EMKOCTh NPAKTHKH 10 Y4eOHOMY IIaHy 9 324
CamocrosiTesqibHast padboTa 9 324

Bun kourpousi: 3ammura BKP — —

AHHOTAUMA N0 JUcHUIIMHe ['paxkiaHcKast 3a1IUTa B Ype3BbIYAHHBIX CUTY ALMAX
(PTA. 1)

1. HeJu AMCHUIVIMHBI: TOATOTOBUTH CTYJIEHTa K OCMBICIEHHBIM IPAKTHYECKUM
JEUCTBUSAM IO O0ECHEYEeHUI0 CBOCH O0€30MacHOCTHM W 3alIUThl B YCIOBHUAX BO3HMKHOBEHUS
Ype3BbIYafHON CUTYalluU NPUPOJAHOTO, TEXHOTCHHOTO U BOGHHOTO XapaKTepa.

3aaua U3y4eHUs1 CBOJAUTCS K (OPMHPOBAHMIO YMEHHUH M HABBIKOB, IMO3BOJIIONIMX Ha
OCHOBE M3YYEHHS ONACHBIX U MOPAXKAOUUX (PAKTOPOB UPE3BBIYAMHBIX CUTYallUH MPUPOIHOTO,
TEXHOTE€HHOTO M BOEHHOIO XapakTepa, APYTUX OMACHOCTEM YMENIO pelaTh BONPOCHI CBOEH
0€30IaCHOCTH C MCII0JIb30BAHUEM CPEACTB CUCTEMBI IPAXTaHCKOM 3aIUTHI.

1. B pesyabTaTe 0CBOCHHMS THCHUIUINHBI CTYICHT J0JIZKeH:

Obnadams CleAyOIUMU KOMIIETEHIIUSAMU:

- TOTOBHOCTBIO JIEHCTBOBaTh B HECTAHIAPTHBIX CUTYaIUSAX, HECTH COLUAIBHYI0 M I3THYECKYIO
OTBETCTBEHHOCTH 3a MpuHsAThIe pemenus (OK-6);

- CHOCOOHOCTBIO HCHOJB30BAaTh NPUEMBl IMEPBOM MOMOIIM, METOIbl 3aLIUTHl B YCIOBHSX
ype3BbIyaiiHbIx cutyanuii (OK-9);



- BJIaJieHueM 0a30BBIMU MOHATHAMU HKOJOTHUECKON XUMHUH, METOAaMU OE€30MaCHOTO 0OpaIeHus
C XHMHYECKHMMH MaTepualaMh C Y4eTOM HUX (U3UYECKUX U XUMHYECKUX CBOKCTB,
CIOCOOHOCTBIO IPOBOANUTH OLIEHKY BO3MOKHBIX puckoB (I1K-9).

B pe3ynbpraTe 0cBOEHUS AUCLUIIIMHBI CTYAEHT JOJKEH:

3uams:

- XapaKTEePUCTUKU MPUPOJIHBIX OCICTBUI, TEXHOTCHHBIX aBapuil U KaTacTpo( Ha paaualuoHHO,
XHUMHYECKU U OMOJIOTUYECKH OTIAaCHBIX 00BEKTaX, Mopakaronue GakTOphl IPYTUX OMACHOCTEH;

- OCHOBBI BO3JIEHCTBUS ONAacCHbIX (DAaKTOPOB YPE3BbIUANMHBIX CHUTYyal[Mii Ha 4YeloBeKa H
MIPUPOJIHYIO CPENY, AOMYCTUMBIC MPEICIbHbIC KPUTEPUU HETATUBHOTO BO3/ICUCTBUS;

- Mepsl 0€30MacHOrO TMOBEJICHHWsS TpU TpeOblBaHMM B paiioHax (30HAX) IOXKapoB,
PaTmOaKTUBHOTO, XMMUYECKOTO ¥ OMOJIOTHYECKOTO 3arps3HEHUS;

- crnocoObl M CpeIcTBa 3allUThl 4YeJIOBEKa OT BO3JEHCTBUS NOpaXawolux (akTopos
Ype3BhIYaNHBIX CUTYAllUH IPUPOAHOTO, TEXHOT€HHOTO ¥ BOEHHOTO XapakTepa.

