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1. OBIIME MMOJIO)KEHUSA

1.1. OcHoBHasi o0pa3oBarejibHasA NMporpaMMa OakajaBpuara (ajee — nmporpamma
OakanaBpuara) Heopzanuueckas xumus u Xumus KOOPOUHAYUOHHBIX COEOUHEHUll, PeaTn3yeMas
PXTY um JI.U. Menoeneesa no nanpasjienno noarotoBku 04.03.01 Xwumua npepncrasuser
co0o0il cucreMy JOKYMEHTOB, pa3pa0OTaHHYIO M YTBEP)KICHHYIO BBICUIMM Y4€OHBIM 3aBEICHHEM
CaMOCTOSITENIBHO C YYETOM TpeOOBaHMI phIHKA TpyJla Ha ocHoBe DenepaabHOro rocyapCTBEHHOTO
00pa30BaTEIbHOTO CTaHAapTa IO COOTBETCTBYIOIIEMY HAIPABJICHUIO IOJATOTOBKM BBICIIETO
obpazoBanusi (OI'OC BO), a Takxke C y4eTOM pEKOMEHJIOBAHHOW MPUMEPHOM OCHOBHOM
00pa30BaTEIbHOIN MPOrpamMMmBl.

[Iporpamma OakanaBpuaTa perjiaMEHTUPYET LEIH, 0XKUAAeMble pe3yJbTaThl, COJEp)KaHuE,
YCIIOBUS M TEXHOJOTMH pean3aluu o0pa30oBaTENbHOTO IpOLiecca, OLEHKY KayecTBa IMOJArOTOBKU
BBIITYCKHUKA I10 JIaHHOMY HarpaBj€HUIO MOATOTOBKU U BKJIIOYAET B ceOsl: yueOHbIl maH, padodue
IpOrpaMMbl y4eOHBIX KypCOB, IPEIMETOB, IUCUUIUIMH (MOjayJed) W JApyrue MarepHasbl,
o0OecrieunBaroIe KadecTBO IOJrOTOBKM OOy4aroOlmIMXCs, a TaKXKe MporpaMMmbl IPaKTUK,
KaJIeHJapHbId y4yeOHbI rpaduK M METOJWYECKHE MaTrepHalibl, 00ecrnedyMBaloIINe pPeaaTnu3aluio
COOTBETCTBYIOIICH 00pa30BaTEIbHON TEXHOJIOTHH.

1.2. HopmaTuBHbIE JOKYMEHTHI /151 pa3padoTKu NporpaMmbl 0aKajaBpuarta

HopmaruBHyto mnpaBoByro 0a3y pa3pabOTKu JaHHOM mporpaMMmbl — OakanaBpuara
COCTaBIISIIOT:

. ®enepanbhblil 3ak0H 0T 29.12.2012 1. Ne 273-D3 «O0 obpazoBanuu B Poccuiickoit
denepauuny;
o @denepalibHbIl TOCYIApCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT MO HAaIPaBJICHUIO

noarotoBku 04.03.01 Xwumust Beicmiero oOpa3oBaHusi (OakamaBpHaT), YTBEPKIACHHBIM MPUKA30M
MunuctepctBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauun ot «12» mapta 2015 r. Ne 210;

o [Ipukaz MunuctepctBa o6OpazoBanuss u Hayku Poccuiickoit ®enepauun oT
19.12.2013 1. Ne 1367 «OO0 yrBepxkaenun llopsnka opraHuzalM #  OCYIIECTBJICHHS
00pa30BaTeNIbHON JESATENbHOCTH MO 00pa30BaTENbHBIM IPOrPaMMaM BBICHIETO O0Opa30BaHUS —
nporpaMMam OakanaBpuara, IporpaMmmam ClielUaIUTeTa, IporpaMmaM OakaiaBpuaTay.

1.3. O0mas xapakTepucTHKa nporpamMmMsel 0akanaspuara «Heopranuyeckass xumus u
XMMHUS KOOPAMHALMOHHBIX coenuHeHnin» By3a PXTY um /I.U. MenneneeBa

Lesabio nmporpaMMsbl 0aKajaBpuaTa SBISETCS CO3/IaHUE U 00yJIarOIINXCsl YCIOBHUA ISt
npuoOpeTeHus: HeoOXOAMMOTO ISl OCYIIECTBIICHUS MPO(ECCHOHAIBHOW NeSTEIFHOCTH YPOBHS
3HAaHWH, yMEHHH, HaBBIKOB, OIBITa JEATSIPHOCTH M TIOATOTOBKM K 3alIWTE BBIITYCKHOM
kBasin(ukanoHHoi pabotel (BKP).

[Tomydenne oOpa3zoBaHust 1O TporpamMMe OakamaBpuara JIOMYCKaeTcs TOJIBKO B
00pa30BaTeNIbHOM OpraHu3aluy BeICIIEro o0pa3zoBaHus (Jlanee — OpraHu3anus).

O6yuenne 1o mnporpamme OakamaBpuara «Heopranmyeckas XuMuUd W XUMHS
KOOPAMHAIIMOHHBIX COCTMHEHHI B OPraHNU3alluH OCYIIECTBISIETCSI B OYHON popMe 00ydeHHUS.

O6beM mporpammbl OakanaBpuara coctaBiisieT 240 3a4eTHbIX €AUHMI] (Jajnee — 3.€.) BHE
3aBHCUMOCTH OT ()OpMBI OOydUeHUS, MPUMEHSEMBIX O0pa30BaTEIbHBIX TEXHOJOTHIA, peaTu3aIliu
nporpaMmbl  OakaliaBpuiata C HCIOJIB30BAHUEM CETEBOH (OPMBI, peau3aldyd TPOTrPaMMBI
OakajaBpuaTa 10 HHIUBHUIyaTbHOMY y4eOHOMY IJIaHy, B TOM YHCIIE YCKOPEHHOTO O0y4YCHHSI.

Cpoxk nonydeHus: 00pa3oBaHus MO MporpaMMme OakaiaBpuara:

- B OYHOW (Qopme o0OydyeHHs, BKIIOYAs KAHUKYJbI, [PEIOCTaBIsIEMblEe IOCIIE
MIPOXOXKJICHUSI TOCYAAPCTBEHHON HWTOTOBOW AaTTECTAalliW, BHE 3aBHUCHMOCTH OT MPHUMEHSIEMBIX
o0Opa3oBaTeNIbHBIX TEXHOJOrui coctamisier 4 roga. OO6beM mporpammbl OakajiaBpuaTa B OUYHOM
dhopme oOyueHus, peaTnu3yeMblil 32 OAUH Y4eOHbIN 1011, cocTaBisieT 60 3.e.;

- npu 0OyYeHHH 110 WHAWBHYAIbHOMY y4eOHOMY TIJIaHy BHE 3aBUCHMOCTH OT (DOPMBI
0oOy4YeHHsI COCTaBJSIET HE 0OoJiee CpoKa TMOJydeHHUs OOpa30BaHUs, YCTAHOBJICHHOTO JIs
COOTBETCTBYIOIIEH (opMbl 0OydeHHs, a Tpu OOyUYEeHHH MO WHAWBUIYAIGHOMY IUIAHY JIHI[ C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI MOXKET OBITh YBEIIMUEH IO MX XKEJAaHUIO He Ooyiee yeM
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Ha | rox mo CpaBHEHHUIO CO CPOKOM IOJIydeHHsS O0Opa3oBaHHs ISl COOTBETCTBYIOUIEH (POpMBI
oOyuenusi. OObeM mporpaMmbl OakajnaBpuara 3a OAMH YYeOHBIH ToJ NpU OOyYEeHUH IO
WHIUBUAYAIbHOMY IUIaHY BHE 3aBHUCUMOCTH OT (popMbl 00ydeHHsI HE MOXKET COCTaBJATH Oolsee
75 3.e.

[Ipu peanuzauuu nporpamMmmsl OakagaBpraTa OpraHu3anys BIpaBe MPUMEHSTh JIEKTPOHHOE
oOyueHue U IMCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH.

[Ipu 00ydyeHuu auL ¢ OrpaHUYEHHBIMU BO3MOKHOCTSAMH 3/10POBbSI AIEKTPOHHOE 00yUeHue 1
JMCTaHLIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH JIOJDKHBI MPEAyCMaTpUBaTh BO3MOKHOCTD IpUeMa-
nepenayy UH(GopMaIMK B TOCTYIHBIX Ul HUX (opMax.

Peanuszanus nporpaMmMel OakagaBpraTa BO3MOXKHA C UCIIOJIb30BaHUEM CETEBON (DOPMBI.

OOpazoBarenpHas JEATEILHOCTh 1O TpOrpaMMe OakajlaBpuaTra OCYIIECTBISICTCS Ha
rocylapcTBeHHOM sA3bike Poccuiickoit dDenepanuu, €Cld HHOE HE ONPENECICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aluu.

CrpykTypa nporpamMMsbl 0akajaBpHaTa BKJIYaeT 00513aTe/bHYI0 YacTh (0a30By10) M
4acThb, (POPMHUPYEMYI0 YHACTHMKAMH 00pa30BaTe/bHbIX OTHOLIEHHIT (BAPMATHBHYIO).

Oro obecrneynBaeT BO3MOXKHOCTh peaM3allud IporpaMM OakajaBpuaTa, HMMEIOLIUX
Pa3IMYHYIO HAMPaBICHHOCTH (Mpoduib) 00pa3oBaHus B paMKaxX OJHOTO HAMPAaBIICHUS TOATOTOBKHU
(manee - HaPaBJIEHHOCTD (IIPO(UIB) IPOrPAMMBI).

[IporpamMma GakanaBpuata COCTOUT U3 CIAEAYIOIINX OJIOKOB:

brox 1 «Jucuumiuuel (MOZYNIH)», KOTOPbIA BKIIOYAeT JAUCHUUIIIMHBI (MOIYJH),
OTHOCsImMECcs K 0a30BOM 4YacTH HporpaMMbl, U AMCUMUIUIMHBI (MOIYJIH), OTHOCAIIHECS K €€
BapUaTUBHOM 4acTH;

brnox 2 «llpakTuku», KOTOpBI B IMOJTHOM OOBEME OTHOCUTCS K BapUaTUBHOM YacTu
IIPOrPaMMBbl;

biok 3 «I"ocynapcTBeHHast HUTOTOBAsI ATTECTAIM», KOTOPBIA B TIOJITHOM 00beME OTHOCUTCS K
0a30BOI YacTU MporpamMMbl M 3aBeplIaeTCs NPUCBOECHUEM KBaIM(UKAIMKM, YKa3aHHON B MepedHe
HaIpaBJICHUH MOATOTOBKH BBICHIEr0 00pa30BaHUs, YTBEP:KJIEHHOM MUHHCTEpCTBOM 0Opa30BaHUs
u Hayku Poccuiickoit denepanmm.

CrtpyKkTypa nporpamMmmsl OakajiaBpuaTa

O0bem nporpaMmbl 6aKajlaBpuarTa
CTpykTypa nporpaMmsl 6akajaBpuara
B 324eTHBIX eJHHUIAX
Jlucuumiuzel (MOJTyIN) 219
baok1 baszoBas yactp 156
BapuaTuBHas yactb 63
[TpakTuku 15
baok 2 D
BapuaruBHas yacth 15
['ocynapcTBeHHast UTOroBasl aTTECTALIMS 6
baok 3 YAap 1
ba3oBas vactp 6
O06beM nporpamMmsbl OakaaBpuara 240

Juctunnuuel  (MOIyNIH), OTHOCSIIMECS K 0a30BOM YacTH TPOrpaMMmbl OakaiaBpHara,
SBJIAIOTCSL 00S3aTE€IbHBIMU JUISI OCBOEHUSI OOy4alOUIMMCSl BHE 3aBUCHUMOCTH OT HAIPaBICHHOCTH
(mpoduiiss) mporpammel OakajiaBpuara, KOTOPYylO OH ocBamBaeT. HaGop aucuurumz (MomyIeid),
OTHOCAIMXCS K 0a30BOMl dacTu mporpaMMel OakajgaBpuara, OpraHu3alus OIpPEIeIIseT
CaMOCTOSITENIbHO B 00beMe, ycTtaHoBieHHOM HactosiuM OI'OC BO, ¢ yyeToMm coOTBETCTBYIOIIEH
(COOTBETCTBYIOUINX) MPUMEPHONW (MIPUMEPHBIX) OCHOBHOW (OCHOBHBIX) OOpa3oBaTeIbHON
(oOpa3zoBaTenbHBIX) MPOrpaMMBbl (IIPOTPamm).

Jucuumiunel (Moaynu) no ¢uinocopuu, UCTOPUN, UHOCTPAHHOMY SI3BIKY, O€30IacHOCTU
KU3ZHEACSITSIIBHOCTA pPean3yroTcsl B paMkax 0a3zoBoil wactu bioka 1 «/lucuumiuusel (MOIynn)»
nporpaMMbl OakanaBpuara. O0beM, COAEp)KaHUE U TOPAJIOK peau3aii YKa3aHHBIX JAUCIIUILUINH
(Moyneil) onpenenstoTcsl OpraHu3ane CaMoCTOSTENbHO.
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Jucuumiuzel (MOyan) N0 (GU3MUECKON KYJIbTYpe U CIOPTY PEeaIu3yloTCs B paMKax:

- 6a3oBoit yactu bioka 1 «/lucuuniauael (MOIyan)» HporpaMmbl OakajlaBpuaTa B
o0bemMe He MeHee 72 akaJeMHUYeCcKUX 4acoB (2 3.e.) B 0OUHOM popme 00yueHus;

- AJIEKTUBHBIX TUCHUILINH (MOIyJiel) B 00bemMe He MeHee 328 akaJeMUYeCKUX YacoB.
VYka3aHHblE aKaJeMHMUYECKHE Yachl SBISIOTCA OOsA3aTENbHBIMM JUIsI OCBOCHMSI M B 3.€. HE
MEePEBOIATCA.

JucuumiuHel (MOAYNIH) MO (DU3MYECKON KyJIbType U CIOPTY PEATU3YIOTCS B TMOPSIKE,
YCTAaHOBJIEHHOM opraHuzanueil. Jljis MHBaIMIOB U JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3/I0pOBbsSI OpPraHM3allMsl YCTaHABJIMBAET OCOOBI MOPSAJOK OCBOCHUS IUCUUIUIMH (MOAayled) Io
(bu3nyecKkoi KyabType U CIIOPTY C YUETOM COCTOSIHUS UX 3[J0POBBSI.

Jucuumiuzel (MOJIy M), OTHOCSIIIMECS K BapUaTUBHOW 4acTU MporpamMmbl OakajiaBpuara, u
MIPAKTUKU ONPEIEIIAIOT HapaBIeHHOCTh (Ipo¢uib) nporpammel OakanaBpuara. Habop aucuuniaux
(Momynei), OTHOCAUIMXCS K BapUaTHUBHOM YacTH IporpaMmbl OakajlaBpuaTa, M IpPaKTHK
OpraHu3aIysl ONpeessieT CaMOCTOSTEIbHO B oObeMe, ycraHoBiieHHOM Hacrtosimum OI'OC BO.
[Tocne BrIOOpa 0OyyaroUIUMCS HAIIPaBJIEHHOCTH (IPOQHIIsL) IPOrpaMMbl, HAOOP COOTBETCTBYIOIINX
JUCLMIUIMH (MOJYJEH) U IPAKTUK CTAHOBUTCS 0053aTEIbHBIM Il OCBOCHHS 00Y4arOIIUMCH.

B brnox 2 «llIpaktuku» BXOAaT YydeOHasi U MPOU3BOJCTBEHHas, B TOM 4HCIE
MpeIIUILUIOMHAs, TPAKTUKHU.

Tun y4eOHOM NpPAaKTHUKH — MpakTUKa IO TMOJIYYEHHUIO TMEPBUYHBIX MPO(GECCHOHATIbHBIX
YMEHHUI U HaBBIKOB, B TOM 4YHCJI€ NEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-HCCIIEI0BATEIbCKOM
NeSITEIbHOCTH.

CriocoObl npoBeieHUs1 y4eOHON IPAKTUKU: CTallMIOHAPHAs; BbIE3THASI.

Turbl TPOU3BOACTBEHHOM NPAKTUKH:

- MIPaKTHKA 10 MOJyYEHHUIO MPOPECCUOHATbHBIX YMEHUN U OIBITA MPOPEeCcCUOHATBHON
NESITeIbHOCTH (B TOM YHUCIIE TEXHOJIOIMUECKas MPaKTHKa, Melaroruyeckast MpakTuKa);

- Hay4yHO-HCCIIeI0BaTeNbCcKas padora.

CriocoObl poBeieHUs] MPOU3BOJCTBEHHON MPAKTUKK: CTAllMOHAPHAS; BbIE€3/IHAS.

[IpenaumioMHas npakTHKa MPOBOAUTCS AJISL BBIIIOJHEHUS BBITYCKHOM KBaIH(QHUKAIIMOHHON
paboTHI U SABISAETCA 0053aTEITHHOM.

[Ipu paspaboTke mnporpamMMm OakanaBpuaTa OpraHu3alus BbBIOMpPAET THUIBl HPAKTHK B
3aBUCHMOCTH OT BHJIa (BUIOB) ACSITEIBHOCTH, HA KOTOPBIM (KOTOPHIE) OPUEHTHPOBAHA IIpOrpamMma
OakanaBpuaTta. OpraHuzanus BIOpaBe IMPEAyCMOTpPETh B Mporpamme OakajaBpuaTa HHbIE THUIIBI
MPaKTUK JOMOJHUTEIBHO K ycTaHOBIEHHBIM HacTosmmm ®I'OC BO.

VYuyeOHas u (WJIM) NPOU3BOJICTBEHHAs MNPAKTUKU MOTYT MPOBOAUTHCS B CTPYKTYPHBIX
MOAPA3ICIIEHUAX OpraHu3alHu.

Br160p MecT mpoxokaeHus MPaKTUK JUIs JIULL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbSI
MIPOU3BOJIUTCS C YUETOM COCTOSIHUS 3JJ0POBbsI 00YJaroIUXCsl U TPEOOBAHUMN IO JOCTYITHOCTH.

B bnox 3 «locymapcTBeHHass HWTOroBasi aTTECTalMsA» BXOJWT 3alllUTa BBITYCKHOMN
KBaJIN(DUKAIIMOHHOM pabOThl, BKJItOYAs IOJrOTOBKY K MPOLEAYPE 3aLUTHI U IPOLEAYPY 3aIIUTHI.

[Ipu pa3zpaboTke mporpamMmbl OakaiaBpuaTa 00yJaromuMcs 00eCeunBaeTCs BOZMOKHOCTh
OCBOEHHUS JUCUUIUIMH (MOJyJei) mo BeIOOpPY, B TOM YHUCIIE CHELMAIbHbIE YCIOBHS MHBAIUAAM U
JUI[aM C OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbs, B 00beMe He MeHee 30 mpoieHToB o0bema
BapuaTtuBHOM yactu broka 1 «/lucuurnmuael (MOIyIn)».

KonnuecTtBo yacoB, OTBEIEHHBIX Ha 3aHATUSA JIEKIIMOHHOTO THUIA, B IesioM 1o bioky 1
«Aucuummmael (MOIYNIN)» JOHKHO COCTaBIATH HE Oosiee 50 MpPOIEHTOB OT OOIIETO KOJIMYECTBa
4acoB ayJIMTOPHBIX 3aHATUN, OTBEJIEHHBIX Ha peasn3alnio JaHHoro bioka.

1.4. TpeGoBaHus K MOCTyNAaKOIIEMy

TpeOoBanuss K NOCTyHAlOIIEMY OINpeAeNsatorcs (enepaabHbIM 3aKOHOJATEIILCTBOM B
obnactu oOpa3oBaHusi, B ToM uucie [lopsakom mnpuema Ha oOyuyeHHe MO 0Opa30BaTEIbHBIM
MporpaMMam BBICIIIETO 00Opa30BaHMsI — MPOTpaMMaM OakaiaBpraTa Ha COOTBETCTBYIOIIHMMN yueOHBIH
roJl.
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2. XAPAKTEPUCTUKA IMTPO®ECCUOHAJILHOM JEITEJIBHOCTH
BBIITYCKHUKA ITIPOTPAMMBI BAKAJIABPHATA
«HEOPTAHMYECKASI XUMHUS 1 XUMMS
KOOPINHALIMOHHBIX COEIMHEHM»

2.1. O6aacTb npogecCHOHANBHOMI 1eITeJbHOCTH BBINYCKHUKA
ObsacTte NPoPecCHOHAIBLHON JAeATeIbHOCTH BbINNYCKHMKOB, OCBOMBIIMX IPOrpamMmy
0akajaBpuUaTa, BKJIIOYaeT HAYYHO-HCCIIEJOBATEIBCKYIO pabOTy, CBA3AHHYIO C HCIOJb30BaHHEM
XAMHYECKHX SIBIICHUH 1 IIponecCoB.

2.2. O0beKkThI NPOdeCCHOHAIBLHOM 1eTeJIbHOCTH BbINTYCKHUKA

O0bexramu NpoheCCHOHATIBHOMN JIESITETbHOCTH BBIITYCKHUKA SIBIISIOTCS:
XMMHUYECKHE 3JIEMEHTBI, MPOCThIE MOJIEKYIbl U CIIOKHBIE COEIUHEHHS B Pa3JIMYHOM arperaTHoM
COCTOSIHUM (HEOpPraHMYeCKHEe U OpraHUYecKHe BEIIEeCTBAa U MaTepuayibl Ha HX OCHOBE),
MOJIydeHHbIE B pe3yJbTaTe€ XUMHUYECKOTO CHHTE3a (J1abOpaTOpHOro, HPOMBIILIEHHOIO) WU
BbIJIEJICHHBIE U3 IIPUPOIHBIX OOBEKTOB.

2.3. Bua npogeccuoHAIBHOM AeATEIbHOCTH BbIIYCKHUKA:
®  HAay4YHO-KCCIIE0BATEIbCKAs IESITEIBHOCTD.

2.4. 3axaun npoeccMOHAILHOI 1esITeIbHOCTH BHINTYCKHUKA

Boinycknuk no Hampasienuto noarotoBku 04.03.01 Xumus gomkeH ObITh MOArOTOBJIEH K
PELICHUIO  CIENYIOIMX  NpO(PEecCHOHATIbHBIX  337ad B  COOTBETCTBUM C  HPOQPUIbHOU
HanpasiaeHHOcThI0 OOII GakanaBpuaTa U BUIaMH MTPO(HECCHOHATBLHOM JICSITETbHOCTH

® BHIMIOJIHEHHE BCIOMOTATENbHBIX MNPO(PECCHOHAIBHBIX (YHKIMI B HAy4HOM JeSTENbHOCTH

(moaroroBka OOBEKTOB HCCIIENOBAHUM, BBIOOP TEXHUYECKUX CPEJCTB U METOJOB HCIBITAHUH,
MPOBEJCHNUE IKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM 0 3a/JaHHOM METOJMKe, 00padoTKa pe3ysIbTaToB
AKCTIIEPUMEHTA, ITOATOTOBKA OTYETA O BBITIOJTHEHHOU paboTe).

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
BAKAJIABPUATA «<HEOPTAHUYECKASA XUMUA U XUMUSA
KOOPJIUHAIIMOHHBIX COEJJUHEHU»

Pesynbrarsl ocBoenus OOII GakanaBpuaTa onpenenstorcss NpuoOpeTaeMbIMU BIITYCKHUKOM
KOMIIETEHIIUSAMH, T.€. €ro CIOCOOHOCTHIO MPUMEHSATh 3HAHMS, YMEHHS U JIMUYHOCTHBIE KAauyecTBa B
COOTBETCTBUU C 3aJauaMH MIPO(ECCUOHATBHOM JEeATEIbHOCTH.

3.1. B pe3ynbrare ocBOEHHUs yKa3aHHOM IMporpaMMbl OakanaBpuaTa BBITYCKHHUK JOJIKEH
00JaiaTh CIeNyIIUMU 00eKYJIbTYPHBIMH KoMneTeHnusimMu (OK):

CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI (puiocopckux 3HaAHUU i1  (HOPMUPOBAHUS
MupoBo33peHyeckoi nosunuu (OK-1);

CIIOCOOHOCTBIO aHANM3UPOBATh OCHOBHBIE ATalbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001ecTBa Juisi popMupoBaHus rpaxaanckoi nozuuuu (OK-2);

CIIOCOOHOCTBIO ~ HCIIONIb30BaTh OCHOBBI OSKOHOMHYECKMX 3HAHUWM B pasiMuHbIX cdepax
xuzHenesrenbHocTH (OK-3);

CIIOCOOHOCTBIO ~ HCIIOJBb30BaTh ~ OCHOBBI ~ INPAaBOBBIX 3HAHMA B  pasMuHbIX  cdepax
xum3HeaestensHocty (OK-4);

CIMIOCOOHOCTBIO K KOMMYHHUKAIIUK B YCTHOM U MUCbMEHHOM (hOpMax Ha pyCCKOM M MHOCTPAHHOM
SI3BIKAX IS PELICHHUS 3/1a9 MEXIMIHOCTHOTO U MEXKYJIHTYpHOTO B3anmMoaencTBus (OK-5);

CIIOCOOHOCTBIO PabOTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHUMAThH COLMANIBHBIE, STHUUYECKUE,
KOH(eccroHalIbHbIE U KyIbTypHbIe pasimuus (OK-6);

CIIOCOOHOCTBIO K cCaMOOpraHu3aiuu u camooopazosanuio (OK-7);

CIIOCOOHOCTBHIO MCIIOJIb30BATh METOBI U CPEICTBA (PU3MUYECKOW KYJIBTYpBI Ul 0OecreueHus
MOJTHOLIEHHOM colnalibHOU U npodeccruoHanbHol nestenbHocTd (OK-8);
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CIOCOOHOCTBIO HCMOJIb30BaTh MPUEMBI MEPBOM MOMOIIM, METOJbl 3allUTHl B YCIOBHUAX
ype3BblyaiiHbIX cutyauii (OK-9).

3.2. B pe3ynbrare OCBOEHHS YKa3aHHOW INporpaMmbl OakajaBpHaTa BBINYCKHUK JIOJDKEH
obnanaTh cienyronumMu oouenpogeccuoHanbHbiMu kKoMmneTeHusamu (OIIK):

CIIOCOOHOCTBIO  HCMOJb30BaTh  IOJIyYEHHBIE  3HAHUA  TEOPETUYECKUX  OCHOB
(GyHIaMEHTaJIbHBIX Pa3/eJIOB XUMUHU IIPH perieHnn npodeccuonanpubix 3aga4 (OIIK-1);

BJIQJICHUEM  HABbIKAMU  IPOBEJCHHUS  XUMHUYECKOTO  JKCIIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMHU U aHAIUTUYECKUMU METOJaMH MOJYYEeHUS U UCCIIEeI0BaHUS XUMHUECKUX BEILIECTB
u peakuuii (OI1K-2);

CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMIUIMH B
npodeccuoHanbHOU nestenbHocTH (OIIK-3);

CIIOCOOHOCTBIO peulaTh CTaHAApTHbIE 3a7auyd  NPOPECCHOHATIBHONW JIEATENbHOCTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH C Y4ETOM
OCHOBHBIX TpeOoBaHMi nHopmanronHoi 6e3onacHoctu (OI1K-4);

CIIOCOOHOCTBIO K TIOMCKY M TEpPBHUYHOM 00pabOTKEe HAydYHOM U HAy4YHO-TEXHHUYECKON
unpopmanuu (OIIK-5);

3HAHMEM HOPM TEXHHMKHU O€30IIaCHOCTHM U YMEHHEM pealiu30BaTh MX B Ja0OPATOPHBIX U
TexHosiorudeckux yciosusix (OIIK-6).

3.3. BbImyckHHK JOJDKEH 00nazaTth CIEAyIOIMMH NPOo(ecCHOHAILHBIMM KOMIIeTeHIMAMM
(IIK):

8 HAYYHO-UCCTIE008AMENLCKOU OESAMENbHOCIIL

CIIOCOOHOCTBIO BBINOJHATH CTaHJAPTHBIE ONepaluy 1o npeyiaraeMbiM Metoaukam (I11K-1);

BJIaJICHUEM 0a30BbIMU HaBbIKAMH HCIIOJIb30BAHHUSI COBPEMEHHOW ammapaTypbl IpU MPOBEACHUU
HayuHbIX uccienoBanuii (I1K-2);

BJIAJICHUEM CHUCTEMON (pyHIaMEHTAIbHBIX XUMU4ecKux nouatuit ([1K-3);

CIOCOOHOCTBIO IMPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
pa3BUTHUSL XUMUYECKOW HAYKU TP aHAIM3€ MOJIydyeHHBIX pe3ynbraToB (I1K-4);

CIIOCOOHOCTBIO IONIydaThb U 00pabarThiBaTh pE3yJbTAaThl HAYYHBIX DSKCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I1K-5);

BJIQJICHUEM HaBbIKaMH IPEJCTABIICHUS NOJYyYEHHBIX PE3YJIbTaTOB B BUJIE KPATKUX OTYETOB U
npesentauuii (I1K-6);

BJIaJICHUEM METOo/IaMu 0e30MacHOro oOpalleHus ¢ XUMUYECKUMU MaTepuajJaMy ¢ y4eTOM UX
¢buszmveckux xumudeckux cBorcts (I1K-7).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O ITIPOLECCA ITPU PEAJIN3ALIUU
ITPOI'PAMM BAKAJIABPUATA

B cootBerctBum ¢ m.39 TumoBoro momoxkenust o Byze u ®I'OC BO OGakamaBpuarta mo
HamnpaBiieHuto noarotoBku 04.03.01 Xumwust comepkaHue W OpraHu3anus 00pa3oBaTEIHLHOTO
npouecca npu peanuzauuu aaHHoil OOIl GakanaBpuara periiaMeHTUPYETCsl YYeOHBIM ILJIAHOM;
pabounMu mporpamMmmamMu y4eOHBIX KYpCOB, MPEAMETOB, AUCLMIUIMH (MOAyJel); mMaTepuaiami,
00ecTIeYynBarOIIMMHU Ka4eCTBO MOJTOTOBKY M BOCIIUTAHUS 00YJaIOIINXCS; IPOTPAMMaMH YIeOHBIX U
MPOU3BOJICTBEHHBIX TPAKTHK; TOJOBBIM KaJCHOApHBIM Y4eOHBIM rpadukoM, a TaKKe
METOJMYECKUMH  MaTepuaiamMu,  OOECIICUMBAIOIIUMHU  pPEAIH3ANUI0  COOTBETCTBYIOIIUX
00pa3oBaTeIbHBIX TEXHOJIOTHA.

4.1 O0mas xapaKkTepucTUKA 00pPa30BaTe/bLHOI 1eITeJIbHOCTH

ObpazoBarenbHas 1eATeNbHOCTh 10 TporpaMMe OakajaBpuara rnpeaycMaTpuBaeT:

— npoBeAeHME YYEOHBIX 3aHATHM 1O JUCHUIUIMHAM (MoayisiM) B ¢opMe JIeKUUH,
CEMUHApCKUX 3aHATUM, KOHCYJIbTAalUUN, J1abOpaTOpHBIX paboT, UHBIX ¢GopM 00ydeHus,
MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM;



—  TIPOBEACHHE MPAKTHUK;
- IMPOBCACHUC HAYUHBIX I/ICCJ'IC)IOBaHl/If/'I B COOTBETCTBHUH C HAIIPABJICHHOCTHIO ITPOTrpaMMbI
OakanaBpuarta;
— TIPOBEACHHWE KOHTPOJS KadecTBa OCBOCHHSI MPOTPaMMBbl OakallaBpuaTa IOCPEICTBOM
TEKYIIEr0  KOHTPOJII  yCIIEBAEMOCTH,  TNPOMSKYTOYHOM  aTTeCTallMd  OOYYaroOIIUXCS,
rOCyJapCTBEHHON UTOTOBOM aTTECTAIIMU O0YJatOIIUXCSI.

4.2. YyeOHblii VIAH MOATOTOBKHU 0aKAJIaABPOB

VY4eOHbIi MJIaH NMOArOTOBKM OakanaBpoB pa3paboTaH B COOTBETCTBUU C TpeOOBaHUSIMU
@denepalibHOTO TOCYJAapPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTA [0 HAIPABJIEHUIO IMOATOTOBKH
04.03.01 Xwumus, yrBepx’ACHHOMY NpukazoM MunucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoii
®enepanun ot 12.03.2015 1. Ne 210.

B yuebGHOM mutaHe oToOpa)keHa JOrMYecKasl IMOCIeAO0BATEIbHOCTh OCBOEHHUS LMKIOB U
paznenoB OOII (aucuuIuivH, TPaKTUK), oOecrnednBamuX (HopMUpOBaHUE KOMIETECHIIMNA. YKa3aHa
oOwiasi TpyA0€MKOCTh TUCUUIUIMH, MOYJIEH, MPAKTUK B 3a4ETHBIX €UHUIIAX, a TAKXKE UX 001Ias U
ayJIUTOpHAs TPYI0EMKOCTh B Hacax.

VY4eOHblii 1aH NOAroTOBKM OakanaBpos 1o HanpasieHuio 04.03.01 Xumus npuaraercs.

4.3. KasenapHblii yueOHbIi rpaduk

ITocnenoBaTenbHOCTh peanM3alluM IPOrpaMMbl OakajaBpuaTa IO TroJaM M CEMeCTpaM
(BKIIIOYasi TeopeTHueckoe OOydeHHe, IMPAKTUKW, HayuHble HCCIEIOBaHMS, MPOMEXKYTOUHBIE U
rOCy/IlapCTBEHHYIO HMTOTOBYIO aTTE€CTallud, KAHUKYJbl) MPUBOAMTCA B KaJlEHIApPHOM Yy4eOHOM
rpaduke (mpuiioxeHue — padoumii yueOHbI IJ1aH).



9

4.4. AHHOTANMH PA0OYHUX MPOrPaMM JUCHUIIIIHH
4.4.1. baok 1. Ilucunniaudbl (MOIyJIn)

Bbazoeas uacmo
AHHOTaIus paboueit mporpaMMbl TUCIUILTAHBI
«HOCTpPaHHBIN A3BIK»

1. Heaun aucuMnIMHbI

Heap aucuumIMHbl — NpUoOpeTeHHe 00ydarolMMHCS 00Iel, KOMMYHUKAaTUBHON M
npodeCCHOHANTBHON KOMIIETCHIIMM, YPOBEHb KOTOPBHIX Ha OTIENBHBIX JTamax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  HCHOJIb30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodecCHOHANBHON (MPOM3BOJCTBEHHOM M HAyYHOMW) JEATEIBHOCTH, TaK W JJIA IIeJIel
caMm000pazoBaHUsI.

2. B pesyabraTre u3y4YeHHS JUCHUILUIMHBI O0y4Yallnuiicd MO0 Mporpamme
0akaJlaBpHAaTAa J0JIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CHOCOOHOCTh K KOMMYHHMKallUd B YCTHOM M NHCbMEHHOW (opMax Ha pPyCCKOM U
MHOCTPAHHOM  SI3bIKax Ui pElIeHHUs 3aJad  MEXIUYHOCTHOTO M MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-5).

3namo:

— OCHOBHbIE CHOCOOBI  COYETAEMOCTH  JIEKCMYECKUX €IUHHMI] M  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

— PYCCKHME DSKBHMBAJIECHTHI OCHOBHBIX CJIOB M BBIPQXEHMM pedd B IpoLecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBHUS;

— OCHOBHBIE ITPUEMBI U METO/bI pPePEepupOBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

— IaCCUBHYI0 M AaKTUBHYIO JIEKCHKY, B TOM 4HCJ€ OOLICHAYyYHYIO M CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

— IpUeMbl pabOThl C OPUTHHAIIBHOM JIUTEPAaTypO Ha HHOCTPAHHOM SI3bIKE.

Ymemon:

— paboTaTh C OPUTHHATIBLHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

— paboTath co ciIoBapeM;

— BECTH IMEPENUCKY Ha N3YyYaeMOM SI3bIKE C LEJIbI0 MEXINYHOCTHOTO U MEXKYIbTYPHOTO
B3aUMO/JICHCTBHS,

— BECTU pPEUEBYIO JIEATENbHOCTh INPUMEHHUTENBbHO K cdepe ObITOBOM U
po¢eCcCHOHATBPHON KOMMYHHKAITUH.

Bnaoemp:

— HMHOCTPaHHBIM $I3bIKOM Ha YPOBHE MEXIMYHOCTHOIO M MEXKYJIbTYpHOTO OOIIEHuS,
HaBbIKAMU M YMEHHUSIMU pPEUYEBOIl JEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM u
npodeccrnoHaIbHON KOMMYHUKAIMU, OCHOBAaMU IyOJIUYHON peuu;

— oOcHOBaMHu pedepupoBaHuMs U aAHHOTUPOBAHUS JIMTEPATypbl Ha H3y4aeMOM
MHOCTPAaHHOM $I3bIKE.

3. Kpartkoe cogep:xaHue IUCHHMILTHHBI

Mooyns 1. I pammamuyeckue mpyonocmu u3yyaemozo A3vlka

1.1 JIngnble, NpUTSHKATENBHBIE U IPOYNE MECTOMMEHUS.

CrpsikeHHe 1arojia-CBsi3KH.

W3meHneHnue riarojia-cBsi3ku B popMax HacTosiiiero BpeMenu. O0pa3zoBaHue pa3InyHbIX
BHJIOBPEMEHHBIX (OPM C TOMOIIBIO riarona-cBsi3ku. OOpazoBanue u ymnorpedieHue Gopm
ITACCUBHOTO 3aJI0Ta.

1.2 Tlopsinok cnoB B NPeAIOKEHUU. DM(PATUYECKUE KOHCTPYKIIUH.

2.1. Uudunutus. @opmbl uHpuHuTHBA. [IponomkeHHbl U neppeKTHBI MHPUHUTHB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue U ynoTpeOieHHe WH(PUHUTUBHBIX
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000OpOTOB THIA «CIIOKHOE IOJUIEKAIIEE» U «CJIOXKHOE MOIOJIHEHUEe». BapuaHTel mepeBoja
MH(UHUTUBHBIX 000POTOB HA PYCCKUH S3BIK.

2.2. Bupo-BpemenHble (opmbl rinarosioB. OOpa3zoBaHuE NPOCTHIX, MPOJOKEHHBIX,
nepQexTHeIX M Nep(EeKTHO-IPOJAODKEHHBIX BpeMeH. BompocuTenbHble MpenIoXKeHUus B
pa3nuuHbIX BpemMeHax. OOpa3oBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3jiMdHbIX BpeMeHax.

Mooy 2. Umenue memamuueckux mexkcmos.

UTeHne TEKCTOB MO TEMaM:

1. Beenenne B cnenmnajabHOCTH

2. .. Menneneen

3. PXTYVY um. JI.U. MenpaeneeBa

[TonsTue 0 BUIax yTeHUs Ha mpuMepax TeKCToB o xumuu, .M. Menneneese, PXTVY um,
.. Menpeneena.

AXTUBH3AIMS JIEKCUKU POYUTAHHBIX TEKCTOB.

N3yuaromiee yTeHrEe HayYHO-TIOMYJISIPHBIX TEKCTOB IO BHIOPAHHOM ClienaibHOCTH.

[IpuMepHas TeMaTHKa TEKCTOB:

«Hayxka, xuMuueckasi TEXHOJIOTHSI U HayYHbIE METOIbI».

«XHUMHUYECKOE MPEATPUATUE.

Jlexcuyeckne  OCOOEHHOCTM  TEKCTOB  HAyYHO-TEXHUYECKOW  HampaBiIE€HHOCTH.
TepMHHONOTrHs HAYYHO-TEXHUUYECKON JTUTEPATYphl HAa U3y4aeMOM SI3BIKE.

Mooynw 3. Ilpakmuka ycmuoii peuu

[IpakTHka yCTHOW pedM MO TEMaM:

1. «['oBopuM 0 cebey,

2. «B ropone»,

3. «PaiioH, T11ie g KUBY».

Momnosiorudeckasi peub o TeMe «o cebey. JIekcnueckue 0COOEHHOCTH MOHOJIOTUUECKOM
peun. PeueBoil aTUKET MOBCEIHEBHOTO OOIIEHUS (3HAKOMCTBO, IIPEJICTaBICHHUE, YCTAHOBIEHUE U
MoJJIep)KaHue KOHTAaKTa, 3alpoc W cooOlleHue HHPOpMaIuH, MOOYKIEeHUE K JIEHCTBUIO,
BbIpaKE€HUE TMpochbObl, cornacus). DoHETHUECKUEe XapaKTEPUCTHUKU HM3Yy4aeMOIo  sI3bIKa.
Oco0eHHOCTH TUAIOTUYECKOM peuH Mo MPOHIEHHBIM TEMaM.

OO61iee KOJIMYECTBO MOIYIIEH - 3.

4. O0beM yueOHOM THCUMIITHHBI

B
Buner yue6HOM paboThI 3a4€THBIX B akanewm.
SIMHATIAX Hacax

O0masi TPyI0eMKOCTh JAUCHUIVIMHBI 10 Yy4eOHOMY 10 360
IUIAHY

KonrTaktHas pa6ora (KP): 4 144

Jlexuuu yuebHvim naanom ne npedycmompensi - -

[Tpaxtnueckue 3anstus (113) 4 144

JlaGoparopHbie  3aHATUS  YueOHbIM — NIAAHOM He - -
npeodycCmMompeHnbl

CamocrositesbHas padora (CP): 5 180

VYipaxHeHus 1o COOTBETCTBYIOIINM pasznenam 5 180
JVCIUTUTAHBI

Bun kourpoas: 3a4ér(1, 3c), 3x3amen (2¢) 1 36
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AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«Pusocopus»

1. Heau aucuunavHbl
Heapr aucummmubl «dunocopus» —  chopMupoBaTh y CTYAEHTOB KOMILJIEKCHOE
IIPEJICTAaBICHUE O POJIM U MecTe (PMIOCOPUU B CUCTEME T'yMaHUTApPHBIX, COIHAJIBbHBIX H
€CTECTBEHHbIX HayK, TO3HAKOMHUTh UX C OCHOBAMHU (PHIIOCOPCKOr0 3HAHUS, HEOOXOIMMBIMH IS
pElIeHHs TEOPETUUECKUX U IPAKTUUECKUX 3a/1a4.
O0603HaYEHHO TIEJIBIO OTIPEIEIISIOTCS CICAYIOMNE 3aJa4H JUCIUILIAHBL:

e (opmupoBaHuE HAYYHBIX OCHOB MUPOBO33PEHMUSI CTY/IEHTOB;

e (opmupoBaHUE HABBIKOB JIOTHYECKOTO, METOA0JIOTMUECKOT0 U (UIOCOPCKOro aHalu3a
pa3BuTHs U (QYHKIMOHUPOBAHUS Pa3IMUHBIX cep >KU3HU 0OIECTBa, €ro COLHUAIbHBIX
WHCTHUTYTOB;

e (opmupoBaHuE yMEHUN HCIHOJIb30BAaTh (UIOCOPCKUE 3HAHUA B NPOPECCHOHATHLHOU
NeSITeIbHOCTH OyIyIUX CIIEUAIUCTOB;

e (opmMupoBaHHE TBOPUECKOTO MBIILJIEHUS, CAMOCTOSITEIIbHOCTH CY)KJIECHUW, MHTEepeca K
OTEYECTBEHHOMY U MUPOBOMY KYJIbTYPHOMY M Hay4YHOMY HACJIE/INIO, €r0 COXPAaHEHUIO U
MIPEYMHOKEHHUIO.

2. B pe3yabrare wu3yYeHusi AMCUMIUIMHBI O0y4yaluUWiici MO Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

- CIOCOOHOCTHIO HCHOJIb30BaTh OCHOBBI (PUIOCO(CKUX 3HAHUM [UIsi (GOPMUPOBAHUS
MupoBo33peHyeckoi nosunuu (OK-1).

B pesynbpTaTe ocBoeHus kypca ¢puinocopun CTyaeHT J0DKEH:

3nams: OCHOBHOE COJEp)KaHUE TJaBHBIX (UIOCO(CKUX IIKOJ M HalpaBICHUH,
MpeCTaBUTENEeH 3TUX WIKOJ, CBSI3b M pasnuuue ux ¢GuiocoCcKux HUAeH, CBA3b HCTOPUKO-
¢bumocoPpCKUX KOHIENIUNA C COBPEMEHHBIMU IPOOIIEeMaMu MHAWBUIYaTbHONW M OOIIECTBEHHOM
KU3HU;

Ymemsy: mnonHumaTh W aHaNM3UpPOBATH  MUPOBO33PEHUECKHUE, COLMAIbHBIE U
UHIUBUAyallbHbIE  MPOOJEMbl  COBPEMEHHOM JKM3HM; TIPAaMOTHO BECTH  JHUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaWBaTh CBOIO IO3UIUIO MO 3HAYUMBIM (QHIOCOPCKUM IpobiieMaM
COBPEMEHHOM JKM3HM, ONUpPAasChb Ha HapaOOTaHHBIM B MCTOPUM QHIOCOPUU MaTepHal;
MIPUMEHSTH MOTy4YEeHHbIE PHIOCO(PCKUE 3HAHUS K PELICHUIO IPO(EeCCHOHATIBHBIX 3a/1ay;

Bnaoems: nipeacraBieHusMu o GuIocoPpum Kak HayKe U CUCTEME IIEHHOCTEH, €e MECTE B
CUCTEME T'yMaHUTapHOIO 3HAHUS; OCHOBaMM (MIOCO(PCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4aeMoM TUCIUIUIMHBL, (UIOCOPCKUMHU METOJAAMU aHAIM3a Pa3InYHbIX MPoOIeM,
HaBbIKaMU (UI0CcOPCKON KyIbTYpbl Ji BbIPAaOOTKM CHCTEMHOTO, LIEJIOCTHOTO B3IUIsJa Ha
NEUCTBUTENBHOCTh U MECTO XMMHH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. KpaTtkoe cogep:xaHue IUCHHUILTHHBI

Brenenue. ®unocodus, ee mpoucxokIeHUE U POJIb B OOIIIECTBE.

Monyas 1. ®uiiocopckue KOHUENUUN OBITHS M TO3HAHUSA.

[Ipobnema ObiTust B uictopuu ¢uinocopuu. [loHATHS MaTEpHATBHOTO W HACAIBHOTO.
OcHoBHble (unocockue HampaBiIeHUs: MaTepuaiu3M U uaeanusM. [IpuHiun riaoOanbHOro
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAYYHOW KapTUHE MUpA.

Konnenmmu npocTpaHcTBa U BpEMEHU B UCTOPUH PHIIOCO(DUN U HAYKH.

[Ipoucxoxaenue coznanus. Posb Tpyna B mpoUCXOKICHUHN co3HaHusA. Maeanuctuyueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHusi. Co3nanue u Mmo3r. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHKME U CAMOCO3HAHUE.

Konmenmmu rHOCeosorun B HCTOpUU  (Pritocopuu: CEHCyalu3M, paldOHaJH3M,
CKETITUIIN3M, arHOCTHUIIM3M, KOHIICTIIIUS BPOKICHHBIX UJIeH, anpuopu3M. JlnaneKkTuka mo3HaHus:
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YyBCTBEHHOE U paloHagbHOE. OCHOBHbBIE TEOPUU UCTHHBI.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4YHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBositoiny ¥ CM€Ha TUIIOB pauuoHalIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd UM TeXHUKU. CoIMalIbHbIE MOCJIEACTBUS HAYyYHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE M HSKOJIOTMYECKHE HUMIIEPATUBBl Pa3BUTHS HAyKd H
TEXHUKH.

Moay.s 2. IIpodJiembl yesioBeKa B GUI0cOPUH.

Yenosek kak nmpeamer ¢puinocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBEeKa: IPUPOJHbIE U COLMAIbHBIE YCIOBUS AaHTpoONoOcolroreHesa. buonoruueckoe u
colManbHOE B yesoBeke. HIMBUA, MHANBUAYAIbHOCTD, TIUYHOCTD.

CMbICI KU3HU U TNIpelHa3HaueHue uenoBeka. JKus3Hb, cMepTh, OeccMmepTue. [IBukeHue
HEHACWIHs, €ro poJib B coBpeMeHHOW xu3Hu. llenn wu wnennocru. CsoOoxa BoOAM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIUTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

MoayJsb 3. ®uaocodusi HCTOPUM U 0011IECTBA

YenoBek B CHUCTEME COLMAILHBIX CBA3ed. JIlnudocth ©M  Maccel, cBOOOJAa H
HeoOxomuMocTh. Pumocodust uctopuu: (opManMoHHAS W [UBUIM3ANMOHHAS KOHIICTIIIMHU
ucropuyeckoro paszputus. [Iporpeccucrckue U HUKIMYECKHE MoJenH pa3BuTus. [1106anbHbIE
npoOieMbl coBpeMeHHOocTU. KoHlenys ycToiuuBOro pa3BUTUs U CLICHApUU OyayILEero.

O6uecTBo U ero cTpykrypa. CounanbHasi, MOJIUTHYECKAs U TyXoBHas cdepsl oO1iecTa.
Konuenuuu rocygapctsa B uctopuu ¢punocopckoit Mpiciu. ['paxk1aHckoe 00111ecTBO U MPAaBOBOE
rocyziapcTBo.

4. O0beM yueOHOMH THCUMILTHHBI

B 3auerHbIx B akanewm.
Buabl yyedHoii padoThI
eIMHUIIAX gacax
OO0uasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IUIAHY 3 108
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,445 16
[Ipaxtuueckue 3ansatus (113) 0,445 16
CamocrositesabHas padora (CP): 1,11 40
Bua konTpoJs: 3a4eT / 3K3aMeH 1 JIk3amMeH-36

AnHOTanus paboyei MporpaMMbl AUCHUILIMHbI
«Hcropus»

1. Heau aucuunamHbI

Heap aucuMmimHbl: GOPMUPOBAHUE y CTYACHTOB KOMILUIEKCHOTO IPEACTaBICHUS O
poJIK M MECT€ HUCTOPUM B CHCTEME T'YMaHUTApHBIX M COLHUAIbHBIX HAyK, KYyJIbTYpPHO-
ucTopuyeckoM cBoeoOpasuu Poccum, ee mecte BO BCEMHUPHO-UCTOPUYECKOM IIpolecce, 00
OCOOEHHOCTSIX M OCHOBHBIX A3Tanax €€ HCTOPUYECKOIO Pa3BUTHS; BBEICHUE CTYIEHTOB B Kpyr
HMCTOPUYECKHUX MPOOJIeM, CBSI3aHHBIX ¢ 00JIaCThIO OyayIiel mpodeCcCHuOHATBHON IeATeTLHOCTH.

2. B pe3yabrare wu3y4YeHUs IUCHMIUIMHBI oO0y4yaloluiici 1O mporpaMmme
0akajlaBpuaTa 10JIKeH:
Obnadams CIENYIOUTUMHU 00U eK)IbMYPHbIMY KOMIICTCHITUSIMH:
- CIOCOOHOCTH aHAIM3UPOBATH OCHOBHBIE 3TAIBI M 3aKOHOMEPHOCTH UCTOPHUYECKOTO PA3BUTHSI
oOuiecTBa Juisi popMupoBanus rpaxaanckoi nosunuu (OK-2);
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- crnocoOHOCTh paboTaTh B  KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHUMATh  COIMAJIbHBIE,

THUYECKUE, KOH(ecCHOoHaNbHbIE U KyJIbTypHbIe paznuuus (OK-6).

3namo:

- OCHOBHBIE HampaBJIeHUs], TPOOIEMbI U METOAbl HCTOPUUECKON HAYKH;

- OCHOBHBIE 3Talbl U KIOYEeBble COOBITUS UCTOpUH Poccuu n Mupa; 0coOEHHOCTH pa3BUTHS
POCCHUIHCKOTO TOCYAapCTBa, BIAAIOIINXCS IeATENICH OTeUeCTBEHHOW U BCEOOIIEH NCTOPHUH.

Ymemo:

- COOTHOCHTH OOLIME MCTOPUYECKHE TIPOLIECCHl U OTHENbHbIE (AaKThl; BBISBISTH
CYLIECTBEHHbIE YEpPThl HCTOPHUUECKHUX IIPOLECCOB, SIBJIEHUH U COOBITUI; aHaJIU3UPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

- opmMynHpOBaTH U APryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3ULHUIO MO PA3IUYHBIM
npo0iemMaM UCTOPUU.

Bnaoemuv:

- MpEeACTaBICHUSAMHU 00 UCTOPUM KaK HAyKe, €€ MECTE B CUCTEME I'yMaHUTAapPHOI'O 3HAHUS;

- IpeACTaBIEHUSMHU 00 OCHOBHBIX 3TaIax B UICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUU;

- KaTeropuajJbHO-MOHITUWHBIM allapaToM U3yd4aeMoMN AUCHUILIINHBL

- HaBbIKAMM aHaJIM3a UCTOPUYECKUX UCTOYHHUKOB.

3. Kparkoe cogep:xanue JUCUMILIIIMHBI.

Mopyas 1. Hcropus B cucreMe CONHAILHO-TYMAHHTAPHBIX HayK. OCHOBBI
METO0JIOTHH HCTOpPHYecKO HayKH. OCO0EHHOCTH CTAHOBJICHHMS TIOCYJIAPCTBEHHOCTH B
Poccuu.

Mecro ucropum B cucreMe Hayk. lIpenmer mcropmueckoii Hayku. Posb Teopum B
no3HaHuu mnpouuioro. CymHocTs, (Gopmbl, QYHKIUU HCTOPUYECKOro 3HAHUA. VICTOUHMKH 1O
OTEYEeCTBEHHOW wucTopuu, ux Kinaccupukanus. Hcropus Poccum — HeoThemiemas dacThb
BCEMHUPHOU UCTOPHH; OOIIIeE M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapcrBeHHocTu. KueBckas Pych. OTHOKynbTypHblE H
COLMAIBHO-TIOJIMTUYECKHUE MTPOLECCHI CTAHOBJIEHUSI POCCUMCKON rOCy1apCTBEHHOCTHU. [IpunsaTue
XpUCTHAHCTBA.

Pycckue 3emimn B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ncropuueckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Moay.s 2. Poccuiickast umnepus B XVIII- nauane XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHM3AaLMM W IMPOCBELICHUS.
Pedpopmbr Ilerpa I kak mnepBas nONBITKA MOJEPHU3ALMM CTpPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umrnepun. OCHOBHBIE HaIPaBJICHUS «EBPOIEU3ALMN» CTPaHBbI.
DBOJIIOLMS COLMATIBHONW CTPYKTYphl oOmiectBa. JlanpHelimee pacuupenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. Ilpomeinuienssiii nepesopot B EBpone u Poccuu: obmee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpuanbHOMY OOLIECTBY — peIlIEHHE
KPECTBSIHCKOTO BOIIpOCa u OTpaHHYEHUE CaMOJIEP/KABUSL. JnutenbHOCTD,
HEIOCJIEIOBATEIbHOCTh, LUKIMYHOCTh Ipolecca OypkyasHoro pedopmupoBanus. Poub
cyOBekTHBHOTO (hakTOpa B TpeogosicHuHn oTcraBanus. Pedopmbr XIX Beka, ux 3HaUYCHHE.
OobuecTBeHHble nBAKEHUS B XIX Beke.

Poccus B nauane XX Beka (1900 — 19171r.). OcoGeHHOCTH COMMATBEHO-DKOHOMHUYECKOTO
pazButuss Poccun B Hawale XX Beka. OObeKTHBHAasT MNOTPEOHOCTh WHIYCTPHUATIBHOM
moaepau3aiuu Poccun. CooTHomenune mnosmtudeckux cuid B Poccum B Hawame XX Beka.
Hapacranue xpusuca camonepxkaBusi. IlepBas poccuiickas peomonusa. OOpazoBaHue
MOJMTUYECKUX mapTuil. l'ocygapcTBeHHas nayma Hayajga XX BEKa Kak IEPBbIA  OIBIT
poccuiickoro napiaameHTapusma. CrosbinuHCcKas arpapHast pegopma. [lepBas mupoBasi BoitHa u
yuactue B Hel Poccumn. @Depanbckas pepomonus 1917r. u KOpeHHBIE HM3MEHEHUs B
MOJIUTUYECKOM KU3HU CTPAHBI.
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Moayas 3. OT coOBeTCKOro rocyaiapcraa Kk coppemennoi Poccumn.

dopmupoBaHue H CyuHOCTbh coBeTckoro ctpost (1917-1991rr.). IloarotoBka um mobena
OxkTs16peckoro BoopyxeHnHoro Bocctanus B Ilerporpane. 11 Beepoccuiickuii cre3n CoBeToB u
€ro peleHusi. JKOHOMHYECKas U COlMalbHas MOJIMTUKA OO0JIbIIEBUKOB. ['paxkiaHckas BoOWHA U
nHoctpanHass wuHTepBeHIMsA. Cyapba u 3Hauenue HOIla. YTBepkaenue omHOMAPTHUHHON
noyuTraeckoit cucrembl. O6pazoBanne CCCP. [Tonutuyeckas 00prOa B MapTUU U TOCYAAPCTBE.
CCCP B ronpl nepBbix naTuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pekuMa JUIHON
Bracti CranMHa M KOMaHIHO-aIMUHUCTPATUBHON CHUCTEMbI YIIPABICHHUS TOCYJapCTBOM.
Buemnsss momutuka CCCP B 20-30-e 1. CCCP BO BTOpOW MHpoBOM U Bemmkoit
OteuecTBeHHOM BOMHE. I3MeHEeHNEe COOTHONIEHUS CHJI B MUpPE OCJIE€ BTOPOH MHPOBOM BOWHBI.
Hauano «xomnomno#t BoiHB. TpymHoctu mocneBoeHHoro pazButus CCCP. VYxecrouenue
MOJIUTUYECKOTO  peXUMa M HJICOJIOTUYECKOTO  KOHTpoJid.  [lombiTku ~ 0OHOBIEHUS
«rocynapctBeHHoro coruamm3May. XX cbe3q KIICC u ocyxnenue kynpra tuaHoctd CtavHa.
«OrtTenenb» B AyXOBHOHU cepe. DkoHomMHueckue pedopmbl cepernHbl 60-X TOJ0B, TPUYUHBI
UX He3aBeplleHHOCTH. HapacTanme KpU3HCHBIX SBJIIEHUH B COBETCKOM oOmiectBe B 70-e —
cepeaune 80-x ronoB. Buemnsas nonuruka CCCP B koHue 60-x Hauane 80-X IT.: OT pa3psaIku K
obocTpeHuto MexayHaponHou oOctaHoBku. «llepecTpoiika»: CyImIHOCTb, II€JH, 3aJa4H,
OCHOBHBIE 3Tarbl, pe3ynbTaThl. Pacnmag CCCP. O6pa3oBanue CHI'.

CraHoBieHHE HOBOM poccuiickoil rocyiapctBeHHOCTH (¢ 1991- mo Hacrosiiee Bpems).
JlubepanbHass KOHLENUUS POCCUICKUX pedopM: TEepexo] K pbIHKY, (OpMHpOBaHUE
rpaKJaHCKOro oOuiecTBa U MpaBoBOTo rocyaapctBa. «llloxoBas Tepamus» 3KOHOMUYECKUX
pebopm B Hauanme 90-x romoB. Koncrurymus Poccuiickoit  ®epepanum  1993r.
MexHaroHaIbHbIe OTHOIIeHUs. [lonmTrueckne mapTuu U 0OIIeCTBEHHBIC NBHMXKEeHUsT Poccun
Ha coBpeMeHHOM oJramne. Poccus Ha nytu MonepHu3anuu. Poccuss B cucteme MHpOBOM
HSKOHOMUKH M MEXTyHAPOIHBIX CBSI3EH.

4. O0beM yueOHOM THCUMIITHHBI

Bunel yue6HOM paboThI B 3ageTHBIX B akagem.
eIMHUIIAX yacax
O0masi Tpya0eMKOCTh JMCUHMILIMHBI MO Y4eOHOMY 3 108
IUIAHY
KonTaktHas pa6ora (KP): 0,8 32
Jlexuuu (JIek) 0,4 16
[Ipaxtnueckue 3ansatus (113) 0,4 16
CamocrositesbHas padora (CP): 1,2 40
[loaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMoCTOATENbHOE N3YYCHHUE TACIUILIMHBI 0,3 10
Buja KOHTpOJIsA: IK3aMeH 1 36

AHHOTaIus paboueit mporpaMMbl TUCIUILTAHBI
«IKOHOMHUKA»

1. Heau TucuUnJInHbI

]_le.]'lb AUCHHUIIIIMHBI - IMOJIY4YCHHEC CUCTEMbI 3HAHHI 00 9KOHOMMHNYECCKHNX
3aKOHOMCPHOCTAX (i)YHKHI/IOHI/IpOBaHI/ISI ITPOMBITIIJICHHOT'O IMPON3BOACTBA B CHCTEMC
HaIIPIOHaJIBHOI;'I O9KOHOMUKH, (bOpMI/IpOBaHI/IC O9KOHOMHUYCCKOIo MBIIIJICHHUA W HMCIIOJIB30BAHUC
IMOJIYYCHHBIX 3HAHUH B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH.
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2. B pe3yabTaTe uU3yYeHUs] AUCHUILUIMHBI OOYYAKWIIUICA MO mporpamMmme
0akajlaBpuaTa 10JIKeH:

Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMHYECKHUX 3HAHUH B PA3IMIHBIX
chepax xxuznenestenbHocTH (OK-3);

— CcroCOOHOCTRIO K camopeanu3aiuu u camooopazoanuto (OK-7).

3uamep:

— OCHOBBI Y)KOHOMHUKH B Pa3IHYHBIX Cepax KU3HEACATCILHOCTH;

— METOJIbI pa3paOdOTKH OTICPATUBHBIX U MIPOU3BOACTBCHHBIX TJIAHOB;

— METO/IBI M CITOCOOBI OTUTATHI TPYAA;

Ymems:

— COCTABJISITh OTYETHI ITO BBHITOJTHCHUIO TEXHUYCCKUX 3aaHHIA;

— TOTOBUTH HMCXOJIHBIC JTaHHBIC JJI BHIOOpAa M OOOCHOBAHHS HAyYHO-TCXHHYCCKUX W
OpraHW3aIMOHHBIX PEIICHUI HA OCHOBE SKOHOMHYECKOTO aHAJIN3a;

— pa3pabaTeiBaTh OICPAaTHBHBIC IUIAHBI PA0OT TMEPBUYHBIX IPOU3BOJICTBECHHBIX
MO JIpa3IeJICHU;

Bnaoemyo:

— METOJaMH ¥ WHCTPYMCHTaMH TIPOBEACHHUS 3KOHOMHUYECKOTO aHallu3a 3aTpar M
PE3yIbTATOB JACATECILHOCTH IPOU3BOICTBEHHBIX IO Pa3 ICIICHHIA;

— WHCTPYMCHTAMH IUIAHUPOBAHHUS W BBIMIOJHEHUS MEPOIPHITHA IO TPOU3BOJICTBY
MIPOTyKIIHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Moay.s 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKHU

DKOHOMHYECKHE MOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE MPOU3BOACTBO U
SKOHOMMUEcKHE OTHOHIeHUs. [Ipou3BOACTBEHHBIE BO3MOXKHOCTH OOLIECTBA M 3KOHOMUYECKHIM
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarouleil IpeneabHOM
noJsie3sHoCcTUM. TpaaunuoHHas 3koHoMuYeckas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpa3oBaHus. PbIHOUHBII MexaHu3M cropoca u  mnpeaioxkeHus. CoBeplieHHas H
HecoBepLIeHHas: KOHKYpeHIUU. CyIIHOCTh U YCJIOBUSI BOZHUKHOBEHUS PbIHKA. BUAbl pHIHKOB U
ux crpykrypa. @ynkuuu peika. ToBap u ero coiictBa. Cripoc U NpeAsIOKEHUE Ha PBIHKE.
[Tonsitne «onactuyHoCTh». CoOBEplIEHHAss U HECOBEPLIEHHAas KOHKYPEHLUHUHU. MoHOmonus.
Onurononus. IloHsATHe HAIMOHAIBHOW HSKOHOMHUKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE
nokazatenu. lloTtpebmenuss u cOepexxenus. I[lpousBoacTBo, 0OMEH U pachpeiesieHHe.
[ToTpebnenue, coepexxeHre, MHBECTULIUN TOBApOB U yciuyr. @UHaHCOBas cucTeMa U (pMHAHCOBAs
noJInTUKa odecTsa. Hamoru u HanmoroBas cucrema.

Mopayasb 2. JxkoHOMHYeCKHe OCHOBbI YIIPaBJIeHHS IPOU3BOICTBOM

[Ipennmpusitue kak CcyObEKT pPBIHOYHOIO XO3siiicTBa. ODKOHOMUYECKHE 3aKOHBI H
OCOOCHHOCTM HUX HpOSABIECHUS Ha mOpeanpuarud. Ponb coenuanucra  XUMHYECKOU
npoMeblieHHocTu. llpennpusarue B cucteme pblHOYHOM sKkoHOMMKH. llpennpusarue — kax
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIHHOCTH. 3aKOHOJATeNbHas  0asa
MpeaNPUHUMATENbCKON edaTenbHoCcTU. HopMaTHBHO-IIpaBOBbIE aKThl, pErjaMeHTHPYIOIINE
NesITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBBIE (OPMBI  MPEAIPUHUMATEIBCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI cOOCTBEHHOCTH. BHENIHSS 1 BHYTpPEHHSISI cpena
npennpusaTus. MarepuanbHo-TexHUYeckass 0aza mnpousBoacTBa. ChIpbeBass U TOIUIUBHO-
sHepreTuyeckas 0a3a XMMHYECKMX Hpou3BOACTB. IlpomsBoiacTBeHHass mporpamma U
IIPOM3BOJICTBEHHAs! MOIHOCTH Ipeanpustus. KauecTBo 1 KOHKYPEHTOCHOCOOHOCTh MPOIYKIIMH.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIphI W  TOIUIMBA.  PecypcocbOepexeHue.
AnbTepHaTUBHBIE HCTOYHUK CBHIpbS W JHEPruM. MarepualbHO-TEXHUYECKHE PECYPCHI
npennpusaTis. OCHOBHBIE NPOU3BOACTBEHHbIE (OHIBI XUMHUYECKUX MPEANPHUSITHI: TMOHATHE,
Kjaccuukanus u crpykrypa. [lonstue u cTpykTypa, ¥ OlleHKa OCHOBHBIX cpecTB. [lokazaTenu
HCIOJIb30BAHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (poHI0B. M3HOC M amoprTu3auus, U OLEHKa
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3¢ (GEKTUBHOCTH HCIOJIB30BAHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (HOHA0B. BocmpousBoacTBo
OCHOBHBIX cpelacTB. OOOpOTHBIE CpEICTBAa NPEANPUSTHUS: TOHSATHUE, COCTaB M CTPYKTYypa.
Hctounuku QopmupoBanusi 000pOTHBIX cpeAacTB. OO0pauynBaeMoCTb OOOPOTHBIX CPEACTB.
Marepuanbable 3anacel Ha npeaupusTuu. Tpynossle pecypebl npennpustusd. [lepconan
HNPENNpUsITHS. U €ero CTpykrypa. O((PEeKTUBHOCTh HUCHOJB30BaHUS IepcoHana U padoydero
BpemeHH. [IpousBoauTenbHOCTh TpyAa W omulata Tpyaa. Opranusanus 3apaOOTHOM IUIaThl Ha
npeanpusaTui. [Ipon3BoIUTENBHOCTh Tpyda: MOHSATHE, IMOKA3aTeId WU METOJbl H3MEpPEHHS.
WunuBuayanbHas M OOIIECTBEHHAs IPOU3BOJIUTENIBHOCTh Tpyna. PeszepBbl U (akTopsl
MOBBILIEHUS POU3BOJUTEILHOCTH Tpyna. DopMmbl, cUCTEMBbl M pa3Mep OIUIaThl Tpyla Ha
MPENPUITHH.

Mopyasb 3. TexHMKO-9KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX PelleHn i

Jloxonpl M pacxoabl Ha MNPOU3BOJCTBO, W PEATU3ALUI0 MPOAYKLIHUU MPEANPHUSITHS.
W3nepxku mpoW3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpasoBanue. Ilonstue 3arpaTbl Ha MNPOU3BOACTBO U peaIM3aLUI0  IPOAYKLUUU
(cebectoumocts). Buapl u 3HaueHue kinaccuukauuu 3atpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M peaM3alMi0 MPOAYKUUU. TEeXHMKO-d)KOHOMUYECKUN aHajIu3 HHKEHEPHbIX
pemenuii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO M PEATH3ALMIO TMPOJYKIIUA B
KOMIUJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHHXKEHUS 3aTpaT Ha IPOU3BOJICTBO
nponykuuu. Jloxoasl npennpustus. [lonstue npubbui U 10Xoja NPEeaUpUATHS, METOAbI HUX
pacuera. PenraGenbHOCTh, €€ BUIObl U METOAbl pacyera. llyTu mMOBBIIIEHUS NPUOBUIM U
peHTtalbenbHOCTH Ha mnpeanpusatusx. llenooOpasoBanue u 1eHoBas mnonutuka. llena Ha
MPOJIYKLIMIO M MPUHIUIBI IeHooOpazoBaHus. Buabl 1neH. CTpykTypa LI€HbBI, CHCTEMa IIEH.
B3aumocBszu nen u wusnepxkek. lleHoBas mnonutHka. Pa3paboTka 1€HOBOM cTpaTeruu.
OUHAHCOBO-KPEIUTHBIE OTHOILLIEHUS MPEANpPUATHN U cucTeMa HayorooOnoxeHus. [lonsrtue,
COCTaB U CTpyKTypa ¢uHaHCcOB mnpeanpusatus. [IlpuHnunel Hamoroo6noxxkenus. Hamoru u
IJIaTEKU, YCTAHOBJICHHBIE 3aKOHOJIATEIbCTBOM: BU[bI, CTaBKH, OOBEKTHI HAJIOTOOOIONKEHUS U
CPOKH YILJIaThl HAJOra B OIOJIKET.

4 O0beM yueOHOM TMCHUTIIHHBI

B
Buner yue6HOM paboTh 3a4ETHBIX B akanem.
eIMHUIIAX Hacax
O0masi TPyI10eMKOCTh JAUCHUIVIMHBI 10 Yy4eOHOMY 4 144
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexmmm (JIek) 0,89 32
[TpaxTuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,67 60
Buja KOHTpOJISA: IK3aMeH 1 36

AnHOTanus paboyeil MporpaMMbl AUCHUILIMHbI
«MaremaTuka»
1. Iean aMcuUNJIMHBI
Heabo aucuMmiMHbl sBisieTcs (OpPMUPOBAHHE y CTYJIEHTOB CHCTEMbl OCHOBHBIX
MIOHSATHN, UCIOJIB3YEMBIX I ITOCTPOCHUS BAXKHEHIIMX MAaTEMAaTHYECKUX MOJENIEW, U YyMEHUS
HCIIOJIb30BATh MATEMATUYECKUE METO/IBI JJI OIIMCAHUS Pa3IUYHBIX IIPOLECCOB.

2. B pesyabTtare wu3y4yeHHs AUCHMIUIMHBI OOydawuuiics 1o Mporpamme
0akajlaBpuaTa 10JIKeH:
Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU
CIOCOOHOCTRIO pemiaTh CTaHJAPTHBIE 33aJaud  MpO(ecCHOHAIBHOW JIeATENFHOCTH C
WCIIOJIb30BAHNEM COBPEMEHHBIX WH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA C Y4E€TOM
OCHOBHBIX TpeOoBaHMi nHdopmanronHoM 6e3onacHoctu (OIIK-4).
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B pesynbrate n3yueHus: AUCUMILIUHBI CTYIEHT 10JKEH:
3nameo:

- OCHOBBI T depeHInaIbHOTo U UHTETpaJIbHOTO HCYHCIICHUS,
nudepeHnranbHbIX YpaBHEHUH, TEOPUU BEPOATHOCTEN U MaTEMaTUUECKON CTaTUCTUKY;

- MaTeMaTU4YEeCKHUE TEOPUUM U METOJAbl, JIeKAlUlMe B OCHOBE IOCTPOCHHS
MaTeMaTUYECKUX MOJIEeH;

- OCHOBBI IPUMEHEHHS] MaTEMATUYECKUX MOJIeNIEH U METOIOB.

Ymems:

- BBIOMpATh MAaTE€MaTHYECKHE METOJbl, MPUTOJIHbIE JUISI PELIEHUS KOHKPETHOM
3a/1auu;

- UCII0JIb30BAaTh MaTeMaTHYeCKHE IMOHSTHSA, METOIbl M MOJEIH JJIs ONUCAHUS
Pa3IMYHbIX [IPOLIECCOB;

- BBISIBJISITh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, JIeKAlllue B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

- HCI0JIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKOM 00pabOTKU JaHHBIX;

- MPUMEHITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXIUCHUIUIMHAPHOM YPOBHE.

Bnaoemy:

- OCHOBaMHU  (yHJAMEHTAJIbHbIX MaTEeMaTHUYECKUX TEOPHUl U  HaBbIKAMU
HCI0JIb30BaHUS MaTEMaTHUUECKOI0 amnmnapara;

— METO/IaMU CTaTUCTUYECKON 00paboTKN UHPOPMAIIUH.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI
1 CEMECTP
1.BBenenue.
[Ipeamer u meronsl matemaTuku. OmnHcaHWE OCHOBHBIX pa3zienioB Kypca. [lpaBunma u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

2. DjieMeHTBI aJredpbl.

YucnoBele MHOXKeCTBa, KoMIiekcHble yncna. Onpenenutenu II u 111 nopsakos. Bekropsr:
OCHOBHBIE IIOHATHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEIACHUS BEKTOPOB.
AHanuTuyeckas reoMeTpus: npsMasi Ha IIOCKOCTH, KpuBble Il nmopsnka. Marpuunsl: n1eicTBHs
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMYy BUay U Buay l'aycca. Panr marpuipsl. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX anreOpanmdecKux
ypaBHeHul. CoOCcTBeHHbIE uncia U BeKTopbl. KBanparnunsie GopMbl.

3. ®ynkuus oaHoi nepemenHoii. Ilpenesa pynkuuu. HenmpepoiBHOCTL pyHKIMH.

Oynkuus. CrocoOwl 3amanus ¢yHkuuu. Ilpenen ¢ynkuuu B Touke. OJHOCTOPOHHHE
npenensl. [Ipenenst Ha 6eckoHeyHOCTU. beckoHeuHO Malible U OECKOHEYHO Oouibllne PyHKINH,
WX CBOWMCTBa W B3amMHas cBs3b. CBoiicTBa mpezenoB. [lepBelii W BTOpOW 3aMedaTeIbHBIC
npeaensl. HempepsiBHOCT, (GYHKIIMM B TOYKE M Ha mpomexyrke. CBoiicTBa (yHKIHA,
HEINpephIBHBIX HAa OTpe3Kkax. Touku pa3pbiBa PyHKIUU U UX KIacCUPUKAIIUS.

4. InddpepennuaibHoe ncuncieHue QyHKUMUA OTHON MepeMeHHO.

[IpousBosnHass ¢yHKUMHM, €€ TreoMeTpUuYecKuid M MexaHudeckud cwmbica. [IpaBuna
mudpdepenunpoBanus. Tabnuima OCHOBHBIX Mpou3BoAHBIX. [uddepenunan ¢GyHKIuU, €ro
NPUMEHEHUs] K MpPUOJMKEHHBIM  BBIUMCICHUAM. VIHBapHaHTHOCTH  (QOpPMBI  MEPBOIO
mipdepenunana. IlpousBonnas cinoxHoi ¢yHkuuu. JuddepenuupyeMocts (QyHKUIUU:
ONpeJesieHue, TEOpeMbl O CBA3M AUPPEPEeHUUPYEMOCTH C  HENPEpPhIBHOCTBIO U €
CyLIECTBOBaHUEM MPOU3B0AHON. OCHOBHBIE TeOpeMbI AU epeHnanbHOro ucurciaeHus: Pois,
Jlarpanxa, Komm. IlpaBuno Jlomurans (packpeitThe HeomnpezaeneHHoctei). [IpousBonHbie
BBICIIMX MOPSAKOB. JlokanbHblil 3kcTpemMyM yHkuuu. HeoOxoaumele U 10CTaTOYHBIE YCIOBHS
skcTpemyma. IIpaBuino uccienoBaHuss (yHKUMH HAa MOHOTOHHOCTb U 3KcTpeMyM. [IpusHaku
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BBIIIYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku nepernba. Heobxonumoe u 10CTaTouHOE YCIOBUS
nepernba. ACUMOTOTHI (YHKLIMH, HUX BHJIBI U cHocoObl HaxoxiaeHus. OOmias cxema
UCCIEeI0BaHUS PYHKIMM, TOCTPOCHHUE UX IPAPUKOB.

5. UnTerpanbHoe ucyucjeHne (PYHKIMHU OIHOMH NepeMeHHOi.

[lepBooGpa3nas ¢pynkuus. HeonpeneneHHblil HHTErpaji U ero cBoiicTBa. Tabmauiia 0CHOBHBIX
UHTEerpajisoB. MeToibl UHTErPUPOBAHUS: HEIIOCPEICTBEHHOE UHTErPUPOBAHNE, UHTETPUPOBAHUE
MOJICTAaHOBKOM, MHTErpUpOBaHME 1O 4YacTaAM. MHTerpupoBaHue palnMOHANBHBIX JpOOei.
WuTerpupoBaHne  HEKOTOPBIX  UPPALUMOHANBHBIX M TPUTOHOMETPUYECKUX  (PYHKLHUH.
OnpeneneHHblil HHTErpall, ero reoMeTpuueckuil cMpicil. CBOWCTBA ONPEIEIIEHHOTO MHTErpaa.
®opmyna HreroTtona-JleliOnuma. Teopema o cpeaHeM 3HAaYeHUU. 3aMEHAa IMEPEMEHHON W
MHTErpUPOBAaHUE [0 YacTSIM B OIpeleleHHOM uHTerpaie. [lpunoxkeHus omnpeaeaeHHOro
MHTEerpaia K BBIYUCICHUIO TUIOIIa el iockux ¢uryp. [loHsTHe HeCOOCTBEHHBIX MHTEIPAJIOB:
OTpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCICHUSI.

2 CEMECTP
1. IndpepenumanbHOe HCUHCIEHHE (PYHKIMHE HECKOJIBKUX IIepeMEHHbIX.
JJ1eMeHTbI TeOpPHUH TO0JISl.

OyHkuMM OBYX U OoJee IMEepeMEHHBIX: OIpejesieHue, 0o0JacTh OmIpeneseHus, o0nacTb
M3MEHEHHUsI, TeOMeTpHuecKas HHTepHperanus, JUHUM ypoBHA. [Ipenen ¢QyHKIUMM B TOUKe.
YactHble mpou3BoJHble (Ha mpuMepe (YHKIUHM ABYX NepeMeHHbIX). uddepeHunpyemMocTsb
(GYHKIUM HECKOJIBKUMX mepeMeHHbIX. Jloctatounslie ycnoBus auddepeHnupyemoctu. [lomnas
npousBojHas. [IpousBoanas cinoxHoi ¢yHkuuu. [lonubeit nuddepenuuan. MuBapuanTHOCTD
nonHoro  auddepeHnuana.  AHAIMTHYECKUHW  Npu3HaK  mojHoro  auddepeHuana.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesiBHO. YacTHbie
MPOM3BOJIHbIE U TMOJNHbIE JuddepeHnransl BbICIIUX MMOPsAKOB. Teopema O paBeHCTBE
CMEIIAHHBIX MPOU3BOJAHBIX (A1 (YHKUMKM JBYX NEepeMeHHbIX). JIOKalbHbIE 3KCTPEMYMBbI
(GYHKIMHM BYX NEPEMEHHBIX: HEOOXOIUMOE U JOCTAaTOYHOE YCIOBUS SKCTpeMyMa. Y CIOBHBIN
akcTpeMyM (MeTo MHOHTeNen Jlarpamka). Haubospiee n HaumeHbIee 3HaueHne GyHKIIUU B
3aMKHYTOM oOnactu. OcHOBHble NOHSTUA Teopuu mnois. CkanspHoe mnose. [loBepxHoctu u
nuHuM ypoBHs. [IpousBojiHas mo HampaBieHHIO. ['paJiueHT CKaJspHOTO MOJIL U €ro CBOMCTBA.
Bekropnoe none. Iueprenuus momns. Potop nosst. CBsi3b MEXIy TPaJIUEHTOM U MPOU3BOIHOM
10 HAINpPaBJICHHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON UHTErpan: OIpEeAeIICHHe, TeOMETPUYECKHIl CMBICI, CBOMCTBA. Bbrluncienue
JNBOMHOTO MHTETpaja B JAEKapTOBOW M MOJSIPHOM cuctemax koopaumHat Muterpan Ilyaccona.
TpoiiHOW MHTETpai: ONpeleIeHre, TEOMETPUYECKAN CMBICI, CBOMCTBA. Brruncienne TpoMHOIro
nHTerpana. [IpunokeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

3. KpuBoJiuHeiiHbIe ¥ IOBEPXHOCTHbIE HHTEIPAJIbI.

KprBosHEWHBII HMHTErpall MO KOOPAMHATAM: OIIPEICIICHHE, CBOWCTBA, BBIYMCIICHUE.
Pa6ora B cunioBom nosne. ®opmyna ['puna. KpuBonuHeiiHble HHTETrpalibl, HE 3aBUCAIINE OT IIyTU
uHTerpupoBanusd. [loTeHnmanpHas QyHKUuUs, NOTeHIMaIbHOE NoJie. [IoHsITHE TOBEPXHOCTHOTO
unterpana. [lotox BekTopa yepe3 moBepxHocTh. Teopema [Maycca-Octporpaackoro. @opmyna
Croxca.

3 CEMECTP
1. Ju¢depeHunanbHbie YypaBHEHUS MIEPBOro NMOPSAKA.
HuddepeHunanbable ypaBHEHHUS: MOPSIOK, pELUIEHUE, TeopeMa CyLUIECTBOBAaHUS U
€IMHCTBEHHOCTH pelleHus. 3anaya Komm. YpaBHeHHsS ¢ pa3lensiolUMHCS NEPEMEHHBIMH.
Onnoponnsie muddepeHnuanbuble ypaBHeHUs. JIluneinsie auddepeHmaibuble yYpaBHECHUS
[IEPBOTO MOPSIIKA. YPaBHEHUs B MOJNHBIX AU depennnanax. aTerpupyromumii MHOXXUTEb.
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2. Ind¢pepennuaibHbie ypaBHEHHS BTOPOI0 U n-I0 MOPSAAKA.

Juddepenunanbible YpaBHEHHs] BTOPOTO MOPSJIKA, TOMYCKAIOIIME MMOHWKEHHE MOpsIKa.
Jlunetinple nuddepennuranbpabie ypaBHEHUS BTOporo nopsaka. CBoiicTBa pemienuid. JInneinas
He3aBUCUMOCTh QyHKIuH. Onpenenurens BpoHnckoro. CtpykTypa o01iero pemeHus JUuHeHHOro
muddepeHnraibHble  ypaBHEHUs BTOporo mnopsiaka. dyHaameHTanbHas CHCTEMa pELIeHUH.
Jluneitnbie onHopoaHble nuddepeHInalIbHbIe YpaBHEHUSI BTOPOTrO MHOPSAAKA C IMOCTOSIHHBIMHU
ko3 uimentamu: moctpoeHue oodmero pemenus. Meron Ditnepa. JInHelHbIE HEOTHOPOIHBIC
nuddepeHnraibHble YpaBHEHHsI BTOPOTO MOPsAKa C IOCTOSSHHBIMU Kodddunmentamu. Oduiee u
YacTHOE pelIeHUs HEOJHOPOIHBIX ypaBHeHUN. Jluneitnble nuddepeHnranbuble ypaBHEHUS #-TO
MOPSIIKA: CBOMCTBA pELIEHUI, TEOPEMbl O CTPYKType OOIIEro pemieHus, MEeTOJl BapHaluH
NOCTOSAHHBIX. JIuHelHble nuddepeHaibHble ypaBHEHHUSI 7-TO MOPAIKAa € MOCTOSHHBIMU
ko3¢ duLmeHTaMu. AJTOPUTM ITOCTPOESHHUSI OOILEro peleHusl.

3. Cucrembl auddepeHINANBHBIX YPABHEHHU .

Cucrembl nuddepeHnnaIbHbIX YpaBHEHUNH NEpBOro MopsAaka: oOuiue MOHSITHS, Teopema
CyLIECTBOBaHMS U  €AMHCTBEHHOCTHM  oOumiero  pemenus.  CucreMbl  JHHEHHBIX
nuddepeHIrnaibHbIX YPaBHEHUM MEPBOro MOPSIKA: UHTETPUPOBAHHUE METOJOM HCKIHOUYECHHUS.
Cucrembl nuHEHHBIX Aud@epeHuaNbHbIX YpaBHEHUI MEpBOr0 MOpSAIKa: CBOMCTBA PELICHUM,
TEOPEMBI O CTPYKType OOILEro peueHusi, MeToJl Bapualuu MOCTOSHHBIX. CUCTEMbI JTUHEHHBIX
OJIHOPOJHBIX ¥  HEOJHOPOAHBIX JAU(QepeHLraTbHbIX YpaBHEHUH C  IOCTOSHHBIMU
ko3puumeHTaMu. OJEMEHTbl TEOPHUH YCTOMYUMBOCTH. MeEToAbl YMCIEHHOIO peIIeHUs
¢ epeHInaIbHbIX ypaBHEHUH.

4. Yncnosble 1 GyHKIUOHATbHBIE PAJBI.

UucnoBble psiibl: OCHOBHBIE MOHSTHS, CBOMCTBA CXOASAIIUXCS PSIIOB, HEOOXOAUMBIN
IpU3HaK cxoaumocTH. ['apmonmuecknit psia. Paner Qupuxne. IIpu3Haku cpaBHEHUS PANIOB C
nosiokuTenbHbiMU uiieHamu. [Ipusnak JlanmambGepa. MHTerpanpHblii M paguKalbHBINA MPU3HAKU
Kommu. 3nakouepenyromuecss psiapl: npusHak JleitOHMIa. 3HAKOTIEPEMEHHBIC PSIbI: TOHSTHS
aOCONIOTHOM M YCIIOBHOM CXOJMUMOCTH, HpHU3HAK aOCOJIOTHOM CXOJAMMOCTH, CBOMCTBa
a0COJIFOTHO U YCIOBHO CXOSIIUXCS PSJIOB.

OyYHKIMOHAIBHBIE PS/Ibl: OCHOBHBIE IMOHATHUS, 00JIaCTh CXOAUMOCTU. CTENEHHBbIE PSIbL:
paauyc, WHTEpBaJ, 00jacTh cxoauMmocTH. CBOHCTBa CTemeHHBIX pPsAAoB. Psamer Teitmopa u
MakiiopeHa: CBOWCTBA, YCIOBHE CXOJUMOCTH psia K MCXOTHOW (YHKIIMHU, OCHOBHBIE
paznoxenusi. Paznoxxenune QyHkiuu B psg MakiopeHa ¢ NOMOIIbIO OCHOBHBIX Pa3jioKEHUM.
I'maBHOe 3HaueHwe QyHKUMHM. OKBUBaJIeHTHble (QyHkuuu. [Ipumenenue psnoB Teinopa u
MaxsopeHa /17151 BBIUMCIIEHUS [IPEIETIOB.

4 CEMECTP

1. Teopusi BeposiTHocTeii. CirydaiiHble BeJIMUMHBI M MX 3aKOHBI pacnpeaejieHus.

[Ipenmer Teopuu BeposiTHOcTell. CiyuyaiiHple coObITHS. [IpOTHBOIOJIOKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHOcHWTeNnbHass d4actoTa. Kiaccmueckoe ©W  reoMeTpPHYEecKOe
ONpeJeNIieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYMCIIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX coObITHM. Kitaccuueckoe —ormnpeneneHue
BEPOSITHOCTU.  Anredpa  cOOBITHI: TEOpeMbl O  BEPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouux
MOJIHYIO Ipynny. AKCHOMaTUYeCKO€e OmpesiesieHne BeposiTHOCTU. CTaTUCTUYECKOE OIpe/IeiIeHUE
BEPOSITHOCTH. YCJIOBHAsl BEPOSITHOCTb. T€opeMbl O BEpOSITHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BepostHOCTh. [loBTOpHBIE HMcnbITanusa. Popmyna beprysim.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. @opmyna [lyaccona.

[lonatne cny4allHOM BenWYMHBI. J[MCKpPETHBIE M HENPEPHIBHBIC CIIY4YaiiHbIE BEJIMYUHBI.
3aKoH pacnpeesieHus ciydaiHo!W BenuuuHbl. OYHKIUS pacnpeiesieHus, ee CBOICTBa, rpaduxk.
[InoTHOCTHL pacmpelenieHnss HENPEPbIBHOM CllydallHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
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@opMyna s BEPOSATHOCTH IIONAJAHUST HENPEPBIBHOW CIydalHOW BEIWYMHBI B JAHHBIN
MHTEPBaJI, BHIPAXKEHHBIN Yepe3 IJIOTHOCTb BEPOSTHOCTHU, T€OMETPUUYECKHI CMBICI (OPMYIIbL.
bunomMunansHOe pacnpenenenue, pacnpeaenenue Ilyaccona, paBHOMepHOe paclpezneieHue,
HOPMAaJIbHOE PaclpeelIeHNe, SKCIIOHEHIIUAIBHOE PAaCIPEIEIICHHUE.