Ymemo:

- UCIIOJIb30BATh CPEJICTBA 3AILUTHI OPraHOB JbIXaHUS M KOXKH, METUIMHCKUE JJI CaMO3alUThl U
OKa3aHHUs MOMOIIH IPYTUM JIFOISIM;

- NPUMEHSATH MEPBUYHBIE CPEICTBA MOXKAPOTYIIEHMs Ul JIOKAJM3allMd M TYLIEHHs IoxXapa,
BO3HHUKIIIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh cebe M JPYrMM IOCTPAAaBIIMM MEIUIUHCKYI0 IMOMOIIb C HCHOJIb30BaHUEM
TaOeNbHBIX U TOJAPYYHBIX METUIIMHCKUAX CPEJICTB.

Braoemy:

- mpuéMaMu IPOBEJICHUS YaCTUYHON cCaHUTapHOM 0OpabOTKM HpH BBIXOJE W3 paiioHa (30HBI)
PaZMo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaKeHus);
-- croco0amMy U TEXHOJIOTHSIMU 3allIUThI B YPE3BBIYANHBIX CUTYALIHUSX.

3. Kparkoe cogep:xanue JTUCHMILIHHbI.

1. OmnacHoctn mnpupogHoro xapakrtepa. CTuxuiiHbie O€ICTBUS, SBICHUS PHPOIBI
pa3pyLIUTEIbHON CHJIBI - 3€MJIETPSICEHUs], HABOJHEHUS, CEJEBbIE NMOTOKH, OMOJI3HH, CHEXHBIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00OBAJIbL, 3aCyXH, yparaHbl, OypH, MoxKapsbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuH M KaTacTpo(dbl HA paTuallMOHHO OMACHOM
00BeKTe, XUMHUYECKH OINACHOM OOBEKTe, OHOJIOrMYecKH OMNAacHOM OOBEKTe; Ha TpaHCHOpTe
(>Kene3HOI0POKHOM, aBTOMOOWJIBHOM, PEYHOM, AaBUAIMOHHOM); Ha THAPOCOOPYKEHHUAX; Ha
KOMMYHAJIbHBIX CUCTEMaX JKU3HE00eCIeueHusI.

3. OnacHocTM BOEHHOro xapakrepa. [IpuMeHeHHEe OpyXHs MacCOBOTO MOPaXKEHUS
(s1epHOT0, XUMUYECKOTO, OMOJIOrHUECKOr0), OOBIUHBIX CPEACTB C 3aKUraTeNIbHBIM HAMOJHEHUEM,
HOBBIX BUJIOB OPYXHsl. 30HBI 3aPAKEHUSI OT CPEJCTB MOPAKEHUS U UX BO3JCHCTBUE HA HACEJICHUE U
OKPYXAIOLLYIO IPUPOJIHYIO CPEAY.

4. TToxapHas 6€30MaCHOCTh — COCTOSIHUE 3alUIIIEHHOCTH HACEJICHHUS, UMYIIECTBa, 00IIecTBa
U rocyapcTBa oT mosxapoB. [loxxapHast omacHOCTb (PUYMHBI BOSHUKHOBEHHSI TIOXKAPOB B 3[IaHUSX,
necHble moxkapbl). Jlokanmuzanus W TymieHue moxapoB. [Ipocreiinie TeXHUYECKHE CpelncTBa
noxkaporymenus (oraerymurenu OI1 -8, OY-2) u npaBuna noab30BaHUSI UMH.

5. KoMmmuiekc MeponpusTuii rpaxJaHCKOM 3alUThl HACEJICHHUS.

Onogemenne u UHPoOpMHUpPOBaHUE HaceleHUs: 00 onacHocTU. [IpuHATHE HaceleHneM CUTHAIOB
omnoBenieHns: («Baumanue Bcem!», «Bo3aymHas TtpeBoray, «PaguanrioHHas OMACHOCTHY,
«XuMuueckasi TpeBoray, «OT00i OMacHOCTH») U TOPSAOK NEHCTBUS MO HUM. DBaKyalus
HacelleHHs M3 30HbI omacHOCTH. CrocoObl 3BaKyallul ODKCTPEHHAs JBaKyalus CTYICHTOB W3
ay/IUTOPUU IIPU BO3HUKHOBEHUH IOXKapa.

CpenctBa uHAMBUAYaIbHOU 3amuThl opraHoB asixanus (['T1-7, I'TI-7B, T'TI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’I3K, AT, AIIT-3, [13VY-K, UII-4M, UII-5, UII-

6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeIuIIMHCKUE CPENICTBA 3AIIUTHI .

CpencTBa KOJIEKTUBHOM 3amuThl HaceneHus. Ha3zHaueHue, 3alIuTHBIE CBOMCTBA
yoexwum. IlpotuBopamuanmonnsie ykpeitus (IIPY, mnom3emHble TMeIIeXOAHbIE TEPEXObl,



3ariyOJleHHbIe CTAaHIMM METPOTOJMTEHA), MPOCTEHUIINE YKPbITUA (TPaHIIEH, OKOIIBI,
nepekpoIThie menn). [IpaBua 3ansaTus yoexxumia.

6. OxazaHue mnepBOM MEOUIMHCKOW IOMOIIM IIpU OXKOTraX, PaHEHUsSX, 3apaKECHUSX.
[IpoBeneHne yacTUYHON CaHUTAPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKA IPU BBIXOJE U3 30H
PaZvo0aKTUBHOIO, XUMUYECKOTO U OMOJIOTMYECKOI0 3apakeHUs (3arps3HEHMs), U3 30H I10KapOB.

7. JluxkBupauus MOCIEACTBUN 4YpE3BbIYAWHON CHUTyaluu. PaguanuvoHHas M XUMHYECKas
pa3BeAKa ouara TOpaxxeHus (3apaxeHusi). ABapuilHO-cniacaTesbHble pPadoThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIHS, JIera3alus, 1e3HH(PEKIHS, Ie3UHCEKIIHS

8. DkcTpeHHass »HBakyaluss U3 ayautopuu (i1aboparopuu) B YCIOBHUSX I0XKapa,
paanalliOHHOI0, XUMUYECKOI0, OMOJIOTUYECKOTO 3arps3HEHUS] TEPPUTOPUH C UCIOJB30BAHUEM
npocreimux cpeacts 3amuthl («Dennke», I'I3K, nportusoraza I'T1-7 ¢ AIIT-3).

4. O0beM yueOHOM THCHHMILINHBI

Buy yaeOHol paboThI B 3auernnix equnnnax | B akageM. yacax
O01mas TPyA0eMKOCTh M CIHHIIJIMHbI 1 36
AyIUTOpHBbIE 3aHATHS: 0,44 16
Jlexmmn 0,44 16
CamocrosiTesibHas padoTa 0,56 20
[ToaroToBka K KOHTPOJBHBIM paboTam 0,56 20

Buja uTOroBoro KOHTpOJIfA: 3a4er - -

Buy yae6HoM paboThI B 3adernbix equHnmax | B acTpon. gacax
O01mas Tpya10eMKOCTb JUCUMIIIIMHBI 1 27
AyIUTOpPHBbIE 3aAHATHS: 0,44 12
Jlexkuu 0,44 12
CamocTosiTesibHasi padoTa 0,56 15
IToaroroBka K KOHTPOJIBHBIM paboTamM 0,56 15