2. MaTremaTH4yecKasi CTATHCTHKA.

[Ipenmer matemaruueckoil cratucTukd. OCHOBHBIE 33JaYd MAaTEMAaTUYECKON CTATUCTHKH.
Bri6opounsiit meroa. Cratuctudyeckoe onucanue. Boibopku. ['mcrorpamma u moJMroH 4acrtor.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacrpeaenacHus. BpiOopouHble XapakTepUCTUKUA U
ux pacnpenenenus. CocrosarenbHble, 3((EKTUBHbIE CMEIICHHbIE W HECMEIICHHbIE OLIEHKH
napameTpoB. CTaTUCTUUECKOE CPEHEE, CTaTUCTUYECKasl JUCIePCUsl U CTaTUCTHUECKOE CpeHEe
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MaTEMaTHYECKOTO OXKHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHUs. J[oBepHUTEIbHbIE UHTEPBAIbI U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKU HEU3BECTHOI BEPOSTHOCTH MO 00JbIIMM BblIOOpKaM. JloBepurenbHast
OIICHKa MaTeMaTH4eCKOro OKHJaHWs IpU HEU3BECTHOH nucnepcuu. JloBepuTenbHas OLIEHKa
CPEIHEero KBaJIpaTUYHOro OTKIOHeHus. TouHble BbIOOpouHbIe pacnpezeneHusi: CrproneHTa (t-
pacnpenenenne), ®umepa-Crenexopa (F-pactpenencuue), Ilupcona () -pacIpeicicHue).
[IpoBepka CTaTUCTUYECKUX T'HIOTE3. MareMaTH4YeCKHEe METOJbl MPOBEPKH CTAaTHCTUYECKUX
TUNOTE3. DJIEMEHTbl TEOPUH KOPPEISALIUH.

5 CEMECTP

1. Paasl dypoe.

[lepuoguueckre GYHKIMM W UX CBOMCTBA. OpPTOroHalIbHOCTH TPUTOHOMETPHUUECKOM
cucteMmbl QyHKIMN Ha oTpeske [-/;/]. Tpuronomerpuueckuil psag u psg @ypee. Pang Oypoe nns
Henepuoauueckod QyHkuuu. Pasnoxxenue B psag Dypbe YETHBIX M HEUETHBIX (PYHKIIMM.
IMapmonnueckuit ananus. [IpeoOpazoBanne Oypre.

2. Indp¢pepennuaibHbie ypaBHEHHS B YACTHBIX IPOU3BOJIHBIX IIEPBOI0 MOPSAKA.
JuddepenuranbHble ypaBHEHUS B YaCTHBIX ITPOU3BO/IHBIX: OCHOBHBIE MOHATHS. JIuHEeiiHbIE
nuddepeHnraibHble YpaBHEHUS B YaCTHBIX ITPOU3BOIHBIX 1-ro mopska.

3.InpPpepeHuuaibHble yPABHEHUS B YACTHBIX IPOU3BOJIHBIX BTOPOI0 MOPS/AKA.

Knaccudukanus nuHeiHbIx nuddepeHnuanbHbIX ypaBHeHUE 2-ro nopsinka. [IpuBenenue
YpaBHEHUH K KaHOHHMYeCKOMY BHy. DuU3MYecKHil CMBICT JUHEHHBIX AUPPepeHInanbHbIX
ypaBHEeHUH 2-ro nopsaka. OCHOBbI MAaTEMaTUYECKOTO MOJEIMPOBAHUS MPUPOJHBIX MPOLIECCOB.
3amaua Komwm pans ypaBHeHus rumepOonmnueckoro tuma. dusmyeckass U TreoMeTpUuecKas
MHTEpIIpeTaIys MeToja XapakTepucTuk. CMenanHast 3aja4ya s ypaBHEHUN TUIepOOInYecKOro
1 1apaboJIMYEeCcKOro TUIOB, ee pusnueckuil cmbicii. Meton @ypbe penieHus: CMEIIaHHON 3a/1auu
JUId ypaBHEHHUs rurepOonuueckoro tuma. Meron ®ypbe pemieHus CMEIIaHHOM 3adauu AJis
yYpaBHEHUs MapabOIMYECKOro THIA. YpPaBHEHMsI DIJUIMITUYECKOTO Tuna. ['apMoHuyeckue
(GyHKIMM U UX CBOMCTBa. Penenne kpaeBbIxX 3a1au.

4. 3akjaoyeHue.
I/ICHOJ'[B3OBaHI/IC MareMaTu4eCKux ME€Toa0B B HpaKTI/I‘-ICCKOI\/II OCATCIIBHOCTH.
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Bcero 1 cemectp | 2 cemecTp | 3 cemecTp | 4 ceMecTp | 5 cemecTp
Bujni yue6noii pagornt 3a4. en./ | 3a4.en/ | 3a4.en/ | 3a4.el/ | 3ad.ed./ | 3ad. ed./

aK.yac aK.yac aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0EMKOCTH
A GO0 D 21/756 5/180 4/144 5/180 3/108 4/144
TUIAHY
Ay/IMTOPHbIE 3aHATHS: 8,45/304 1,78/64 1,78/64 1,78/64 1,33/48 1,78/64
Jlexuuu (Jek) 4/144 0,89/32 0,89/32 0,89/32 0,44/16 0,89/32
%;‘)mqe‘“‘“e SAHATHA 445/160 | 0,89/32 | 089/32 | 089/32 | 08932 | 0,89/32
((é;‘,“)‘f’""’”e“"“a" pabora 10,55/380 | 2,22/80 | 2,22/80 | 2,22/80 | 1,67/60 | 2,22/80
Bua xouTtpoJis: 272 Jk3ameH- | 3aver ¢ | Jk3aMeH- | 3auyerc 3auer c
JK3aMeH/3a4eT 1/36 OLIEHK O 1/36 OIIEHKOM | OIleHKOM

AnHHOTanus paboueit mporpaMmMbl TUCIUILTAHBI
«Du3uKa»
1. eau TUCHUNITUHBI

Lenbo AUCHUILUIMHBI SBISETCA MPUOOpETEHUE CTYIAEHTAMM 3HAHUI 1O OCHOBHBIM

pasaciiaMm (1)I/I3I/IKI/I 1 YMCHHIO ITPUMCHATH UX B JPYIUX €CTCCTBCHHOHAYUYHBIX JUCHUIIIMHAX.

2. B pe3yabTare

6aKaJ1aBpnaTa JOJI/KECH:

H3YyYCHUHA TUCHUIIIMHBI

Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU:

CIIOCOOHOCTBIO HCIHOJIb30BAaTh OCHOBHBIE 3aKOHBI

npodeccuonanbHoM nesrenbHoctu (OIIK-3).

B PE3YIBbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH:

o0yuamwouuiicss 1o

nporpamme

€CTCCTBCHHOHAYYHBIX OUCHUILUIMH B

3namo:
o - (u3nYecKue OCHOBBI MEXaHUKH, (PU3UKU KOJIeOaHUI U BOJIH, IEKTpUYECTBA U
MarHeTu3Ma, 3J1eKTPOJUHAMHUKY, CTATUCTHYECKON (PU3UKHU U TEPMOJUHAMUKHU, KBAaHTOBOU
¢buzuky;
. - cMbICH (PyHIaMEHTaNbHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJIATOB; UX
(OpMYITHPOBKH ¥ T'PaHUIIBI TIPUMEHUMOCTH;
. - CBSI3b HIMPOKOTO Kpyra (GPM3NYecKuX sIBICHUH ¢ (PyHIaMEHTAIbHBIMH MTPUHITUTIAMA U
3aKOHAMH (pU3UKU;
. - OCHOBHBIE METO/Ibl PEILICHUS 3314 110 OMUCAHUIO GU3UYECKUX SBJICHU;
o - METOJIbI 00pPabOTKH pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymems:
. -IIPUMEHATH TEOPETUUECKHUE 3HAHUS U IKCIIEPUMEHTAIbHbIE METO/Ibl UCCIIEIOBAHUS IPU
pelieHny npodeccuoHalbHbIX 3a/a4;
. -IIPOBOJIUTH PACUYETHI, OCYLLECTBIIATH AaHAJIU3 U HA OCHOBE 3TOTO JieJaTh 000CHOBaHHbIE
BBIBO/IBI;
. - AHAJIM3UPOBATDH PE3yIbTaThl HAOIIOJEHUHN U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX

3aKOHOB U NPUHIUIIOB (PU3UKH;
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J - OIIPENIENATh XapakTep GU3NYECKUX MPOLIECCOB MO0 KOMILJIEKCY SKCIIEPUMEHTATILHOM
nH(pOopMaLUK IPU MOMOLIYU rpaduKOB, TAOIHI] U YPAaBHEHUH;
J - IPEACTaBIATh 00pabOTaHHYIO HIKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO HH(OPMAIIIIO B

YCTHOU ¥ MUCbMEHHOH (OpPME, B TOM YHUCIIE C UCTIOIB30BAHIEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIl.

Bnaoems:
o - HaBbIKAMH pabOThI C MIUPOKUM KPYroM pU3HUYECKUX MPHUOOPOB U 000pyI0BaHUS;
. - HaBbIKAMHM 000CHOBAaHMSI CBOMX CYKJEHHUH U BbIOOpa METO/a UCCIIEI0BAHUS;

3. Kpartkoe cogep:xanue JTUCUMIIIIMHBI:

Cemectp 2

BBenenue

[Ipenmer dusuku. MeTo bl PU3NYECKOTO UCCIEOBAHMS: OTIBIT, TUIIOTE3a, IKCIIEPUMEHT,
TEOPUSL.

1. ®u3nyeckne 0OCHOBbI MEXaHUKHU

[Ipenmer kunemaruku. IlepememieHune, CkoOpocTh, YycKopeHHe. KuHematmueckue
XapaKTEPUCTUKHU BpallaTeIbHOTO JBH)KEHUS. 3akoHbl HploTOHA. 3aKOH BCEMUPHOIO TATOTEHUSI.
JIBi>keHHe Tena TEePEeMEHHOM MacChl. 3aKOH BCEMHUPHOTO TATOTCHHS. J[IBkeHHMe Tena
IIEpEMEHHOM Maccel. YpaBHeHHMss Memepckoro. @opmyna [luoskoBckoro. VYmpyruid u
HEYNpYruil ynapel [mapoB. MOMEHT HWHEpUMM MATEpUaJbHOM TOYKM M TBEPAOIO Teja.
Kunemaruka rapMonuueckux kojebanuid. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX
koneOanuil. [loHsiTHE O 3aTyxalOmMX U BBIHY)XJIEHHBIX KojeOaHusax. BonHoBoe nBuxkeHHe.
Bomanbl npo0bHbIE U MIONIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAAPHOM (PU3HKH

DneMeHTbl TEPMOJUHAMUKHN U ¢u3nyeckoil kuHeTuku. MaeanpHelil ra3z. Pacnpenenenue
bonmeumana m ero ob6medusnueckuii cmpicia. PeanpHbiii ras. YpaBuenue Ban-nep-Baanbca.
Tepmomunamudeckuii meton B (usuke. PaBHOBecHble cocTosiHus. Hauanma TepmoauHaMuKH.
[uxipl. DHTpOIHMS M €€ CTaTUCTUYECKOE TOJIKOBaHUWE. SIBieHue nepeHoca. Juddysusa. 3akon
®duka. TermmonpoBoaHOCTh. 3akoH Dypre. BHyTpennee TpeHue (BA3KoCTh). 3akoH HproTOHA.

3. DJIeKTPOCTATHKA U MOCTOSIHHbIN 3JIeKTPUYECKUI TOK
3akon  Kymona.  Teopema  Octporpanckoro-I'aycca.  Jlumoss.  Jludnexktpuku B
AJIEKTPOCTATUYECKOM MOJIE.

Cemectp 3

1. DJjexTpoMarueTusm
3akon Ammepa. 3akoH buo-CaBapa-Jlamtaca. Cuna Jlopenna. MaraeTuku. DJIEKTpOMarHuTHAsI
MHIyKUUs. YpaBHeHHEe MakcBesa.

2. Onruka
WNurtepdepennus BoaH. Judpaxkuus Bond. [lonspusanus BonH. TeruioBoe uznydeHue. 3aKoH
Kupxroda. T'mmore3a Ilmanka. KBanToBOoe 0OBsSICHEHHME TEIUIOBOTO W3Iy4YeHHSI. DPdeKT
Komnrona. AAnepnas monens aroma. [loctynatel bopa. ATom Bomopoaa o bopy.

3. DjieMeHTbI KBAHTOBOM (pu3nkmn
l'unore3a ge bpoinsa. BosnoBoe ypaBHenue lllpenunrepa nms cTalmOHAapHBIX COCTOSTHUU.
Omnprter ltepua-I'epnaxa. Muorosnektponnsii atom. Oddext 3eemana. [lpunmum [laymm.
KBanroBble craTtuctuueckue pacnpenenenus bosze-Oinmreiina u ®epmu-/lupaka. DOHOHBI.
3akonsl Jlebas u DiHIITElHA. XapaKTEPUCTUKH sIIpa: 3apsl, Macca, YJHEPIrHsl CBSI3U HYKJIOHOB.
SAnepusie peaknuu. OyHnaaMeHTalIbHbIE B3aUMOJICHCTBUS M OCHOBHBIE KJIACCHI JIEMEHTAPHBIX
YaCTHULI.
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Cemectp 4
1. D1eMeHTbI KBAHTOBOM CTATHUCTUKH
DneMeHTbl KBaHTOBOM cTaTUCTUKU. KBaHTOBasi cucTtemMa U3 OJUHAKOBBIX YacTull. [IpuHiun

TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacThll. CHUMMETpUYHBIE W HECUMMETPUYHBIE BOJIHOBBIE
(GYHKIMH, OINUCBHIBAIOIIME COCTOSIHUS TOXKJIECTBEHHBIX MHKpodacTull. Bo3oHBI U (hepMHOHBI.
[Mpunnun Ilaynu. KsantoBble cratuctudeckue pacnpezneneHus boze-Oiinmreitna u ®epmu-
JHupaka. BeIpoxKA€HHBIN 3JI€KTPOHHBIN ra3 B KpUcTauiax (MeTaibl).

2. MeTanbl, IM3JIeKTPUKH U MOJYIPOBOAHUKHU € TOYKH 3peHHs 30HHOH Teopuu

OHepreruyeckue 30HBI: crtatuctuka @®epmu-llupaka, sHepruss depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3 pexkTuBHas Macca JIEeKTpOHa.

3. DueMeHTHI PU3MKH TBEPIOIO TeJia.

®dwusuka tBEpHOrO Tena (OTT): onpenenenue, cBA3b ¢ APYTUMU JUCITUTIIMHAME, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMbix 3anad. CBs3b C Kpucramuiorpadueid, Kpuctaiopusukoil u
kpuctauioxumued. KoHzneHcupoBaHHOe cocrosHue. lloaxon k omnMcaHuio TBEPABIX TEIN.
Crpykrypa kpuctaioB. Cummerpus #  (u3nueckue CBOICTBAa KpUCTaUIOB. THIIBI
KPUCTAJIMYECKUX CTPYKTyp (oOmias xapakrepuctuka). [ImoTHble ymakoBku: KyOuueckas u
reKcaroHajbHasi (Ha KayecTBEHHOM ypoBHeE). [IoHsATHE O CBEpXIPOBOJUMOCTU (KBAHTOBBIE
[Ipe/ICTaBJICHHs HA KAUeCTBEHHOM YPOBHE).

4. O0beM yueOHOH THCUMITHHBI

Bcero 2 cemectp | 3 cemecTp | 4 cemecTp
Buibl yue6Hoii padoThI 3a4. e/ 3a4. e/ 3a4. e/ 3a4. e/
aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0EMKOCTH
AUCUHIIHHEI IO yIe0HOMY 17/612 6/252 6/252 5/216
IJIAHY
AyIMTOpHBIE 3AHSATHSI: 7,1/256 2,67/96 2,67/96 1,78/64
Jlexuuu (Jlek) 2,6/96 0,89/32 0,89/32 0,89/32
Jlaboparopnble 3ansTus (J1ab.) 1,8/64 0,89/32 0,89/32 0/0
%;;‘T“e‘“‘“e SaHATHA 2.6/96 0,89/32 | 0.89/32 | 0,89/32
((é;‘,“)‘f’""’”e“"“a" pabora 6,9/248 | 2,34/84 | 234/84 | 2,23/80
Bua xouTtpoJis: 3/108 Jk3aMeH | JK3aMeH | JK3aMeH
JK3aMeH/3ader 1/36 1/36 1/36

AnHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«NudopmaTuka»

1. Hean aucuMnaMHbI

Lens jmucumMmmHbl —  mOpuoOpeTeHne  0a30BbIX 3HAHMM O  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTHUAX, a TaKXKe€ YMEHHM W TMPAKTHUYECKHMX HABBHIKOB B 00JacTH
MH(POPMATHUKH, HCTOJIB3YEMBIX TMPU PEIICHHH HAYYHBIX U TPAKTUYCCKUX BBIYHCIUTEIBHBIX
3a/1a4 CTYJICHTaMH BCEX CIICIIHAIBHOCTEH.

2. B pe3yabrare
O0axajiaBpuaTa J10JI5KeH:
Obnadams cnenyronumu oodmenpodeccuonanbubiMu (OI1K) kommerenmsamu:
— CIIOCOOHOCTBIO PelllaTh CTaHJAPTHBIE 3a/1a4ll MPOPECCUOHAIBHON AEATEIbHOCTU C
WCIIOJIb30BAHNEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH C
y4€TOM OCHOBHBIX TpeboBaHul nHpopmannonHoi 6e3onacuoctu (OI1K-4);

H3yYCHUdA JIHMCHUIIIMHBI oﬁyqalomm?icsn mo mporpamme
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— CIIOCOOHOCTBIO K TOMCKY M TEpBUYHOW 00paboTKe HayyHOMl M HaydHO-
texHnueckoi nHpopmanuu (OIIK-5);
3namo:
- cBOMcTBa MH(pOpPMaLIMH, CIIOCOOBI €€ XpaHEeHUsI U 00pabOTKH;
- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOKHOCTH OBM;
- TOIOJIOTUIO U APXUTEKTYPY BHIUUCIUTENbHBIX CETEH;
- IPUHIUIBI aJjpecaliiy 1oJIb30BaTeNel, KOMIIbIOTEPOB U pecypcoB B ceTu VHTepHET;
- paznuyath u pacundposbiBaTh [P — anpec, ToMeHHOE UMSI KOMITBIOTEPA;

- a TaKKe BJAJIETh HAaBbIKAMU CaMOCTOSITEIBHOIO PEIIECHHUs 3a/lad Ha KOMIIbIOTEpE,
BKJIIOUAIOLIME TTOCTAHOBKY 3a/1aul, pa3pab0TKy aJiIrOpUTMa U OLIEHKY ero 3¢ (HeKTUBHOCTH;
- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THIIbl QJITOPUTMOB, SI3bIKH IPOTrPAMMHPOBAHMUS;
- CTaHapTHBIE MPOTPAMMHBIE 00€CTICUeHHsI CBOCH MpodeCcCHOHATBLHON NeATeTbHOCTH;
- QAJITOPUTMBI PELICHNS HEJIMHEWHBIX YPAaBHEHN;
- aJITOPUTMBI OJTHOMEPHOM ONTUMH3ALUY;
Ymemo:
- MMCaTh U OTJIaKUBATh porpaMMbl Ha VBA 1o pa3paboTaHHBIM aIropuTMaM;
- IPUMEHATH METO/Ibl MATEMATHUUECKON CTATUCTUKYU Ul PEIICHUs KOHKPETHBIX 3a/1a4;

- HCMOJb30BaTh NAKEThl NPUKIAAHBIX MNpPOTpaMM MpHU JajbHeileM 00ydeHUu u

IIPAKTHUYECKOU JIeATEIIHOCTH.
Bnaoemuv:

- HaBbIKAMU CaMOCTOSITEJIbHOTO pELIEeHUs 33Jad Ha KOMIIBIOTEpE, BKIIOYAIOIIHE
[IOCTAaHOBKY 3a/1aud, pa3pabOTKy ajiropuTMa U OLEHKY ero 3(QQEeKTUBHOCTH METOJAMHU
MaTeMaTU4YeCKON CTaTUCTUKH JUIsl 00paOOTKH SKCIIEPUMEHTA;

- METOJaMH pealli3aliy aIrOPUTMOB Ha KOMITbIOTEpaX.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

3.1. ApxuTeKkTypa KOMIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® VICTOPHS Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKH U MEPCOHAIBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOpUS Pa3BUTHS BBIYMCIUTEIBHON TEXHUKHM U TNepcoHalbHbIX KommbioTepoB (I1IK).
Boruucnurenpnas mammaa ®on-Heitmana w mammna Teropunra. Paszpaborku HopGeprta
Bunepa;

eapxurektypa I[IK, ammapatneie cpencta IIK. Mcnonp3yemble CUCTEMBI CUHMCIICHHS,
AJIEMEHThl MaTemartuueckod joruku. OOmee mnpencraBienue o [IK um ux BO3MOXKHOCTSAX.
OynknmoHanpHass cxema IIK, warucrpanpHO-mMOonynbHbIM —npuHOun nocrpoenus IIK.
Amnmapatheie cpenctsa IIK: Mukponponeccop, onepaTuBHass U K3II NaMATh, BHEIIHSSA TaMsTh,
LIMHBI ajpeca, KOMaHJ W JaHHBIX, TAKTOBBIM reHeparop. lIpyHIUD OTKPBITON apXUTEKTYpPHI:
CUCTEMHasl 1IMHa, pa3psaaHocTs. [lepudepuiinbie ycrpoiictsa [1K: knaBuaTtypa, Mbliib, MOHUTOD,
npuHTep U ap. OcoOEHHOCTU MPEACTaBIICHUS JaHHBIX HAa MAaIlMHHOM ypoBHe. [IpenmyiiectBa
uu(poBOro MpeACTaBlIeHUs HHPOpPMAIMM NEpe] aHaJIOrOBbIM MPEJCTABIECHUEM: BBICOKOE

KauecTBO 3alMHMCH W OTOOpakeHWs HHGOpMAIUH, MPOCTOTa M HAACKHOCTb AYOJMPOBAHHS
(kommmpoBanusi) uHpopmanuu 0e3 morepu KadecTtBa. CHUCTEMBI CYHCICHHS (J€CATHYHAS,
JIBOMYHAs, BOCbMEpPHUYHAs, IIECTHAJIAaTepUuHas), MpaBuja IEpeBojia M3 OJHOW CHCTEMBI B
ApYryro. OJIEeMEHTbl MaTeMaTH4YEeCKOW JIOTHMKU: MOHATHS (OpMalibHONW JIOTMKH, OCHOBHBIE
JIOTUYECKHE orepanuu u GopmMyiibl, Jorudeckue ocHoBbl padboThl [1K;

® KOMIIBIOTEPHBIE CETH: TOMOJIOTMHM ceTel, UX xapakrepucTuku. KommbroTepHas cetpb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPONCTB, 0OecneunBaromIuX MHGOPMALUOHHBIN
OOMEH MeXJy KOMIIbIOTepaMH B CeTH 0€3 HCIHOJIb30BaHUS KaKHX-IMOO MHPOMEKYTOUHBIX
HocuTenel uHpopManuu. ToONoONOTHH CeTe: 3Be3/HasA, IUHHAsA, KojblieBas. CeTH 3aKphITOrO
THUIIA: JIOKAJIbHBIE U pacIpelielieHHbIE CETH, KOPIOpaTUBHbIE ceTu. [IporpaMMHO-TeXHUYECKOE
ofOecrieueHue: ajnanTep, KOTOPHIM yIpaBisieTcsl CHEIUaJbHON MpOorpaMMoil JpaliBepoM;
ONepalMOHHAs CHUCTeMa, VIpaBJsAIoNlas KOMIBIOTEPOM, MPEAOCTaBISIIOIIMM  PECYpPCHI;
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IIPOTOKOJIBI - 0COOBIE S3BIKH, HAa KOTOPBIX OOMEHMBaIOTCAd MHPOpPMaIMEl KOMIBIOTEPHl B CETH
(TCP, TCP/IP, UDP). I'noGanbubie cetu paziauuHoro macmradba (WAN —Wide Area Net, MS
Network u Internet). Bo3moxnoctu ceru WHTepHer. OnekrtponHass mnouta. JocTynm K
uHpopmaoHHBIM pecypcaM. Cucrema TenekoH(pepeHUMH. Anpecanuss W IPOTOKOJbI B
WNHtepHerT;

® MyJIbTUME/IMA — JIMAJIOroBasi KOMIbIOTEpHAs cUcTeMa, 00eCeunBaollas CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud U BUICO. YCTpOHCTBA MylbTHMeana. TpeOoBaHUs K MYJIbTHMEIUHHBIM
CpelncTBaM KOMIIBIOTEPOB. PacmimpenHbie BOBMOXHOCTH 00pabOTKH, MpeoOpa3oBaHus, CHHTE3a
nHpopmaluuu (KOMIbIOTEpHAs aHUMAalus, MOaUpUKaLUs N300paxeHH, TpexmMepHas rpaduka).
MynbsTuMeauiinbie nporpammsl. [IporpaMMbl pegakTHpoBaHus, MOHTaXa 3ByKa U BU€o. Buneo-
peNaKToOphl, MOIYIH cHerPP@GEeKToB, MOHTAXHbIE CTYIUU. OJIEKTPOHHBIE IPE3EHTALUN
(ocHoBHBIE BO3MOKHOCTH MS PowerPoint), stanmbl co3gaHust MNpe3eHTalUil, CTPYyKTypa
MPE3CHTAINI 1 0COOCHHOCTH PAOOTHI C PETAKTOPOM.

3.2. IlporpammHoe o0OecrniedeHue:

® CTPYKTypa ONEpPAlMOHHBIX CUCTEM, MAaKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMmHbix cpecTB. CUCTEMHOE U MPUKIaIHOE IporpaMMHOe oOecrieueHre
ITK. O630p oneparmonnsix cucteM (OC). [Ipunuumnel coznanus u coctaB OC: snpo, uaTepdEiic,
npaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, MonynsHbIii mpuHiun noctpoenus. Cpena
WINDOWS: oxHa, ux 3/meMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekramu
WINDOWS. Spnbiku u pabota ¢ Humu. [lanku: co3ganue, nepeMMeHOBaHNE; KOMUPOBAHUE U
nepeMenieHne o0beKTOB (IaroK U SPJIBIKOB), yAajleHue oobekToB. Kop3nHa u ee Ha3HaueHue.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoiiKa MbILIH, SKpaHa. DJIEMEHTbl TEXHUYECKOTO
cepuca [IK: ycTaHoBKa OInepallMOHHON CUCTEMBI, CO3JaHUE WHIMBUAYaJbHOU OINEpallMOHHON
Cpelbl MOJIb30BaTelNs, MOAJIEPKKA LETOCTHOCTH MH(POpPMAIMK, pacHIMpEeHUuE U MOJAECpHHU3ALUS
KOH(UTYpaIy anmnapaTHBIX U MPOTrPaMMHBIX CPEICTB

e TexcroBelil pepaktop WORD, penakropsl MaTeMaTHUYECKUX M XUMUYECKUX (DopmyI.
OcHOBBI HCHOJIB30BaHUsI IporpamMM oOIIero Ha3HaueHus (KpaTkuil 0030p) Ha mpumepax
TekcToBoro penakropa WORD, penakropoB MaTeMaTHMYecKUX MU XUMHYECKHX (QOpMYyIL.
OcoOenHoctu TekctoBoro penakropa WORD. Boa u penaktupoBanue tekcra. Konuposanue u
nepeMenieHue o0beKToB, pabora ¢ Tabmuuamu. BpiGbop Buma, pasmepa wmpudra,
dbopmaTupoBanre cuMBOJIOB U aO3aneB. KomupoBanwe ¢opmara. OcoOCHHOCTH CO3aHHS
CChUIOK, oriaBieHud. Co3naHue JOKYMEHTOB pa3iMuHbIX (GopM  (CTaHAApTHBIX U
HECTaHIApTHHIX). lcmonp3oBaHme pemakTopa MareMaTHYecKMX (OpMynT B TEKCTOBBIX
NOKyMeHTax. Pemakrop xumuueckux (opmysa, Ha3HauyeHWE U OCOOEHHOCTH pabOTHI.
KonupoBanne xumudeckux GopMys B TEKCTOBBIC JOKYMEHTHI.

e Cuctema ympanienusi 6azamu mgaHabix ACCESS: co3ganme mosb3oBatensckux CYB/I,
dbopmupoBaHue 3ampocoB, oTuetoB u Gopm. HuHpopmammonneie cucteMbl. CHCTEMBI
yrpaBieHus: 6aHkaMu U 0a3aMH JTaHHBIX. PensnmonHast Mozjens maHHBIX. CTpyKTypa 3almcH,
MeTo/bl ocTyna K uHpopmauuu. OOMeH JaHHBIMU C ApyrumH npuioxeHusmu WINDOWS:
TEKCTOBBIMH PEIaKTOpPaMH M IEKTPOHHBbIMU Tabiuuamu. Pensuunonnas 6a3a nanasix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, NaHellb MHCTPYMEHTOB. Co3/laHue M OTKpbITHE 0a3bl JaHHbIX.
BBoJ 1 pegakTupoBaHUE TaHHBIX B peXXHME TaOJIHIBI M pekuMe KOHCTpyKTOopa. DopMupoBaHme
3arpocoB. 3arpochl MPOCTbIE U MHOTOTA0IMYHBIE, 3alpOChl ¢ ycnoBusiMHu. Co3aHle OTYETOB U
dbopm. Texnonorus peanuzanuu npocrenmux 3agad cpeacreamu CYBJ] ACCESS.

e Pemiennie BBIUMCIUTENBHBIX 3amau ¢ ucnoib3oBanueM EXCEL: oOpabotka Tabmuil,
MOCTpOEHHE TpauKOB H JuMarpamMM, BBIYHCICHHWE MAaTPUYHBIX BbIpaxkeHud. Ha3HaueHue
anektpoHHbix Tabmmn (MS EXCEL). OcobGennoctu Ttabnumunoro mpoueccopa EXCEL u
WCIIOJIb30BAHME €r0 VIS pelIeHus] HHGOPMAIIMOHHBIX U HHXKEHEPHBIX 3a1a4. TexHuKa padoThI C
EXCEL. Oxno EXCEL. AGcomtoTHas M OTHOCHUTENbHas ajapecauus. BpineneHue siueex,
nepemenieHue no paboyemy aucty. Pacder nmo ¢opmymnam. Komuposanue dhopmyn. [Toctpoenue
rpadukoB. Pacdyer (yHKIIMOHATIBHBIX 3aBUCUMOCTEN U MOCTPOCHUE T'pauiuecKuX N300paKeHHi
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¢ wucnonb3oBanueMm craHaapTHeix QyHkuuidi EXCEL u wmacrepa ¢ynkuumii. Iloctpoenue
MMOBEPXHOCTEH C UCIIOJB30BaHNEM MacTepa auarpamm. Padota ¢ Tabnunamu. @opmatupoBaHue,
opopmienue tabmuu. YucioBele M TOJb30BaTeNbckHe (GopMarhl. CBOAHBIE TaOIUIIBL.
[TocTpoenue nuarpamm. PazpaboTka 1 peanu3zanus NpoCcTEUIINX aIrOPUTMOB C HCIIOIb30BaHUEM
Bo3moxHocTell EXCEL (HaxoxaeHne MakCUMallbHOro (MHUHHMMAJbHOIO) 3JIEMEHTA BEKTOpa U
MaTpHIIbl, HaXOXXJICHHE CYMMbl JIEMEHTOB BEKTOpPA W MAaTpPULbl, BBIYUCICHHE MAaTPUYHBIX
BBIPAYKEHUIN).

3.3. AIrOpUTMBI M OCHOBBI TPOIPAaMMHUPOBAHUS:

e AlropuT™bl, TUIIBI anropuT™MoB. [loHsTHe anroputma u ero cBoiictsa. CriocoObl 3amucu
aIropuTMOB. MOAYNbHBIN NPUHLIUI TOCTPOEHHUS AITOPUTMOB U MPOTPAMM.

e XapaKTepUCTUKU SI3bIKOB IMporpaMMupoBaHus. OCHOBHbIE CTPYKTYPbl U TPHUHLIUIIBI
CTPYKTYpHOTO HporpamMmupoBaHus wutoctpauus. CTpyKTypHOE MpOrpaMMHpPOBaHUE, €ro
ocobeHHocTu. TexHonoruss OOBEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMUPOBAHHUSA; CBOWMCTBA
SI3BIKOB: HACJIeJOBaHHE, UHKANCYISIMs, noaumMophusm. TIoHATHS S3BIKOB: KIacchl U OOBEKTHI.
DBoJIoLMS U KiaccuUKaIus S3bIKOB TporpaMMupoBanus. [IoHATHS TpaHCISILUK, KOMITUIISIHH,
UHTEpIpEeTalluk, HX pa3audus. bazoBble anropuTMHUYEcKWe KOHCTPYKLUHU (clieoBaHUeE,
BETBJIEHUE, IOBTOpPEHHUE), NpuUMepbl HX peanu3auuud. OCHOBHbIE KOHCTPYKLIHUU SI3BIKOB
[IPOrpaMMHUPOBaHUsL. SI3bIKM MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

e BoruncnuTenbHble aIrOpUTMbl U MporpaMMHble peanu3zauuu Ha VBA nns oO6paboTku
unpopmanuu Ilponecc pemenns 3agad Ha komnbioTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE ONIEPATOPHI S3bIKa, Mpoueaypsl U pyHkuuu. Pa3paboTka u peanuzanus MpocTeHIINX
QIropuTMOB 00paboTKM HHpopManmu (peuieHue 3afad C OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHpopManun). YucineHHple METOIbl aHAJIU3a OJJHOIO HEJIMHEHHOTO ypaBHEHUS: MOUCK
KOpHEH, pelieHue 3aJadyd OJHOMEpPHOM ONTHMHU3ALMU (HAXOXKICHHE TOYEK MaKcUMyma u
MUHUMYMa (yHKIUH). MeToJbpl CTaTUCTUYECKON 00pabOTKHU pe3ylbTaTOB M3MEPEHHH OJHOM
BEJIMYMHBI: BBIUHUCICHHE TOUEYHBIX (CPEAHEr0, TUCIEPCUH, CTaH1apTa) U UHTEPBAJIbHBIX OL[EHOK
CIy4alHOUN BEJIMYMHBI.

3.4. 3amura undopmanuu

ANropuTMBI 3alUThl HHPOPMAIIMU: METO/Ibl 3alIUThI, KOMIBIOTEPHBIE BUPYCHI U O0pbOa ¢
HuMU. [loHATHe 0€30MacHOCTH KOMIIBIOTEPHONM HMHGOpPMaLUU: HAJAEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTh JIaHHBIX, 3alllUTa OT BHECEHUS W3MEHEHUI HEeYINOJIHOMOYEHHBIMH JHMIIAMH,
COXpaHEHUE TalHbl IIEPENUCKH B JJIEKTPOHHOM CeTH. MeToapl pealn3aluy  3allUuThl
uH(popMalMU: MPOrpaMMHBIE, allapaTHble, OpraHu3aluoHHblEe. VcTopus BO3HUKHOBEHHUS
BUPYCOB U aHTUBUPYCOB. CriocoObl 3apaxeHus], 3aluThl 1 00pbObl ¢ BUpycamu. OcoOeHHOCTH
paboThl aJrOPUTMOB BHUPYCOB: PE3UJIEHTHOCTb, MOJUMOPPUUHOCTh M CAMOLIM(PPOBAHUE.
KomnbroTepHblie BUpYCHI, UX criel(uKka U aHTUBUpYcHbIe TporpamMmbl (Kacnepckuii, Dr. Web,
Avast, AVG). Cnoco6pl mudpoBanus W nepenadyd WHGOPMANMK Ha JAJbHHE PACCTOSHUS.
OTKpBITHIN U 3aKpbITHINA KIt0UM mudpoBanus. Jlepparmenranus 1ucka.

4. O0beM yueOHOMH TUCHMILTHHBI

Bunel yue6HOM paboThI B 3ageTHBIX B akagem.
eIMHUIIAX yacax
O0masi Tpya0eMKOCTh JMCUHMILIMHBI MO Y4eOHOMY 4,0 144
IUIAHY
KonrTaktHas padora (KP): 1,33 48

Jlexmmm (JIex) - -

[Tpaxtuueckue 3ansarus (113)

Jlaboparopusie 3anstus (JI3) 1,33 48

CamocrositesbHas padora (CP): 1,67 60
CaMOCTOSTENbHOE N3YUEHHUE Pa3/IeIOB AUCHUIIIMHbI 1,67 60

Buja KOHTpOJISA: IK3aMeH 1 36
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AnHHOTanus paboueil mporpaMmMbl TUCIUILTAHBI
«Heopranuveckast XuMmusi»

1. Heau aucuunaMHbI

Heabro  gucuumiuHbel  ABIsSETCS  (POPMUPOBAHME Y  CTYACHTOB  LIEJIOCTHOTO
€CTECTBEHHOHAay4YHOTr0 MHUpPOBO33peHus. Omnupasch Ha TOJy4eHHbIE B CpeOHEH IIKoJie
XMUMHMUYECKHE 3HAHMsS, Mporpamma IpeaycMaTpuUBaeT JajlbHEWIee YyriiyOjieHue COBPEMEHHBIX
MPEACTABICHUI B 00JIaCTH XHUMUH.

2. B pesyabraTre H3y4YeHHS] AUCHHUILUIMHBI O0y4YawINuiicd MO0 Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYIONUMHA KOMIETEHITUSIMU

- CHOCOOHOCTBIO  HCHOJB30BaTh  IOJYYEHHbIE 3HAHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMUHU IIPH perieHnn npodeccuonanpubix 3a1a4 (OIIK-1);

- BIIQJCHMEM HaBbIKAMH IIPOBEJIEHUS XUMHUYECKOIO HKCIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMU W AHAIUTUYECKUMHU METOJaMH TOJY4YEHHUS U HCCIEOBAaHUS XUMMUYECKUX
BemecTB U peakuuit (OI1K-2);

- CIOCOOHOCTH HCIOJIb30BAaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX AMCLMILIUH B
npodeccuonanbHOM nesteabHocTH (OIIK-3);

- BJIaJIEHUEM cucTeMoil (pyHaameHTabHbIX Xumuueckux noustui (11K-3);

- BJIaJICHUEM MeToJlaMu 0e30macHOro oOpalieHusl ¢ XMMUYECKUMH MaTepualaMu ¢ Y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B pe3ynbraTe u3yueHuss AUCUUILIUHBI CTYJEHT JIOJIKEH:

3namo:

- 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYJI;

- OCHOBBI TEOPUM XUMHUYECKON CBSI3U B COEIMHEHUSX PA3HbIX TUIIOB, CTPOCHHE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHX MPOIECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;

- METObl ONIMCAHUS XUMUYECKUX PABHOBECHUI B paCTBOPAX 3JIEKTPOIUTOB,

- CTPOCHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COCIMHEHU;

- XMMHYECKHE CBOMCTBA 3JIEMEHTOB Pa3IMUHBIX TPYNI MEPUOJAUYECKON CHUCTEMBI U UX
BaKHCHIITNX COCIMHCHUM;

Ymemo:

- BBIIOJIHATH OCHOBHBIE XHMHYECKHE OIEpaluy, OIpPeaesaTh TEPMOJAUHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEAKIMI U paBHOBECHbIE KOHIIEHTPALIMHU BEIIECTB;

- HUCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHbI, TEPMOJUHAMUYECKHE CIPABOYHbIE
JaHHbIE JJIs peleHus IpodecCHOHaIbHBIX 3a1a4;

- IPOTHO3UPOBATh BIIMSIHUE PA3JIUYHBIX (PAKTOPOB HA PABHOBECHE B XHUMUYECKUX
peaxkuusx;

Bnaoemuv:

- TEOPETHMYECKHMU METOJaMU OIMCAHMSI CBOWMCTB IMPOCTBIX M CIIOXHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHS HUX AaTOMOB U TIIOJIOKEHUS B IEPHUOJUYECKON cucTteMe
XUMHUYECKUX 3JIEMEHTOB;

- DKCHEPUMEHTAJbHBIMU METOJaMHU ONPEICNICHUs HEKOTOPbIX (U3UKO-XUMHUECKUX
CBOWCTB HEOPIaHMYECKUX COETUHEHUN.

3. KpaTkoe cogep:xaHue TUCHHMILIAHBI

CtpoeHue aTOMOB | MEPUOJUIECCKUIN 3aKOH.
BonHoBbIe cBoOMicTBa MarepuaabHBIX OOBEKTOB. YpaBHeHHEe Je bpoiuts. CooTHoleHHe
Heonpeaenennocrei ['eitzendepra. [lonsitne o kBaHTOBOM MexaHuKke U ypaBHeHuU Llpeaunrepa.
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CoBpemeHHast popMyIHpOBKaA NEPHUOIUUECKOT0 3aKoHa. [lepuonnyeckas cucrema u ee CBs3b
CO CTPOCHHEM aTOMOB. 3allOJHEHUE IEKTPOHHBIX CIIOEB M 000JI0YEK aTOMOB B IEPUOINYECKOM
cuctreme sneMeHToB J[.MI. Mennmeneepa. CrereHM OKHCICHUSA. BakHeHIne OKWUCIUTENH U
BOCCTAaHOBUTENM.  BakHelmne  cxeMbl NOpeBpallleHUs BEUIECTB B OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX.

XHUMUYECKas CBSI3b U CTPOEHUE MOJIEKYII.

KoBaneHntHas cBsi3b, OCHOBHBIE MOJIO)KEHUS METOa BAJICHTHBIX CBsI3el. PaccMoTpeHne cxem
NEepEeKpbIBaHUsl aTOMHBIX oOpOuTaledl npu oOpa3oBaHUM cBs3ed B MoJekyiaax. OCHOBHbIE
MOJIOKEHUS MeTo1a MoJIeKy sipHbIX opouTaieit (MO JIKAO). O6mue cBeeHUsT 0 KOMITJIEKCHBIX
COEJIMHEHUX, UX CTpoeHue. MexMoeKkyasipHas U BHYTPUMOJIEKYJIIpHAs BOJIOPOJHAsl CBS3b.
HNonHas cBs3b Kak HpeleNbHbI cioydail KoBaJeHTHOW cBsi3u. OOmMe mnpeacTraBieHus o
MEKMOJIEKYJIIPHOM  B3aUMOJCHCTBUU: OPHUEHTALMOHHOE, WHAYKLIHMOHHOE, JHCIIEPCHOHHOE
B3aMMO/ICHCTBHSI.

DHepreTuka peakuil 1 XMuMU4YECKOE paBHOBECHE.

[lonaTne 0 XUMHUYECKOW TEPMOIUHAMUKE, TEPMOIAMHAMHUYECCKHE (QYHKIIUA COCTOSIHUS
(xapakTtepuctuueckue (GyHKIUHM). XUMUYECKoe paBHoBecue. lcTuHHOEe u©  Kaxyleecs
paBHOBecHusl. KoHCTaHTa XMMUYECKOTO paBHOBECHS. DJIEKTPOXUMUYECKHE MPOIECCHI, MOHATHE
00 3JEKTPOJHBIX MOTEHIMANaX. DJIEKTPOJABIKYIIAS CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuyii ¥ KpUTEPHU CaMOIIPOU3BOJILHOTO TPOTEKAHUS IIPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipomeccer,  compoBoXxparonue  OOpa3oBaHWE  JKHAKUX  HCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB M DJIEKTPOJIUTOB. ACCOLUMHUPOBAHHBIE M HEACCOLMUPOBAHHBIEC AJIEKTPOJIUTHI.
Crenenp guccoumanuu. KoHcraHTa mucconuanuud. PaBHOBecHe B CHCTEME, COCTOSIIECH H3
HACBIIIEHHOTO0 pacTBOpa MaJIOPaCTBOPUMOIO 3JIEKTPOJIUTA M €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMILIEKCHBIX COEAMHEHUM. PaBHOBECHE quCcCOnMAalMU BOJIbI, HOHHOE IIPOU3BEICHUE
BOJIBI M €70 3aBUCUMOCTH OT Temmepatypsl. [lIkana pH. ['maponus coien.

CkopocTb peakuil 1 KaTaaus.

[lonatue o xumudeckoil kuHeTHKe. OIHOCTAAMIHBIE W CIOXKHBIE pEAKIHH. 3aKOH
nerctByronux macc. KoHcranTta ckopoctu peakuuu. MOJNEKYISIPHOCTh M NMOPSAIOK PEaKIMH.
3aBUCUMOCTh CKOPOCTH PEAaKIUH OT TEMIIepaTyphbl; SHTAJBIUA AKTHBAIMUA. | OMOTEHHBIH H
reTEPOreHHBIN KaTaaus.

XHAMHUSA S- U P- JIEMEHTOB

Bonmopona-nepBelii  3JIEMEHT NEPHOJUYECKOM CHCTEMBI, €ro JBOWCTBEHHOE IIOJIOXKEHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauveckoi CUCTEMbl. 3aKOHOMEPHOCTH B W3MEHEHHUHU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH M JHEPrUU
VMOHU3AIUM aTOMOB. THUIIMYHBIE CTEIIEHN OKUCIEHUSA. XUMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHHMM M CBOICTBaX OCHOBHBIX THUIOB coenuHeHui. Ilpupoanbie
COECIMHEHMUS, IIOJIyYEHHE U IPUMEHEHHE.