BI/IH HUTOr0BOIro KOHTPOJISA: 3a4€T - -

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IlepeBoa HayYHO-TexHHYecKOH JuTepaTypbi» (PT/I.2)
1.eab AucHUNIMHBI — MpUOOpETEHNE 00YJAOIITUMHUCS 001eH, KOMMYHUKATUBHON 1
npodeccrnoHabHOM KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX 3Talax sS3bIKOBOU
MOATOTOBKH I03BOJISIET BHIMOJIHATH Pa3IUYHbIE BHU/IbI TPOGECCHOHANIBHO OPUEHTHPOBAHHOTO
MepeBo/ia B IPOM3BOJACTBEHHON U HAYYHOU AESITEIbHOCTH.
2.B pe3yJabTaTe U3yuyeHHs JUCUMILIMHBI 00y4YalONIUiics M0 mMporpaMmme
CHEeNNATUTETA JOJIKEH:
Obaadoams CleqyOIUMA KOMITETESHIUSIMHU:
- TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOPEaTH3aI[iH, UCIIOIb30BAHUIO TBOPUYECKOTO MOTEHIMAA
(OK-7);
- TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOM U MUCbMEHHOM (popMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKaX JJIs peleHus 3aaad npodeccuonansroii nestensuoct (OIMK-7);
- TOTOBHOCTBIO TPEJICTABIATH MOJYYEHHBIE B MCCIECJOBAHUAX PE3YNbTAThl B BHJIE OTYETOB U
HAyYHBIX MyONUKalUi (CTEHIOBBIX JOKIAA0B, pedepaToB U cTaTeil B MEPUOINIECKON HAYUHOM
nevatu) (I1K-7).
B pe3ynbraTe u3yueHus AUCHUIIIMHBI 00 yUJaIONIHIICs 0 MpoTpaMMe CTIeIMATUTeTa JOJDKEH:
3namo:
- OCHOBHBIE CIIOCOOBI TOCTIKEHHUS DKBUBAJIEHTHOCTH B TIEPEBOJIC;
- OCHOBHBIE TPUEMBI IIEPEBO/IA;
SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;
- IOCTaTOYHOE JIJIs1 BBITIOJTHEHHUS TIEPEBOIa KOJUYECTBO JIGKCHUECKUX SMHHUIL, (Ppa3eoIoru3MoB,
B TOM YHCJI€ COLMATBHBIX TEPMUHOB M JIMHTBOCTPAHOBEIUECKUX PEATTHIl;



ymemn.
- IPUMEHATH OCHOBHBIE ITPUEMBI I1IEPEBOJIA;

- OCYILECTBJIATH TUCHbMEHHBIN MIEPEBO/JI C COOIIOIEHUEM HOPM JIEKCHUYECKOM SKBHBAJICHTHOCTH,
COOJIIOICHUEM TPAMMATUYECKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

- 0OpMIISATH TEKCT TIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBJIATD [IEPEBO/I C COOJIIOJIEHUEM HOPM JIEKCUUECKOW SKBUBAJIEHTHOCTHU, COOIIO/IEHU EM
IrpaMMAaTUYECKUX, CHHTAKCUYECKUX M CTUIIMCTUYECKUX HOPM TEKCTa IIEPEBOJIa U TEMITOPATIbHBIX
XapaKTEPUCTUK UCXOJIHOTO TEKCTa,

enadems.:

- METOJMKOW IMpeInepeBOIIeCKOT0 aHalh3a TEKCTa, CIOCOOCTBYIOIICH TOYHOMY BOCHPHUSTHIO
HCXOHOTO BBICKA3bIBAHUS;

- METOAMKOW TMOATOTOBKM K BBINOJHEHUIO IME€PEBOJIA, BKJIIOYas IOMCK HUHGPOpManuu B
CIIPaBOYHOM, CIIELIUATIbHOM JINTEPATypPE U KOMIIBIOTEPHBIX CETAX;

- OCHOBaMHM CHCTEMBI COKpAILlEHHOW MepeBOJYECKOM 3alMCH IPH BBIIIOJHEHUH [1EPEBO/IA;

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTHEN CIIEIIUAIBHOCTH,

- OCHOBamHM pedepupoBaHUS U aHHOTHPOBAHUS JIUTEPATYpPhI MO CIIEUATbLHOCTH.