Xumus d- u f- ameMenToB

OneMeHThl 3-12 rpynm NEpHOJUYECKOW CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUU
ANIEKTPOHHBIX KOH(HUTypalnii, BETMYUH PATUYCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTEIEHEH
OKHCJICHUS, KOOPJMHAUMOHHBIX 4Yucel aTomoB. [IpuponaHbie COE€IMHEHUSA, TMOJYYEHUE U
COTIOCTABJICHHE (PU3UUYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHUEe U CBONCTBA
OCHOBHBIX TUTIOB coeuHEeHUI. OCOOEHHOCTH f- JIEMEHTOB.
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4. O0beM yueOHOM THCHMILTHHBI

Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HO# paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
el. gacax el gacax el gacax
Obuan TPYAOEMKOCTL | g 684 9 324 10 360
JUCIMILJIMHBI 10 Y4e0HOMY IJIAHY
AyIHTOPHBbIE 3aHSITHS 8 288 4 144 4 144
Jlexumnn (Jlex) 3,56 128 1,78 64 1,78 64
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
JIaboparopsie pabotst (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHast pabora 9 324 4 144 5 180
(CP)
CamocTosATenpHOE H3y4eHUE 9 324 4 144 5 180
PasacIoOB AV CHUITIIMHBI
Bua koHTpoOJIsi: 3K3aMeHBI,
KP-2 cemectp 2 72 1 36 1 36

AnHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«AHATMTHYECKAST XUMHUS
1. Heau aucuunamHbI

Heap aucuMnmiMHbl — 00ECHEUNTh MOJIHBIT 00BEM COBPEMEHHBIX 3HAHWM, YMEHUH U
HaBBIKOB 110 OCHOBHBIM TpPYIIIaM XHUMHUYECKUX H (PU3UKO-XMMHUYECKUX METOJOB aHaIM3a,
HanOoJiee MHUPOKO MPUMEHSEMBIX B MPOMBIIIJICHHOCTH M MCCIIEIOBATEILCKOM paboTe, a TaKkke
KOMIETEHIIUH, HEOOXOIUMBIX XHMHKAM-TEXHOJOTaM BCEX CIIEHHUATbHOCTEH I PEelICHUS
KOHKPETHBIX 33]1a4 XUMHUUECKOTO aHAJIN3a.

2. B pesyabrare H3YYeHHS [AUCUMINIMHBI OO0y4Yalluiics MmO mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

CIOCOOHOCTBIO  MCIIOJIb30BaTh  MOJYYEHHbIE  3HAHUS  TEOPETHUUYECKUX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMUHU IIPH perieHnn npodeccuonanpubix 3a1a4 (OIIK-1);

- BIAQJCHUEM HaBbIKAMH [POBEJIEHUS XUMHYECKOIO JKCIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMU U AHAIUTUYECKUMHU METOJaMH TOJY4eHHMs] M MCCIEIOBAaHUS XHUMHUYECKHUX
BewecTB U peakuuii (OIIK-2);

- CIIOCOOHOCTH HCIOJIb30BAaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX AMCLMILIUH B
npodeccuonanbHOM nesteabHocTH (OIIK-3);

- BJIaJIeHUEM cucteMoil pyHaameHTanbHbIX Xumudeckux noustui (11IK-3);

- BJIaJICHUEM MeTOoJlaMu 0€301acHOro OOpallleHusl ¢ XUMUYECKUMH MaTepualaMy C y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B pe3ynbraTe u3yueHuss AUCUUILIUHBI CTYJEHT JIOJIKEH:

3namob: OCHOBHBIE MOHATUS M METOJbl KAUECTBEHHOTO M KOJMYECTBEHHOTO aHau3a,
TEOPUI0 XUMUYECKUX U (U3UKO-XUMHUUYECKUX METOJOB aHA/IN3a, MPUHIUIBI pabOThl OCHOBHBIX
pruOOPOB B (PU3UKO-XUMHUUECKUX METOJIAX;

Ymemsp: npumenste npuoOpeTeHHbIE MPAKTUUYECKUE HABBIKM B IMpodeccnoHalIbHOM
NESITeIbHOCTH JUIsl pEIIeHNs] KOHKPETHBIX 33/1a4;

Bnadems: uneonorueid XMMHUYECKOTO  aHajW3a, CHUCTEMOl  BbIOOpa MeToja
KayeCTBEHHOT0 M KOJMYECTBEHHOIO AaHajiu3a, OIIEHKOM BO3MOXKHOCTEW KaKJIOoro MeToja,
METPOJIOTHYECKUMH OCHOBAMHU aHAJIMTUYECKOW XMMHH; UMETh MPEACTaBIEHUE O MHOIr000pa3uu
METO/I0B XMMHMUYECKOIO aHajiM3a M O KOHTPOJE KauecTBa pe3yJbTaTOB KOJIMYECTBEHHOIO
XMUMHYECKOTO aHaJIM3a.
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3. KpaTkoe cogep:kaHue QJUCHHUIIUHBI:

1. Beenenue

[Tonstne o0 anamutuyeckoil xumuu (AX) Kak O cHUCTEME€ 3HAHMM, IO3BOJISIOLICH
YCTaHOBUTH KaUE€CTBEHHBIM M KOJMYECTBEHHBIA COCTAB BemecTBa. 3agaun AX. AHAIUTHYECKUI
curHan (AC) Kak HOCHUTENb KaueCTBEHHOW M KOJIMYECTBEHHOM uHpopmanuu 00 oObeKTe
aHasinza. OCHOBHBIE TPeOOBaHUS, MPEABABISAEMbIE K METO/IaM XUMHUYECKOTO aHaln3a. Y CIIOBUs
BBIIIOJIHEHUS OTlpeiesieHU. AHanuTuyeckas (opMma, aHaTUTUYECKUE TPU3HAKU. AHATUTHUECKUE
KJIacCU(UKAUU KaTUOHOB UM aHMOHOB. Cuctemaruyeckuil M JpoOHbIM aHanu3. COBpeMEHHBIE
METO/1bl UACHTU(UKALIMY 3JIEMEHTOB U coeMHeHUH. OpraHnyeckue aHAIMTUYECKUE PEareHThl B
aHaJIM3€e HEOPraHUYECKUX BEIIECTB.

2. PaBHOBecHsI B TOMOTEHHBIX U TI'€TepOreHHbIX cucreMax. OCHOBHbBIE THIbl pEeaKiuil,
npuMmeHsieMblx B AX (peakiuu HOHHOIO OOMEHa, peakuu C IEePEHOCOM 3JIEKTPOHOB H
AJIEKTPOHHBIX Map, peakuuu ocaxiaeHus). KoHcTaHThl paBHOBeCUS: TEPMOJMHAMHUYECKHE,
KOHLIEHTPALIMOHHbIE, YCIOBHbIE. PABHOBECHUS! aHAIMTUYECKH BaXKHBIX MPOTOJIUTHUYECKUX CUCTEM.
I'mpponus. T'maponu3 mo KaTMOHY M AHHOHY, CMEIIAHHBIA ruaponu3. Beramcnenne pH
pacTBOpPOB KUCJIOT, OCHOBAHUH, UX CMECeH, IMAPOIN3yIouxcs cojiel. bydepHbie pacTBopbI: UX
cocTaB, CBOWCTBa, pacuer pH. PaBHOBecus B cuctemax KoMILIeKcooOpa3oBaHus. KoHCTaHTHI
KOMILIeKcooOpa3oBaHus.  PaBHoBecuss B rereporeHHblx  cucremax. IIpousBenenue
PacTBOPHUMOCTH.

3. OcHOBbl METOJIOB KOJMYECTBEHHOIO aHaiu3a. Meroabl KOJIUYECTBEHHOIO
TUTPUMETPUYECKOTO aHanu3a. TpeOoBaHMs, MNpEAbABIAEMble K XHMHUYECKUM pEakIusiM B
XMMHUYECKOM aHaju3e. DTalbl KOJIMYECTBEHHOro aHanu3a. Pacuersl B TuTpuMeTpun. CriocoOsl
tutpoBaHus. ['paduueckoe m3zoOpakeHue mporecca TUTpoBaHus. CKadoK TUTPOBAHUS, TOUKA
skBuBasieHTHOCTU (TD), koneunas Touka TutTpoBanus (KTT). IlepBuunble U BTOpHUYHBIE
CTaHIapThl. MeToJ  KHCIOTHO-OCHOBHOTO  THUTpOBaHHs. BbIOOp  KHUCIOTHO-OCHOBHOTO
nHaukaropa. Ilpumepsr  ompeneneHnid.  MeToapl  OKHMCIHMTEIBHO-BOCCTAHOBHUTEIBHOIO
TUTpOBaHUS. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIMAN. PaKkTOpbl, BIUSIOLUIME HA €ro
BennuuHy. YpaBHeHue Hepucra. Ilepmanranatomerpus. Mono-nogumerpus. XpoMaToMeTpHs.
YcnoBus [IPOBE/ICHUS [IEPMAHTOHATOMETPUYECKUX, M0/10-UOJUMETPUYECKHUX,
XpOMaTOMETPUUECKUX OTpe/esICHUH. Onpenensiembie BELIECTBA. Meton
KOMILJIEKCOHOMETPUUYECKOTO TUTpoBaHUs. (OCOOEHHOCTH pEaKUHMil KOMILIEKCOOOpa3oBaHUs
(xematooOpazoBanusi) uoHOB MetauioB ¢ OJITA. Bwibop onTuManbHBIX — YCIOBUH
KOMILJIEKCOHOMETPUUYECKOTO TUTpoBaHusl. [ paBuMeTprueckuil MeTo 1 onpeseneHus. Turpopanue
10 METOAY OcaxaeHUs. MeTposioruueckas OleHKa pe3yJIbTaTOB aHAIN3a.

4. IIpo6ooT60p M TPOOOTOATOTOBKA

[Tonsatue mpoOb1. Buasl mpo6: TodeuHas, reHepaibHas, TPOMEKYTOUHas, JabopaTopHas,
KOHTpoJbHast. OT6op npoObl. MeToab! BCKpbITUs Mpo0. CriennanbHble METO/IbI Pa3IoKEHUS.

5. Merons! pazzeneHus U KOHLIEHTPUPOBAHUS

OOmue mNOHATHS O MeETOoJaxX pas3JelieHuss W KOHUEeHTpupoBaHusa. KosnuecTBeHHBbIE
XapaKTePUCTUKU KOHIIEHTPUPOBaHUsA. MeTobl MaCKUPOBAHUS U OCAKICHUS JUISl pa3JieieHus U
KOHIICHTpUpoBaHus BemecTB. [lpumepsl ompenenenuii. Meron skcrpakuuu. CopOLHOHHBIE
uxpomatorpaduueckue metoipl. Meton dnotanuu. [Ipumepsl onpeneneHui.

6. Beenenue B ¢pusnko-xumuueckre Meto bl anainusza (PXMA)

Creuuduka 3amad aHaauTuueckod xumuu. Kiaccudukauus QU3NKO-XUMUYECKUX
METO/IOB aHalu3a. AHAJIUTHUYECKUNA CUTHaJ Kak MH(pOpMaTUBHAs (YHKIMS COCTaBa BELIECTBA.
Metonpl konmyecTBeHHbIX u3MepeHuid B @XMA, ux XapakTepucTuka. AHaIUTUYECKUE U
METPOJIOTHYECKHE XapaKTEPUCTUKH.

7. CrexkTpaiabHble METO/Ibl aHAJIM3a

Knaccudukanusi cnekTpaibHbIX METOJ0B aHaJIM3a, MOJYyYEHHE XUMHKO-aHAIUTUYECKOMN
uHpopMallUd TPU B3aUMOJEHCTBUM AJIEKTPOMATHUTHOTO HU3JIYYEHMsI C BEIIECTBOM. ATOMHO-
OMUCCHOHHBIM  CHEKTpPaJIbHBIM  aHanu3. TeopeTudueckue OCHOBBL. KauyeCcTBEHHBIN U
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KOJIMYECTBEHHBIM  aHanu3.  ATOMHO-DMHCCHOHHas  (QOTOMETpus  IUIaMEHU.  ATOMHO-
abcopOrmonHas criektpodoromerpusi. MosekymsipHas CIEKTpOCKOomus. MeToIbl ONTHYECKOM
MOJIEKYJISIpPHOM crieKTpocKkockomnuu. [lornomnienyue 31eKTpoMarHuTHOTO U3JTy4EHHUS] MOJIEKYTaMH.
TypOugumerpudeckuii 1 He)EeTOMETPUIECKUA METObl aHaln3a. JIFOMHUHECIIEHTHBIE METOJIbI
aHaIM3a.

8. DneKTpoXUMHUYECKHE METO/Ibl aHAI3a

Knaccudpukanus 9XMA. TpeboBaHus K XMMHUUECKUM U 3JIEKTPOXUMHUYECKUM PEAKILIMSIM,
npumensembiM B OXMA. Kiaccudpukamus osmekrponoB.  Kowaykromerpus.  OOmast
xapakrepucTtuka meroja. [loteHipiomMerpus. MeTo bl KOJIMYECTBEHHBIX ONPEAEICHUI U YCIOBUS
uX TnpuMeHeHus. BonpTammepomerpus: Kiaccuueckas moJisporpadusi, OCHOBbI MeToJa U
aMIIepOMETPUUYECKOE TUTPOBAHUE. Kynonomerpusi: npsiMast KYJIOHOMETpUs u
KYJIOHOMETPUYECKOE TUTPOBAHUE. DIEKTPOTPaBUMETPUUECKUIN aHAIIN3.

9. Xpomarorpaduueckre MEeTOIbI

Teopernueckre OCHOBBI XpoMaTorpapuiyeckux mMeTo0B. DU3NKO-XUMHUYECKUE OCHOBBI
xpomatorpaduueckoro mpouecca. OnTUMH3aLUs MPOLECCOB pasneneHus. ['a30kuaKocTHas
xpomarorpadus. OOmas xapakrepuctuka Metona. OcoOeHHOCTH BBICOKOI(DPEKTUBHOM
KUAKOCTHOM xpomarorpaduu. PacnpenenurensHas OymaxHas xpomartorpadus. I'enb-
xpoMarorpadus.

10. ABTomaTu3anMs W KOMIBIOTEpU3ALMs AHAIUTUYECKUX ompeneneHui. [pyrue
METO/Ibl aHATIN3a

HemnpepsIBHBII NPOTOYHBIA aHAIUW3 M NPOTOYHO-MHKEKIMOHHBIM aHanu3. Macc-
crieKTpoMeTprueckue MeTo ibl. CyIHOCTh MeToJa. TepMHUUecKre METO bl aHaI13a.

4. O0beM yueOHOM THCHMILTHHBI

Bceero 3 cemecTp 6 cemecTp
Buis1 yueoHoi paGoThi B B B 3au4. | B akan. | B 3au. | B akan.
3a4. | aKaj. ell. yacax ell. yacax
el. | yacax
Obwast Tpyoemroct, 16 | 576 8 288 8 288
AUCHUTLINHBI 0 Y4eOHOMY MJIAHY
AyJAUTOpPHBbIE 3AHATHS: 6,22 | 224 3,11 112 3,11 112
Jlextuu (JIek) 1,78 | 64 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) 0,88 32 0,44 16 0,44 16
Jlaboparopusie paboTs! (JIP) 3,56 | 128 1,78 64 1,78 64
(Cé‘lﬁ‘)"m’”e“"“a” padora 7,78 | 280 | 3,80 | 140 | 3,89 | 140
CamocTosATeNnbHOE N3YUYCHHE 778 | 280 3.89 140 3.89 140
PpasacsIioB AVMCHUITIIMHBI
Bua koHTpoJIf: 3a4eT/3K3aMeH ) 7 JK3aMeH JK3aMeH
1 | 36 1 | 36

AHHOTanus paboueil mporpaMMbl TUCIUILTAHBI
«Oprannyeckasi XUMHSD)
1. Heau aucuunaMHbI

Heap aucHUIUIMHBI — OpUOOpPETEHHE CTYIEHTaMU 3HAHUM O CTPOEHUH OPraHUYECKHX
COEIMHEHUH, OCHOBHBIX XUMHUYECKHMX CBOWCTBAX pa3MYHBIX KJIACCOB OPraHU4YEeCKHX
COCIMHEHUH U METOJax UX MOJy4eHHUsl, KaK IPOMBILUJICHHbIX, TaK U JabOpaTOpHBIX.
OcCHOBHBIMU ~ 3a/l@a4yaMH  JMCLUMIUIMHBI  SBJIAIOTCA  (OPMUPOBAHHE  MPEACTaBICHUA O
TEOPETUYECKUX OCHOBAaX COBPEMEHHOM OpraHMYecKON XUMHH, O (U3NYECKUX M XUMHUYECKUX
CBOMCTBAX, METOJAX ITOJIYYEHHMS Pa3JIMYHBIX KIACCOB OPraHWYECKHX COCIMHEHMM, a TaKXke
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HpI/IO6peTCHI/IC HAaBBIKOB MPUMEHCHUS TCOPETUICCKUX 3aKOHOB K PCIICHUIO IMPAKTHUYCCKUX 3a1a4
XAMHYECKOHN TEXHOJIOTHH OpPraHUYCCKUX BCIICCTB.

2. B pe3yabrare u3y4eHusi AMCUMILUIMHBI O0y4YaluUuiici IO Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU:

- CHOCOOHOCTBIO  HCHOJB30BaTh  IOJYYEHHbIE 3HAHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMHHU IIPU pelieHnu npodeccuonanbHbix 3aga4 (OIIK-1);

- BIIQJCHUEM HaBbIKAMH IPOBEJIEHUS XUMHUYECKOIO HKCIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMU U AHAIUTUYECKUMHU METOJaMH TOJY4eHHMs] M MCCIENOBAHUS XUMHUYECKHUX
BewecTB U peakuuii (OI1K-2);

- CIOCOOHOCTh HCHOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLUIUIMH B
npodeccronanbHoi nesrenbHoctu (OIIK-3);

- BJIQJIEHHEM cucTeMoil (pyHaaMeHTabHbIX Xumuueckux noustuit (11K-3);

- BJIJICHUEM MeTo/laMu 0€301acHOro 0OpallleHusl ¢ XUMUYECKUMH MaTepualaMy C y4eTOM
ux ¢uznuecknx xumuaeckux cBorcTB (I1K-7).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOEHUS U CBOMCTB PA3JIMYHBIX KJIACCOB OPraHMYECKUX
COCAUHCHUM;

— CHOCOOBI TOJYYCHHS M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCAUHCHHM;

— TEXHHUKY 0€30MacHOCTH B JIA0OPATOPUHU OPraHNIECKON XUMHUH;

— OCHOBHBIE MEXAHU3MbI IPOTEKAHUS OPTaHUYECKUX PEAKIIHI;

— TEXHHUKY 0€30MacHOCTH B JIA0OPATOPUHU OPTaHUIECKON XUMHH.

Ymemo:

— IIPUMEHATh TEOPETUYECKUE 3HAHUS Il CHHTE3a OPraHUYECKUX COEIMHEHUIN Pa3InYHbIX
KJIACCOB M IPEJCKa3aHusl MEXaHU3Ma M pe3ylbTaTa OPraHUYECKUX PEAKIUI;

— QHAJIM3HUPOBATh U NIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCANHEHUN;

— COCTaBJIATh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHNM, 3aJaHHOTO CTPOCHUS;

— CUHTE3UPOBATh COECUHEHNS 10 MPEJI0KEHHON METOIUKE;

— IIPOBECTHU BBIACICHUE U OYMCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX
3HaHUM IO OPTaHNYECKOU XUMUH.

Bnaoemo:

— OCHOBaMHU HOMEHKJIATYPhI M KJIaCCU(UKAITUN OPTraHUIECKUX COCTUHECHHI;

— OCHOBHBIMH T€OPETHUYCCKUMU TIPEACTABICHUSIMU B OPraHMUECKON XUMUU;

— DKCIIEPUMEHTAIILHBIMU METOaMH TIPOBEJICHUS OPTaHUYECKUX CHHTE30B.

OCHOBHBIMH METOJIaMU UJICHTU(DHUKAIINNA OPTAaHUIECKUX COCTUHECHHI

— HaBBIKAMH 00OCHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB TOJyUYEHUS OPTaHNYECKUX BEIIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Homenknarypa opranumdyeckux coenvHeHud. Teopuss XUMHUYECKOTO CTPOEHUS U
HacklleHHble  yrieBojopoasl (YB). Ilpupona xoBaneHTHOM cBsizu. Dopmynsl Jlprouca.
®opmanbhbiii 3apsana. OddexTer 3amectutencil. [I[poMexyToyHble COCTUHEHUS W YaCTHIIBI
OpraHMYECKHUX peakUusaX. OHepreTuueckas JauarpaMMma peakuuud. MexaHu3M peakiHH.
Crepeounsomepusi, ee BUbl U 0003HaueHUs. [IoHATHE O KMCIOTHOCTH U OCHOBHOCTH COEAMHEHUIN
(treopuu bpencrena u JIbtouca).

Amudatnyeckne coenuHeHus. HacelieHHble ©W  HEHachlleHHble YB.  AJskansl,
LUKJIOAJIKAHbI, AJIKEHbI, aJKWHbI, MOJMEHbI (JUeHbl). B KaxJa0M Kiacce paccMaTpUBAIOTCS
CIIEIYIOIME pa3lieNbl: H30MepUs, HOMEHKIaTypa, (U3HUecKhue M XHMHUYECKHE CBOWCTBA,
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CrocoObl oJydeHusl. MexaHu3Mbl peakluid. JHepreTuueckas JuarpaMmma peaxiiuii.
Apomaruyeckue coequHenus. Teopuu apomaruuHoctd. CoenrHeHus: OEH30JbHOTO psja.
N3omepus. Homenknarypa. CrocoObl monydeHus. XHUMHYECKHE CBOMCTBA. BrmsHue

3aMecTuTene B OEH30JIbHOM KOJIbLIE HAa HAIlpaBJICHHUE U CKOPOCTb PEaKLUUN 3JIeKTPO(UIBLHOTO

3aMeIIeHUs.

l"anorenonpou3BoIHEIE. Knaccudukanmus. Howmenknarypa. Ankui- u
aJTIraioreHuipl.apomaruueckue  rajoreHuasl.  M3zomepus.  Homenknatypa.  CrnocoOsl
nosiydeHusl. [IpoCcTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. dusmyeckue cBoiicTBa. Peakiuu
HyKJIeo(UIbHOrO 3aMenieHuss U otuleruieHus. [loHsTue Hykieo(UIBHOCTH M OCHOBHOCTH
peareHToB. AMOUJCHTHbBIE HYKI€O(QHIbHBIE pEareHThI.

Mertamnopranuueckue — coeuHeHus. Tumbl  cBsizel B 2JEMEHTOPraHMYeCKHX
coemuHeHUAX. CrocoObl MOMyYeHUS! JIUTUW- W MarHUHOpraHWYecKUX coeauHeHuiu. Peakuus
I'punbspa, mexanusMm. Peakiuu ¢ kapOOHWIBHBIMU COEAMHEHUSIMU.

Cnuptel. ®enonbl. Ilpoctbie 3¢dupbl. OnokcucoenuHeHUs. AJbAECTUIbl, KETOHBI.
KapOoHoBbIE KHCIOTHI M UX MPOMU3BOJHBIE. B KaXKJOM Kilacce paccMaTpuBaIOTCs ClEIyIOLINe
paszenbl: HU30MEpHUs, HOMEHKJIAaTypa, (QHU3WYecKue M XHUMHUYECKHE CBOMCTBa, CHOCOObI
oy4eHus1. MexaHu3Mbl peakIui.

ManonoBeiit 3¢up. Ilomydenune. Crpoenne, CH-KucnotHocts. Peakium koHaeHcarmm
MaJIOHOBOTO 3(HUpa M MAJIOHOBOW KHUCIOTHI C alibJAeTuaaMu. AMUHOKHUCIOTHL. [lukapOoHOBBIE
KHUCIIOTHI.

Azorconepxamme coequHeHus.  Hurpocoemunenusa. Amuebl. B kaxaom kiacce
paccMaTpuBarOTCs CIEAYIOUIUE Pa3/ieibl: U30MEpHs, HOMEHKIATypa, GU3NYECKUE U XUMHUECKUE
CBOMCTBa, CIIOCOOBI MosTydyeHusi. MexaHU3Mbl peaKIHii.

A3za- m nmmasocoenuHeHus. IlosydeHne nuMa30COEAMHEHUN peakIUed INa30THUPOBAHMUS:
YCIIOBHUSI TIPOBEACHUSA PEAKUMU M MexaHu3M. DHU3MYEeCKuEe CBOMCTBA. XMMHUYECKHE CBOMCTBA.
[TonyyeHue U mpUMEHEHHE a30COEINHEHUH.

XUMHST TETePOIMKIMYECKUX COETMHEHWH psga Qypana, nupposna, TuodeHa u
NUpHUANHA.

beszonacHble nmpuemsl 1 paBuiia padoThl B JIAOOPATOPUH OPraHUYECKON XUMUH.

OO6mme Metoasl paboThl B JabopaTtopuu opranndeckord xumuu. [locyna, Hambosiee 9acto
npuMeHsemass B Jaboparopum. HarpeBanme. Oxmaxnenue. IlepememuBanue. Metoms
UJCHTU(PUKAIIMU U OUYUCTKUA OpraHMYecKux BeulecTB. MnenTudukanus opraHuyeckux BEIECTB
MOCPECTBOM pa3inuuHbIX BHJIOB Xxpomarorpapuu (TCX, xpomarorpaduss Ha Oymare,
noHoobmenHas xpomatorpadus, BIXX), Ttemmneparypbl miaBieHuss U pedpakromeTpuu.
MeTo/1pl crieKTpanbHON UACHTU(DUKALIMY OPTaHUYECKUX COEMHEHHM.

enu m 3a1aum SKCIIEPUMEHTA B OPraHUYECKOM CHUHTE3€. TeopeTuuecKkue OCHOBBI ITpoIiecca.
Bri6op ycnoBuii peakiuu. Pacder cuHTe3a. OOmue mpaBwia TOATOTOBKA WM TIPOBEACHHS
cuHTe3a. Texuuka Oe3zomacHoctu. [Ipubop ans nposenenust cunresa. [IpoBeneHue omnbiTa.
KouTpons 3a xonom peakuuu. Bwiaenenue, ouncTka W aHaiau3 Npojykra. CHUHTE3bl BEIIECTB
Pa3IMYHbIX KJIACCOB OpraHuyeckux coefauHeHuil. [IpoBeneHne 3KcepuMEHTAbHBIX METO0B
HCCIIEIOBAHUS PEAKIUMA.

[IpoBenenue peakunii, IpPOTEKAONIUX 10 MEXaHU3MAM:

- HYKJ1€0(DUIIbHOTO 3aMEIlIeHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJI€O(UIBHOTO TNPUCOECTUHEHUS] — CHHTE3 CJOXKHBIX 3(UpoB KapOOHOBBIX KHCIIOT,
aMU1I0B KapOOHOBBIX KUCJIOT, a30TCOAEPKAILUX aIbJAETUA0B U KETOHOB;

- DJIEKTPOQWIBHOTO 3aMEIlEeHUss B apOMaTHYECKOM psAly — peakuud HUTPOBaHMS,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuuil TUa30THPOBAHUS U Aa30COUYETAHMS; - PEaKUil OKUCIEHUs (CUHTE3 aleToHa, 1,4-
OEH30XMHOHA, OEH30MHOM KUCIIOThI) M BOCCTAHOBJICHUSI.
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4. O0beM yueOHOMH TUCUMILTHHBI

Buner yue6HOM paboThI B 3aueTHBIX B akagem.
SIMHUTIAX qacax

OO0u1asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 18 648

AyIUTOpPHBbIE 3aHATHS: 7,56 272

Jlexuuu (JIek) 3,56 128

[TpakTnueckue 3anstus (113) 1,78 64

Jlaboparopus 2,22 80

CamocrositesbHas padora (CP): 8,44 304

Bua koHTpoJa: 3a4eT / IK3aMeH 2 Jk3ameH (72)

B ToM umciie mo cemecTpam:
3 cemecTp

OO0u1asi TPY10€eMKOCTh B ceMecTpe 7 252
AyIUTOpPHBbIE 3aHATHS: 2,67 96
Jlexuuu (Jlek) 1,78 64
[Tpaktnueckue 3anstus (113) 0,89 32
JlabGoparopus - -
CamocrositesbHas padora (CP): 3,33 120
Buja koHTpoJIA: 3a4eT / IK3aMeH 1 Jk3ameH (36)

4 cemecTp

OO0u1asi TPY10€eMKOCTh B ceMecTpe 11 396

AyIUTOpPHBbIE 3aHATHS: 4,89 176

Jlexuuu (JIek) 1,78 64

[TpaxTnueckue 3ansatus (113) 0,89 32

Jlaboparopus 2,22 80

CamocrositesbHas padora (CP): 5,11 184

Bua koHTpoJia: 3a4er / 3k3aMeH 1 Jk3ameH (36)

AHHOTanus pabouel MporpaMMbl JUCITUTUIAHBI

«Pusndeckast XUMHID»

1. Heau aucuunaMHbI

—  pacKpbITb CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIOLIMX XOJOM XHMHUYECKOro IIpolecca,

IoKa3aTh 00JIaCTH IMPHUIIOKCHUA 3THUX 3aKOHOB M HAYYUTh CTYACHTA I'PAaMOTHO MNPUMCHATH HUX

IIpru PpCHICHUMU KOHKPCTHBIX TCOPECTHUYCCKUX W MPAKTHYCCKUX 3a/da4d, IIOHATbH OCHOBHBIC

KHMHCTHYCCKHUEC 3aKOHOMCPHOCTH HNPOTCKAHUA XUMHUYCCKUX IIPOLECCOB W POJIb KaTajau3a I

XUMHYECKON TEXHOJIOTUH.

— IIOKa3aTb 3HA4YCHHC (i)I/ISI/I‘IGCKOfI XUMHUHU KakK TeopeTHqCCKOﬁ OCHOBBI

XUMHYECKOH TCXHOJIOTHH,

IPOIIECCOB

— BbIpa0OTaTh y CTYJEHTOB HaBBIKM NPUMEHEHHS IOJIYYEHHBIX 3HAHUW Ui MpeiCKa3aHUs

HpI/IHIII/IHI/IaJ'IBHOI\/’I BO3MOXHOCTH OCYHICCTBJICHUA, OIPCACICHHA HaIIpaBJIICHUSA, CKOPOCTHU

MMPOTCKAHUA U KOHCYHOI'O PE3yjibTaTa XUMHUYCCKOTO IMpoHecca;

— YACHUTb BaXHOCTb YCTAHOBJICHHUSA MCEXaHU3Ma W MCETOJO0B HaAXOXIACHHA CKOpOCTCI\/’I

XUMUYECKUX PEAKLUN Ul UX MPAKTUYECKOW pean3alny;

— JaTb TMPCACTABJICHHUEC O COBPEMCHHBIX OJKCIICPUMCHTAJIBHBIX METOAAX MCCICIO0OBAHHUA

SJICKTPOXUMHNYCCKUX SIBJICHUH M KHHETUKH XUMHYECKUX MpoueCCoOB.
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2. B pesyabrare uU3y4YeHUs] AUCUHUILIMHBI O0y4yamlluuiics MO0 mporpamme

O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYIONUMHA KOMIIETEHITUSIMU:

— CHOCOOHOCTBIO  HCHOJBb30BaTh  IOJYYEHHbIE  3HAHUA  TEOPETHUYECKUX  OCHOB
(GbyHIaMEHTaIbHBIX Pa3/eJIOB XMMHHU IIPH perieHnn npodeccuonanpubix 3aga4 (OIIK-1);

—  OBJIAJICHUEM HaBbIKAMU HPOBEICHUS XHMUYECKOTO  OIKCIEPUMEHTA, OCHOBHBIMHU
CUHTETMYECKUMHU U AaHAJUTHUYECKUMM METOJAMHM IOJIY4YE€HUS U MCCIEAOBaHUS XUMUYECKHX
BewecTB U peakuuii (OI1K-2);

—  BIaJICHUEM cucTeMoi pyHIaMeHTanbHbIX XumMuueckux nousatuil (OI1K-3);

—  BlIaJicHUE cucTeMod pyHnameHTanbHbIX XuMuueckux noustuii (I1K-3);

—  BJIQJICHUEM MEeToJlaMu 0e30MacHOro oOpalleHusl ¢ XMMHUYECKUMU MaTepuajJaMy ¢ y94eTOM UX
¢busmveckux xumudeckux cBorcts (I1K-7).

3namo:

— OCHOBHBIE€ 3aKOHbI (DU3MYECKON XHMMHH, B3aUMOCBS3b (U3NYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOLECCa;

— IYTU OIpEeNeNeHMs] BaXHEUIIUX XapaKTEPUCTHUK XUMHUYECKOrOo paBHOBECUS (KOHCTAHTbI
paBHOBECHS, pABHOBECHOTO BbIXOJa MPOJYKTa, CTEIIEHU IPEBPAICHUS] UCXOJHBIX BEILECTB)
U BIUSHUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHUECKOIO PAaBHOBECHUS;

—  TEpMOJMHAMHMUYECKOE ONMHCAHUE CBOMCTB MCAIbHBIX U HEUJCATBHBIX PACTBOPOB, MOIXOIbI K
HAXO0XJACHUIO MapIUAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa;

— TEOPUIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KHUHETUKH, IMYTU TEOPETUYECKOTO pacyeTa CKOpPOCTeH XUMHYECKHX pPEaKkIuil u
OTpaHUYEHUs] B IPUMEHUMOCTH PaCUETHBIX METO/IOB;

— OCHOBHBIE YE€pThl TOMOT€HHOIO U TEeTEepPOTeHHOT0 KaTajlu3a, IPUYUHBl YCKOPEHHS
XMMHMUYECKOTO Ipolecca B IPUCYTCTBUU KaTajau3aTropa

Ymems:

— TPUMEHATh TEOPETUYECKHE 3HAHHWS W OKCIIEPHUMEHTAIBHBIE METOABl HCCIICIOBAHUS
¢bu3nyecKoi XMMUHU IIPU PellIeHuH NPoPeCCUOHATIbHBIX 3a/1a4;

— TIpeACKa3bIBaTh U HAXOJUTh ONTHUMAJBHBIC YCIIOBHUS MPOBEACHUS XMMHUYECKOTO TpoIiecca ¢
LEJTbI0 TOJYYEHHUSI MAaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOLIET0 MPOIyKTa;

— TIPOBOJWTH aHAIHM3 M KPUTUYECKH OILCHUBATH IOJYYCHHBIC IKCIIEPHMCEHTAIBHbBIC JaHHbBIC,
000011aTh U J1en1aTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB;

— TPUMEHATh TEOPETUYECKHE 3HAHWS W OKCIICPHUMEHTAIBHBIE METOABl HCCIIECIOBAHUS
GU3NYEeCKON XUMHH U PEHICHUS BOIMPOCOB, BO3HHUKAIOMIUX IPH W3YYECHHH KHHETHUKU
XUMUYECKUX PEAKLUH;

— TIPOBOJWTH aHAIHM3 M KPUTUYECKH OLECHUBATH IOJYYCHHBIE IKCIIEPHMEHTAIBHbBIC JaHHbBIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Bnaoemuv:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJIOB (M3NYECKOH XMMHUHU Ui PEIICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBBIKAMHU OIPENEIICHUSI COCTOSIHUS PABHOBECHS M CaMOIIPOM3BOJIBHOTO HAIPaBJICHUS
XUMUYECKOT0 IIpoLecca;

— 3HAHWSMH OCHOBHBIX 3aKOHOB (PM3MYECKOW XUMHH ISl COJEPKATEIBHON HHTEPIPETAIINU
TEPMOAMHAMHYECKUX PACUETOB;
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— METOJIaMH OIPEACIICHHUs] MOPSAKAa U CKOPOCTH PEaKIUH, YCTaHOBJIEHUS JIMMHUTHPYIOIIECH
CTaJMM U MEXAHU3MAa N3y4aeMOM XUMHYECKOMN PEAKINY;

— HAaBBIKAMH  COCTaBJICHHMSI TaJIbBAHUYECKUX JJIEMEHTOB JUI  LEJIeH  ONpeAesICHUs
TEPMOJUHAMUYECKHUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECUS UCCIEAYEMON PEAKIINH;

— 3HAHUSAMHM OCHOBHBIX 3aKOHOB XMMMUYECKOM KHHETUKH, BIIMSHUS Pa3IUYHBIX (PakTOpoB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuy.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
5 CEMECTP

XumMuYeckasi TepMoaMHaAMuKa. TepMoinHaMUYecKre CUCTEMbl U TEPMOIMHAMUYECKUE
napaMmeTpbl. DKCTEHCUBHbIE U HHTEHCUBHbBIE CBOWCTBA CUCTEMBI. TepMOAMHAMUYECKUI TIPOLECC.
OyHKIMM COCTOSIHUS U (QYHKUMM Ipolecca. BHYTpeHHsss SHEpPrusi U SHTAIbIMS CUCTEMBL.
Temnora u paborta kak (opMbl MepeAayud dHEPrHMH OT CHUCTEMBbl K cucreme. MexaHuyeckas
pabotra (paboTta pacmupeHus) W moJie3Has pabdora. DopMyIMpOBKH TIEPBOTO Haudaja
TEPMOJIMHAMUKU. B3auMocBs3b TEIJIOTHI, pabOThl U HW3MEHEHHS BHYTPEHHEH SHEpruu B
M30XOPHOM, M300apHOM M H30TEPMHUYECKOM Ipoleccax. TemIoeMKOCTh BEIIECTB, MOJIpHas
TEIJIOEMKOCTh. TeIJI0eMKOCTh TBEPIbIX BEIIECTB M KUAKOCTEH, TEIJIOEMKOCTh HJIEaTbHBIX
ra3oB, B3aMMOCBSI3b Cp, U Cy UACAIBHOTO raza. 3aBUCUMOCTb TEIIOEMKOCTH OT TEMIEpPaTyphI,
cTeneHHble psAnbl. TeroBoil 3hdexT xumuueckoro mporecca. CTaHAapTHBIE SHTAIBITHHA
oOpa3oBaHusi U cropanusi BeuiectB. [IpuMeHneHue 3akoHa ['ecca i BBIUMCIEHHS TEIUIOBBIX
3(p(dEeKTOB XUMHUYECKUX U (PU3UKO-XUMUYECKUX MpoueccoB. CBA3b TEMIOBBIX 3((EKTOB NpH
MIOCTOSIHHOM 00BbEME U MPU MOCTOSIHHOM JaBJICHUU. 3aBUCUMOCTb TEIIOBOro 3¢ deKra peakuuu
oT Temneparypel. BpiBox u aHamu3 ypaBHeHuss Kupxroda. CamomnpousBoiibHble U
HECaMOTIPOU3BOJIbHBIE, OOpaTHMble U HeoOpaTUMble, pPABHOBECHbIE (KBAa3HCTATUYECKUE) U
HEpaBHOBECHbIE  Ipolecchl. PaboTa paBHOBECHOTO W  HEPAaBHOBECHOTO  IPOLIECCOB.
@opMyIHPOBKH BTOPOr0 Hauyana. DHTPONHS KaK KPUTEpU pPAaBHOBECUS M HAIPABIEHHOCTU
CaMOIIPOU3BOJIBHBIX IPOLIECCOB B M30JUPOBAHHBIX cHcTeMax. PacueT M3MEHEeHHs! SHTPOIUU B
Pa3IMyYHBIX IpOLEeccaX, CBS3aHHBIX C M3MEHEHHWEM COCTOSIHHMS HIeallbHOTO rasa. l3menenue
SHTPONUU B IpOILIECCE CMEIICHUS HUJealbHbIX Ta3oB. V3MeHeHue sHTponuu HpHu (Pa3oBbIX
nepexonax. Iloctymar Ilmanka (Tpetmit  3akoH  TepMomuHamuku). (Cratuctuueckas
UHTEpIIpeTalsl BTOPOTO Hayajla TEPMOJMHAMUKU. Bpluucienue aOCOJIIOTHOM SHTPOIUHU
BellecTBa. PacueT W3MEHEHUsT OHHTPONMM B XMMHYECKUX pEaKUMSIX MpU pa3IMuHbIX
temneparypax. OObenuHennoe ypaBHeHue | u Il 3akoHOB TepMOaMHAMHKH. OHEPTHS
l'enpMronena u sHeprus ['mb0ca Kak KpUTEpUM HANpaBIEHHOCTH W Ipelena MPOTEKaHUs
poLeccoB. 3aBUCUMOCTh 3Hepruu ['enbmroinbua u 3Heprun ['mdoca ot mapameTpoB COCTOSIHUS,
xapaktepuctudeckue GyHknuu. YpaBHeHue [ub60ca-I'enmpmronbiia. Pacder cranmapTHBIX
sHepruit ['n66ca u ['enpbmMronbiia XUMUYECKUX PEAKLMNA MIPU pa3IMnYHbIX TEMIIEpAaTypax.

DneMeHTbl CTaTUCTUUYECKON TEPMOAMHAMMKHU. MeXaHHuecKoe ONMUCaHUE MOJIEKYISIpHOM
cucrembl. @yHkuus pacnpeneneHuss MaxkcBemia - bonbumana. CraTUCTHUECKHE CpEIHUE
3HAYECHHUS MaKpPOCKOMMYECKUX BenuunH. AHcamOmm ['mb06ca. DyHKIMU pacupeneneHus s
KaHOHMYECKOTO M MaKpOKAaHOHMYECKOTO aHcamOieil. OHTponmuss U TepMOIMHAMHUYECKas
BeposTHOCTh. @Dopmyna bosbrmana. Cymma 10  COCTOSHHSIM — KaK — CTaTHCTHYECKas
XapaKTepuCcTHUYeCcKas GyHKIHS. Cratuctuueckue BBIPAKEHUS L OCHOBHBIX
TEPMOJIMHAMUYECKUX (YHKUMHA - BHYTPEHHEW 3HEpPruM, SHTPONMH, sHepruu [enpmrosnbua u

sHepruu ['nbbca.



37

DOneMeHTbl TEepMOJMHAMUKUA HEoOpaTUMbIX mporeccoB. OmnucaHue HE0OpaTUMbBIX
IpoLeccoB B TepMoAuHaMHKe. DEHOMEHOJOrMYeCKUe 3aKOHBI Ui CKOPOCTEH IpOLIECCOB.
HeoOpaTtumbie mporecchl U MPOU3BOJACTBO SHTPONHUH. 3aBUCUMOCTh CKOPOCTH IMPOHU3BOJICTBA
SHTPONUU OT 000OIIEHHBIX MOTOKOB U cuil. Teopema I[lpuroxuna. CoOOTHOLIEHUS! B3aUMHOCTH
Onzarepa W MX HCIOJB30BAHME B JIMHEHHONM TEpMOJAMHAMUKE HEOOpPATHUMBIX IPOIIECCOB.
CucreMbl IEPEMEHHOI0 COCTaBa. XMMHUECKUN MOTEHI[MAJI KOMIIOHEHTA CUCTEMbI. 3aBUCUMOCTD
XMMHMUYECKOTO TMOTEHLMada OT JaBJICHUS M TEMIepaTrypbl. YCIOBHS paBHOBECHS W
CaMOIIPOU3BOJIBHOTO MPOTEKaHMsI Mpoliecca B CUCTEMaX MEPEMEHHOro cocTaBa. XHUMHMUYECKUN
MOTEHLIMAJ U/ICaTbHOTO T'a3a U KOMIIOHEHTAa CMECH UJICaJIbHBIX Ta30B. XUMUYECKUI MOTEHIA
peasbHOTro Tra3a, PyruTUBHOCTH (JIETY4eCTb), KOAP(UIUEHT GYTrUTUBHOCTH.

XuMHYecKoe paBHOBecue. 3aKOH JeicTByromux Macc. TepMoauHamuuyeckas U
SMIUPUYECKNE KOHCTAHThl XMMHUYECKOTO paBHOBecHs. KOHCTaHTHI paBHOBECHS U1 FTOMOT'€HHBIX
U TETEPOreHHbIX peakluil, UJICAIbHBIX U HEHJEaTbHBIX PEaKUUMOHHBIX cucTteM. CMmerieHue
XMUMHUYECKOTO PaBHOBECHSI IIPH U3MEHEHHUH JIaBJICHUS U JOOABICHUH B CUCTEMY HHEPTHOTO rasa.

VYpaBHeHHE H30TEpMbl XUMHUUYECKOW peakuuu (u3orepmbl Bant-I'odda), xummueckoe
CpoACTBO. BnusiHue TemmepaTrypbl Ha KOHCTAaHTY XMMHUYECKOTO PAaBHOBECHS, BBIBOJ M aHAIM3
ypaBHEHUH H300apbl U HM30XOPbl XUMHUYECKOW peakuuu (u300apbl U u3oxopbl Baut-I'odda),
UHTErpupoOBaHuEe ypaBHEHUH. Pacuer cpelHero u MCTUHHOTO TEMIOBOro 3((deKkra XMMUYECKUX
peakuuii W3 3aBUCUMOCTH KOHCTaHTBhl paBHOBECHsSI OT TeMIleparypbl. Pacuer KOHCTaHT
paBHOBECUSI M3 CTAaHAAPTHBIX TEPMOJUHAMUYECKUX (DYHKUMHA peakuuid, Beiuucienue K, us
MpPUBEACHHBIX dHepruil ['mu60ca. BeluncieHre KOHCTAaHT PaBHOBECHUS XMMUYECKUX pEaKLMH MO
CIPaBOYHBIM JaHHBIM O KOHCTAHTaX pAaBHOBECUS pEaKIHUil 00pa3oBaHUS COEIMHEHUN U3
MIPOCTHIX BELIECTB.

@da3oBble paBHOBecHS]I B OJJHOKOMIIOHEHTHBIX cucTemMax. da3a, KOMIIOHEHT, YHUCIIO
creneHei cBooobl. [IpaBuino ¢a3 I'n6bca (0e3 BbiBoaa). Juarpamma (pa3oBbIX paBHOBECHH B
OJIHOKOMIIOHEHTHBIX cHcTeMax. TpoiiHas u Kputuueckas Touku. [IpumeHenue mpasuna ¢a3
I'm60ca mist ananm3a pa3zoBbIX paBHOBECHI B OJHOKOMIIOHEHTHBIX CHCTeMax. BeiBog u aHanmm3
ypaBHeHus KuaneilipoHa. 3aBHCHUMOCTh TEMIIEpPAaTyphbl IUIABJICHHUS OT BHEIIHErO JaBJICHUS,
UHTerpupoBanue ypaBHeHusi KianeiipoHa [uiss paBHOBECHS TBEpIOE TEIO - JKUAKOCTb.
PaBHOBecus ¢ ra3zoBoii (asoii, ypaBHenue Knanelipona-Knaysuyca, uHTerpupoBanue ypaBHeHuUs
JUTSI TIPOLIECCOB MCTIApeHUsI M BO3roHKU. Ompeenienre KoopAnHaT TPOHHOM ToukH. B3anmMocBs3b
SHTAJBIMUMN IUJIABJICHUS, MCIIAPEHUS M BO3TOHKM B TPOWHOM TOuke. [IpuMmeHeHue ypaBHEHHs
Knaneitpona-Knaysuyca mist pacuera u3MeHEHUsI TepMOAMHAMUYECKUX (QYHKIUN Tpu (ha30BbIX
MpeBpaLEHUIX. DMIUPUUEcKoe paBuiio TpyToHa.

Tepmoagunamuyeckasi Teopusi pactBopoB. Knaccudukanus pactBopoB. CrnocoOsl
BBIpa)KEHUsI cocTaBa pacTtBopa. [lapuuanbHble MOJSpHbIE BelMYMHBL. YpaBHeHus [10O6ca-
Miorema. UneanpHbie pacTBOphl. TepmonnHamuyeckue (PyHKIUHA CMEIICHUS IS MACATbHBIX
pactBopoB, 3akoH Payns. [IpenenbHo-pa3zbaBieHHble pacTBOpbl, 3akoH ['eHpu. HeuneanbHbie
pacTBOpbl,  TOJIOXKUTENIbHbIE W  OTPULATENbHbIE  OTKJIOHEHUS OT 3akoHa  Payis.
TepmoauHamMuueckoe OMNKMCAHME HEUJCAIbHBIX PpPAacTBOPOB, AaKTUBHOCTh, KOA(POUIUEHT
akTUBHOCTH. CTaHJapTHbIE COCTOSHMSI KOMIIOHEHTOB pacTtBopa. CuMMerpuuHas U
HECUMMETPHUYHAsl CUCTEMBbl CpaBHEHHUs. Pacuer akTUBHOCTH M KO3((UIUEHTOB AKTUBHOCTH
KOMIIOHEHTa pacTtBopa. KosyuuraTuBHbIE CBOMCTBA pacTBOPOB HEJIETYYMX BEILIECTB B JIETy4eM
pactBoputene. Kpuockomnus, 30ymirockonus. OcMOC, 0CMOTHYECKOE JTaBICHHUE.
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@da3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. /luarpammbl «JaBieHUe-
COCTaB», «TEMIIEPaTypa-CoOCTaB», «COCTaB Iapa-COCTaB KHUAKOCTU» ISl HUICANbHBIX U
HEUJIeaTbHBIX pacTBOpPoB. 3akoHbl [ nOOca-KonomanoBa, Aszeorpommsi. DU3MKO-XUMUYECKHE
OCHOBBI pa3fiefieHus KUAKUX cMecel, pektudukanust. OrpaHuueHHas B3auMHasi pacCTBOPUMOCTh
xuakocrerd. CUCTeMBI ¢ BEpXHEH U HIKHEW TeMrepaTrypoi paccianBanus. [IpaBuno Ajekceesa.
Ileperonka ¢ BOASHBIM IapoM. TepMUYECKHH aHalIW3, KPUBBIE OXJIAXKICHUS, MHOCTPOCHUE
JrarpamMMsl IJIaBKOCTH 0 KPUBBIM OXJIaxeHHs. CUCTEMbI C OTpaHMYEHHON U HEOTpaHUYEHHOM
pacTBOPUMOCTBbIO KOMIIOHEHTOB B TBepAoM cocrosiHuu. W3omopdusm. Tumel TBepabIX
pactBopoB. [lnarpammbl IUIaBKOCTH M30MOPGHO KPHUCTAJUIM3YIOLIMXCS BewecTB. /[uarpammel
IJIaBKOCTH HEM30MOP(HHO KPUCTAJUIM3YIOLUIUXCS BEHIeCTB (C 00pa3oBaHUEM MPOCTON 3BTEKTHKH,
¢ o0pa3oBaHUEM YCTONYMBBIX U HEYCTOMUMBBIX coeAMHEHUI). OnpeielieHne cocTaBa IBTEKTUKU
MIOCTPOEHHUEM TpeyrosbHUKa Tammana. CucTeMbl C OTPaHUYEHHON PacTBOPUMOCTBHIO BEIIECTB B
TBepaou ¢aze. [Ipumenenne npaswmia a3 ['md6ca k nuccnegoBanuto GpazoBbIX PABHOBECHIA.

6 CEMECTP

PacTtBopsl 3JieKTpOaMTOB. TepMOAMHAMHUYECKOE OINKMCAHUE CBOMCTB pacTBOpPOB
AJIEKTPOJIUTOB. AKTUBHOCTH U KO3 (UIMEHThl aKTUBHOCTU JIEKTPOJIUTA U UOHOB B PacTBOpE,
CpenHHe WOHHBIE KOIPGUIUEHTHl aKTUBHOCTU. CBS3b aKTUBHOCTH JJICKTPOJHUTA CO CPEIHEH
WOHHOW aKTUBHOCTBIO MW  KOHUEHTpaluen siekrposauta. HWMoHHas cuia  pacTBopa.
Onektpoctatudeckas Tteopusi [lebas-Xiokkens. PacueT akTMBHOCTH W CPEIHMX HWOHHBIX
K03(h(UINEHTOB aKTUBHOCTU CHUJIBHBIX IEKTPOJIUTOB B pa30aBiICHHBIX U KOHLUEHTPUPOBAHHBIX
pacTBOPOB M pacTBOPax YMEPEHHON KOHLEHTpAlUU. YJeJlbHAas W MOJISIpHAs AJIEKTPUYECKHE
npoBoauMocTd. CKOPOCTh JIBUKEHUS M MOJBMKHOCTb HOHOB. IlpenenbHble MOJsIpHbIE
AJIEKTPOIIPOBOAHOCTH MOHOB. 3aKOH He3aBUCUMOTo JBMkeHHsI HoHOB Komnbpayia. [Ipumenenue
U3MEpPEHUN DIEKTPUYECKONW MPOBOJAUMOCTH JUIsl OMNpENENeHHUs] CTENEHM M KOHCTaHTBI
JMICCOLIMALINU CJIa0BIX 3JIEKTPOJIUTOB.

JJIeKTpoXuMHYeckne cucreMbl (umenmu). Bo3HuKHOBeHME cKauka MOTEHLMalda Ha
rpanuile pazaena npoBoaHukoB I u Il pona. [[BoHHOM 3IEKTPUUECKU CIION. DIIEKTPOABUKYIIAS
CHJIa TaJbBAaHUYECKOTO 3JIEMEHTA, J3JEKTPOJHBbIM moTeHuuan. TepMoanHamMuyeckas TEOpHUs
raJlbBAHUYECKUX sBJICHUH, ypaBHeHHMe HepHcrta. Onexrpoxumuueckas (opma OCHOBHOTO
YpaBHEHUS TEpMOJIUMHAMUKHU, TeMreparypHblii ko3dduuuent IAC. Dnekrponast I u Il pona,
ra3oBble U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE AIEKTPOAbl. THUIBI raIbBAHUYECKUX 3JIEMEHTOB:
XUMHYECKHE, KOHIEHTPALUOHHbIE, C IEPEHOCOM U 03 nepeHoca. XMMHUYECKUEe UICTOYHUKHU TOKa,
TOIUTUBHBIE HJIEMEHTHI.

Xumuyeckasi KHHeTHKA. CKOpPOCTh XUMUYECKOM peakIuu, KOHCTaHTa CKOPOCTH,
MOPSZIOK U MOJICKYISIPHOCTh peakunu. KuHeTnka HeoOpaTUMbIX peakiui 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsnakoB. [uddepeHunanbuple ¥ HUHTErpajbHbIE METOAbI ONPENCIICHUs MOpsiaKa
peakuuu. CrioxHele peakuuu. [IpuHIMD HE3aBUCHMOTO IPOTEKAHUS AJIEMEHTAPHBIX PEAKIIM.
OOpaTumble, mapajulelibHble M IOCJIENOBaTelIbHbIE peakuuu 1-ro mnopsaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTh peakiuu, npubimxkeHHoe mnpaBuio Baut-I'odda. Ypasuenue
Appenuyca, muddepeHranbHas U HMHTErpajibHble (OpPMBI ypaBHEHHUS. ODKCIOHEHLHUaIbHAas
¢dbopma ypaBHeHUs1 AppeHnyca. DHeprus akTUBALMU U IPEIIKCIOHEHIIMATIBHBIA MHOKUTENb.

Teopun XUMHUYECKON KHHETUKH: TEOPUsS AKTHUBHBIX COYAAPEHUNl M TEOpHUs IMEPEXOJHOTO
cocrosiHusi TIIC (akTUBUPOBAaHHOIO KOMIUIEKCA). DHTAJIbIMUSA M SHTponMs akTuUBauuu. Cxema

Jlunnemana. [Ipuumsbl HeTouyHOCTH cxembl JInnnemana. [lonpasku ['mHmensByna u Kaccens.
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Teopus nepexogHOTO COCTOSHHUS.

@DoTOXMMHUYECKUE pEAKIUH. XUMHUeckue M (OTO(PU3NYECKUE CTaJUU, BTOPHUYHBIE
npoueccel. Kunetuka ¢otoxumuueckux peakuuil. CeHcubunuzupoBaHHblE (HOTOXMMHUYECKUE
peakuuu. llenmHble peakuuy, MEXaHU3Mbl 3apOXKACHUS, PAa3BUTUS M OOphIBa  LIEMH.
HepasBeTBineHHbIE U pa3BETBIICHHBIC IIENIHBIE peaKUUHU. BeposATHOCTHAS TEOpPHUsS pPa3BETBICHHBIX
peakumii. IlpenenbHple sBIEHUS B LENHBIX pPEAKUWAX, HWKHUHM U BEPXHUW IPEAEIIbI
BOCIUIAMEHEHHSL.

Karanus. ['omoreHHwlii u rereporeHHbld kaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTAUINTHYECKNX peakuui. BiusHue karanusaropa Ha TEPMOJMHAMMYECKHUE M KHUHETHYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTaanu3aTopa, KaTaIuTUYecKasi akTUBHOCTb. | OMOT€HHBII
katanu3. CIuTHBIA U pa3/ielbHbIH MEXaHU3Mbl KaTAIUTUYECKOTO AECUCTBUS. DHEPreTHUECcKue
auarpaMmbl  B3aMMOJICMCTBHUSL peareHToB ¢ KaTanuzaropoM. OOwmmil u crnenuduueckuit
KHCIIOTHO-OCHOBHOM  KaTaJlu3. Karaim3  xomImekcamMu ~ NEPEXOJHBIX  METAJLIOB.
@epMeHTAaTUBHBINA KaTainu3. l'eTeporeHHbI Karanu3. THUIbl TeTEepOreHHBIX KaTajau3aTopoB.
3aKoH JIEHCTBYIOLIUX NMOBEpXHOCTEH. KHeTHKa reTeporeHHbIX peakiuii.

4. O0beM yueOHOM THCUMIIHHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yuedHoii padoThI
3ad. eJI./aK. yac | 3ad4. efl./ak. 4ac | 3ad. el./ak. yac
0o
A TPYAOEMIEOCTE | 197684 10/360 9/324
AUCHUILIMHBI 110 y4eOHOMY IIaHy
AyIUTOpPHBbIE 3aHATHS: 8/288 4/144 4/144
Jlexmm (JIex) 4/128 1,78/64 1,78/64
Jlaboparopusie (JIad) 2/96 1,33/48 1,33/48
[Ipaxtuueckue 3ansatus (113) 3/64 0,89/32 0,89/32
CamocrositesabHas padora (CP): 9/324 5/180 4/144
Buja koHTpoJIsi: 3a4eT / IK3aMeH 2172 IK3aMeH IK3aMeH
1/36 1/36

AHHOTaIus paboueil mporpaMmMbl TUCIUILTAHBI
«XHuMHYeCKHEe OCHOBbI OMOJIOTHYECKUX MPOLECCOB»

1. Heau aucuunaMHbI

[enbl0 IUCHIUIUIMHBI SIBISIETCS MPUOOpPETEHHE CTYJAEHTAaMU 3HAHHM O XHUMHYECKUX
mporieccax, MPOTEKAIINX B JKUBBIX KJIETKAX U OPraHrM3Max, 0 OMOJIOTHYECKHX CyOcTpaTax,
YYaCTBYIOIIMX B ITHUX MPOIECCaX, O BO3MOXKHOCTH BO3JACUCTBHUS MPOAYKTOB XUMHYECKOTO
MPOM3BOJICTBA HA KWBBIE OPraHU3MBI, & TAKXKE O BO3MOXKHOCTH NPUMEHEHUS IOCTIKCHUMA
XMMHHU U OMOXUMHU B 001aCTH OMOTEXHOIOTHH.

2. B pesyabraTre H3y4YeHHs JUCHUILUIMHBI oOO0ydaloluiicds 1O Hporpamme

O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYIONTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTBIO  KCIOJB30BaTh  IOJYYEHHbIE  3HAHUS  TEOPETHUYECKUX  OCHOB
(GbyHIaMEHTaIbHBIX Pa3/eJIOB XMMUHU IIPH perieHnn npodeccuonanbubix 3aga4 (OIIK-1);

— OBJAJIEHUEM HaBbIKAMHM IPOBEICHHUS XHUMHYECKOIO JKCIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMU U AHAIUTUYECKUMHU METOJaMH TOJY4eHHs] M MCCIENOBAaHUS XUMHUYECKHUX
BewecTB U peakuuii (OI1K-2);
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— BJIQJICHHEM cUCTEMOI QpyHAaMeHTaIbHbIX XuMudeckux nousatuit (OIIK-3);

— BJIQJICHHE cUCTEeMOU QyHAaMeHTalnbHbIX XuMudeckux nousatuit (I1K-3);

— BJIQJICHUEM METOJaMH 0€30I1acHOro OOpalieHusl ¢ XUMUYECKUMU MaTepualaMu C y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B PE3YIBTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3name:

TEOPETUYECKUE OCHOBBI OMOJIOTUYECKOW XMMHH (COCTaB U CTPOEHUE KJIETKH; CTPOCHUE U
XMUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, HYKJIEMHOBBIX KUCIIOT, JIMIIUJOB, YIJIEBOJIOB; CTPOECHUE U
GyHKIMK OENIKOB; MEXaHU3M U KUHETHYECKHE 3aKOHOMEPHOCTH (PEpMEHTATHBHOIO KaTalu3a,
MeTab0JIM3M YIIeBOJOB U )KMPHBIX KHCIIOT, MEXaHU3MbI XpaHEHUS U pealu3aluu reHeTUYeCKOi
nH(pOpMaLUK; MEXaHU3Mbl JEHCTBUS FOPMOHOB; MEXaHH3M IE€peAayd HEPBHOIO HMIYyJibca U
POJIb HEHPOMEANATOPOB; MEXAHU3MbI JIEHCTBUS JIEKAPCTB U KCEHOOMOTHUKOB U UX METa00I13M ).

Ymemo:

WHTEPIPETUPOBATH COBPEMEHHBIE METONbI (DHM3UKO-XMMHYECKOTO aHaju3a CcocTaBa M
CTpOCHHs OETTKOB, HYKJICMHOBBIX KHCIIOT W TOJIMCAXapHUI0B, a Takke MeTo bl Ha ocHoBe JIHK-
texHosioru#t (I1L[P, kmonupoBanue reHoB, GUHTEPIIPUHTHHT ).

Bnaoemy:

e HaBbIKAMU PabOThI C OMOJIOTMUECKUMU 00BEKTaMU;

e (usMuecKMMM U XUMUYECKMMH METOJaMHU BBIIEIECHHUS] OUOJIOrMYECKU-aKTUBHBIX
COEJIMHEHUH U3 PaCTUTENIbHBIX U )KUBOTHBIX KJIETOK;

e METOJAaMM pa3lielieHHusi OelNKOB M  HYKIEMHOBBIX KHUCIIOT, a TaKXKe OINpeAeTeHUs HUX
COJIep’KaHus B BOJAHBIX PacTBOpax;

¢  (PU3MKO-XMMHUYECKUMHU METOJaMH aHaju3a MOJEKYJISIPHO-MACCOBBIX XapaKTEPUCTHUK
OMOTOIUMEPOB.

e METOJAAMHM HJAECHTU(UKALIUM M KOJWYECTBEHHOTO OIPEICNICHUsl OCJIKOB, JIUIUIOB,
YIJI€BOAOB U HYKJIEMHOBBIX KUCIIOT.

3. KpaTtkoe cogep:xaHue TUCHHUILTHHBI

1. BBenenue. [Ipeamer Onoxumuu. CBs3b OHMOXMMHUU C POJACTBEHHBIMHU NUCIMILIMHAMH.
Cratudeckast OMOXUMHUS: U3YUYE€HUE XMMHYECKOI'0 COCTaBa U CTPOEHUS BELIECTB, COJIEPKALIUXCS
B JKMBBIX OopraHusmax. J{unamudeckass OMOXUMUS: U3y4eHHE OOMEHHBIX MTPOLIECCOB KaK OCHOBBI
NESITEeIbHOCTH KUBBIX OPraHU3MOB.

2. OcHOBHbIE TOJIOKEHUsI IUTOJOTMU. DIIEMEHThI KieTouHo Teopuu. IIpokapuorsl u
syKapuoThl. KieTrouyHble oOpraHemibl, UX CTpoeHHe U (YHKIUH, KIETOYHAas MeMOpaHa H
nuTockeneT. BoiHo-coneBoii 6anaHc KIETKH.

3. AMHUHOKMCJOTBI U O€JKH. AMUHOKHCIOTBHI: CBOWCTBA, KIacCHU(MUKAIUSA, METOIBI
aHanuza. [lentuast u Oenku. IlepBuyHas cTpykrypa OesnkoB. XMMHUYECKUE CBOMCTBA U METOIbI
Onpe/ieNieHus: IEPBUYHON CTPYKTYpbI OeinKkoB. BHYTpH- 1 MeXMOJIEKyIsipHbIE B3aUMOJCHCTBUS,
ONpEeNAMe IMPOCTPAHCTBEHHYIO CTPYKTypy OenkoB. BropuuHnas, TperuuHas u
yeTBepTU4Hasi cTpykTypbl. OyHkiuu OenkoB u nentuaoB. JleHaryparus OenkoB (oOpaTumas,
HeoOpaTuMmasi). BiusHue nepapxuueckoil CTpYKTypbl O€JIKOB Ha UX OMOJIOTMYECKHE CBOMCTBA.
Metoasl BbieneHus W uaeHTudukanum OenkoB. Kimaccudukanms OenkoB. Posib OenkoB B
MUTaHUHU.

4. ®epmentbl. Buramunbl. Homenknarypa u knaccudukanus gepmentoB. CTpykTypa U
KaTaJuTHYecKue CcBoHcTBa (epMeHTOB. Mexanusmbl geiictBus QepmenToB. [Ipunimn
UHIYUUPOBAHHOIO COOTBETCTBUS  (PEpMEHT-CYyOCTpaTHOrO B3aMMOJICHCTBUA. Y paBHEHHE
Muxasnuca-MeHTeH, KOHCTaHTa Muxasmmca, SKCIIEpUMEHTAIBHOE OIPEACICHHE KOHCTaHTBI
Muxasnuca o metoay JlaiinymBepa-bepka. KonndectBennoe omnpezaenenue (GepMeHTaTUBHOM
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akTUBHOCTH. BiusHue temneparypsl, pH, KoHIeHTpauuu gepMeHTa 1 cydocTpara Ha CKOPOCTU
(bepMeHTaTUBHBIX peakiuil. Perynsanus akTUBHOCTH pepMeHTOB. IHTHOUTOPHI (PEPMEHTOB Kak
JeKapcTBeHHbIE cpenacTBa. buoMenunuHckoe 3HaueHue @epmeHnToB. KodepmeHTsl u
koakropsl. Butamunsl: onpenenenue u kinaccudukanus. CTpoeHHe BUTAMHHOB, UX POJIb B
(epMEHTAaTUBHBIX PEaKUAX U B OOMEHHBIX IIpoLieccax.

5. ¥Yraesoawl. Krnaccudukanus, Ouoxumuyeckue. MoHocaxapuapl: JHHEHHbIE U
nuKiIuyeckue Qopmel, ux peakuuu. Jlesokcucaxapa u amuHocaxapa. Jlucaxapunel u
noJsicaxapuabl. Poiib yriieBoJ0B B MUTAaHUU.

6. HykieuHoBble KHCI0TBI. bHonormyeckoe 3HA4Y€HHE HYKIEHHOBBIX  KHCIIOT.
Jle30KcuprOOHYKIEMHOBbIE U PUOOHYKIEMHOBBIE KHUCJIOTBI, HX CTPO€HHE U (PYHKLHUU.
Hyxneotunsl. CtpoeHre M (yHKIMM HYKJIEHHOBBIX KHCIOT B >KMBBIX OpraHusmax. Peakuun
MaTpUYHOTO CHUHTE3a W MX 3HayeHue. ['eHeTmueckuil kKox U ero ocobeHHOCTH. buocunrtes
O6enkoB. OnpeneneHue HYKICOTUIHONW MOCIEIOBATEIbHOCTH. bBHOTEXHOJOrMS M TreHHas
UHXEHEPUSL.

7. Jmmmael. Crpykrypa, Kiaccupukamuss U OHOXUMHUYECKHEe (YHKIMH JTUIUIOB.
HacplilieHHble 1 HEHACHILIEHHbIE )KUPHbIE KUCIOTHI. Kupbl, Macna, Bocka. Pochornnuepuabl.
Cohunromunuasl. Teprnensl u crepounbl. CTpoeHHME U CBOICTBa KJIETOYHBIX MeMOpaH.
DOHKO3aHOU/IBI.

8. Meraboiu3M u o6mMeH BeulecTB. [loHsATHE 0 MeTaboMM3ME U METAOOIMYECKUX MYTSX.
KaraGomusm u anaGonusm. Metabonusm yriaeBonoB. [nukonus. MeTaboau3m JTUMUIOB.
XpaHeHue © pacuierieHne KupoB. OKHCIEHHEe ©W OMOCHMHTE3 HACBIIIEHHBIX KHCIOT.
Merabonu3m OeMKOB W aMHUHOKHCIOT. Llukia MoueBuHBL B3amMocBsI3p oOMeHa OCIIKOB,
YIJ1€BOJOB U JIUIIUJIOB.

9. DHepreTuyeckue OHOXMMHMYeCKHe HHKJbI. DHIOIPrOHUYECKUE U 3K303PIOHUYECKHE
peakuuu B KUBOM KieTke. MeTabonu3Mm U noiydeHue Ouoxumuyeckoit suepruu. Poip ATO B
oOMeHe sHepruu. Metabonuyeckue MyTu U CONpsHKEeHHbIE peakuny. LUK TMMOHHON KUCIIOTBHI.
Opranuzanus apixarenabHoi nenu. OxkucaurenabHoe GochopuirpoBaHHe.

10. Bbuoperyasitopbl. Knaccudukanus OHOpPEryiIsTOpOB: TOPMOHBI, HEHpOMEAUaTOpHI.
Kcenobuotuku u nexapcrsa. Kinaccudukanyst ropMOHOB: CTepOUIHbIE, OEKOBBIE U IENTH/IHBIE,
MPOM3BOJIHbIE ~ AMHHOKHMCIOT. MexaHu3mMbl  JI€HCTBUS  TOPMOHOB:  IIUTO30JIbHBIM U
MeMOpaHOONOCpeIOBaHHbI MexaHu3Mbl. Helipomeauatopbl, MX aroHUCTbl M AHTATOHUCTHI.
Bropuuneie  MecceHkepbl.  MexaHM3M — mepeJaud  HEPBHOIO  HMMIYJIbCa U pOJIb
HeHpoMeauaTopoB. AJEHWIAaTLUKIa3a M HapKOTHYecKas 3aBUCUMOCTb. JlekapcTBa U
KCEHOOMOTUKU: MEXaHU3MBI JEHCTBHUS U META00IU3M.

4. O0beM yueOHOMH THCUMILTHHBI

B 3auetnbpix | B akanmem.
Bunel yue6HOM paboThI €AMHULIAX yacax
O0masi TpPyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 6 216
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 2,22 80
Jlexuuu (JIek) 0,89 32
[Ipaxtuueckue 3anstus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
Bua konTpoJsi: 3a4eT / 3K3aMeH 1 JIk3ameH-36
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AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«BBICOKOMOJIEKYISIPHBIE COeIMHEHM D)

1. Heau aucuunavHbl

Henbto aucuumiauHel "BBICOKOMONEKYISIpHbIE COEIUMHEHUs" SBISETCS 3HAKOMCTBO
CTYIEHTOB C OCHOBaMU HayKd O IIOJIUMEpax U €€ BaXHEHIIMMH NPaKTHYECKUMU
MPWIOKEHUSIMHU, 3HAHUE KOTOPBIX HEOOXOIMMO KaKJIOMY XUMHUKY, HE3aBHCUMO OT €ro
MOCJEAYIOIEN y3KOM CHelualn3anud. [ 1aBHOE BHUMaHUE B Kypce YIEISAETCS pacCMOTPEHUIO
OCHOBHBIX  CBOWCTB  BBICOKOMOJIEKYJSIDHBIX  COEIMHEHUN  OTJIMYHBIX OT  CBOWCTB
HU3KOMOJIEKYJISIPHBIX BellecTB. bojpiine pa3Mepsl M LEMHOE CTPOEHHE MaKpOMOJIEKYII
00yCIIOBIMBAIOT MOSIBJICHUE PsJia BaKHBIX CIELU(PUUECKUX CBOICTB, KOTOPBIE OIPEAEISIOT
MPAKTUYECKYIO LIEHHOCTH MOJIMMEPOB KaK MaTEpPHAJIOB, a TAKXKE UX OMOJIOrHYeCKOe 3HaUCHHE.

2. B pesyabraTre uH3y4YeHHUS] JUCHHUILUIMHBI O0y4Yallnuiicd MO0 MNporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYIONTUMHA KOMIETEHITUSIMU

- CHOCOOHOCTBIO  HCHOJB30BaTh  IOJYYEHHbIE 3HAaHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMHHU IIPU perieHnn npodeccuonanpubix 3a1a4 (OIIK-1);

- BIAQJCHMEM HaBbIKAMH [POBEJIEHUS XUMHUYECKOIO HKCIHEPUMEHTa, OCHOBHBIMHU
CUHTETMYECKUMU W AHAIUTUYECKUMHU METOJaMH TOJY4eHHs] M MCCIENOBAaHUS XUMHUYECKHUX
BemecTB U peakuuit (OI1K-2);

- CIOCOOHOCTH HCHOJIb30BAaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX AMCLMILIUH B
npodeccuoHanbHOM nesteabHocTH (OIIK-3);

- BJIQJIEHHEM cucTeMoll pyHaaMeHTaIbHbIX XuMHudeckux noHstui (11K-3).

B pe3ynbTaTe u3ydeHus: JUCHMUIUIMHBI CTYICHT JOJKEH:
3namo:
® 0COOEHHOCTH (PM3MUECKUX CBOMCTB IMOJIMMEPOB M MX PACTBOPOB, 0OYCIOBICHHbBIE
HX BBICOKOM MOJIEKYJIIPHOM Maccou;
e KIaccU(PHUKAIMIO OJUMEPOB U UX BAKHEHIIINX MTPEICTaBUTENCH,
® (HUBUKO-XMMHUYECKHE 3aKOHOMEPHOCTH PEaKIUi, MPUBOIAIIMX K 00pa30BaHUIO
MaKpOMOJIEKYIT;
® 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKINI C YYaCTHEM MOJUMEPOB.
Ymemo
® CTPOUTh KHHETUYECKHE MOJCIIH JIJIA OMKMCAHUS MPOLIECCOB CUHTE3a MAKPOMOJIEKYIT;
® [Ipe/ICKa3bIBaTh B3aMMOCBSA3b CTPYKTypa — CBOMCTBO IS MAaKpOMOJIEKYJISPHBIX
CUCTEM.
Bnaoemo:
e COBpeMEHHOU TepmuHojorueil xumuu BMC;
® TEOPETHYECKUMHU OCHOBAMH CHUHTE3a MOJIUMEPOB.

3. KpaTtkoe cogep:xaHue JUCHMILTHHBI

BBEJIEHUE

OCHOBHBIC TIOHATHUS M OTIPEACITICHUS: TTOJIMMED, OJIUTOMEDP, MAaKPOMOJIEKYiIa, MOHOMEPHOE
3BCHO, CTCICHb IIOJIMMEpHU3alliM, KOHTYpHasA [IJIWMHA LCIIH. MOJ’IeKy.HﬂpHBIC MacCbl H
MOJIEKYIsIpHO-MaccoBble pacnpenenenus (MMP). Vcpennennole (cpeaHue) MOJEKYIsSpHbIE
Macchl (CpeHeuncIoBas, cpeaaeBecoBasi). HopmansHoe (Hanboliee BEpOATHOE) pacTpeieicHuE.
Bakueiinine cBoiicTBa MOJMMEPHBIX BEIIECTB, 00YCIOBIEHHBIE OOJILLIIUMH pa3MepaMu, HEMHbIM
CTPOEHHEM U TMOKOCTHIO MakpoMmoJjekyid. Poib moaumepoB B KUBOM HpUpOJie U MX 3HAUYEHUE
KaK IMPOMBIIJICHHBIX MaTCpHUaIOB (HJ'IaCTMaCCI)I, Kay4yKH, BOJIOKHA U IIJICHKHU, IIOKPLITHA, KJ'ICI/I).
[IpenMer u 3a7auu HayKu O BBICOKOMOJIEKYJISIPHBIX COEIMHEHUX (1MoauMepax). MecTo Hayku o
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MoJIMMEpax KaK CcaMOCTOATENbHONW (yHIaMEHTaIbHOW O0O0JAaCTH 3HAHUS CpeAud JIPYrux
(GyHIaMEHTAJIbHBIX XMMHUYECKUX IUCHUIUVIMH. Ee posb B HayyHO-TEXHUYECKOM Iporpecce u
OCHOBHBIE HCTOPUYECKHUE ITAIbI €€ PA3BUTHSL.

KIIACCU®OUKALUA ITOJIUMEPOB

Knaccudukanus nojrMepoB B 3aBUCUMOCTH OT IPOUCXOXKJIEHUS, XUMHUYECKOT0 COCTaBa
U CTPOEHHS OCHOBHOM LM, B 3aBUCHUMOCTH OT TOIOJIOTUHM MakpoMmojekya. OAHOTSXKHbIE U
IBYXTSDKHBIE MakpoMmoJieKyibl. [Ipupoanble u cuHTeTHYeckue mnosuMepbl. OpraHudeckue,
AJIIEMEHTOOPraHUYECKHe M  HEOpPraHuyeckue mnoiumepsl. JIMHeiHble, pa3BETBIICHHBIE,
JIECTHUYHBIE U CIUUTHIE TIOJUMEPBI, JEHJIpPUMEpBl. ['OMOmoNIMMEphl, COMOJUMEPHI, OJIOK-
COMOJMMEpBI, MPHUBUTHIE COMOJUMEPHL. ['OMOLENIHBIE U  TETEPOLENHbIE  MOJIUMEPHL.
buononumMepsl, OCHOBHble Ouosiornyeckue GyHKIMM  OeldkoB  pUOOHYKIEMHOBOM U
Ne30KcupuOOHYyKIIenHOBOM  kucnoT. KpaTkas XapaktepucTtuka U 00NacTH IPUMEHEHHUS
BAKHEUILNX IIPEICTABUTENICH PA3JINYHBIX KJIACCOB ITOJIMMEPOB.

MAKPOMOVJIEKYJIbI 1 UX IOBEJAEHUE B PACTBOPAX

Kondurypauuss maxpomosiekyinsl U KOH(uUrypauuoHHas uszomepus. JlokaibHble Hu
KOH(UTypallMOHHbIE M30MEPbl B MAaKPOMOJIEKYJIaX MOJUMEPOB MOHO3aMEUIEHHBIX THIIEHOB U
nueHoB. Crepeomzomepuss UM CTEPEOPETYISIpHbIE MaKpOMOJeKyibl. M3oTakThueckue u
CUHAMOTaKTU4Yeckue  nonumMepbl.  KoHdopmarmonHas  u3omepus HM  KOoH(popMauus
MakKpoOMOJIEKYJbl.  BHyTpuMoOlleKylsspHOE  BpalleHHe U  T'MOKOCTh  MaKpOMOJIEKYJIbI.
KonunuecTBeHHbIE XapaKTEPUCTUKN THOKOCTH MaKpOMOJIEKYJ (CpeIHEKBaIpaTUUHOE PACCTOSTHUE
MEXAY KOHLAMHU LEeNu, pPaguyC HWHEpPUUH MaKpPOMOJEKYJbl, CTaTUCTHUYECKUH CETMEHT,
nepcucteHTHas JuinHa). CBOOOIHO-COUJICHEHHAs LI€Th KaK MJIeaIM3UpOBaHHAs MOJIEIb T'MOKOM
MaKpOMOJIEKYJIBI. O yHKIMSA pacnpeneneHus paccTosiHui MEXTY KOHIIAMHU
CBOOOJHOCOUJIEHEHHOH 1LienH (rayccoBbl Kiyokn). CpeHue pasmepbl MaKpOMOJIEKYJIbl C YIETOM
MIOCTOSIHCTBA BAJICHTHBIX YIJIOB. DHEpreTHueckue 0apbepbl BHYTPEHHETO BpAICHUS; TOHITHE O
IpUpOJI€ TOpMO3siiero mnoreHuuana. [loBopoTHele M30Mepbl U TUOKOCTh pealbHBIX LIETEH.
CBsi3p THOKOCTH (PKECTKOCTH) MAaKpPOMOJEKY1 € HMX XUMHYECKHM CTpPOEHHEM: (aKTOphl,
BIIUSIOLIME Ha TMOKOCTb pealibHBIX Iernei. YHopsaoueHHble KOH(OPMALUU H30JIMPOBAHHBIX
MakKpoMoOJieKys (IOJIMMENTUAbI, O€NIKH, HYKJIEUHOBblE KucioThl). Ilonumep-nonumepHsie
KOMILJIEKChl CHHTETHYECKUX M IMPUPOJHBIX nojuMepoB. KooneparuBHble KOH(DOpPMAaIOHHBIE
MIpeBpALLEHUSI.

MakpoMonekysbsl B pacTBopax. TepMOIMHAMHUYECKHA KPUTEPUM pPACTBOPUMOCTH H
JI0Ka3aTebCTBO TEPMOIMHAMUUECKON PaBHOBECHOCTH pacTBOPOB. Da30Bbie JuarpaMMbl CUCTEM
nosmMep-pactBoputenb.  Kputudeckue Ttemieparypbl pacTtBopeHus. HeorpanuuenHoe u
OTrpaHMUYEHHOE HaOyXxaHUe.

TepmoauHamMuueckoe MNOBEIEHHWE MAKpPOMOJEKY1 B PacTBOPE U €ro OCOOEHHOCTU IIO
CPaBHEHMIO C TIOBEJACHHEM MOJIEKYJl HU3KOMOJEKYISIpHbIX BewmecTB. OTKIOHEHUS OT
UJCAbHOCTH M MX I[PUYMHBI. YpaBHEHUE COCTOSIHUSA IoJIMMepa B pacTtBope. Btopoii
BUpHANbHBIN KO3dduuueHt um q -temmeparypa (q -ycioBusi). HeBosmylleHHblE pa3Mepsl
MaKpOMOJIEKYJIbl B paCTBOPE U OLIEHKAa THOKOCTH.

Omnpenenenre CpeIHEYUCIOBON MOJEKYISIPHOH Macchl U3 JITAHHBIX MO OCMOTHYECKOMY
JABJICHUIO PACTBOPOB IOJUMEPOB. 3aBUCHUMOCTb PACTBOPUMOCTH OT MOJIEKYISIPHOM MaccChl.
OU3NKO-XUMUYECKUE OCHOBBI (PPAKIIMOHUPOBAHUS TIOJTUMEPOB.

CeeropaccesHHE KaK METOJ OIpEAEIeHHUs] CpPEIHEBECOBOW MOJEKYISIPHOM Macchl
nosmmepoB. OnpeneneHre pa3sMepoB MaKpOMOJIEKYI.

['unponuHamuyeckre CBOMCTBA MAaKpOMOJIEKYS B pacTBopax. BsskocTh pa30aBieHHBIX
pactBopoB. IlpuBeneHHass u XapakTtepucTuueckas BSI3KOCTH. CBsI3b XapaKTepUCTUUYECKOM
BSI3KOCTH C MOJIEKYJISIPHOM Maccoll M CpPEIHHMM pa3sMepamMu MakKpoMOJeKyl. Buckosumerpus
KaK METOJ OTIPEJICIICHHS CPETHEBI3KOCTHOW MOJICKY IsIpHOM Macchl. Juddy3us makpomosexysn B
pactBopax. ['enbrnponukaromas xpomatorpadus u GppakIOHUPOBAHUE MTOJIUMEPOB.



44

CenuMenTanms MaKpOMOJIEKYJI (ynpTpanenTpudyrupoBaHue). Onpenenenue
MOJIEKYJISIPHBIX Macc METOJaMH YibTpaleHTpudyrupoBanus u 1updysuu.

HNonmsyromuecs MakpoOMOJEKYJAbl (TMOJHAIEKTPOJIUTHI). XHUMUYECKHEe U (PU3UKO-
XUMHUYECKHE OCOOEHHOCTH MOBEACHUS HOHUBUPYIOUIUXCS MAaKpOMOJIEKYN (ITOJIMKHUCIIOT,
MOJIMOCHOBaHMH U uX couiedt). KonamuecTBeHHblE XapaKTEPUCTHKU CHIIBI TOJUKUCIOT U
MOJIMOCHOBAHUN.  DJEKTpOCTaTUYEeCKass  SHEPrus  HOHMU3MPOBAHHBIX  MaKpOMOJIEKYIL.
Crneuucuyeckoe  cBsi3plBaHME  NPOTHUBOMOHOB.  KoomepatuBHble  KOH(OpMAaIOHHBIE
MPEBPALLEHUS HOHU3UPYIOIINXCS MOJUIENTHI0B B pacTBopax. M303nekTpuyueckas 1 H30MOHHAS
To4Ka. AM(OTEpHbIE TOTUIIEKTPOIUTHL.

KoHueHTpupoBaHHblE pacTBOpPHI MOJIMMEPOB M Teinu. Accouuanusi MakpoMOJIEKYNl B
KOHLIEHTPUPOBAHHBIX PACTBOPAX U CTPYKTypooOpazoBaHue. KuIKOKPUCTAIIIMUECKOE COCTOSTHUE
KECTKOIIETIHbIX IMOJIUMEPOB. JIMOTPONHbBIE XKUAKOKPUCTAUINYECKUE CHCTEMBI U UX (a30BbIe
nuarpamMmbl. OCOOEHHOCTH PEOJIOTUYECKUX M MEXaHMYECKMX CBOMCTB KOHIEHTPUPOBAHHBIX
pacTBOpOB.

INOJIMMEPHBIE TEJIA

CrpykTypa U OCHOBHbIE (DU3MUYECKHE CBOMCTBA MOJUMEpPHBIX Teil. (OcoOeHHOCTH
MOJIEKYJISIPHOTO CTPOEHUSI MOJMMEPOB U NMPHUHIMIIBI YIAKOBKH MaKpoMOJeKyil. AMOpdHBIE U
KPUCTAJIMYECKUE TOJIUMEPBL. YCIOBUS, HEOOXOAMMBbIE sl KPUCTAJUIM3ALUU IOJHMMEPOB.
Temneparypa KpuCTaJUIM3alUU M TeMmIiieparypa miaBieHus. CTpyKTypa U HaJIMOJIEKYJIsIpHas
OpraHu3anus KpUCTaJUIMYECKUX MTOIUMEPOB. Pa3nnuus U cX0ACTBO B CTPYKTYpPHOU Opranuzanuu
KPUCTAJIMYECKUX M aMOPQHBIX MOJMMEPOB. TEepMOTPONHBIE KHUAKO-KPUCTAIUITMUECKUE
(Me30MOpGHBIE) TOTUMEPHI.

CpoiictBa amMop@HBIX nosiuMepoB. Tpu (usmueckux coctosHus. TepmMoMexaHUUYECKHe
KpHUBbIE aMOP(HBIX MOJIUMEPOB.

Bricokoanactuueckoe cocrosHue. TepMoauHaMHMKa UM MOJIEKYJISIPHBIA  MEXaHU3M
BBICOKO3JIaCTUUYECKUX JedopMaluidl. DHTpoNuiiHas NpUpoJa BBICOKOIACTHYHOCTH. CBS3b
MEXK/ly PAaBHOBECHOM YIPYrou CWiIOW M ymaJnHeHueM. HrokHuli mpenen MOJEKyJISpHBIX Macc,
HE0OXO0IMMBIX JJIsl IPOSIBIICHUS BBICOKO3JIACTUYHOCTHU. PenakcalluoHHbIE SIBICHUS B MOJIUMEpax.
Mexanndyeckue u  JIUINIEKTpUYeckue mnotepu. [IpuHmMm TemiepaTypHO - BPEMEHHOM
CYIIEpIIO3ULIUH.

CreknooOpa3Hoe coctosiHue. (OCOOCHHOCTH TOJUMEPHBIX CTEKOJ. BbIHyXneHHas
AIIACTUYHOCTh U U30TEPMBbI PACTSKEHUs. MeXaHu3M BbIHYKIEHHO-3JIaCTUUECKON AeopMaru.
[Ipenen BbIHYKACHHOW 3JTACTUYHOCTH. XPYIKOCTh MTOJIUMEPOB.

Bsasko-tekyuee cocrossHue. MexaHu3M BSI3KOro TedeHus. KpuBple T€4eHHS MOIMMEPOB.
3aBUCUMOCTb TEMIIEpaTyphl BSI3KOTO TEUEHHUS OT MOJEKYISPHOW Macchl. AHOMaJUU BSI3KOTO
tedeHus. DopMoBaHuE U3ACIUN U3 OJUMEPOB HA PEKUME BAZKOTO TEUECHHUS.

[Tnactuduxanus nonumepos. [IpaBuna 0ObeMHBIX U MOJSPHBIX Aojeil. MexaHuueckue
MoJenu aMOpPHBIX MOJIUMEPOB.

CaoiicTBa KPUCTAJUTMYECKUX MOJINMEPOB. Tepmomexannyeckue KpUBbIE
KPUCTALIMYECKUX U KPUCTAUIM3YIOIUXCS aMOp(HBIX MoaumepoB. M30TepMbl pacTsKEHUS U
MOJIEKYJISIPHBIM ME€XaHHU3M "XOJOJHOTO TeUEHHUA" KPUCTAIIMYECKUX MOJIMMEPOB U MOJUMEPHBIX
CTEKOJI IIPU PaCTSHKEHUU.

JlonroBe4yHOCTh NOJUMEPHBIX MaTepraioB. MexaHu3M pa3pylleHus [TOJIUMEPOB.