3. KpaTtkoe conep:kanue IUCHUTIINHBI:
Beenenue.llpenmer u ponb nepeBoja B COBpEMEHHOM oO1ecTBe. PaznuuHble BUbI MEPEBO/IA.
3aayu 1 MECTO Kypca B MOATOTOBKE CIEIIMATUCTa TEXHUKH U TEXHOJIOTHH.

Monynsb 1:

1.1.CpaBHEHUE MOPSAIKA CJIOB B aHTJIMICKOM M PYCCKOM TpeuioxkeHusix. [lepesoa mpoctoro
MTOBECTBOBATENLHOTO MPEAI0KEHUS HACTOALIET0, OyIyIIEro U MpoIIeIIero BpeMEHH.
OcoOeHHOCTH TepeBO/a BOMPOCUTENBHBIX W OTPHULATEIbHBIX MPEVIOKEHUI B pa3IUYHBIX
BPEMEHAX.
1.2ITepeBon npennoxxennii Bo BpemeHax Indefinite, Continuous. UteHnue u mepeBo1 1mo reme
"Xumus".

Monayns 2.

2.1. IlepeBoa mpemnoxenuii Bo BpemeHax rpymi Perfect, Perfect
Continuous (yTBEepAUTEIbHBIE, BOIPOCHUTEIBbHBIE W OTpHUIATeNbHBIE (opMbl). OcoOeHHOCTH
yHoTpeOIeHUs] BCIOMOTaTeIbHBIX IJ1aroyos.

2.2 [lepeBon cTpagaTenbHOro 3ajnora. TpynHble ciaydau nepeBoja CTpaJaTesIbHOrO 3aJ0ra.
Urenne u mepeBoJ TEeKCTOB 1o Teme "Hayka M HaydHble METOHbI". AKTHUBHU3AIUsA JIEKCUKHU
MIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpUAATOUYHBIX TPEIIOKECHUH.

[IpunaTounble noanexaIme.

[IpunaTounble ckazyemele.

[IpunaTouHble onpeaenuTenbHbIE.

[IpunaTounbie 06CTOATENBCTBEHHBIE, IPUIATOYHBIC JOTIOTHUTEIbHBIE.

2.4. Tumbl YyCIOBHBIX MPENIOKEHUM, TpaBUiia U 0COOCHHOCTH UX MEPEBOIA.

[IpakTuka nepeBoa Ha MpuUMepax TeKCToB 0 Xumuu, /[. 1. Menoeneese, Hayke u mexHoi02uu.
2.5. IlepeBo npeyiokKEHUN ¢ yYETOM IIpaBujia coriiacoBanus BpemeH. [Ipsmas u kocBeHHas
peub.

2.6. PaznuuHble BapuaHThI IEPEBOJA CYILIECTBUTEIBHOIO B IIPEIOKEHHUH.

2.7. MoJialibHBI€ TJIaroJibl 1 0COOCHHOCTH UX IIEpeBO/a.

Pa3BuTHe HaBbIKOB nepeBoa 1o teme "Hayka 3aBTpaninero aus".

2.8. CnenmanbHas TepMuHoOIoTHs 1o teme "Jlaboparopus".

2.9. Cokpamenust. OcoGeHHOCTH UX NepeBojia. Pa3BuTHe HABBIKOB NEPEBOA HA IPUMEpPE
TeKCTOB 1o Teme "JlabopaTopus, n3MepeHus: B XUMuu".

Mogyns 3.

3.1. Hennunele hopMbI raroa.

Wudpuuutus (HeonpeaenaeHHas ¢popma riarona). Poib HHGUHUTHBA B IPEUIOKEHUU U BapUAHTHI
repeBojia Ha pycCKui s3bIK. IIpuuactus u repynaui.