OpHUeHTHPOBaHHbIE  CTPYKTYPbl  KPUCTAJUIMYECKUX U  aMOP(HBIX  IOJIMMEPOB.
AHuzoTpornus MexaHuuyeckux cBoicTB. CrnocoObl opueHTanuu. I[lpuHnunel ¢opmoBaHus
OPMEHTHPOBAHHBIX BOJIOKOH ¥ IUICHOK €3 paciulaBOB ¥ pacTBopoB. (OcoOeHHOCTH
(GbopMUpOBaHMS KUIKOKPUCTAINIMYECKONW (a3pl; MOJIy4eHHE CYNEpPHPOYHBIX BOJIOKOH U
wactukoB. Komno3zunnonusie Matepuansl. [IpuHiuns popmMoBaHus MOJIUMEPOB, HAIOJTHEHHbIE
MOJIUMEPBHIL.
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XUMHUYECKHUE CBOVCTBA
N XUMHNYECKHUE ITIPEBPAIIEHUA ITOJIMMEPOB

XuMuyeckue pC€aknuu, HE MNOPUBOAAINIMC K HN3MCHCHHIO CTCIICHU [OJIMMCpHU3AlUuN
MaKpOMOJIEKYJI: IMOJMMEPAHAIOTUYHbIE IIPEBPALLICHNUSI U BHYTPUMOJIEKYIISIPHBIE MPEBPALLICHUS.
Oco0eHHOCTH peaKIMOHHON CIOCOOHOCTH (PYHKIIMOHAIBHBIX TPYIIIT MAaKPOMOJIEKYJI.

[Ipumepst HCIIOJIb30BAHUS MOJIMMEPAHATOTMIHBIX IIpeBpaLICHUI 51
BHYTPUMOJIEKYJISIPHBIX PEAKLUN ISl TIOJIYYE€HHSI HOBBIX IIOJIMMEPOB.

XuMuyeckue pcaKkuuu, OpuBOAAINIME K HU3MCHCHHUIO CTCIICHU IIOJIUMCPU3AlU
MakpoMoJeKyn. JlecTpykuusi MoauMepoB. MexXaHW3M UENHOW M CIyYalHOW JI€CTPYKLIHH.
Jlenonumepusanus. TepmookucnuTenpHas " (dboToXMMHUUECKas JECTPYKLHUA.
Mexanoaectpykuus. [IpuHiuns ctabuan3alnuy NOJIUMEPOB.

CumBaHue NoauMepoB (BYJIKaHU3ALKS KaydyKOB, OTBEPKACHUE SMOKCHIHBIX CMOJI).

Hcnonp30BaHne XMMUYECKUX PEAKIIMM MaKpPOMOJIEKYJI JUIsI XUMAYECKOTO U CTPYKTYPHO-
XUMHUYECKOTO MOJAU(DUIIMPOBAHUS TMOJMMEPHBIX MaTepuanoB U uznenuid. Ilpusutue u OnoK-
COIIOJIUMEPEI - OCHOBHBIC IIPUHIMUIIBI CHHTE3a U (bHSHKO-XI/IMI/I‘-IGCKI/IG CBOMCTBA.

CUHTE3 1IOJIMMEPOB

Knaccugukanus 0oCHOBHBIX METO/I0B HOJYYEHHUSI IIOJTUMEPOB.

[Tomumepuzanus. Tepmoaunamuka nosmMepusanuu. IloHsTHe 0 noOJIMMEpPU3alIMOHHO-
JENOJIMMEPHU3AIUOHHOM PaBHOBECHH.

Knaccudukanus nenHeIX NOJIUMEPU3ALMOHHBIX IPOLECCOB.

Panukanbnas nomumepusanys. MHununpoBanue paavkaabHON IMOMMMEpPU3alnd. THIIBI
uHunuatopoB. Peakuuu pocra, oOpbiBa u nepenaud uenu. KuHeTHKa paguKanibHOU
MOJMMEPHU3aLMKA TIPU MajblX CTENEeHsAX npeBpamieHus. [loHATHe O KBa3suCTaMOHAPHOM
COCTOSIHMM. MOJIeKyIsIpHasi Macca M MOJIEKYJISIPHO-MAacCOBOE pacHpesesieHue I0JIUMEPOB,
oOpa3yromuxcst Ipu paaukaabHOl noauMepusanuu. [lomumepusanust npu riy0OKHX CTENEHsX
IIpEBpAIICHUMN.

PeakunonHas cnocoOHOCTH MOHOMEPOB U PAJMKAIIOB.

PanukanbHas comonuMepu3anus. YpaBHEHHE COCTaBa cONOIMMEpOB. OTHOCUTENbHbIE
peaKuOoHHbIE CIIOCOOHOCTH MOHOMEPOB U paJUKalIOB. PoJib cTepruecKux, MOJSIPHBIX U APYTUX
(baktopos; cxema Q-e.

CriocoObl MpoBeJieHUs] TOJUMEpPU3AllMU: B Macce, B pacTBOpPE, B CYCIEH3MH U B
OMYJIbCHH.

Karnonnas nonuMepusanus. XapakTepUCTHKAa MOHOMEPOB, CIIOCOOHBIX BCTYIATh B
KaTHOHHYIO NojauMepu3anmio. Karanuszatopel u cokaranms3aTopbl. PocT u orpanudenne pocra
Lenel Mpyu KaTHOHHOM nomMepu3anuu. Biusiaue nprupoasl pactBopurenis. Kunetuka npoiecca.

AHnoHHas mnonuMepusanus. XapakTEepUCTUKAa MOHOMEpPOB, CHOCOOHBIX BCTYNAaTh B
AHMOHHYIO noMMepu3anno. Katanuzaropsl aHHOHHOM nosinMepu3anuu. HunmnpoBanue, poct
Y OTpaHUYEHHUE pOCTa Lenel Npyu aHMOHHOH noiuMepusauuu. "XKuble nenu".

KoopauHanimoHHO-MOHHAs ~ MOJMMEpU3alMs B IPUCYTCTBUM  TOMOTEHHBIX U
reTEepPOreHHbIX Kartann3aTopoB Tumna lluriepa- arra. [IpmHOMIBI CHHTE3a CTEPEOPETYISAPHBIX
ITOJIMMEPOB.

Oco0eHHOCTH HOHHOM NOJIUMEPU3ALMU HIUKINYECKMX MOHOMEPOB.

[Tonukonnencauus. Tunel  peakuui  nojdukoHAeHcauuu. OCHOBHBIE — pa3IUyMs
MTOJIMMEPHU3ALNOHHBIX u MTOJIMKOHACHCAILIMOHHBIX IIPOLIECCOB. TepmonHaMuka
MIOJIMKOHACHCAIIMM W TOJIMKOHJICHCAlMOHHOE paBHOBecwe. MolulekynspHas Macca U
MOJIEKYJIIPHO-MAaCCOBOE PacCIpeesIeHHE IIPU MOJMKOHAeHCanuu. KuHeTnka noinmkoHaeH Cauy.
[IpoBeneHne NOIMKOHAEHCALIMH B paciljiaBe, B pacTBOPE U Ha TpaHUIle pa3jena (das.

3AK/IIOYEHUE

CoBpemeHHbIE TEHACHLIMM U HOBBIE HAIPaBJIEHUs B Hayke o mojumepax. [lepcrekTuBsbl
IIPOMBILJIEHHOTO IIPONU3BOJICTBA ITOJIUMEPOB.
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4. O0beM yueOHOMH THCHMILTHHBI

B 3aueTHBIX B akagem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpyAOeMKOCTb AHUCHUILIMHBI 10 Y4YeOHOMY 4 144
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,89 32
[IpaxTuueckue 3ansatus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,67 60

Bua koHTpoJsi: 3a4eT / IK3aMeH 1 JIk3ameH-36

AnHOTaIus pabouei mporpaMmMbl TUCIUILTAHBI
«XHUMHYecKass TEXHOJOT U

1. Heau aucuunavHbI

Heas aucuMmiauHbl «XUMUYECKas TEXHOJIOTHS» — OBJIAJACHUE 3aKOHOMEPHOCTSIMH
XUMHUYECKUX MPOLECCOB, METOJAMU U TEOPUU AHAIU3Aa U CHHTE3a XMMHUKO-TEXHOJIOTHYECKHUX
CUCTEM JUIsl co3/1aHus 3PPEKTUBHBIX XMMUUECKUX MPOU3BOJICTB.

N3yuenne «XUMHUYECKON TEXHOJOTMM» CBOAMTCS K PpacCMOTpPEHHIO (pu3uKo-
XUMHUYECKNX 3aKOHOMEPHOCTEH XMMHUYECKUX IPOLECCOB, COCTABA U CTPYKTYPhl XMMUYECKOTO
IIPOM3BOJICTBA, KOMIIOHEHTOB XHMHYECKOIO IIPOM3BOJCTBA, IOKa3zarene 3¢@deKTuBHOCTU
(GYHKIIMOHMPOBAHUSI MPOM3BOJICTBA, OPraHM3allUd TUIIOBBIX MPOLIECCOB Ha IpUMEpe
HEKOTOPBIX MHOTOTOHHAKHBIX IIPOU3BOJCTB.

2. B pe3yabTaTe uU3yYeHUs AUCHUILUIMHBI OOYYAKWIIUICA MO mMporpamMmme
0akajiaBpuAaTa JI0JIKeH:
Obnadams CIENYIONUMHA KOMIETEHITUSIMU
- CIIOCOOHOCTBIO  HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCITUILINH B TipodeccruoHanbpHon aesteabHocT (OITK-3).

B pesynbpTate nzydeHus: IUCHUTIINHBI CTYACHT JODKCH:
3namo:

— TEOPETUYECKHE OCHOBBI XUMUKO-TEXHOJOTHUYECKHUX MTPOIIECCOB;

— OCHOBHBIC TPUHITUIIBI OPTAHU3AIINNA XUMUYIECKOTO ITPOU3BOJICTBA;

— HEpapXUUeCKyI CTPYKTYPY XMMHUYECKOTO MPOU3BOJICTBA;

— METO/IbI OLIEHKHU 3P (HEKTHBHOCTH TPOU3BOICTBA;

— THIOBBIE XUMUKO-TEXHOJOTUYECKHUE MPOIIECCHI MPOU3BOICTBA;

— TOHUMATh B3aMMOJICHCTBHE XUMHUUECKOTO MMPOU3BOJICTBA U OKPYXKAIOIIEH CPEIbI.
Ymems:

- COCTaBJISITh XUMUYECKYIO, QYHKIIMOHAIBHYIO, TEXHOJIOTHUECKYIO CXEMBbI
MIPOM3BO/ICTBA;

- BBIOMPATh PAIMOHATIFHYIO CXEMY ITPOU3BO/ICTBA 33IaHHOTO MPOAYKTA;

- pacCYMTHIBATH OCHOBHBIEC XapaKTEPUCTHKN XUMUYECKOTO MPOIIECCa;

- OIIEHUBATH TEXHOJIOTHYECKYIO M TEXHOPKOHOMUYECKYIO 3 (PEKTUBHOCTH
MIPOM3BO/ICTBA.
Bnaoemu:

—  MeToJamH aHanu3a 3PPEeKTUBHOCTH pabOThl XMMHUYECKUX MPOU3BOCTB.
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3. Kpartkoe cogep:xaHue TUCUMILIHHBI

BBEJIEHHUE

XUMHUYECKasi TEXHOJOTHS M XUMHYECKHE Tpom3BOACTBA. OmpenesieHne XUMUUYECKOU
TEXHOJIOTUU KaK HayKu M crocobOa mpous3BoacTBa. Kimaccudukamuss XuMUUeCKHX TMPOU3BOICTB
M0 pa3IUYHBIM MpU3HAKaM. MeCTO XMMHUYECKON TEXHOJOTUHM B NPOMBINUICHHOW cdepe u
METOJ/IOB XUMUYECKON TEXHOJOTUU B HEXUMHUYECKUX OTPACIIAX TPOMBIIIIEHHOCTH.

Moayas 1. XUMHUYECKOE ITPOU3BOJACTBO

1.1. OcHoBHBIe omnpe/e/ieHusl, PYHKUMHU, CTPYKTYPAa, KOMIIOHEHTbI

MHoOro¢yHKIIMOHaIBHOCTh XMMHYECKOI0 Mpou3BoJcTBA. OpraHuzanus U yIpaBlIeHUE
XUMHUYECKUM npennpustueM. CTpyKTypa YHpaBlIeHUS XUMUYECKUM IMPEANPUATHEM, OCHOBHbIE
CIIy>KOBI ¥ UX (QYHKIUU: CIIY>KObI TJIABHOTO MHKEHEPa, TEXHOJIOTa, IKOHOMHUCTA; 00I1€3aBOCKOE
XO035IIICTBO — PEMOHTHO-MEXaHUYeCcKas ciy:k0a, SHEepro-, TEIJIO- U BOJOCHA0XKEHUE, TPAHCTIOPT,
OXpaHa OKPYKAUIEH CPEIbI.

[Tokazarenum XUMUKO-TEXHOJIOTUYECKOTO TMpoIlecca: CTENeHb I[PEBPAIICHUs, BbIXO]
LIEJIeBOr0 MPOAYKTA, CEJIEKTUBHOCTh I10 LEJIEBOMY MPOJAYKTY, CKOPOCTb IIPEBpAILCHHUS.
OcHOBHBIE MOKAa3aTed XUMHUYECKOTO MPOU3BOJCTBA — TEXHUYECKUE, TEXHOAPKOHOMMYECKUE,
AKCIUTyaTal[MOHHbIE, COLUAJIbHBIE.

1.2. Coipbe 1 BoJJa B XHMH4Y€CKOM IIPOU3BOACTBE

XapakTepucTuka M KiIacCU(PHUKAIUS ChIpbs 10 IPOUCXOXKJEHUIO, arperaTHOMy
COCTOSIHUIO, XUMUYECKOU npupojie. Bo3oOHOBIsIeMble 1 HEBO30OHOBIISIEMbIE HICTOYHHUKH ChIPbSL.
Oco0eHHOCTH UCHOJIb30BaHUS ChIPbS B XMMHUYECKON IMPOMBILUIEHHOCTH, TPEOOBAHUS K CBIPBIO.
[IpyHIMOBI MCHOJIB30BAHUS CHIPbS: PALMOHAIBHOE U KOMIUIEKCHOE HCIOJIb30BAHUE CHIPbS.
[loarotoBka cChIpbsl Tepel] XWMHUYECKUM IMPEBPALLEHUEM: COPTUPOBKA, H3MEJbUCHUE,
oboramenure. OTX0/bl IPOU3BOJICTBA KAK BTOPUYHBIE CHIPbEBBIE PECYPCHI.

Bona kak ChIpp€ M BCIOMOTATEIbHBIM KOMIIOHEHT XHWMHUYECKOTO IPOU3BOJICTBA.
Ucrtounuku Boasl. TpeboBaHus k kauecTBy BoJbl. [Ipombininennas BogonoaroroBka. CucreMbl
BOJI0000POTA B XUMUYECKOM MPOU3BOICTBE.

1.3. DHeprus B XMuMH4€CKOM NPOU3BO/ACTBE

[loTpebienne sHeprum U 3HEpProcHabXKeHUE B XUMHYECKOM Mpou3BojacTee. OOmias
XapaKTepUCTHKAa U KIACCU(PUKALUs SHEPreTUYECKUX PECYPCOB B XHUMHUYECKOM TEXHOJOTHUHU.
HcTouHuKM 3HEPrUM B XMMHYECKOM IPOU3BOJCTBE. PalnoHallbHOE MCHOJB30BaHUE SHEPTUU.
Bropuunsie sHepretuueckue pecypeol (BOP), ux kiaccupukanus W MCHOJIb30BaHUE.
DHeproTexHosornueckue cucremsl. IIpumep wucnonbzoBanusi TemwioBelx BOP u  BOP
M30bITOYHOIO JIaBJIEHUS C OJHOBPEMEHHOW OYMCTKOW BBIXJIOIHBIX Ia30B B IMPOU3BOJCTBE
a30THON KHUCJIOTHI MOJ] IaBJICHUEM.

Moayas 2. PU3NKO-XUMHUYECKHUE 3AKOHOMEPHOCTH XUMHNYECKOHN
TEXHOJOI'NN

2.1. CrexuomeTpryecKkne 3aKOHOMEPHOCTH

CrexuoMeTpUuecKre YpaBHEHHUSI - OINpe/ieieHHe, 3anuch. [IpocThie U cl0KHbIE peaKIH.
Cucrema CTEXHOMETPHYECKH HE3aBHCHUMBIX ypaBHeHHH. (OCHOBBI pacdyeTa KOJUYECTB U
KOHUEHTPALMI KOMIIOHEHTOB B PEarupyrouien CMeCH.

2.2. TepmoguHaMUYeCKHE 3aKOHOMEPHOCTH

Ouneprus ['n66ca ¥ BO3MOKHOCTH NMPOTEKaHUs peakuuu. TenaoBoi 3¢ (dekT peakuuu,
9K30- M DJHJIOTEPMHMYECKHE pEeaKkIMU. XHMHYECKOE€ PABHOBECHE B pPEArupyrolesd CMecu —
KOHCTAaHTa pAaBHOBECHS, pPABHOBECHAs CTEIEHb IIpeBpalleHus. PaBHOBECHBIM COCTaB
pearupymoIinel CMeCH U ONpeIeIeHUe TEPMOJIMHAMUYECKH MAKCUMAJIbHOTO BBIX0OJ1A MPOIYKTOB.
[IpakTrueckue mpuéMbl CMEIIICHHS PaBHOBECHS B XUMUYECKUX TTpon3BoicTBax. Cxema JIK/JIA B
IIPOU3BOJICTBE CEPHOM KUCIOTHI. L[UpKyIAIMOHHAA cXeMa IIPOU3BOICTBA AaMMHAKA.

2.3. Kuneruyeckue 3aKOHOMEPHOCTH XUMHYECKHUX MPOLECCOB

Cxema npespaiuenus. [Ipumeps! ncnosib3oBanus. CKOPOCTh XUMHUYECKON PEAKIIUH.
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Moayas 3. OCHOBHBIE XUMHWYECKHUE ITPOU3BOJACTBA

3.1. IlepepadoTka yrijiepoaocoaep:Kamero cbIpbs

Knaccudukanus  yriepomocoaepikamero Coipbsi M METOJOB €ro mnepepadOTKH.
[TepepaboTka TBEPAOTO YIIIEPOAOCOACPIKAIIETO CHIPhs. BUIBI U COCTAB CHIPHsi, OCHOBHBIC BUIbI
nepepabotku. KokcoBaHue: xapakTepucTHKa Ipoliecca, KOKCOBBbIE I€4H, IepepadoTka
KOKCOBOTO rasza. ['azudukanus TBEpAOro TOIUIMBA: MOJYyYEHHE T€HEPATOPHOIO, MOJIYBOISIHOTO U
BOJISTHOTO Ta30B, MOA3€MHas ra3u(puKaIms.

[Tepepabotka HedTu. Xapaktepuctrka HedTeld. OCHOBHBIC HANPABICHUS W METOIbI
nepepaboTkn HepTH W HedTEenpoAyKTOB. DPU3MUYECKHE METOJIBI: OJHO- M JBYXCTyIeHYaTas
neperonka HepTH. XUMUYECKUE METOMIbl: TEPMHUUYECKUN KPEKUHT, MUPOJIN3, KaTATUTUYECKHE
KPEKUHT U pU(OPMHUHT.

[lepepaboTka mpupoAHBIX ra30B. VX XxapakTepucTruKa, OCHOBHbIE METO/bI IepepabOTKH.
Ounctka mnpupogHoro raza. Ilomyuenue Bogopoxa. [lomyueHue aneTusieHa TEPMUYECKUM
MUPOJIU30M METaHa.

3.2. OCHOBHOIl OpPraHMYecKH#l CHHTE3, BbICOKOMOJIEKYJSIDHbIC COCIMHEHHS
IJIACTHYECKHE MacChl

3.2.1. TexHoJI0THsI OPraHUYECKUX COeMHEHUI

[IpoMbIlIIEHHBIH OpraHUYEeCKU CHUHTE3, ero pa3BuTHe U 3HaueHue. ColppeBas 0aza u
UCXOJHBIE BELIECTBA.

3.2.2. IIpou3BOACTBO HelpeaeJbHbIX YIJIEeBOI0PO10B

Anerunen. IIpon3BoACTBO aneTHiIEHa METOJAOM NIEKTPONHUPONIHA3a U B uazme. Gusnko-
XUMHUeckue ocHOBBl mpoiecca. Creippe. Ilomydyenue aneruneHa TEPMOOKUCIUTEIbHBIM
nupoiau3oM MeraHa. @DU3MKO-XMMHUYECKHE OCHOBBI Impouecca. IlepepaboTka auerusieHa.
[IpousBonacTBo 3THieHa U npomnuieHa. Ceippe. DUMKO-XMMHUYECKHE OCHOBBI Ipoliecca
JNEeTUPUPOBAHUS YriaeBoA0PoAoB. IIpon3BOACTBO 3TUIEHA U3 3TaHAa W MPOINMJIEHA, MIPOINaHa U
Oyrana. [Ipou3BoACTBO 3TUJIEeHA M NpOINWJIEHA MUPOJIN30M OeH3uHa. MeTojbl BbIIEICHUS U
TOHKOM OYMCTKM OSTWJIEHAa U mponuieHa. TexHonorumyeckass cxema. I[lyru wucnonbzoBaHus.
[IpousBocTBo M300yTuneHa. [Ipon3BoaACcTBO CTHPOIIA, BBIICIEHNUE U CTAOMIU3ALMS.

3.2.3. TexHO10rus1 BBICOKOMOJICKYJISPHBIX COeIMHEeHH

XapakTepHble 0COOEHHOCTH TEXHOJIOIMH BbICOKOMOJIEKYISIPHBIX coemHeHui. CpipbeBast
6a3a s mpousBojcTBa nonumepos. [IpousBonacTBo miuactmacc. OCHOBHBIE THIIBI IIACTMACC!
TEPMOILJIaCTUYHbIE U TepMoakTuBHbIE. [lonuaTUneH: cBolicTBa M 00JacTH TNPUMEHEHHS
nomvdTwiIeHa. [lomuBuannxnopua. [Homuctupon. droporactel. MeToasl UX NPOU3BOACTBA U
nepepaboTKH, CBOMCTBA M TIPUMEHCHHUSI.

3.3. TexHoJiorusi HEOPraHM4YeCKMX BelIeCTB

3.3.1. IIpou3BOACTBO CEPHOM KHCJIOTHI

DU3NKO-XMMHYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIIOCO0a MPOM3BOJCTBA CEPHOM
KHCJIOTHI; PAaBHOBECHBIC M KHHETHYECKHE YCJIOBHS, KaTaIM3aTOPHl. YCTPOMCTBO KOHTAKTHOTO
y371a 1 abcopOImoHHO# anmapatypsl. [yt nHTeHCHpUKaUU CEPHOKUCIOTHOTO TIPOU3BO/ICTBA.
[IpuMeHenne Kucaopoaa u JaBiIeHUS.

3.3.2. TexHoy0rusi CBSI3aHHOI0 a30Ta

Cunre3 amvmaka. @OU3NKO-XMMUYECKHE OCHOBBI TIpollecca CHHTE3a aMMHUaKa
(TepMoIMHAMUYECKUE U KUHETHYEeCKHe ocoOeHHocTH). KaTanuszaropsl cuHTe3a ammuaka. Beibop
ONTHUMAJIBHBIX YCIIOBUM CUHTE3A.

3.4. TexHoJoruss CAWJINKATOB

Bunel 1 npuMeHeHue W3AENUA CWIMKATHOW NPOMBIIUICHHOCTH. THIOBBIE MPOLECCHI
TEXHOJIOTUU CUIMKaToB. [Ipom3BoscTBO moptiananemMenTa. [lomydeHune CTekiia U CHUTAIIOB.
[Ipou3BoICTBO KEpAMHUUECKHX MAaTEPUATIOB.
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4. O0beM yueOHOM THCUMIIHHBI

B 3aueTHBIX B akagem.
Buner yue6HOM paboTh €AMHULIAX yacax
O0masi TpyAOeMKOCTb AHUCHHUILIMHBI 10 Y4YeOHOMY 6 216
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[IpaxTuueckue 3ansatus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) 0,44 16
CamocrositesbHas padora (CP): 3,22 116
Bua konTpoJsi: 3a4eT / IK3aMeH 1 Jdk3ameH-36,

KP

AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«be30nmacHOCTh JKU3HEAeATEILHOCTH

1. Heau aucuunaMHbI

Vuyebuast gucumininda  "besomacHocTh  JKHM3HEAEATEILHOCTH" -  00sA3aTeibHas
IMCUUIUIAHA (elepaTbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HAMPABIICHUH
[IEPBOr0 YPOBHS BhICIIETO MpodeccnoHalbHOT0 00pazoBanus (6akaiaBpuaTa) U CeUaIUTETA.

Heuas Aucuuniaunsl - GopMupoBaHue IPoPecCHOHATHHON KYITbTYphl 0€30TIACHOCTH, TTOJ
KOTOPOH  IMOHMMAaeTcs TOTOBHOCTh M CIIOCOOHOCTh  JIMYHOCTH  HWCIOJNB30BaTh B
po(hecCHOHATEHON IS TETFHOCTH MPHOOPETEHHYI0 COBOKYITHOCTD 3HAHHI, YMEHUH W HAaBBIKOB
g oOecnieyeHus O€30MacHOCTH B cdepe NpopecCUOHANbHON NeATENbHOCTH, XapakTepa
MBIIUICHUS M IICHHOCTHBIX  OPHEHTAIMi, TPHU KOTOPBIX BOMPOCH  0E30MaCHOCTH
paccMaTpUBaIOTCS B KQUECTBE MPHOPUTETA.

2. B pesyabTtare wu3yYyeHHs AUCHMIUIMHBI oOydawuuiics 1o mporpamme
0akajlaBpuAaTa 10JIKeH:

Obnadams CIENYIOUTUMHA KOMIETEHITUSIMU

- CIOCOOHOCTHIO K caMOOpraHu3aluu u camooodpazosanuto (OK-7);

- CIIOCOOHOCTBIO WCIOJIB30BaTh MPUEMBI TIEPBOM TOMOIIM, METOIBI 3aIIUTHI B YCIOBHIX
ype3BblyaiiHbIX cuTyanuii (OK-9);

- 3HAaHMEM HOPM TEXHHUKH 0€30MacHOCTH M YMEHHEM Pealln30BaTh UX B JTA0OPATOPHBIX U
TexHoyiorudeckux ycinoBusix (OIIK-6).

B pesynbrate u3y4eHus: AUCHUTUIMHBI CTYACHT JIOJKCH:

3namo:

-- OCHOBHBIE TEXHOC(EPHBIC ONMMACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH;

-- XapakTep BO3ACUCTBUS BPEIHBIX M OMACHBIX (DAaKTOPOB Ha YeNOBEKAa M MPHPOTHYIO
Cpemy, METOJbl 3allUThl OT HUX MPHUMEHUTEIHHO K cdepe cBoei mnpodeccrHoHanbHOMI
JeATeIbHOCTH

Ymemo:

-- UACHTU(UIMPOBATH OCHOBHBIE OTTACHOCTHU CPEIbl OOMTAHUS YEIIOBEKA;

-- OIICHMBAaTh PHCK HX pEaIM3allid, BBIOMPATh METOMABI 3aIIUTHl OT OMACHOCTEH
MPUMEHUTENLHO K cepe cBoeil MmpodeCcCHOHAIBHOU AESITEIIBHOCTA M CIOCOOBI 0OECTICUCHHS
KOM(DOPTHBIX YCIOBUHN KU3HEACSITEIHHOCTH

Bnaoemuv:

-- 3aKOHOJATEeNFHBIMH W TIPAaBOBBIMH aKTaMH B O0JIaCTH OE€30TAaCHOCTH W OXpaHbI
OKpY)Karolllel cpefpl, TpeOOBaHUSIMU K OE€30MacCHOCTH TEXHMYECKUX pPErjaMeHTOB B cdepe
poheCcCHOHATBHOM IEATEILHOCTH;

-- coco0amMy ¥ TEXHOJIOTHSIMU 3alIUTHI B YPE3BBIUAIHBIX CUTYAIHIX;
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--TIOHATUIHO-TEPMHUHOJIOTMYECKUM anmapaToM B 00J1acTH 0€3011aCHOCTH;

-- HaBBbIKAMH pallMOHATIN3alUU PO(EeCcCHOHAIBHON IEATENbHOCTHU C LENbI0 00eCeUeHUs
0€30MaCHOCTH U 3allUThl OKPYKAIOIIEN CPEJIbI.

3. KpaTkoe coaep:kaHue JUCHUIINHBI

1. BBenenue B 6Oe3omacHOoCTb. OCHOBHBIE MOHATHUS U ompezeneHus. bezomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHoe cocTostHUE TeXHOC(hEphl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. UnenTtudukanus u BO3IEeHCTBUE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB CPEIbI
oOuTaHusl.

Knaccugukanuss HeraTUBHbIX (aKTOpOB cpeabl OOWTaHUS YeIOBEKa. XUMHUYECKHE
HeraTuBHbIE (DaKTOpHl (BpeOHBIE BemIecTBA). MeXaHWYeCKHe M aKyCTHYeCKHe KojeOaHus,
BUOpalMsi U IIyM. OJEKTPOMAarHUTHblEe H3JIydeHUs W 1ojsd. MoHusupyrouue H3IydeHHe.
Onexrpuueckuil Tok. OnacHble Mexanuueckue Gaxtopsl. Ilporieccsl ropeHns 1 NoxkapoB3pbIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeka U Ccpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O TPOUCXOKICHUSI.

OcCHOBHbBIE IPUHLIMIIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTHYECKMX HETraTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JIEHCTBUN M (usmueckux noJei. OlecnedeHue
0€30MacHOCTH  cucTeM, paboTaloluuX IMOoJ JaBlieHWeM. be3omacHOCTh  3KCIUlyaTaluu
TpyOONIPOBOJIOB B XMMHUUYECKOW MPOMBIIUIEHHOCTU. be3omnacHasi sKCIutyaTanus KOMIIPECCOPOB.
AHanu3 1 OlleHUBaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. O6ecnieuenrie KOMGOPTHBIX YCIOBHM ISl )KU3HHU U IEATEILHOCTH YenoBeka. [lousTue
KOM(OPTHBIX UJIM ONTUMANIBHBIX YCIOBUH. MukpokaumaT nomenieHuii. OcBerienue u cBeToBast
cpela B IOMELICHHUH.

6. Ilcuxohu3noIornuecKrue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[Icuxuueckre mpoueccel, CBOMCTBA U COCTOSIHUS, BIMAIOIIME HA O0e30macHOCTh. Buasl u
YCJIOBUS TPYAOBOU IEATEITHHOCTH. DPrOHOMUYECKHAE OCHOBBI 0€30MTaCHOCTH.

7. Upe3BblYyaiiHble CUTYyallUM U METO/Ibl 3aIIUThI B YCIOBUSAX UX pealn3aliu.

O6uue ceeaenust o YC. [Toxxap u B3pbIB. ABapuM HA XUMUYECKH OMACHBIX 00BEKTaX.

Pamnanvonnsie aBapuu. [lpubopsl paauanMoOHHON, XUMHYECKOW pa3BEAKU U
JO3UMETPUYECKOTO KOHTpOJIA. Ype3BblYaiiHble CHUTyallid BOEHHOIO BpEMEHH. 3aliuTa
HACeJIeHWs B YpPE3BbIYAMHBIX CHUTyalMsIX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHHUS OOBEKTOB
HSKOHOMMKH B UPE3BBIYAMHBIX CUTYAIUAX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCILHOCTH.

3akoHOJAaTeNbHbIE UM HOPMATUBHBIE IPAaBOBbIE OCHOBBI YIPAaBJIEHUS 0€30MaCHOCTHIO
KU3ZHEJCSATEIbHOCTH. DKOHOMHYECKHE OCHOBBI YyIpaBieHHs Oe3omnacHocThio. CTpaxoBaHUE
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301aCHOCTbIO.

4. O0beM yueOHOM THCHMILTHHBI

B 3aueTHBIX B akagem.
Bunpr yue6HO# paboThI eJUHHIIAX gacax
O0masi TpyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 4 144
IUIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,89 32
[Tpaxtuueckue 3anstus (113) - -
Jlaboparopubie padoTs! (JIP) 0,44 16
CamocrositesbHas padora (CP): 1,67 60

IloarotoBka K KOHTPOJBHBIM paboTam 1,11 40

[Toaroroska k 1abopaTopHBIM paboTam 0,56 20
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 JK3amMeH-36
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AnHOTanus paboyei MporpaMMbl AUCHUILIMHbI
«@Pu3nyeckas KyJbTypa U CIIOPT»

1. Heau aucuunaMHbI

—  OBJIaJICHHE METO/I0JI0Te HayyHOT 0 MO3HAHUS (PU3NUECKON KYJIbTYphI U CIIOPTa;

— OBJIAJICHHME CHUCTEMOM MPAaKTUYECKUX YMEHUW U HaBBIKOB, 00€CIEYMBAIOLINX
COBEPLICHCTBOBAHUE MCUXO0(DU3UUECKUX CITIOCOOHOCTEN;

— pa3BUTHE CIHOCOOHOCTEH HCHOJB30BaTh pa3HOOOpasHble (QOpMBI  (PU3UYECKOI
KYJIbTYpPbI, CHOPTa U TypuU3Ma JUIsl COXPAHEHUS M YKPEIUIEHHS CBOETO 3J0POBbS U 3/10pPOBbA
CBOMX OJIU3KUX B MMOBCEAHEBHON KU3HU U MPOPECCUOHATBHOMN AESITETbHOCTH;

—  (opMHpOBaHHE MOTHBAILMOHHO-IIEHHOCTHOI'O OTHOIIEHMS K (PU3HUECKON KYJIbTYpE,
(bu3nyecKoMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3/I0POBBINA 00pa3 KU3HU.

2. B pesyabraTre H3y4YeHHS] JAUCHUILUIMHBI O0y4Yawlnuiicd MO0 mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams cnenyronumu 001meKyasTypHbiME (OK) KoMneTeHIusIMH:

—  CIOCOOHOCTHIO K caMoopranu3anuu u camooopazosanuto (OK-7);

—  CIIOCOOHOCTBIO HCIMOJIb30BAaTh METOAbl U CpeAcTBa (DU3MYECKOW KYJIbTYphl JUIS
o0ecrieueHust MOJIHOLIEHHON COIMalIbHON U npodeccuonanbHoil nestenbHocT (OK-8);

3namp:

—  HAay4YHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKON KYJIbTYpHI U CIIOPTA;

—  COLMaJbHO-OMOJOTrHYECKHE OCHOBBI (PU3NYECKOU KYIbTYPBHI U CIOPTA;

—  BJIMSHHE O3J0POBHUTENBHBIX CHCTEM (PU3UUYECKOIO0 BOCHUTAHMSI Ha YKpEIUICHHE
3/10pOBbsI, TPODUIAKTUKY NPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

— CcrmocoObl  KOHTPOJST W OLEHKM (PU3WYECKOro pa3BUTUS U (PU3MUYECKOU
[IOATOTOBJIEHHOCTH;

— MpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHAWBHUIYAJIbHBIX 3aHATUN pa3IU4HOMN LIE€JIEBOM
HaIpPaBJIEHHOCTH;

—  HCTOpHUIO (PU3HYECKON KyJIbTYpbl M CIOpPTa, UMEThb INpPEACTABIEHUE O 3HAUMMbIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEHM CTpaHbl, HO U MHPOBOIO YpPOBHS;, BakKHeHIIne
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnoptuBHbie Tpaauuuu MXTU-PXTY um. .M. MeHnneneeBa, HOMHUATH O MOJBUTAX
CIIOPTCMEHOB B rojibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemon:

—  CaMOCTOSITENIbHO 3aHUMAThCsl PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYLIECTBJISTH CAaMOKOHTPOJb 33 COCTOSHMEM CBOEro opraHusMa U coOIroAaTh
[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYILIECTBJISTh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (QopMax 3aHATHI
(bu3nyecKoi KyabTypoil U CIIOPTOM.

Bnaoemp:

— CpeAcTBaMHM M METOJAMU YKPEIUIEHHWS HHAWBHUIYaJbHOTO 3JI0pOBbS, (PU3UUECKOIrO
CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  yYpOBHEM  (PU3WYECKOM  IMOATOTOBICHHOCTH, HEOOXOJUMBIM  JUIf
KayeCTBEHHOT'0 YCBOEHUS Mpo(eCCHOHAIbHBIX YMEHUHN 1 HaBBIKOB B Mpoliecce 00yueHus B By3e,
UIsi o0ecredeHus] TOJTHOLICHHON COIMAIBbHOW W TPO(PECCHOHATBHON JCSITEIIBHOCTA TOCIIE
OKOHYAaHMS Y4eOHOTO 3aBE/ICHUS.

3. Kpartkoe cogep:xanue TUCUMILIHHbBI
Huctunnuna (Mmoaynu) mo «DU3WYECKON KYJIBTYpe» pealu3ylTcs B paMKax 0a30BOM
gyactu bnoka 1 «Jucuunnunsl (Moaynu)» mporpammbl OakanaBpuara B oObeme 72
aKaJeMHUYECKHUX 4acoB (2 3aueTHbIe €AMHMULIBI) IIPU 0YHOU opme 0b6yueHus.
[IporpamMma paccurTaHa Ha U3y4eHUE TUCLUIUIMHBI B TEYEHUE JIBYX ceMmecTpoB (1-ro u 6-
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ro), Ipearoaraer, 4yro o0yJarommecs UMEI0T TEOPETUYECKYIO U MTPAKTUYECKYIO MOATOTOBKY B
obnactu «dusnyeckas Kyl1bTypa U CIOpT».
4. Pa3jesbl JUCHUIIMHBI U BU/IbI 3aHATHH

Monyns HasBanue moyns Bcero Yacos
Jlex MII3 | [IIPIT| KP
1 [Ipeamer «®usnueckas KynbTypa 18 2 6 9 1
u cnopt». Uctopus ®KuC
2 OcHOBBI 3/10poBOro 0oOpasa xu3ny 18 2 6 9 1
(302K)
3 buonoruueckue OCHOBBI 18 2 6 9 1
(bU3NIECKOH KYIBTYpPhI M CIOPTA
4 [IpodeccronanbHO-IpUKIAAHAS 18 2 6 9 1
¢bu3nveckas KyapTypa U COPT
Bcero yacos 72 8 24 36 4

Kaxnblii Moy 1b mIporpaMMbl UMeeT CTPYKTYpY:

- JICKIIMH WJIM TEOPETUYECKUM pa3ae;

- NpPaKTUYECKUM pas3ies, COCTOUT M3: MeToJauKo-npaktudeckux 3anstuil (MII3) u yueOGHo-
TPEHUPOBOUHBIX 3aHATUH (MpodeccuOHaIbHO-NIPUKIaAHas pusndeckas noaroroska, [1I1DII);

- KoHTpOabHEIHN pazaen (KP).

Teopernueckuii pasgea GopMHPYET CHCTEMY HAyIHO-TIPAKTHYCCKHX M CITCIIHAIBHBIX
3HAaHUM, HEOOXOMUMBIX Uil TIOHMMAaHUS HPUPOJHBIX M  COLUAIbHBIX  MPOLECCOB
(GYHKIIMOHUPOBAHUS (PU3NYECKOW KYJIbTYpbl OOIIECTBA M JIMYHOCTHU, YMEHUS MX aJallTUBHOIO
TBOPYECKOIO  HCIOJIb30BaHUA  JUIsl  JIMYHOCTHOTO U IPO(ECCHOHAIBHOTO  Pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHUS, OpraHU3aliy 3J0POBOr0 00pasa >KU3HU NPHU BHINOJHEHUH Y4eOHOM,
po(eccuOHAIbHON U COLIMOKYJIBTYPHOU JESITENIbHOCTH.

MeToauko-npakTuyecKue 3aHATHS IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (opMUpOBaHUS Y4EOHBIX, MPO(PECCHOHANBHBIX M YKU3HEHHBIX YMEHUN M HABBIKOB
cpeacTBamMu GU3NYECKON KYJIbTYphl U CLIOPTA.

Ha meTonuko-npakTHyecKuX 3aHITHSIX yIeNseTcd BHUMaHHE:

- OCHOBHBIM IIpo0JieMaM CLIOPTUBHOM TPEHUPOBKU;

- BJIMSHUIO (PU3MYECKUX YIpakHEHUH Ha (GopMUpOBaHHE MNPO(EecCHOHAIBHBIX KayecTB
OyAyliero cnenuanaucTa 1 JMYHOCTH 3aHUMAaIOIIEerocs;

- BO3JEHCTBHUIO CPEICTB (PH3WYECKOTO BOCIUTAHUS HA OCHOBHBIE (DU3HOJOTUYECKHE
CUCTEMBI U 3BE€HbS OIIOPHO-ABUIaTEIbHOIO annapara 3aHMMaroLerocs;

- BOIIpOCAaM IPOBEJECHUS COPEBHOBAaHUU (IIpaBHUJia COPEBHOBAHUM, cHcTeMa PO3BIIPHIILIEH,
ompeneneHue nooenuTesneii, 000pyaoBaHNUE U HHBEHTAPH ).

IIpodeccuonaibHO-NIPUKIAAHAA MOATOTOBKA NPOBOAUTCA C Y4YETOM Oyaylei
podeccuoHaIbHOM 1eATENbHOCTH CTY/IEHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  O0a3UpPYIOTCd HAa  IIUPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUNW M METOJIMYECKHMX YMEHUMH, Ha MPUMEHEHHUU Pa3HOOOpa3HBIX CPE/ICTB
¢bu3znyeckol  KyiabTypbl, CHOPTUBHOM U  Npo(decCHOHATBHO-NIPUKIATHON  (u3nueckoi
MOATOTOBKH CTYJIEHTOB.

KonTpoabubiii pazgen. Kpurepuem yCHemHOCTH OCBOEHHUs YyueOHOro Marepuaia
SBIIIETCA OLIGHKa MpernojaBaTelis, YYUTHIBAIOLIAS Pe2VIAPHOCHb NOCeWeHuUsi 00:A3ameNbHbIX
yueOHbIX  3amAmul, 3HAHUA TEOPETUYECKOro pasjeia MIporpaMMbl U BBIIOJHEHHE
YCTAaHOBJIEHHBIX HA JaHHBIH CEMECTp KOHTPOJBHBIX TECTOB 0Omeld Qusndyeckod u
TEOPETUYECKON MOJATOTOBKU JJISi OTIENIbHBIX TPYII Pa3nYHONW CIOPTHUBHON HAlpaBICHHOCTH.
KP BXOIUT B mpakTHYECKUE 3aHSTHS.
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4 O0beM yueOHOM TMCHUTITHHBI

B B I VI

Bunel yue6HOM pabOThI 3a4ETHBIX | AKaZEeM. | CEMECTpP | CEeMECTp

eIMHUIAX | Yacax

O0masi TPya10eMKOCTh JAUCHUIIMHBI 2,0 72 1,0 3.ex. | 1,0 3.en.

1Mo y4eOHOMY IJIAHY 36 yac. | 36 uac.
AyIUTOpPHBbIE 3aHATHS: 2,0 72 36 36
Jlexmmm (JIek) 0,22 8 4 4
[TpakTnueckue 3anstus (113) 1,78 64 32 32

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer

Bapuamuenasa uacmo
AnHOTaIus paboueit mporpaMMbl TUCIUILTAHBI
«IIpaBoBeneHue»
1. Iean pucuunIMHBI

ey TUCHUTNITAHBI:
—  OBJIAJICHUE OCHOBAMM MPABOBBIX 3HAHMIA,
—  (opmMupoBaHHE TPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOIIOCITYIITHOTO TPaXKJaHUHA.

2. B pe3yabTaTe H3y4YeHHS JUCHUIUVIMHBI OOyYaKIIUIiCA MO mporpamMmme
0akajlaBpuaTa 10JIKeH:

Obnadams cnenytonumu 00meKyasTypHbIME (OK) KoMIeTeHIusIMH

—  CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI IPABOBBIX 3HAHWK B Pa3MYHBIX chepax
xusHeaestenbHocTu (OK-4).

B pe3ynbraTe u3ydeHuss AMCUUIIIUHBI CTYCHT JIOJIKEH:

3namp:

—  OCHOBBI POCCUHCKOM MPABOBOM CUCTEMBI U POCCUMCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranu3aui ¥ (QYHKIMOHMPOBAHUS CYJEOHBIX M HMHBIX IPABONPUMEHHUTENBHBIX U
[IPaBOOXPAHUTENIbHBIX OPraHoOB;

— T1paBOBblE M HPABCTBEHHO-3THYECKHME HOpPMBI B cdepe npodeccuoHalIbHOM
NeSITeNIbHOCTH;

— TPaBOBbIE HOPMBI, PErYIHUPYIOIINE OTHOILEHHE YEJIOBEKa K YEeJIOBEKY, OOIIECTBY,
OKpYKalollen cpere;

— 1npaBa U 00s3aHHOCTH IPak/IaHUHA;

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEILCTBA.

Ymemon:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBbIE HOPMBI, PErYJIUPYIOIINE OTHOLIEHUE YeIoBeKa
K YeJlOoBeKy, OOLIECTBY, OKpY)Kalolllel cpene, MCIOJb30BaTh IpaBa M CBOOOJBI Ue€lIOBEKa U
rpaXKJIaHUHA [PU pa3pabOTKe COLUATIBHBIX MPOEKTOB;

—  HCIOJb30BaTh U COCTABIISATh HOPMATUBHBIE U MPABOBBIE IOKYMEHTHI, OTHOCSILIUECS K
npodeccuoOHaIIbHON JESITeNbHOCTH, MPEANPUHUMATh HEOOXOIUMBIE MEPbl K BOCCTAHOBJICHHIO
HapyIIEHHbIX [1PaB;

— peanu30BBIBaTh MpaBa U CBOOOIBI YENOBEKAa W IpaKAaHMHA B pa3IMYHbIX cepax
AKU3ZHEJESTEIbHOCTH.

Bnaoemuw:
—  OCHOBaMH XO3SIMCTBEHHOTO MPaBa;
—  TIPaBOBBIMH HOpPMaMH B IPO(PECCHOHATILHOMN ACSITEIBHOCTH.
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3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

[lonstTne u mnpusHaku rocygapcrBa. @opmbl rocyaapctBa. DyHKIUM TrocynapcrTsa.
[Tonsitie n npusHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE U BUIBI
UCTOYHUKOB mpaBa. OrmnpeneneHre 3aKOHAa U IOJ3aKOHHBIX akToB. JlelicTBHE HOPMAaTHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHH. OOpaTHas cuiia 3akoHa. [IoHsTHE MpaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema npaBa. YactHoe u myOnuuHoe mpaBo. MarepuanbHOEe M IpOLIECCyabHOE IPaBo.
[IpaBooTHOLIEHUE: OOBEKT, CYOBEKT U COJIepKaHue MPaBOOTHOIIEHUH. FOpunnyeckue GpakThl.

Konctutymus — ocHoBHo# 3akoH Poccmiickoit @enepanuu. denepatuBHOE YCTPOHCTBO
P®. Cucrema rocymapcTBEHHBIX OpraHOB W TpuHIUN pasfeneHus Biacteil B P®. Tlonstue
rpaxzaancTBa. IlpusHanue, coOmiofeHue, 3allMTa PaBHBIX NPaB KEHIIMH M MYXYUH Kak
OCHOBHasl 003aHHOCTb T'OCYapCTBA.

[TonsiTie u npenMer agMuUHUCTpaTUBHOrO npasa. OOmas xapakrepuctuka Kogekca PO 06
aIMUHUCTPATUBHBIX MPABOHAPYLICHUAX. AJMUHUCTPATUBHBIC MTPABOHAPYILICHUS: MOHIATHE U
npu3HaKkd. AJIMUHUCTPATHUBHAsT OTBETCTBEHHOCTb: TMOHITHE W OpPUHIHUIBL. [loHsATHE,
MIPU3HAKU U BUJbI aIMUHUCTPATUBHBIX HaKa3aHUI.

[lonsiTve ¥ mpeaMeT YrojaoBHOIO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IOHSTHE,
OCHOBaHME Bo3HWKHOBeHMsA. [loHATHE mnpecTyIuieHusA: mnpu3Haky, crpykrypa. Cocras
npecrymieHus. Coydactue B mpectymieHud. OOCTOATENbCTBA, MCKIIOYAIOLINE MPECTYIMHOCTD
nesaus. [loHsTHe, e W BUABI Haka3aHWH. YTOJIOBHAsI OTBETCTBEHHOCThH 34 COBEPIICHUE
MIPECTYIUIEHUI. YCIIOBHOE OCYXJICHHE, OCBOOOXKICHHE OT YrOJIOBHOH OTBETCTBEHHOCTH.
[IpenmMer U OOBEKT KPUMUHAIUCTUKU. MeTonpl W 3aJayd  KpUMUHAIUCTUKU. [loHsTHe
KpUMUHAIUCTUYECKON — uaeHTHuKanuu. OObEeKTl U BHAbl  KPUMHUHAJIMCTUYECKOM
unentudukanuu. Kpumunanucruueckas Texuuka. KpumuHanuctuyeckas TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHATHE, MPEAMET METOA M HMCTOYHUKU SKOJOTHYECKOro MpaBa
P®. I[lonsaTne, BUABI U CTPYKTYypa 3KOJOTMYECKUX MPABOHAPYIIEHHUH, OTBETCTBEHHOCTh 3a UX
COBEPILECHHUE.

[Tonstne unpopmaimu. OTBETCTBEHHOCTh 3a HapyLIEHHE 3aKOHOJATENbCTBA O 3aLIUTE
unpopmauuu. locymapcTBeHHass TailHAa: TOHATHE, 3allUTa, I[PABOBOE PETYIUPOBAHUE
rocy/lapCTBEHHOM, ciy:keOHOM u uHOM uHpopmauuu. KonduaenuuanbHas wuHdopmanus:
MOHATHE, BUJIBI U 3alIUTA. 3alllUTa IEPCOHAIBHBIX TaHHBIX TPakIaHUHA.

[lonsiTe, mnpeaMer u  MeTOJ TpaxaaHckoro mpasa. lloHaTtue rpaxaaHcKoro
[paBOOTHOLIEHUs, ero  crneuuduxka. CTpykTypa  TpakJaHCKOTO  I[PaBOOTHOLICHHUS.
[IpaBoeecriocoOHOCTh CYOBEKTOB I'PaXAAHCKOIO IMPAaBOOTHOIIEHMs. ['paxkiaHe Kak CyObEeKTbI
rpakaaHcKkoro npasa. @U3nyecKue U IOPUANYECKUE JIHUIA: TOHATHE, PU3HAKY, KIaccuUKalus.
Opuanueckue daxtel. IIpaBo cobctBeHHoctu. Ilonsitue aBropckoro mnpaBa. Ilonsitue
naTeHTHoro mnpana. llonarue wunTennexryanbHOl cobctBeHHOCTH (MC) M MCKIIOUUTENHHOTO
npaBa. Kimaccudukanuss MUC. Cuctema mpaBoBO#l OXpaHbl MHTEIUICKTYaJIbHOW COOCTBEHHOCTH,
aBTOPCKMX M NMAaTEHTHBIX IPaB.

[TonsiTe XO3sIICTBEHHOTO (MpEANpPUHUMATENBCKOr0) mpaBa. [IpenMer Xo03sHCTBEHHOTO
(IpeanpuHUMATENbCKOTO) IpaBa, NPU3HAKH, METOJbl MpaBOBOro perynupoBaHus. Ilonsrue
XO35MCTBEHHOU M NPEAIIPUHUMATENBCKON AESTEIBHOCTH.

[IpaBoBO€e perynupoBaHHe CEMEMHBIX OTHOLIEHWM. 3akilOYeHHE M MpeKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poaUTENEH U AeTeid. ATUMEHTH. POPMBI BOCITUTAHUS JI€TEH, OCTABIIUXCS
0€e3 Morne4YeHus poauTeIeH.

[Ipeamer u meTox TpynoBoro npasa. TpynoBoi 10roBop: NOHATHE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpems ornpixa. Tpynossie criopsl. Juciumniuza Tpya.

[lonatne m wucroxkm xoppynuuu. HopmaruBHOe omnpeneneHune koppynuuu. IIpuunnbl
pacnpocTtpanenus koppynuuu. Hakasyemble n HeHaka3zyemble (opMbl KOppynuuu. CKpbITbIE
(matenTHbIE) (GOpMbI KOoppynuuu. Popmbl KOppyHuuH-nipecTyruieHus. dopMbl Koppynuuu-
npoctynka. @opMbl MoiaUTHYECKON Koppynuuu. HopmaTuBHbBIE NpaBOBBIE aKThl B cdepe
npotuBojeicTBus  koppynuuu. denepanbHblii 3akoH oT  25.12.2008 Ne 273-®d3 «O
MPOTUBOICUCTBUH KOPPYILIAK.
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4. O0beM yueOHOMH THCHMILITHHBI

Buner yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JI) 0,89 32
[TpaxTuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Buj koHTpoJIs: 3a4eT / IK3aMeH 3auyer

AnHOTanus paboyei MporpaMMbl AUCHUILIHMHbI
«ConnajnbHO-NOJINTHYECKAS UCTOPUS

1. Heau aucuunaMHbI
Henp mucuMniaMHbI: TpUOOpEeTEHHE CTYACHTAMM HAay4HbIX 3HaHMM B oOjacTu
COLIMAJIbHO-MIOJIMTUYECKOM XKHU3HU o01iecTBa yepe3 ananu3 uctopuu Poccun XX-XXI BB.

2. B pe3yabrare M3y4YyeHMs [MCHMILUVIMHBI oOy4yaloummiicss 10 Hporpamme
0akaJlaBpHATAa J0JIKEH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU:

- CrIOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIE J3Tallbl U 3aKOHOMEPHOCTH HCTOPHUYECKOIO
pa3BuTHs od1ecTBa A1 GopMupoBaHus rpaxaanckoi nosuuuu (OK-2);

- crnocoOHOCTh paboTaTh B  KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHUMATh  COLIMAJIbHBIE,
THUYECKUE, KOH(ecCHOHaNbHbIE U KyJIbTypHbIe paznunuus (OK-6).

3name:

- OCHOBHBIE (DaKThI U COOBITUS colnanbHO-noauTHYecKoi ucropun Poccun XX-XXI BB.;

- CYUIHOCTb, XapakTep M OCOOEHHOCTH OCHOBHBIX JTalOB COLHAIbHO-IIOJUTHYECKON
ncropu Poccun HOBEMIIETO BPEMEHMU;

- 00111M€ 3aKOHOMEPHOCTH COIIMAIbHO-ITOJIUTUYECKOTO MPOLIECCa;

- MECTO U POJIb PA3IMYHBIX COLUAIbHBIX IPYII B OOIIECTBE;

- BJIMSIHUE TOCY/IapCTBa U OTIENbHBIX OOLIECTBEHHO-TIOJUTHUECKUX CUJI HA UCTOPUUYECKUN
porecc.

Ymemo:

- QHAIM3UPOBATh U MOHMMATh MUPOBO33PEHUYECKUE, COLIUANBHO U JUYHOCTHO 3HAYMMBIE
po0IeMbl ICTOPUUECKOTO IIPOLIECCa;

- BECTH JHCKYCCHIO, aprTyMEHTHPOBAHO OTCTAaMBaTh CBOK ITO3ZMUIMIO II0 AKTYyaJlbHbIM
COLIMAJILHO-TIOJIMTUYECKUM COOBITUSIM COBpeMeHHOM ncropuun Poceuu;

- OPUEHTUPOBATHCS B CHCTEME COBPEMEHHBIX COLNAIBHO-TIOJIUTUYECKUX TEXHOJIOTUM;

- YMETb OMNpPEAENATh ClieUu(UKY U MECTO OTIENIbHBIX COOBITUM U SIBJIEHUN B COI[MAJIbHO-
noutnaeckoit ucropun Pocecun XX-XXI BB.

Bnaoemuv:

- KaTeropuajJbHO-NOHITUWHBIM allapaToM U3y4aeMoM AUCHUILIINHBL;

- METOJaMH COLIMAJIbHO-TIOJIMTUYECKOTO aHaJIN3a O0IIECTBEHHOM JKU3HH;

- HaBbIKAMU MOJIMTUYECKON KYIbTYPHI 11 BIPAOOTKH CUCTEMHOIO, LIEJIOCTHOTO B3IJIsia
Ha COLIMAJIbHO-MIOJIUTUYECKUE COOBITHUSI.

3 Kparkoe coaepxxanue TUCUMIIIIMHBL.

Monynsb 1. T'ocynapctBo u nosnutudeckas Biactb B uctopuu Pocecun (XX-XXI BB).

1.1. IIpeameT connanpHO-NIOIUTHYECKON ncTopun Poccnn.

MecTo conuanbHO-IIOIUTHYECKOM UCTOPUHM B CHUCTEME HMCTOPHUYECKOTO 3HaHusA. Mopenn
IIOHMMaHHUsI W HMHTEpPIpETaluyd  COLMAIBHO-IIOJMTHYECKOro  mpouecca.  IlonsaTuiiHo-
KaTeropuaibHbIi anmapaT, METOAbl, (YHKIHUHA COLMAIBHO-TIOIUTHYECKON uctopuu. Tpaaunuu
MOJMTUYECKOT0 aHAJIW3a HMCTOPUYECKOTO IIPOILiecca B OTEUYECTBEHHOM HayKe. Xapakrep H
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0COOEHHOCTH MOJIUTHYECKOH KyIbTyphl Poccum.

1.2. TocynapctBo B ucropuu Poccun (XX-XXI BB.).

[lonsitne rocymapctBa u ero QyHKuuu. @OOpMbl MpaBJIeHUS U TOCYAAPCTBEHHO-
TEppUTOpUATIBHOTO  ycTpolcTBa. M3MeHnenus @opm mpaBiaeHHsT U TOCYAapCTBEHHO-
TeppuTopuaibHoro ycrpoictsa B uctopuu Poccun XX-XXI BB. Ilpobnemsr hopmupoBanust u
pa3BUTHS NapjaMeHTapu3Ma, IIPaBOBOIO rocyJapcTBa U rpakJaHckoro obmectBa B Poccuu B
XX-XXI BB.

1.3. DBomonus nonutuyeckoro pexuma Poccun B XX-XXI BB.

[loHATHE M TUIBI MOJIUTHUYECKUX PEKUMOB. ToTanuTapusM, aBTOPUTAPU3M, JEMOKPATHSI.
CoBpeMeHHbIE TEOPUH IEMOKPATHH.

[lonutuueckuit pexum napckoir Poccun. Ilomutnueckue pexkumbl CoBETCKOro
rocynapcrsa. [lonnrnueckuil pexxnMm coBpeMeHHoi Poccun.

Monynbe 2. OcHOBHBIE COLMANIBHO-NIOIUTUYECKUE Tpolecchl B ucropun Poccun XX-XXI
BB. U UX CYOBEKTHI.

2.1. NUneosoruu v mapTuu B connagbHO-noauTu4eckoi ucropun Poccun XX-XXI BB.

Hcropust craHoBieHMs MapTuil M napTuiHOM cucreMbl B Poccuu. IlaptuitHas cucrema
coBpemeHHoU Poccun.

XapakTepUCTUKN OCHOBHBIX MACOJOTHYECKUX TEUEHU COBPEMEHHOCTH U X OTPAKECHUE B
ucropun Poccum XX-XXI BB .

2.2. PeBoutounu u pedopmbl B HoBewiel ucropuu Poccun.

PeBosrorst u peopMbl: IOHITHE U CYITHOCTh. PEBOIOIMU B POCCUUCKOM MCTOPUH M MX
nocieacteusi. Pedopmer XX Beka. [lpoGinembl monaepHusammu coBpeMeHHOW Poccum.
PedgopmupoBanne coBpeMEHHOTO POCCHIICKOTO 00IIeCTBA: MPOOIEMBbI U IEPCTICKTUBHI.

2.3. XapakTepucTHKa COLMAIbHO-KIACCOBOM CTPYKTYPbl POCCUIHCKOr0 OOIIeCTBA.

[loHATHE COLMAIBHO-KIACCOBOM CTPYKTYPBI: COCIOBHS, KJIACChl, COLMAJIBHBIC TPYIIIHI.
Tpanchopmarusi COMATBHO-KIACCOBOM CTPYKTYPHI OOIIECTBA HA PA3TMYHBIX dTarax UCTOPUHU
Poccun.

Monayne 3. Hamumonanpasie oTHomieHusi B Poccuum XX-XXI BB. BHemHsis monuTuka
Poccuu B HOBeMIIEH HCTOPUH.

3.1. HaunonanbHble OTHOLIEHUS ¥ HalMOHanbHas nosmtuka Poccun XX-XXI BB.

Ocob6ennoctn  (opmupoBanuss Poccum Kak MHOTOHAIIMOHAIBHOTO  TOCYAApCTBA;
XApaKTEPHUCTHKA €€ HAIMOHAIBHOTO cocTaBa. HallMoOHambHO-roCy1apCTBEHHOE CTPOUTENBLCTBO B
Poccuu: ot umnepun k penepannu. ITHONMOJUTUYECKUE MTPOLIECCH B COBpeMeHHOM Poccun.

3.2. Baemnss nonutuka Poccun (XX-XXI BB).

HannonaneHble MHTEpECH W BHEUIHAA NMOJIMTHKA. BHemusaa nonutuka Poccum B Havaie
XX Beka. MupoBbIE BOWHBI U U3MEHEHHUS B CHCTEME MEXIYHAapOJHBIX OTHOLICHWN. BHemHssa
noauTuky Poccun Ha coBpemeHHoM 3tane. Mecto u posb Poccun B COBpeMEHHOM MUpE.

4. O0beM yueOHOMH TUCHMILTHHBI

Buner yue6HOM paboTh B 3aueTHBIX B akagem.
eIMHUIIAX yacax
O0masi Tpya0eMKOCTh JMCUHMILIMHBI MO Y4eOHOMY 3 108
IUIAHY
KonrTaktHas pa6ora (KP): 0,8 32
Jlexuuu (JIek) 0,4 16
[TpaxTuueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,2 40
[ToaroToBka K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOATENbHOE N3YUYCHHUE TUCIIUTLINHBI 0,3 10
Buja KOHTpOJISA: IK3aMeH 1 JK3amMeH-36
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AnHOTanus paboyeil MporpaMMbl IUCHUTLIHMHbI
«BbIYHCINTEIbHBIE METOAbl B XMMHID)
1. Heau aucuunavHbl

Heap aucuuninuubl «BpIUNCIUTENBHBIE METO/IBI B XUMUNY - 3AJI0KUTh (PYHAAMEHT IS
ycrnemHoi paboTsl Oynayuux OakajaBpOB B YCJIOBHUSAX COBPEMEHHBIX HAyKOEMKUX XHMHUKO-
TEXHOJIOTUYECKUX TMPOMU3BOJACTB U 00ECHEYUTh BO3MOXKHOCTH OBICTPOrO CaMOCTOSITEILHOIO U
3¢ (GEeKTUBHOIO OCBOCHHS MMM HWHHOBALIMOHHBIX IPOU3BOJCTBEHHBIX IPOIIECCOB U HOBOIL
COBPEMEHHOU TEXHUKH.

2. B pesyabraTre uH3y4YeHHS JUCHUILUIMHBI O0y4Yallnuiicd MmO MNporpamme
0akaJlaBpHATAa J0JIKEH:

Obnadams CIENYIONTUMHA KOMIETEHITUSIMU
- CLHOCOOHOCTHIO PUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€ MOJIy4yeHHBIX pe3ynbraToB (I1K-4);
- CcrocoOHOCThIO MONTydyaTh M 00pabaThiBaTh pe3yiabTaThl HAyYHBIX SKCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJorui (I1K-5).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT OOJI2KCH:

3namo:
o - OCHOBHBIE IIOHATHUSI COBPEMEHHOM BBIUNCIUTEIBHON XUMUN;
o - NPHUHLIMIBI W IPUMEPHl IIPUMEHEHUS COBPEMEHHOM BBIYHMCINTEIBHON XHMHHM K
KOHKPETHBIM XMMHUUYECKHM CUCTEMAM;
o - OCHOBHBIE B3aUMOCBS3U MEXIY COBPEMEHHON BBIYUCINUTEILHON XUMHUEN U JIEKTPOHHON

CTPYKTYpPOH M (DU3UKO-XMMUYECKMMH CBOWCTBAMH BEIIECTB, MPUMEHSIEMBIC IS YIPaBICHUS
CBOWCTBAMH MaTEPHUAJIOB;

° - BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METOJIOB BEIYHCIUTEILHON XUMHUH. Y METh:
Yuems:
° [IpuMeHSITP METONBI BBIYMCIUTEIBHOM XUMHUM [UIS pacueTa, HWHTEPHPETANHH U
MPEeACKA3aHMs CTPOCHHS M CBOMCTB XUMHYECKUX CHCTEM.
Bnaoemo:
° DneMeHTapHBIMU HABBIKAMHU MPUMEHEHHS MOIX0I0B U METO/I0B BHIYHCIUTEILHON XUMUHU

npru pCIICHUMU  MPAKTUYCCKUX  TCXHOJIOTHMYCCKUX  3aJad C IIOMOIIBIO CTaHJAPTHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHIA.

3. KpaTtkoe cogep:xaHue JUCHMILTHHBI

Brenenue.

BoruncnurenbHble METONIBI B XUMHU. MaTemMaTHuecKue MOJENU U UX HPUOIHKEHHBIH
xapakrtep. Ponb Moxenu B HaydyHOM HcciaeoBaHuUM. Mopenn, alrOpuTMbl U IPOTPAMMBI.
UucneHHbl SKCIEPUMEHT.

1. OO1ye TpUHITUIIBI.

Teopus norpemnocteil. [lpubnuxennsie uncna u GyHKIUU. McTOUHUKN nOTrpenHocTei.
AOCOIOTHAS U OTHOCUTEIbHAS MOIPENTHOCTH YHCeNl U (PYHKIIUI U METObl UX OL[CHKH.

2. CucreMbl KOOpIMHAT.

Haznauenue cuctembl koopauHatr. JlexkapToBa, moJisipHas U cdepuyeckas CUCTEMBI
KOOpJUHAT. 3a/laHre BEKTOPOB B Pa3HbIX CUCTEMAaX KOOPAUHAT.

AToM Bomopoda B cdepHUecKoil cucTeMe KOoopauHat. PasjeneHue mepeMeHHBIX.
Brruncienue 351eKTpOHHON BOJTHOBOW (DYHKIIMH aToMa.

3. CkansipHble U BEKTOPHBIE MOJIS.

DneMeHThl BEKTOPHOTO aHaiu3a. JlefcTBUs co cKaspaMu U BEKTOpaMHu.

[IpuMeHeHne BEKTOPOB ISl OTIMCAHUS IEPUOINYECKON CTPYKTYPBI KpUCTAJLIA.
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CkansgpHoe u BekTopHoe moyid. ['paguent. JluBepreHuust BekTopa. Teopema
Octporpazackoro-I"aycca. [{upkymsmaus Bektopa. Teopema Ctokca.

4. TlpumeHeHNe CKaJIIPHBIX U BEKTOPHBIX MOJIEH B XUMHH.

[IpakTHueckre NPUIOKEHHS BEKTOPHOTO AaHalIW3a. Teopuss aroOMOB B MOJIEKYJIaX.
Tonosiornuecknii aHaiau3 JIEKTPOHHOU IUIOTHOCTH. MOJEKYIIIPHOE 3JIEKTPOCTATHYECKOE IOJIE.
DNEeKTPOCTaTUUYECKUE B3aUMOJICHCTBUS B MOJIEKylIaX M KpucTauiaX. Curma- U NU-ABIPKH B
NEKTPOCTATHYECKOM MOTEHIMANIE MOJIEKYJI. MOJIEKyIsipHOE pacliO3HABaHUE.

5. Martpuus! 1 orepaTopbl M UX IPUMEHEHHUE B XUMUH.

Martpuupl u onepauuu Hajg HUMU. Onepatopsl B XuMuu. Orniepatopbl OCHOBHBIX (PU3UKO-
XUMHUYECKUX BeanuuH. [Ipumepsl npruMeHeHrs onepaTopoB U MaTpull B XUMHUH. BapuannoHHbIN
MeTo[ pemeHus ypasHenus Llpenunrepa.

JIuHenHpIi BapualmoHHbIA MeTo 1 PuTia.

6. OCHOBBI BBIYMCITUTENILHON CTPYKTYPHON XUMHUH MOJIEKYII.

BoruncnuTenbHble METOBI B ONMCAHUM CTPYKTYpPbl U AMHAMHUKH MOJIEKYJ. YpPaBHEHHS
KJIACCUYECKOW MeXaHUKH. YpaBHeHus Jlarpanxka u ypaBHeHUs ['amMuibroHa. ['aMuibTOHHMAH.
MoMeHT nHeplHH U KosieOaTellbHbIE CBOMCTBA MOJIEKYJI.

Mexanundeckass MOJieinb MOJIEKYJbl. [I0BEpXHOCTh MOTEHIMAIIBHOW SHEPTUM WU IMOHATHE
MOJIEKYISIpHOH CcTpYyKTYpbl. KoH(opMalnoHHbIN aHaIu3.

Boruncnurenbubiii  0a3uc uHppakpacHol koJsiebaTtenbHOM crekTpockonuu. I[lpumep
npuMeHeHus: IK-crieKTpbl noriaomeHnst OpraHuuecKuX COeTMHEHU M.

7. BoruncnuTenbHble METOAb U1 OOJIBIINX MOJIEKYJISPHBIX CUCTEM.

Kanonunyeckuii mMonekynsipHblii aHcamOib. MeTon MoOJIEKYIsIpHOM AMHAMHUKH. Merton
Mounre-Kapno. Merox Kona-Illama. Meron Kapa-Ilappunemno. T'ubpuaHbsle MeTOJbI
«KBAaHTOBAasl MEXAHMKA-MOJIEKYJIIpHAs MEXaHUKa». [IpuioKeHns K XUMUYECKUM CHCTEMaM.

3aKIIt0YeHue.

BoruncnurenbHble METOABI B XMMHHM KaK OCHOBa Ui NOHUMAHMSI MPUPOJIbI CBOMCTB,
MO/JIEIMPOBAHHUS U IPOTHO3a B XUMMH.

4. O0beM yueOHOM THCUMTIIHHBI

B 3auernbix | B akanmem.
Bunpr yue6HO# paboThI eJUHHLIAX gacax
OO0mass TPyAoeMKOCTh [IHCHUILIMHBI MO0 Yy4eOHOMY ) 7
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,44 16
[TpakTnueckue 3anstus (113) 0,44 16
Jlaboparopusie paboTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3a4eT / 3K3aMeH 3aver ¢
) OllEHKOI

AnHOTanus paboyei MporpaMMbl IUCHUTLIMHbI
«OcHOBBI HaYepTATEJIbHOI reoMeTPHUN»
1. Heau aucuunaMHbI

Heap mucumnimubl «OCHOBBI HauepTAaTEIbHOW TE€OMETPUM» - HAyYUTh CTYICHTOB
crocob6aM 0TOOpakeHHs MPOCTPAHCTBEHHBIX (POPM Ha IUIOCKOCTH, BBINOJHEHHUIO U UYTEHUIO
yepTexel, MpaBuiiaM U yCIOBHOCTSAM, IPUMEHsAeMbIM 1ipu 3ToM (ctangaptam ECKJI).

2. B pesyabraTre H3y4YeHHUS] JUCHHUILUIMHBI O0y4YawIlnuiicd MO0 Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU:

- CHOCOOHOCTBIO BBINOJHATH CTaHJIAPTHBIE ONEpali MO MPEAbABISEMbIM METOJUKAM
(ITK-1).
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B pe3ynbraTe u3ydeHus AUCIUILTAHBI CTYCHT JTOJIKCH:

3uamep:

- CIOCOOBI 0TOOpaX)KEHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- MpaBWJIa M YCIIOBHOCTH TIPH BBITIOJTHEHUH YEePTEIKEH;

- BUJIBI CHMMETPUHU T€OMETPUICCKHIX DUTYD.

Ymemu:

- BBITIOJIHATh M YUTATh YEPTSIKH T'C€OMETPHUYSCKUX MOJCICH C Y4eTOM JICHCTBYIOIIMX
CTaHJIapPTOB;

Bnaoemuo:

- cnocobamu ¥ mprueMamMu U300paKEeHHS PEIMETOB Ha TIOCKOCTH.

3. KpaTtkoe cogep:xaHue JUCHHUILTHHBI

BBenenue. Ilpenmer m meToabl HauepTaTeabHOW reomerpuu. Kpartkue ucropuyeckue
CBeZIeHMs. 3a1a4i U MECTO Kypca B IIOJrOTOBKE OakajiaBpa XUMUHU.

Moayas 1. O0mme npaBuia BbINOJHeHHs YepTexeil. Merox Monxka: n3o0paxenue
TOYKH, NPSAMOIi, JIOCKOCTH.

1.1. IIpaBuna BeinoJHeHHs U odopmieHusi yeprexkeid B coorBercTBuu ¢ 'OCT.
®dopmaThsl: pazMepbl U 0003HaYEHHE OCHOBHBIX M JIOMOJHUTENbHBIX (popmaToB. Pacrnosioxenue
dbopmaToB. MacmTab: HaTypaJbHBIA MacmITad, CTaHJAPTHBIE MACIITA0bl yMEHBIICHUS |
yBenuueHus. Jlunuu: tunsl u TonmuHa auHuil. Hlpudt: Tunst u pazmeps! mpudToB. OCHOBHbIE
HAJMKUCH rpa@UUeCKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocrpoenus. ConpspKeHUS: OCHOBHbIE BHJIBI U IpaBUIIa
BbINOJIHEHUS. HaHeceHne BEIHOCHBIX M pa3MEpHBIX JIMHUHN Ha YepTexe.

1.3. Meroa nmpoexumii. Buasl npoenupoBanus. LleHTpaibHOE MpoenupoBaHUe: LEHTP
MPOCLMPOBAHMS, IIJIOCKOCTh MPOEKLUMH, Mpoenupyrone Jydd, mnpoekiquu. CpoiicTBa
LEHTPAJIBHOTO MpoeuupoBaHus. JIOCTOMHCTBA U HEOCTATKU LIEHTPAIbHOIO IPOSLUPOBAHUS.

[Tapannensnoe mpoenupoBanue. HampaBinenune mnpoenupyromux ydeir. CBoiicTBa
napajuieibHoro  npoeuupoBanus. IIpoenupoBaHue  KOCOYrojibHOE U NPSAMOYTOJBHOE
(oproronansHOe). CBOWMCTBAa OPTOrOHAIBHOTO MpoenupoBanus. OOpa3oBaHHWE KOMIUJIEKCHOTO
yeprexka (dmopa Momka). OpTtoroHanbabii 4eptex Touku. Koopamnatsel Touku. I[loctpoenue
TOYKH 110 €€ KOOPAUHATaM.

1.4. Ilpsimbie mHun. CriocoOrl 3ajaHus npsiMoi Ha ueptexke. Kiaccudukanus npsambix
[0 PAaCHOJIOKEHUIO OTHOCUTEIIBLHO APYr JApyra: IpsiMble IepeceKarolluecs, NnapajielibHble U
ckpemuBaromuecs. [IpunaanexHocts Touku npsiMoi. Knaccugukanus npsMbIX OTHOCUTEIBHO
IUIOCKOCTEH NpPOEKUUH: MpsiMble OOLIEro W YacTHOTO IIOJIOKEHUS — TMpsSMblE YPOBHA H
MIPOELUPYIOLIHE.

1.5. Ilnockocrs. CrnocoObl 3amaHus IUIOCKOCTH Ha 4yeprexe. Kiaccudukanus
IUIOCKOCTEH MO PAacCIoOJIOKEHHUI0O OTHOCUTEIBHO IUJIOCKOCTEH MPOEKIMIl: IUIOCKOCTH OOIIEero u
YaCTHOIO IIOJIOKEHUS — IMpOoeuupyrone U ypoBHA. [IpuHauIeKHOCTH TOYKM U MPSIMOU
IIJIOCKOCTH.

Moayas 2. ®opMbl reoMerpuueckux Ttel. KoMiulekcHble uyepTe:kum Moaelieil mo
I'OCT 2.305-2009.

2.1. IloBepxnoctu. OOpazoBaHue U 3aJaHH€ [IOBEPXHOCTEH Ha  dYepTexe
(kuHEeMaTH4eCcKMi M KapkacHbI cnocoObl). Ilonartue 00 ompenenurene MOBEPXHOCTH.
[ToBepxHOCTH BpalieHus. XapaKTepHbIC JIMHUU TOBEPXHOCTEN BPAILICHUS: MEPUIUAHBI, TTTABHBIN
MepHInaH, napaieiu, 3KBaTop, ropio. [IpuHaaiexHoCTh TOUKH MOBEPXHOCTH.

2.2. T'eomerpuyeckue Tena. [Ipoexkinu MHOrOrpaHHUKOB (TpaHHbIE T'€OMETPUYECKHE
Tena), Tejaa BpallleHus (UMIUHAP, KOHYC, wap, Top). CUMMETpus reoMeTpudecKux Quryp:
CUMMETpPHUS. OTHOCUTEIBHO IUIOCKOCTH, MPsMOM, Touku. CUMMETpuUsl BpallleHus, NOPSAIOK OCU
CUMMETpPHUH.

2.3. Buabl. OcHoBHble BUJIBL. ['71aBHBIN BUJ, TpeOOBaHMSI, NPEABSBISAEMbIE K TTIABHOMY

BUY.



60

2.4. Paszpe3bl, ceueHusi. Pa3pe3pl, Kkiaccupukanus pa3pe3oB IO PACIOJIOKEHUIO
CeKyllell IUIOCKOCTH OTHOCHUTENIbHO IUIOCKOCTEH MPOEKLUMH: pa3pe3bl BEPTUKAIbHBIE,
rOpU30HTAJIbHbIE U HakIOHHBbIE. Knaccudukanus pa3pe3oB MO YHCIY CEKYIIMX IUIOCKOCTEH:
paspe3bl NpPOCTbIE U CJIOXKHBIE — CJOXKHBIE CTYIEHYaTble U CJIOKHBIE JIOMaHble pa3pesbl.
CoBmMmenieHHble n300paxkeHus. CeueHus: HaJlI0)KEHHbIE Y BHIHECEHHBIE.

2.5. AxcoHomeTpuueckue 4epre:kum wu3geauii. OOpa3oBaHHE aKCOHOMETPUYECKOTO
yeprexa. KodapduiueHTtsl uckaxeHus aKcoHOMeTpuueckoro uyeprexa. llepexon ot
HaTypaJIbHbIX KO3()(UIMEHTOB HCKaXEHUS K MPHUBEACHHBIM. BuIbsl aKCOHOMETpHH.
BeInonHenue yeprexeil MHOTOYTOJIbHUKOB U OKPYKHOCTEHN B MPSAMOYTOJIBHON M KOCOYTOJIbHOM
(ropu3oHTanbHOW W (POHTAIBHOM)  HM3OMETPHUSX.  AKCOHOMETPUYECKHE  YEpPTEKHU
reoMeTpuueckux teil. Pa3pessl B akcoHoMeTpuu. TexHUuuecKkue puCyHKH.

Monayas 3. Ilnockue ceyenusi nosepxHocreil. Ilepeceuenne moBepxHocrei.

3.1. HakJ/ioHHBbIe ceYeHMs] MHOIOIPaHHUKOB. llocTpoeHue HAKIOHHBIX CEYEHM
IpU3MBbl U MHPaAMUAbl IPOELUpPYIOIIEH MII0oCKOCThio. OmnpesenieHne HaTypaJbHON BEIMYHHBI
OTpe3Ka MpsAMOi U MIOCKON GUrypbl (METO MPOECLUPOBAHMSI HA JJOMOJHUTENbHYIO TUIOCKOCTB).

3.2. HakJioHHbIe ceyeHHsl TeJl BpalleHMs. Bujabl U npaBuiia NOCTPOCHUS CEUEHMI
HWIMHAPA. 3aBUCHUMOCTh BHJAa HAKJIOHHOTO CEYEHMs] KOHyca OT DACIOJIOKEHHS CeKyllen
IUIOCKOCTH OTHOCHUTENIbHO Ocu KoHyca. Hakionsble ceuenus mapa. IIpaBuiia mocTtpoeHus
HAKJIOHHBIX CEYEHUH COUJICHEHHBIX TEJ.

3.3. Ilepeceyenne reomMerpuueckux o0Opa3oB. IlepecedyeHue MHOTOTrpaHHUKA C
MOBEPXHOCThIO BpauieHus. [lepeceueHne MOBEpXHOCTEM BpalleHUs: JBYX IPOELUPYIOLIUX
MOBEPXHOCTEH, MpOoeHHpyIoled ¢ Henpoenupyome. IlepeceyeHne HenmpoenupyroImx
MOBEPXHOCTEH BpallEHUsI C MapajUielIbHBIMU OCsIMU. Teopema O NEpPEeceYeHHH COOCHBIX
IIOBEPXHOCTEW BpamieHus. YacTHble ciaydau IEepecedeHuss IOBEPXHOCTEHW BTOPOIrO MOpsIKa:
TeopemMa MoHXKa U ee Cie/ICTBUE.

4. O0beM yueOHOM THCUMTIIHHBI

B 3auetnbix | B akanmem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 5 7
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,44 16
[Ipaxtuueckue 3ansatus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpO.JIA: 324eT / 9K3aMeH ) 3aver ¢
OLICHKOM

AnHOTanus paboyei MporpaMMbl AUCHUTLIMHbI
«Kostonanast xumus»

1. Heau aucuunavHbI

Henp AuUCHMIUIMHBI — O3HAaKOMJIEHHE CTYJIEHTOB C OCHOBaMHU TEPMOJMHAMUKU
MOBEPXHOCTHBIX SIBJICHHUM, CIOCOOAMM MOJYYEHHS U BaXHEHIIMMU CBOWCTBAMHU JAMUCIIEPCHBIX
cucreM. PaccmoTpenue ocoOeHHOCTEH TOBEPXHOCTHBIX CJOEB, HX TEPMOIUHAMHUYECKHX
CBOMCTB, aJre3u, CMadyMBaHUs, aJCOpPOLMM, HJIEKTPUUYECKUX SBJICHUM Ha IOBEPXHOCTH;
U3Y4YEHHE KUHETHYECKUX CBOWCTB JTUCHEPCHBIX CHUCTEM, arperaTUBHOW M CEIMMEHTAlMOHHOM
YCTOMYMBOCTH, KUHETHKH KOAryJSIUH, CTPYKTypooOpa3oBaHUS U CTPYKTYPHO-MEXaHHYECKHX
CBOMCTB JIUCIIEPCHBIX CUCTEM.
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2. B pe3yabTaTe u3yYeHUs] AUCHUILUIMHBI OOYYAKWIIUICA MO mMporpamme
0akajlaBpuaTa 10JIKeH:
Obnadams CIENYIONTUMHA KOMIETEHITUSIMU

BJIAJICHUEM CHCTEMOU (yHIaMEeHTaIbHbBIX XUMUYecKuX noHstuil (I1K-3);
CIIOCOOHOCTBIO MPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYUYHbIE 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHSI XUMHUYECKON HAYKU IIPHU aHAJIM3€ MOJydyeHHBIX pe3ynbTaTtoB (I1K-4);
BJIaJICHUEM METOoJaMu 0e30I1acHOro oOpaIleHus ¢ XMMHUYECKUMHU MaTeprallaMu ¢ Y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).
B pe3ynbraTe u3ydeHus: AUCUUILINHBI CTYJEHT JOJIKEH:
3namo:

OCHOBHBIE TIOHATHUS M COOTHOUIEHHS TEPMOJMHAMUKH MOBEPXHOCTHBIX SBJICHUI
(TepMOIMHAMUKa MOBEPXHOCTHOIO CJIOS; aAre3us, CMayMBaHUE U DPACTEKAHUE >KUIKOCTEH;
JUCIIEPCHOCTh U TEPMOJMHAMHUYECKHE CBOMCTBA TeJ; aJcopOuus ra30B U MapoB, afcopouus u3
pacTBOpPOB);

OCHOBHBIE METO/IbI IOJTYUYEHHUSI IUCIIEPCHBIX CUCTEM;

OCHOBHBIE  CBOMCTBAa JUCIEPCHBIX CHCTEM  (DJIEKTPOIIOBEPXHOCTHbIE  CBOMCTBA;
KMHETUYECKHE M ONTHUYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

OCHOBHbBIE TMOHATHSA U COOTHOIIECHUS TEOPUN arperaTUBHONW YCTOWYMBOCTU U KOATYJISLIUU
JTMO0(POOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHUsT U PEOJIOTUYECKUE CBOMCTBA
JMCTIEPCHBIX CUCTEM;

Ymemos:

IIPOBOJUTH pacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHHH TEepMOIUHAMUKU

MTOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTHUK JAUCIIEPCHBIX CUCTEM;
Bnaoemby:

METO/IaMU U3MEPEHUS IOBEPXHOCTHOIO HATSKEHUsI, KPA€BOI'0 yIia, BEIMYHHBI aAcopOLUU
U yIeNbHOW IOBEPXHOCTH, BS3KOCTH, KPUTUYECKON KOHILIEHTpAllMM MHUILEUI000pa3oBaHus,
AJIEKTPOKMHETUYECKOTO TOTEHLMalda; METOJaMU IPOBEACHUS JAUCIIEPCHOHHOTO AaHajM3a,
CUHTE3a JAUCIIEPCHBIX CUCTEM U OLIEHKU UX arperaTuBHON yCTOMYHMBOCTH.

3. Kpartkoe cogep:xanue TUCHMILIHHbI
Monyns 1. Ilpeamer u npusHaku 00BEKTOB KOJIOUIHOW XUMHUH

Komnouanass xuMus - Hayka O IMOBEPXHOCTHBIX SIBJICHUSIX U JIUCIEPCHBIX CHUCTEMaXx.
OcHOBHbIE MTPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOT€HHOCTh U JAUCIIEPCHOCTh; MOBEPXHOCTHAs
SHEprusi; KOJUYECTBEHHbIE XapaKTePUCTHKU JucnepcHocTH. Krnaccuduxanus IucnepcHbIX
CHCTEM.

Monyinb 2. TepmoinHaMyKa MOBEPXHOCTHBIX SIBIICHHI

OOmass xapakTepuCTHKa IOBEPXHOCTHOW dSHepruu. [loBepXHOCTHOE HaTSHKEHHUE.
VYpasuenue ['u60ca-I"enbmronbua st BHyTpEeHHEH YAEIbHON NOBEPXHOCTHOM dHEpruu (MOJHOU
MMOBEPXHOCTHOW YHEPTUH).

Meron wu30biTkOB ['mbO6ca. dynmamentanbHOe amcopOmMOHHOE ypaBHeHue [ 'mbOca.
YactHoe BblpaxkeHue ypaBHeHHUs [100ca. IloBepXHOCTHO-aKTUBHbIE M IOBEPXHOCTHO-
MHAKTHBHbIE BEIIECTBA.

Anresus u xore3us. YpaBuenue [lronpe s pabotsl aare3un. CmaunBanue, 3akoH IOHra.
VYpasuenue [ronpe-lOnra. Pactexanue xunkocreil, ko3pduunent pacrekanust no ['apkuHcy.
Oddext Mapanronu, nmpaBusio AHTOHOBA.

[IpaBuno ¢a3 I'n60ca u qucnepcHoCcTh. BiusiHre KpUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
naBnenue ten (ypaBuenme Jlamnaca). Kammnspusie sBinenns. YpasHenue KenbpBuna. BrnusHue
JUCIIEPCHOCTH HA paCTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XMMHUECKON peakluy, TEMIIEPATypy
(azoBoro nmepexoaa.

Metonpl moslydeHUs JMCIIEPCHBIX cUCTeM. YpaBHeHue PeOungepa mans  paOoTbl
mucnieprupoBanus. Dddexkr Pebunnepa. ['omMorenHas u rereporeHHasl KOHACHCAMSA. DHEPTus
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['n60ca o6pazoBanus 3apoapiiia HOBOM (a3bl. Kunernka oOpazoBaHust HOBOU (ha3sbl.
Mopyns 3. AncopOuMOHHBIE PAaBHOBECHUS

[Tpupona ancopOUUMOHHBIX CHII. AJICOPOIMS ra30B U MAPOB HA OJJTHOPOJIHOM MOBEPXHOCTH.
3akoH ['enpu. Moxens u ypaBHeHue Jlenrmiopa. Teopusi MoaMMONEKYyISIpHON ancopOLMU
Bbpynayaspa, Ommera, Tennepa (BOT). Onpenenenue yaenpHO# moBepxHOCTH MeToioM bOT.

Ancopbuust ra3oB U IapoB Ha NOPUCTHIX MaTtepuanax. Kinaccudukanus nop no younuny.
Teopust kanwuIsipHON KoHJeHcauuu. Pacuer uHTerpasibHON U auddepeHIranTbHON KPUBBIX
pacnpezeneHus 0obeMa nop 1o pazMepam.

AncopOuusi Ha MHKPOIOPUCTBIX MaTepHuaiax. ITorenumansHas Tteopust IlonsiHu.
Xapaktepuctuueckas KpuBas ancopOumm. OO00O0meHHoe ypaBHEeHHE Teopun JlyOmHMHA
00BEMHOT0 3aM0IHEHHs] MUKPOTIOp, ypaBHeHue JlyOnHuHa - PagymikeBuya.

AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. IpaBuio Jlrokno - Tpaybe. 3aBucumMocThb
ITIOBEPXHOCTHOI'O HATSKEHUS OT COCTaBa pacTBopa. YpaBHeHue IIIMImKoBCkoro. YpaBHEHHs
COCTOSIHUSI Ta3000pa3HbIX OBEPXHOCTHBIX (a1cOpOLIMOHHBIX) MIeHOK. Becsl JIeHrmiopa.