3.2. UupuHUTHBHBIE OOOPOTHI.

O6opoT nonosiHeHHe ¢ MHGUHUTHBOM. BapraHThl mepeBoia Ha PyCCKHi A3bIK. TepMUHOIOTHS

110 TeMe "CoBpEMEHHBIE TEXHOIOTUH".

3.3. O6opoT mosexaiiee ¢ ”HQUHUTUBOM. Pa3nyHbie BApUAHTHI IEPEBOIA.

Tepmunonorus o reMe "Xumuueckas TEXHOIOTHA".

3.4. IlepeBoj npuyacTHBIX 0OOPOTOB.

AGcComoTHBIN puyacTHEI OG0POT U BapUAHTHI IEPEBOIA.

Pa3BuTHe HaBBIKOB NepeBoja 1o Teme "XumMuueckas TeXHOJIorus" .

4. O0beM yueOHOM THCHHUILINHBI

Bun yue6Hoit paboThl B 3aueTHBIX B akanem.
eAMHUIIAX gacax
O01mas Tpy10eMKOCTb JMCIHUIIJIMHBI 4 144
AyIMTOpHBbIE 3aHATHS 1,78 64
Jlexuuu (Jlek) - -
[IpaxTueckue 3anstus (113) 64
Camocrositeabnas padora (CP): 2,22 80
Bujx uTOroBoro KOHTpOJIs: 3a4eT - -
3 CemecTtp
Bun yaeOHoM paboTh B 3ayerHBIX B axanem.
eMHULAX yacax
OO0uiasi Tpy10€eMKOCTb AN CIIUTIJIMHBI 2 72
AyIUTOpPHBbIE 3aHATHS 1 36
Jlexuunu (Jlek) - -
[Ipaktuueckue 3ausatus (113) 1 36
CamocrositeabHas padora (CP): 1 36
Bua uTOroBOro KOHTpOJIsi: 3a4er - -
4 Cemectp
Bun yuebnoit paboThl B 3aueTHBIX B akanem.
eAMHULAX yacax
O0mas TpyA0eMKOCTb JMCIHIIJIHHBI 2 72
AyIUTOpPHBbIE 3aHATHS 1 36
Jlexuu (JIek) - -
[TpakTaeckue 3anstus (I13) 1 36
CamocrositebHas padora (CP): 1 36
Bua nTOroBOro KOHTpOJIsi: 3a4eT - -
3 Cemectp
Bun yue6HOMI paboThI B 3auyeTHBIX B actpon.
eAMHULAX yacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 2 54




AyIMTOpHBIE 3aHATHS 1 27
Jlexuuu (JIek) - -
[Ipaktuueckue 3ausarus (113) 1 27
CamocrositesbHas padora (CP): 1 27
Buja nTOroBoro KOHTpoOJIsi: 3a4eT - -
4 Cemectp
Bun yae6HOM paboThI B 3auerHbIx B actpos.
eAMHULIAX qyacax
OO0uiasi Tpy10€eMKOCTb AN CIIUTITIMHBI 2 54
AyIUTOpPHBbIE 3aHATHS 1 27
Jlexuuu (Jlek) - -
[IpaxTnueckue 3anstus (113) 1 27
CamocrositesbHas padora (CP): 1 27

Bujx uTOroBoro KOHTpOJIsA: 3a4eT




	4.4. Аннотации рабочих программ дисциплин
	- представлениями об основных этапах в истории человечества и их хронологии;
	Модуль 3. От советского государства к современной России.
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	2. В результате изучения дисциплины обучающийся по программе специалитета должен:
	1.3. Системы координат.
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	1.1. Основные определения и положения. Химическая технология как наука: объект изучения, цель и методы. Объект химической технологии - химическое производство. Межотраслевой характер химической технологии. Место химической технологии в промышленной сф...
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	2.2. Химический процесс.
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	3.2. Анализ ХТС. Понятие, задачи и результаты анализа ХТС - состояние ХТС, материальный и тепловой балансы, показатели химического производства. Методика составления и расчета материальных и тепловых балансов ХТС и ее подсистем. Формы представления ба...
	3.3. Синтез ХТС. Понятие и задачи синтеза ХТС. Основные этапы разработки ХТС. Роль математических и эвристических методов. Основные концепции при синтезе ХТС: полное использование сырьевых и энергетических ресурсов, минимизация отходов, оптимальное ис...

	2. В результате изучения дисциплины обучающийся по программе специалитета должен: (1)
	Контрольный раздел. Критерием успешности освоения учебного материала является оценка преподавателя, учитывающая регулярность посещения обязательных учебных занятий, знаний теоретического раздела программы и выполнение установленных на данный семестр к...

	3. Краткое содержание дисциплины
	Знать:
	- основные психологические понятия (психика, сознание, индивид, личность, индивидуальность, психические процессы, коммуникация, восприятие, взаимодействие, целеполагание и пр.); психологические особенности процесса общения; профессионально важные каче...
	Уметь:
	- анализировать свои возможности и ограничения, использовать методы самодиагностики, самопознания, саморегуляции и самовоспитания; устанавливать с коллегами отношения, характеризующиеся эффективным уровнем общения; анализировать проблемные ситуации с ...
	Владеть:
	- навыками и методами разрешения проблемных ситуаций, возникающих в процессе общения (в том числе конфликтных); навыками и методами повышения уровня самомотивации к выполнению профессиональной деятельности; методами планирования профессиональной деяте...
	Понятие «психологии» как науки. Место психологии в системе наук. История развития психологического знания и основные направления в психологии. Индивид, личность, субъект, индивидуальность. Психика и организм. Психика, поведение и деятельность. Основны...
	Познавательные процессы. Ощущение. Восприятие. Представление. Воображение. Мышление и интеллект. Творчество. Внимание. Мнемические процессы. Эмоции и чувства. Психическая регуляция поведения и деятельности. Общение и речь.
	Психология личности. Условия, источники и движущие силы психического развития. Проблема возраста и возрастной периодизации. Социальная ситуация развития. Ведущая деятельность. Особенности развития человека в разных возрастах.
	Знать: (1)
	Уметь: (1)
	Владеть: (1)
	 основные принципы, методы и формы контроля технологического процесса и качества продукции;
	 основные нормативные документы по стандартизации и сертификации продукции предприятий по производству физиологически активных соединений;
	 использовать технические средства для измерения основных параметров технологического процесса, свойств сырья и продукции;
	 способностью и готовностью осуществлять технологический процесс в соответствии с регламентом.
	2. Опасности техногенного характера. Аварии и катастрофы на радиационно опасном объекте, химически опасном объекте, биологически опасном объекте; на транспорте (железнодорожном, автомобильном, речном, авиационном); на гидросооружениях; на коммуналь...
	3. Опасности военного характера. Применение оружия массового поражения (ядерного, химического, биологического), обычных средств с зажигательным наполнением, новых видов оружия. Зоны заражения от средств поражения и их воздействие на население и окру...
	4. Пожарная безопасность – состояние защищенности населения, имущества, общества и государства от пожаров. Пожарная опасность (причины возникновения пожаров в зданиях, лесные пожары). Локализация и тушение пожаров. Простейшие технические средства п...
	5. Комплекс мероприятий гражданской защиты населения.
	6. Оказание первой медицинской помощи при ожогах, ранениях, заражениях. Проведение частичной санитарной обработки кожных покровов человека при выходе из зон радиоактивного, химического и биологического заражения (загрязнения), из зон пожаров.
	7. Ликвидация последствий чрезвычайной ситуации. Радиационная и химическая разведка очага поражения (заражения). Аварийно-спасательные работы. Специальная обработка техники, местности, объектов (дезактивация, дегазация, дезинфекция, дезинсекция