Mopyns 4. DnekTprudecKue IBICHUS Ha TOBEPXHOCTH

Mexanu3mbl  oOpa3oBaHHMsl JBOWHOro anekrpuueckoro cinos (A9C). VYpaBHeHus
Jlunnmmana. Onexrtpoxanmwuisipusle kpuBble. Teopum crpoenust [IDC. Pemenue ypaBHeHUS
[Tyaccona-bonbumana st quddysnoi yactu [A3C. I1OC no teopun Illrepna, nepesapsaka
MTOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SIBJICHUS, JJIEKTPOKMHETUYECKUH MOTEHIMaJd. YpaBHEHHUE
['enpmrombiia-CMOITyXOBCKOTO JIJIST SJIEKTPOOCMOCa U eKTpodopesa.

Monyns 5. Kunernueckne cBOMCTBa IUCIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCaXJEHHSA YacTULl C HMX pa3MepoM. YCJIOBHS COOJIOJEHHUS 3aKOHA
Crokca. CenuMeHTAllMOHHBIM aHalW3 NOJUAUCIEpPCHbIX cucteM. KpuBble pacnpeneneHus
yactull 1o pamepam. [Ipupoaa OpoyHOBCKOro aBMkeHHs. 3aKoH DiHIITeHHA - CMOJIYyXOBCKOTO.
CnenctBuss w3 Teopuu OpoyHOBckoro jpikeHus. CenumeHTalMOHHO-TUGGY3HOHHOE
paBHOBECHE, TUTICOMETPUYECKUN 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb U KOAryJIsiUsl AUCTIEPCHBIX CUCTEM

CenuMeHTallMOHHAS U arperatuBHas yCTOMUMBOCTH cucTeM. JlnodunpHbie u n1odoOHbIe
cucrembl. Kpurepuit mmopunsHoctu no PeOunaepy-Lllykuny. JlnodunsHbeie aucnepcHbie
cucrembl. Kitaccugukanys noBEpXHOCTHO-aKTUBHBIX BeIIECTB. TepMOAMHAMHMKA U MEXaHU3M
munemnooopasobanus. Ctpoenue muneni [TAB. Comobunusanus. Kpurnueckas KOHLIEHTpaLus
MULEI000pa30BaHMsl, METO/IbI €€ OTIPECIICHUS.

JInopoOueie nucnepcHble cuctembl.  DaxkTopbl yCcTONYMBOCTH JMO(GOOHBIX CHCTEM.
broicTpas u MemienHas koarymsuus. Kunetuka koarynauuu no CMoiyXOBCKOMY. 3aBUCUMOCTD
qlclla 4YacTULl pa3HOro nopsijaka ot BpemeHu. OCHOBHbIE NOJIOKeHUs Teopuu Jepsruna, Jlannay,
Oepaest, OsepOeka (JJIDO). Packiunuparomee naBieHHe U ero cocrasistomue. OOiiee
YpaBHEHUE JJIsi SHEPTUM B3aUMOJCHCTBUS JIUCHEPCHBIX vacTull. [loTeHuManbHbBIE KpUBBIE
B3aMMOJCHCTBUS 4acThll. HeWTpanu3auuMoHHAs W KOHIIEHTpauuMOHHas kKoaryisiusa. lIpaBuiio
[lyneue-I'apam.

Monynb 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUUECKHUE CBOMCTBA
JMCIIEPCHBIX CUCTEM

Tunel cTpykTyp, 00pa3yroumxcs B JUCHEPCHBIX cucTeMax. B3auMocBs3b MEXy BUIOM
MOTEHIMATILHOW KpuBOH B3aumozeicTBust yactull (1o teopuu JJIDO) u TMIIOM BO3HUKAIOIINUX
cTpykTyp.  KoarymsimoHHO-TUKCOTpONHBIE M KOHJIEHCAIIMOHHO-KPHUCTaIN3allMOHHbIE
CTPYKTYpBHI.

Peonoruueckuif MeTo] ucCieqOBaHUS JUCHEPCHBIX cucTteM. OCHOBHBIE MOHATUS H
ujeanbHble 3aKOHBI Peooruu. MoiearupoBaHUE PEOJIOTHYECKUX CBOMCTB Tell.

Knaccugpukanuss aucepcHbIX CHCTEM 10 CTPYKTYpHO-MEXaHHUYECKUM CBOWMCTBaM.
BsI3koCTh JKMIKHMX arperaTUBHO YCTOMYMBBIX TUCHEPCHBIX CHCTEM. YpaBHEHUS OWHIITEIHa,
[rayauarepa, Mapka - XayBuHka. Peonormueckne CBOWMCTBA CTPYKTYPUPOBAHHBIX
KUAKOOOPa3HBIX U TBEPA0OOPA3HBIX CUCTEM.
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4. O0beM yueOHOMH TUCHMITHHBI

Oo0bem
Bujbl yueoHoi padoTsl B 3a4eTHBIX B akagemMmuveckux
eIMHHIIAX yacax
O0mas Tpya10eMKOCTb JUCHMUIIJIMHbI " 252
10 y4eOHOMY IJIAHY
AyIUTOpPHBIE 3aHATHS: 2,67 96
Jlexuuu (JIek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,89 32
Jlaboparopusie padboTs! (JIP) 0,89 32
CamocrositesabHas padora (CP) 3,33 120
[ToaroroBka k 1abopaTopHBIM paboTam 1,665 60
Jlpyrue Buibl CaMOCTOSTENbHON PabOThI 1,665 60
Buja uTOroBOro KOHTPOJIsi: IK3aMeH 1 JK3amMeH-36

AnHOTaIus pabouei mporpaMmMbl TUCIUILTAHBI
«MexaHu3Mbl OPraHMYeCKUX peaKuuin»

1. Heau aucuunauHbl

Heab 1ucuUNIMHBI — IPUOOpPETEHUE CTYIEHTaMU 3HaHUN O THUIIaX OPraHUYECKUX PEAKIIHi,
UX MEXaHU3Ma U crnocoOoB ero u3zydeHus. OCHOBHBIMU 3a/ladyaMM JUCLUIUIMHBI SBJISIOTCS:
dbopMUpoBaHHE MPEACTABIEHUH O MEXaHHW3MaX OCHOBHBIX OPraHUYECKUX PpEaKLUi,
MIPEACKA3aHUM PETHO- U CTEPEOCEIIEKTUBHOCTH IPEBPALICHUN OPraHMYECKUX COCAMHEHUN Ha
OCHOBAHUU MX MEXaHH3Ma, a TAKXKE BJIMSHUU 3JEKTPOHHBIX U MPOCTPAHCTBEHHBIX (AaKTOPOB Ha
PEaKIUOHHYIO CHOCOOHOCTh OPraHUYECKUX COCAMHEHUH.

2. B pe3yabTare H3y4eHHs JMCHUIIJIMHBI 00y4alOLIUiics N0 MporpamMme daKkajlaBpuara
JOJIZKeH::

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU:

- BJIaJICHUEM cUCTeMOI pyHAaMeHTaIbHbIX XuMudeckux nousatuit (I11K-3);

- CIIOCOOHOCTBIO NMPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHSI XUMHUECKON HAYKU MPHU aHAJIM3€ MOJydeHHBIX pe3ynbTraTtoB (I1K-4).

3namo:

- MIOHATHUS MEXaHU3MA U SHEPreTHUECKOTo NpodUIsi OpraHnyecKo peakiuu, METOI0B
M3Y4YEHUs MEXaHU3MOB, a TAK)KE CIIOCOOOB yIpaBICHUS XUMUYECKOH peakiue;

- MEXaHU3MbI OCHOBHBIX OPTaHUYECKUX PEaKIUii;

- PEaKLMOHHYIO CIOCOOHOCTh OCHOBHBIX KJIACCOB OPraHUYECKUX COSTUHEHUII;

- OCHOBBI CTEpPEOXMMHUU OPraHMYECKHUX MOJIEKYJ, CTEpEOCENEeKTUBHOCTh OCHOBHBIX
OpPraHWYECKUX PEAKIUM;

Ymemo:

- U1 JAHHOM MHOTOCTaJIMMHOM OPraHUYECKON PEaKUU MPEUIOKNUTh BEPOSATHBIN MEXaHU3M
ee MPOTEeKaHUs;

- ISl JaHHOM OpraHn4ecKol peakuy NpeIoKUTh CII0CO0 U3YyUEHUsI €€ MEXaHU3Ma;

- Ha OCHOBE 3JIEKTPOHHOT'O CTPOEHUS IPECKA3aTh YCTOMYMBOCTh U PEAKIIHOHHYIO
CIOCOOHOCTD PA3JIMYHBIX OPTAaHUYECKUX COETUHEHUH;

- TIpeAcKa3bplBaThb pEruo- M CTEPEOXUMMUYECKUN pe3yiabTaT peakluuu HCXOAs U3 €€
MEXaHU3Ma;

Bnaoemuv:

- TEOPETUYECKUMHU OCHOBAMHU OPIaHUYECKON XUMUH;

- OCHOBHBIMU TNOJXOJAaMH [UIsl MpEICKa3aHUsi U H3Y4YEHHUS MEXaHU3MOB OPraHWYeCcKUX
peaKuui.
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3. KpaTkoe coaepskaHue JMCHUILTHHBI

OO61ue noHATHS 00 OPraHMYEeCKUX PeaklUaX U UX MeXaHu3Max. XMMHUYecKas peakius, ee
yTh U 3HepreTruueckuit npoduib. Karanus. Kunernueckuil 1 TepMOIMHAMUYECKUIH KOHTPOJIb.
[TonsiTHE O MEXaHU3ME OPraHMYECKUX peaklnii U MeToaax ero uydenus. CTpykrypa Kypca.

Kucnorsl u ocHoBaHusi B opraHuyeckoil xumuu. OO030p CTPYKTYpHBIX 3(PQEKTOB,
ONPEAENAIONUX KHUCIOTHOCTh M OCHOBHOCTh OpraHMYecKux coenuHeHuid. Kucinotel u
ocHoBaHus. Ilpunuun Ilupcona (KMKO). OpOutanbHblii W 3apsioBblil  KOHTPOJIb.
Koppensiiimonnslii ananu3 B Opranndecko XuMuu. [[puHIUI TUHEHHOCTH CBOOOHBIX YHEPTU.

Peakuuu Hyki1€0(UIBHOTO MPUCOECAUMHEHMS] K KpaTHBIM CBA3SIM Yriepoi-aneMeHT (Adn-
npoueccel). Ilponeccsl nmpucoearHEHNs U 3aMELICHUs Y KapOOHWJIbHOM T'pyNIbl, MEXaHU3M C
ydacTUeM TeTpadApuueckoro HHTEpMeauaTa, akThBauus cyOctpara u Katanus. [Ipumepst
peakuuil npucoenvHenus. Peakiuu 3amelneHus npu KapOOHWIBHOM rpymme: 3Tepudukanus,
alMUIMPOBaHKUE aHTUAPUAAMHU U TaJIOT€HAaHTUIpUIaMu, cuHTe3 ocHoBaHui Lludda.

Peakuuu snekrpodumibHOro npucoenvHeHus K ankeHaMm (Adg-mpoueccel). MexaHU3MBI,
peruo- M CTEpPECcEeNIEKTUBHOCTh MPHUCOEAMHEHUS, AKTUBHOCTH JJIEKTPOPHIOB B pEAKLUAX C
ankeHami. [Ipucoenunenme 31eKTpoUIoB K aJKUHAM.

Peakuuu HykneodunpHOro 3amernieHust B anudatudyeckoM psay (Sn-mpoieccsl). Peaxim
HYKJIEO(UIBHOTO 3aMElIeHHs] B aludaTHueckoM psay U HUX MexaHu3mbl. KuHetuka,
CTEpEOXUMHUS TPOLIECCOB. 3aBUCUMOCTh MEXaHHW3Ma OT CTPYKTYphl cyOcTpaTta. AHXUMEpHOE
COJICHCTBHE.

Peakuun snumunupoBanus (E-mponeccsl). Mexanusmbl peakuuii — Ej, Es. Crepeoxumus
NUMUHUPOBaHMs. BnusHue npupoisl OcHOBaHMS U yxojsumied rpynnbl. KoHkypeHIus c
npoLeccaM HyKJIeoQUIbHOTO 3aMenieHus. Ejcpg-MexaHusMm.

Peakuuu 3amenieHuss B apoOMaTH4YECKOM pALy. DJIEKTPOPHIbHOE 3aMelIeHHE B apeHax,
MEXaHU3M, PEAKIHH C pa3NuyHbIMU uekTpodminamu. Kinaccudpukanus s¢pdexros 3amecturenei.
Hnco-3amenienue B apeHax.

Karnonounnele neperpynnupoBku. lloHATHe o meperpynmnupoBKax, UX Kiaccuukarius.
Knaccuueckne meperpynmupoBKH € y4acTHeM KapOOKAaTHOHOB W WX  MEXaHU3MBI:
neperpynnupoBka Barnepa-MeepBeliHa, TMHAKOJIMHOBAs MEPErPyNIINPOBKA, MEPETrPYINITUPOBKA
JleMbsiHOBa, TUEHOH-(EHOJIbHAs NeperpynnupoBka. [leperpynnupoBku kapOEHOB U HUTPEHOB.

[lepunuknuueckue peaxkuuu. [Tonsitue 0 MEPULIMKITNYECKUX peaxkuusx.
DNEeKTPOLUMKINYECKUE peakluu, MEXaHU3M, MOJEKYIIPHO-OpOUTAIbHOE PAacCMOTPEHHE,
crepeoxumus. lIpasmia BynBapna-Xoddmana mis 37IEKTPOIUKINYECKUX peakuuid. Peakuum
LUKIIOTPUCOETUHEHUSI. Mexanuswm, MOJIEKYJIIPHO-OpOUTAIbHOE paccMoTpeHHe.
PernocenextuBHOCTh [4+2]-tmkinonpucoenuuenns. Crepeoxumust [4+2]-IUKIOTPUCOCTUHEHUS:
(anuanbHas ¥ H10/9K30-CEJIEKTUBHOCTD.

Peakuuu panukanbHOTO 3amelleHus B anudatudeckoM psny (Sr-mporieccsl). MexaHusm
rpolecca Ha puMepe rajloreHupoBaHus alKaHOB, SHEPreTHUYECKU MPOopMIIb peakuu, BIUSIHIE
cTpoeHus cyocrpara. UHUIMATOPhI pauKaIbHBIX IPOLIECCOB.

4. O0beM yueOHOH TUCHUILTHHBI

Buner yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX Jacax

OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[TpaxTnueckue 3ansatus (113) 0,89 32
Jlaboparopus - -
CamocrositesbHas padora (CP): 2,22 80

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 JK3aMeH -36
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AnHOTanus paboyei MporpaMMbl AUCHUILIMHBI
«XuMHS KOOPAMHALMOHHBIX COeUHEHUID»
1. Heau aucuunamHbl
enbto AucuUInHbl «XUMHSI KOOPIMHAIMOHHBIX COEIMHEHUI ABIISETCS MPUOOpETEHHE
CTYACHTAMHM 3HaHUM O MPUPOJE XUMHYECKOW CBS3M B KOOPAMHAIIMOHHBIX COEIUHEHHSX, UX
peaKuOHHON CIIOCOOHOCTH, a Takke 00 0COOEHHOCTSIX TEPMOJUHAMUKY U KUHETUKH PEaKLMH C
y4acTueM KOOPJIUHAIIMOHHBIX COETUHEHUH U UX MEXaHU3ME.
2. B pesyabraTre H3y4YeHHs JUCHUILVIMHBI OO0ydYallnuiicd MmO MNporpamme
O0axajiaBpuaTa J10JI5KeH:
Obnadams CIENyIONTUMHA KOMIETEHITUSIMU
BJIAJICHUEM CHUCTEMOU (yHIaMEeHTaIbHbIX XUMUdecKuX noHstuii ([1K-3);
CIOCOOHOCTHIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€E MOJIy4yeHHbIX pe3ynabTaToB (I1K-4);
BJIQJICHUEM HaBbIKAMU MPEJCTABICHUS IOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otuetoB u npe3eHTanmii (I1K-6).

B pe3ynbraTe u3ydeHus: AUCUUILINHBI CTYJEHT JIOJIKEH:

3name:

OCHOBHBIE MTOJIOKEHHS TEOPUA XUMHUYECKOH CBSI3U B KOOPJMHAIIMOHHBIX COETUHEHUSIX
(TeopuH KpUCTAINIMYECKOTO IOJISI U TEOPUHU MOJIEKYJISIPHBIX OpOuTanei);

TEPMOJIMHAMUKY KOOPJAWHALMOHHBIX COEIMHEHUI B PacTBOPE;

OCHOBHbIE MEXaHU3Mbl peaKkLUi KOOPAMHALIMOHHBIX COEAMHEHUN

Ymemo:

Ha OCHOBE AJIEKTPOHHOT'O CTPOEHUS MpeACcKa3aTh yCTONYUBOCTh U PEAKLIHOHHYIO
CIOCOOHOCTh PA3IMYHBIX KOOPAWHAIIMOHHBIX COEIMHEHUH, a TAK)KEe UX LIBETHOCTb;

paccuuTaTh OOLIHME U CTYIIEHYAThle KOHCTAHThl YCTOWYUBOCTU KOOPIMHAIIMOHHBIX
COEJIMHEHUI B pacTBOPE HA OCHOBE SKCIEPUMEHTANIbHBIX JAaHHbIX;

BBIBECTH U NIPOAHATIM3UPOBATH KUHETUYECKOE YPaBHEHUE ISl Pa3IMYHbIX peakiuit
KOOPJIMHAIIMOHHBIX COEIMHEHUN

Bnaoemuv:

TEOPETUYECKUMHU OCHOBAMU XUMHUU KOOPJUHALIMOHHBIX COEIUHEHMUIA;

AKCIEPUMEHTAJIbHBIMH METO/IaMU OTIpEIeNICHUS] KOHCTAHT YCTOMYHNBOCTH KOMILIEKCOB B
pacTtBope

OCHOBHBIMHM TMOJXOJAMM JUIsl ONKCAHUS peakuil KOOpAMHALIMOHHBIX COEJUHEHWM Ha
OCHOBE UX MEXaHHU3Ma.

3. KpaTtkoe cogep:xaHue TUCHHUILTHHBI

1. BBeieHHe B XUMHUIO KOOPIAMHAIMOHHBIX COeTHHEHU M

[IpenMer u 3amauu Kypca KOOPAMHAIMOHHOM XuUMHHU. BaKHOCTH KOOPAMHALIMOHHBIX
COEIMHEHUI B XUMUHU U XUMU4eckoi Texnonoruu. CTpykrypa Kypca.

2. CTpoeHue KOOPAMHALMOHHBIX COeJUHEeHHUIT

OcHOBHBIE TIOJIOKEHHUSI TEOPUM KPUCTAIUIMYECKOro moJig. Pacmiennenue opOutaneil B
MOJISIX Pa3JINYHOW CUMMETPUM U (DAKTOpPBI, BIUSIONIME HA BEJIWYMHY PACLICIUICHUS. DHEPIHs
crabunuzanuu kpuctammnueckum nojuem (DCKII), pacuer DCKII. Mckaxxenne cuMMeTpUUYHBIX
koHpurypauuit. Oddext Ana-Temnepa. VYcnous nposiBienus 3¢dexra Sna-Temnepa.
[IpumeHeHre TEOPUM KPUCTAIMYECKOIO MOJS Ui HHTEPIpPETalud TEePMOJNHAMUYECKUX
CBOMCTB KOOPJIMHAIMOHHBIX COEJUHEHHN MEepeXOJHBIX 3JIEMEHTOB. MHOI03J1eKTPOHHbIE
SHEepreTUYecKue YpoBHH. MexX3JIeKTpOHHOE OTTalKuBaHue, napamerpbl Paka. Pacuiensenue
TEPMOB B CHJIBHBIX M CJIA0bIX KPUCTAININYECKUX MOJISX.

[IpumeHenure TeopuH MOJEKYJISPHBIX OpOUTaNedl [Uis ONHUCAaHUS XUMHUYECKOW CBSI3U B
KOOPJIUHAIIMOHHBIX COEMHEHUSIX. DHEPreTHUECKUE CXEMBbI JUIsl OKTadIPUUYECKUX KOMILIEKCOB C
yueroM m-cBsized. Ilosockl moryomeHus B CHEKTpaxX KOOPAMHAIMOHHBIX COEIUHEHU,
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CBA3aHHbIE C IIEPEHOCOM 3apsifa Ha NpUMEpe TaJOreHUJHBIX KOMILJIEKCOB METalJIOB.
OcoOeHHOCTH XMMHYECKOTO CTPOEHHUS KOMIUIEKCOB C MOJIMICHTAHTHBIMU JIMTAHAAMH.
[TopdupuHoBsie M (TANOLMAHUHOBBIE KOMIUIEKCHl METAJIOB. THIBI KOMIUIEKCOB «TOCTb-
xo3suH». m-Kommuekcsl  MmetamoB. [lonusiaepHble  KOMIUIEKChI  MeTamioB.  M3o- wu
reTepONOINCOCIUHEHHUS.

3. TepmoaMHAMH KA KOOPAUHAIIMOHHBIX COeIMHEHN B pacTBOpax

TepMmoauHamMHuecKUe€ M CTEXMOMETPHUYECKHE KOHCTAHThl YyCTOoWuuBOCTH. OOume u
CTYNEHYaThle KOHCTAHTbHI YCTOWYMBOCTU. CTEXMOMETPUUECKHUE COOTHOLLIEHUSI.

Ob6uue poOIeMbl COJIbBATAIUU ATOMHO-MOJIEKYJISIPHBIX YacTHIl u
KOMILJIEKCOOOpa3oBaHus B pacTBopax. TepmonnHamuka nepeHoca. BiusHue pactBoputens Ha
TEPMOJIMHAMUYECKHE XapaKTEPUCTUKH Mpolecca KOMIEKCOOOpa30BaHHUSL.

[Ipsimble 1 KOCBEHHBIE METO/IbI OTIPEEIIEHUSI KOHCTAHT YCTONYUBOCTH.

4. KuneTnka U MeXaHU3Mbl peaKIMii KOOPAMHAIMOHHBIX COeUHEHHUIT
JlabunpHble W HHEPTHBIE KOMIUIEKCHI MeTauioB. Kitaccupukanuu MexaHH3MOB peakuui
3aMelleHusl KOOpAUHaUMOHHbIX coenuHeHuil (Muronbaa, bacono-Ilupcona, JIaurdopna-I'pes).

Peakuuu 3amerieHus B OKTadIpUUECKUX, KBAJIPATHBIX U TETPASAPUUYECKUX KOMILIEKCAX.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM KOOPAUMHAIIMOHHBIX COEAUHEHHH. DJIEKTpPOHHbIE
TepMbl U Teopuss Mapkyca-Xama. Peaknuum xomOunupoBanus. Karamus komriuiekcamu
nepexonHblx  MetamioB. KoopanHanuoHHas — XuMusg — HoBepxHocTH.  [loBepxHOCTHBIE
¢yHKIMOHANbHBIE Tpynnbl. [loHATHE O TETEepOreHHOM KaTajlu3e C HCIOJIb30BAHHEM
KOOPJIMHAIIMOHHBIX COETUHEHUI.

4. O0beM yueOHOM THCUMTIIHHBI

B 3auetnbpix | B akanmem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpPyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 6 216
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[Ipaxtuueckue 3ansatus (113) 0,89 32
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 3,22 116
Bua koHTpoJsi: 3a4eT / 3K3aMeH 1 JIk3ameH-36

KP

AnHOTanus paboyei MporpaMMbl AUCHUILIMHbI
«IKOJTOT U

1. Heau aucuunaMHbI

Heap pucnumiauHbl «OKOJOTUSA» — CHOPMHUPOBATH Y CTYIEHTOB IPEACTaBICHUE O
COBPEMEHHBIX IKOJIOTHYECKUX MPoOiieMax, 0 (PU3UKO-XUMHUECKHX TpoIieccax, MpPOTEKAIINX B
Pa3IMYHBIX KOMIIOHEHTaX OKPYKAIOIICH CPEIbl U O CTEICHH aHTPOIMOTEHHOTO BO3JCHCTBUS Ha
9T TPOIIECCHI; BBIPAOOTATh Y CTYJICHTOB HABBIKM CUCTEMHOTO MOIX0/a K U3yUEHUIO U PEIICHUTO
OKOJIOTUYECKHX MpOOJIeM, BO3HUKIIMX B  PE3YIbTaTe IPOMBINIICHHO-XO03IHCTBEHHOM
NESITETFHOCTH Y€JI0OBEKA, Pa3BUTh MBIIUICHUE, TTO3BOJISIONIEE MPABIIIHBHO OLICHUBATH JIOKAJIbHBIE
Y OTJAJICHHBIE TIOCIIECTBUS MPUHUMACMBIX PEIICHUN JIJISl OKPYKAIOIIEH CPe/Ibl U YEIOBEKa.

2. B pe3yabrare u3yuyeHus JUCHUIIMHBI 00y4alOMMiics M0 NMporpaMMe faKkajnaBpuara
JOJIKeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU
e BIJIAJICHUEM METOJIaMU 0€30MacHOro 00palleHUs C XUMUYECKUMH MaTepuaiaMy C Y4eTOM
ux ¢uzndeckux u xumudeckux cBoucts (I11K-7).
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3namo:

. OCHOBHBIE 3aKOHBI O0LIEH 3KOJIOrUH;

o 3aKOHOMEPHOCTHU CTPOEHHUSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE 3KOJIOTMYECKHE TPOOIEMBI;

. OCHOBBI PallMOHAIILHOTO MPUPOOIOJIb30BaHNUS;

o OCHOBHBI€ NMPUHIIUIIBI 3aIUTHI PUPOJTHON CPEIBI OT AHTPOTIOTEHHBIX BO3JCHCTBU;

o CTPOCHHE OCHOBHBIX Treocdep 3emMiii U OCHOBHBIE (DU3UKO-XMMHUYECKHE TPOIECCHI,
MPOTEKAOIINE B HUX;

o OCHOBHBIC MMOHATHSI ¥ PUHITUTIBI KOHIETIIUNA YCTOWYHUBOTO PA3BUTHS;

. OCHOBHBIE CBEIEHMS O TJI00anbHON MpoliaemMaTHKe, IPUPOIHBIX pecypcax, MIaHeTapHbIX
IpaHULIaX, aHTPOIIOTE€HHOM BO3/IEHCTBUU HAa OKPYKAIOIIYIO CPEly, YIPaBIECHUU KaUeCTBOM
OKpYKaroILlEen Cpeibl;

o MIPUHIIATIBI 3€JICHON XUMHH;

Ymemo:

o MPUMEHSATHh TIOJIyUCHHBIE 3HAHUS JUIsl OIICHKU COCTOSIHUSI OKpYXKAloUmed Cpeapl Hu
PalMOHAJIBLHOTO UCIIOJIb30BAHMSI IPUPOJAHBIX PECYPCOB;

. WCIIOJIb30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTUU W 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX 3KOJIOTUYECKUX MPOOIIeM;

Bnaoemuv:
o MOHATUIHBIM ammaparoM B o0nacTu o0Iel 3KOJIOrUH, PAlMOHAIBHOTO HCIOJIb30BAHUS

MIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEH CPEIb.

3. KpaTkoe coaepskaHue JMCHUIITHHBI

BBenenue, OCHOBHBIC TOHATHS TACUUTIIAHBI.

MecTo IUCHUIUIMHBI B CUCTEME OOIIEro U XMMHUYECKOro 00pa3oBaHHUsA. DKOJOTHYECKOE
oOpazoBaHue u 00pa3oBaHUE ISl YCTOWYMBOTO pa3BuTus. OOIIECTBO M OKpYXKaroIas cpena.
[loHATHE YCTOWYMBOTO pa3BUTHS.

Moayas 1. OOmue Bompochl 3kosioruu. buocdepa. buoskonorus. buocdhepa u
YCTOWYUBOCT.

1.1 OcHoBHBIE 3aKOHBI IKOJOTHUU. broskomnorus. [Toustue 06 skocucremax. Y CTONYUBOCTH
skocucteM buocdepa, ee IBOMIONMA B yCTOWYUBOCTh. DKOCHUCTEMBI 3€MJIM U YCTOWYHMBOCT.
OcHoBHbIe cBenieHUs O mianeTre 3emiisi. OCHOBHBIC MOHSATHSA SKOJOTHUU. 3aKOHBI U TPUHIUIIBI
skosorun. [1oToku sHEprun u BemiecTBa B 9kocucteMax. OCHOBHBIE OMOTCOXUMUYECKUE ITUKITBI
(kpyroBopoThI BemiecTB). [IMKIMYHOCTH Mpo1iecCOoB B OMOCdepe U yCTOMUHUBOCTD.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh 6uocdepsl. Jlemorpaduueckue npoOiaembl

JluHaMKKa 4elI0BEYECKOM MOMyISALNU, POKIAEMOCTh, CMEPTHOCTh, BO3pACTHAsl CTPYKTYpa.
[IpoOnemMbl COBpEMEHHOTO JTala poCTa YWCIEHHOCTH HaceneHus. [‘eorpaduueckoe
pacnpezeneHue HaceneHus. PerynupoBaHue HapoJOHACEIEHHUS.

Moayas 2. Ctpoenue u cocta reocdep 3emiin. OCHOBHBIE (PU3HUKO-XUMUUYECKHUE TTPOIIECCHI,
MpoTeKaroIue B reocdepax

2.1 Atmocdepa 3emnu

Crpoenue armocdepsl, poib (OTOXMMHUECKHX peakuuii B (PopMUpOBaHHM COCTaBa
aTMoc(hephl.

[TapuukoBsiii 3ddext. IlapaukoBeie Taszel B atmocdepe. Knmmatudeckue mociaeacTBus
AHTPONOTE€HHON JeSITEIbHOCTH.

Pacnipenenenne xkoHuentpanuu o3oHa B armocdepe. O30HOBBIN cioi. [IpupoaHsiii MUkt
o30Ha. COBpeMEHHOE COCTOSIHUE 030HOBOTO cios. IlocnencTBus paspyieHuss 030HOBOTO CJOs
3emnm uisi yenoBeka M Omocdepsl B 1enoM. CtpatocdepHbiii 030H U TPOMOCHEPHBIA O30H:
CXOACTBO U paznuuusa. MexIyHapoJHOE COTPYAHHYECTBO B 00JacTU OTrpaHUYEHUE
IIPOM3BO/ICTBA U MCIOJIb30BAHUS 030HOPA3pyLIAIOUIUX BEECTB. MOHpPEaTbCKUN IPOTOKOI.

Kucnornele 10Xy U mpoliecchl OKUCIEHUs Npumeceil B Tpomnochepe. DoToxuMuyeckuit
CMOT.
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2.2. 'mppocdepa 3emin

Bunet Bon Ha 3emie. [lpecHbie Boabl. ['naponorndeckuii nuki. ['modaabHble SKOJIOTHUECKHE
npoOieMsl rugpocdepsl. [1aBHble KaTHOHBI U @aHUOHBI MPUPOAHBIX BOJ. KucioTHO-ocHOBHOE
paBHOBecHE B MpUPOAHBIX Boaax. lllenoyHocts npupoaHbix Boa. OCHOBHbBIE TPUYUHBI, 3TAIlbl U
MOCJIEJICTBUSL ~ 3aKUCJIEHHUS  MPUPOJHBIX  BOJOEMOB.  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE
mpoueccel B HpUpPOJHBIX Bojgoemax. Crparudukanus NpupoAHbIX BogoeMoB. IIpouecchbl
spTpodukanuu BogoemoB. [IpuunHbl U nocaeacTBUs.

2.3. Jlutocdepa 3emiu

3emuas kopa. [louBa. Ctpoenue nouBerHoro cios. CoctaB mouB. OpraHnyecKue BEIIecTBa
B noyBe. Posib JKMBBIX OpraHu3MoB B (POPMHUPOBAHMM MOYBEHHOTO COs. TsKelble MEeTajlulbl B
noyse. Jlerpaganus nous. BoxHas u BeTpoBas 3po3us MOYB.

Mopayab 3. AHTPOINOreHHOE BO3JIEHCTBHE HA OKPYXKAWOIIYI0 Cpeay U paluoHaIbHOE
[IPUPO/IOII0JIL30BAHNE

3.1. Ilpuponusie pecypcbl. IlonstTe 00 oTxogax MpPOU3BOJACTBA U MOTPEOSICHUS.
MaiiooTxoiHbI€ ¥ 6€30TX0/IHbIE POU3BO/ICTBA.

3.2 TloHsiTHE O MJIAHETAPHBIX IPaHUIIAX. AHTPONOTE€HHbIE BO3MYIIEHUSI OMOT€0XUMHYECKUX
IUKIIOB a30Ta u ¢pocopa. OCHOBHBIE IPUHIIMIIBI 3€JIEHON XUMUU.

Mopayasb 4. YcToiiuuBoe pa3BUTHE

[lonsiTue 00 ycroduuBoM pa3BuTuu. Mcropus craHoBieHHs moHATUS. Bxiag
OTeYecTBEHHbIX  yueHbIX. Llenu  ycroiumBoro  paszsutus OOH. MexaynaponHoe
COTPYIHHYECTBO B OO0JIACTU YCTOMUYMBOTO pa3BUTHA. [IpombllIEHHas HKOJIOTUS U 3eJieHas
XUMHMSI KaK HHCTPYMEHT 00ecreueHus] yCTOMUUBOro pa3BUTHS. DKOJIOTHUECKas ITHKA.

4. O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOIl padoThI

. B 3auernbix | B akanmem.
Bun yuebnoit paboTsl
€IMHULIAaX yacax
O01mas Tpya0eMKOCTb JUCUMILJIMHBI 110
3,0 108
Y4eOHOMY IVIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,89 32
[TpaxTuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bua koHTpoJs: 3auer - 3auyer

AnHOTanus paboyeil MporpaMMbl AUCHUILIHHbI
«Teopernyeckue M IKCNIEPUMEHTAIbHbIE METO/AbI HCCJIEJOBAHUS B XUMUM
1. Heau aucuunaMHbI
Henbto aucuuninunel «TeopeTnueckre U SKCIIEPUMEHTAIbHBIE METO/IbI UCCIEA0BAHUS B
XUMHW» SIBJISieTCSl 0Oy4eHUE CTYAEHTOB COBPEMEHHBIM TEOPETHUECKUM U HKCHEPUMEHTaIbHBIM
METO/IaM MCCIIEZIOBaHHUsI B XHMHUHU B COOTBETCTBHUHM C KBAJU(UKALUOHHBIMU TpPeOOBaHUSIMHU
dI'0C BO.
2. B pe3yabTraTe U3y4eHusi JUCHUILIMHBI 00y4alOLIUIicA N0 MporpaMMe 0akajiaBpuarTa
JOJIZKeH::
Obnadams CIENYIOUTUMHA KOMIETEHITUSIMU
CIIOCOOHOCTBIO BBINOJHATH CTaHJAPTHBIE ONepaluy 1o npejyiaraeMbiM Metoaukam (I11K-1);
BJaJeHueM 0a30BbIMHM HaBBIKAMU HCIOJIb30BAHMSI COBPEMEHHOM ammaparypbl Ipu
IpoBeJIeHNH HayuHbIX uccienopanuii (11K-2);
BJIAJICHUEM CHUCTEMOM (yHIaMEeHTaIbHbIX XUMUdYecKuX noHstuil ([1K-3);
CIOCOOHOCTHIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU TP aHAIM3€E MOJIy4yeHHBIX pe3ynbraToB (I1K-4);
CIOCOOHOCTBIO IMOJIydyaTh U 00pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
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MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I1K-5);

BJIQJICHUEM HaBbIKAMU IMPEJCTABICHUS IOJYYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otueToB u npe3zentanuii (I1K-6);

BJIaJICHUEM METOJaMU 0e30IacHOro oOpallleHus ¢ XMMHYECKUMU MaTepHajlaMi ¢ y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B pesynbrarte u3y4eHus: AUCIUTUIMHBI CTYACHT JIOJIKCH:
3namo:
cucteMy (hyHIaMEHTAITbHBIX XHUMUYECKUX TTOHSATHI;
MeTOo/ipl  0e30macHoro oOpalleHus C XUMHUYECKMMH MaTepuajlaMu C Y4eTOM UX
(GU3NIECKUX XUMHYECKUX CBOHCTB

Ymemo:

WCTIOJIH30BATh MOJYYEHHBIC 3HAHUS TEOPETHUYECKUX OCHOB (PYHIaMEHTAIBHBIX Pa3/IeioB
XMMUU TIPU PEIICHUH POo(ecCHOHANBHBIX 33134,

MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI W 3aKOHOMEPHOCTH Pa3BUTHS
XAMUYECKOH HAyKU TIPU aHAJIM3€ TOJTYIEeHHBIX Pe3yIbTaTOB

Bnaoemuv:

HABBIKAMH TIPOBENICHHUSI XHMUYECKOTO SKCIEPUMEHTa, OCHOBHBIMH CHHTETUYECKUMHU H
AQHATTMTHYECKIMH METOJIAMH TTOJTyICHHUS ¥ UCCIICIOBAHNS XUMUYECKHAX BEIIECTB U PEAKIINH;

CIOCOOHOCTBIO IMOJIydyaTh M 0OpalaThiBaTh pe3yJbTaThl HAYYHBIX JKCIIEPUMEHTOB C
MOMOIIIBI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

HaBBIKAMHU TIPE/CTABJICHUS TIOJIYYCHHBIX pPE3YJIbTaTOB B BHJEC KpPAaTKHX OTYETOB H
Mpe3eHTalun

3. Kpatkoe conepxxaHue TUCUUILTUHBI

Mopyas 1. Ilenu u 3amaun qucuumimHel. HopMbl TeXHMKM O€30MacCHOCTH U yMEHHE
peayin3oBaTh HMX B JIADOPAaTOPHBIX W TEXHOJOTMYecKHX YycioBusx. Ilowck u mnepBuyHas
00paboTKa HayYHOU U HAyYHO-TEXHUYECKON HHPOPMALIIH.

Mopyab 2. Teopernueckue M SKCIEPUMEHTAJIbHbIE METOJbl MCCIEAOBAHUS B XUMHHU.
[IpoBeneHne HayqYHOTO SKCIIEPUMEHTA.

Moayas 3. O6paboTka pe3ynbTaTOB HAYYHOTO HKCIEPUMEHTA C TTIOMOIIBI0 COBPEMEHHBIX
KOMIIBIOTEpHBIX TexHoJoruil. IlpencraBieHue MNOIYYEHHBIX pE3yJbTaTOB B BHJIE KypCOBOM
paboTHI.

4. O0beM yueOHOM THCUMTIIHHBI

B 3auetnbpix | B akanmem.
Buner yue6HOM paboThI EAMHULIAX yacax
O0masi TpyAOeMKOCTh JUCHMILIMHBI MO0 Yy4eOHOMY 5 180
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmm (JIex) - -
[Ipaktnueckue 3ansatus (113) - -
Jlaboparopusie padoTs! (JIP) 1,78 64
CamocrositesabHas padora (CP): 3,22 116
Bua koHTpoJsi: 3a4eT / 3K3aMeH 3aver ¢
- OLIEHKOI],
KP
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AnHHOTanus paboueit mporpaMMbl TUCIHUILTAHBI
«BBegenue B pusuky»

1. Heau aucuunaMHbI
Heib0 AUCHUNJIMHBL SIBJISETCS MPUOOpPETEHHE CTYACHTAMHU 3HAHUN 10 OCHOBHBIM
paznenam (GU3UKH U YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIAHAX.

2. B pe3yibTaTe H3y4YeHHs AUCHUIIMHBI 00yYaomuiics Mo nporpaMmme dakajgaBpuarta
JAOJIZKeH:
Obnadams CIENYIOUTUMHA KOMIETEHITUSIMU
CrocoOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWUCIUIUINH B
npodeccronanbHol nesrenbHoctu (OIIK-3).
CrniocoOHOCTD BHITIOJHATH CTAaHAAPTHBIE OTIEpaIiy 10 TpeanonaraeMbiM MeToaukam (ITK-1).
B pesynbraTe n3ydeHus: AMCIUIUINHBI CTYACHT TOJKCH:

3namo:
° - CYIIHOCTh (PM3UYECKUX 3aKOHOB MEXaHUKH, MOJIEKYJIIPHON (PH3UKH B TEPMOAMHAMUKH;
° - IPUHIIMIIBI PeIIeHus GU3MUECKUX 3a/1a4;

Ymemo:
° - IPUMEHSTh TPUOOPETECHHBIE B MPOIecce OOYICHUS 3HAHUS TIPU U3YUEHUHU IPYTHX
JTUCIUTIIINH €CTECTBEHHOHAYYHOTO U OOIIETEXHUYECKOTO TUKIIA;

Bnaoemos:
° - METOJIUKOM perieHust GU3NIECKUX 3a7a9 B paMKax U3y4aeMoro Kypca.

3. KpaTtkoe cogep:xaHue IUCHHUILTHHBI
Cemectp 1
1. OcHOBBI MeXaHUKH

Kunematuka touku. Mexanuueckoe paBmxkeHue. Tpaektopus. I[lyTe mnepemerieHue.
Ckopocth U yckopeHue. OTHOCHUTEIBHOCTh JABMXKEHHSA. THUIBI JBUXKEHHS B KHHEMAaTHUKE.
PaBHOMepHOE U paBHONEpPEMEHHOE JBIKEHUE. ['paduueckoe NpeacTaBICHUE IBUKECHHE.
CBoOonHoe mazaeHue Tten. PaBHOMepHOE NBUKEHHE IO OKPYKHOCTH. OCHOBBI JIMHAMUKH.
[TepBriit 3akoH HproToHa. MHepuuanbHble CUCTEMBbI OTcyeTa. [IpUHIMI OTHOCHUTENBHOCTH
lanunes. Macca. Cuna. Bropoit 3akoH Helorona. VYcinoBus paBHOBecHsl Tel. 3aKOHBI
COXpaHEHHUs B MexaHuke. IMmynbe Tena. 3aKkoH COXpaHeHUs UMItysibca. MexaHnuueckas padora.
MoimHocTh. MexaHuueckass BSHEprus Teda. 3aKOH COXpaHEHUS DJHEPrud B MEXaHUKE.
Mexannueckue kojeOaHus U BOJIHBL. ['apMoHnyeckue koseOaHus. MaTemMaTHUeCKU MasiTHUK.
[IpyxunHbiii  MagTtHuk. [IpeBpamieHue SHepruM Npu  TAPMOHHYECKUX  KOJIEOaHUSX.
PacnpocTpanenue MmexaHM4ECKUX BOJIH B yIpYyrux cpenax. [lornepednsie u npoaoiabHble BOJHBI.

2. MoJjexkyasipas pusuka

OCHOBHBIE I0JIOKEHUS MOJIEKYIISIPHO-KUHETHUECKON Teopuu. ATOMHas runoresza. Macca
u pasmep MoJiekyn. Uucno Aporampo. MnmeansHblil Ta3. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-
KMHETUYECKON Teopuu. AOCOIIOTHAs TeMmIepaTypHas IIKaja. YPaBHEHHE COCTOSIHUS
uaeanpHoro rasza. Mzorepmuueckuid, M30XOpHbIA U U300apHbIil npouecchl. CMech HAEaTbHBIX
razoB. llonste o ¢a3oBeIX mepexonax. B3amMHble TpeBpalieHUs XUIKOCTEH M Ta30B.
Hcnapenne m xoHneHcanus. HacelieHHBIM M HEHAchILIEHHBIM mapbl. KulleHne XuakocTu.
Brnaxnocts Bo3ayxa.

3. OCHOBBI TEPMOJMHAMHUKH.

[leppoe Havamo TepMoAuMHAMUKH. BHyTpeHHss »sHeprusd. KoaudecTBO —TEIUIOTHI.
TennoemkocTh BeniectBa. Pabora B Tepmoaunamuke. Ilepsoe Hayano tepmogunamuku. U ero
NpUMEHEHHEe K pa3jiiMuHblM MmpolieccaM. ApnuabatHbelii  npouecc. Bropoe  Hauano
tepmonuHamuku. HeobOpatumocts mnporieccoB B mpupoje. I[loHdatue o BTOpoM Hayaie
tepMmoauHamMuku. [lpuHnmn paevictBua TemnoBelx asurareneid. KIIJ[ TeruioBsIX nBurarene.
NneanpHas TenoBas MallvuHa.



71

4. O0beM yueOHOMH TUCUMILTHHBI

Bcero 1 cemecTp
Buabl yueOHoi padoThl 3au. e/ 3au4. e/

aK.yac aK.yac
OO0masi Tpy10eMKOCTh JUCIHUNJIMHBI 110
yueOHOMY IJIaHY 2/72 2/72
AyIUTOpPHBbIE 3aHATHS: 0,9/32 0,9/32
Jlexuu (JIek) 0,45/16 0,45/16
Jlaboparopusie 3anstus (JIad) 0/0 0/0
[IpakTnueckue sansTus (I113) 0.45/16 0.45/16
CamocrositesbHas padora (CP): 1.1/40 1.1/40
Bua xoHTposs: 3K3amMmeH/3a4eT 3aver 3aver

AnHOTanus paboueit mporpaMmMbl TUCIUILTAHBI
«Hcropus ¢pusiocopun»

1. Heau aucuunaMHbl

Heas mucuunmiauHbl — cHOPMUPOBATh Y CTYACHTOB KOMIUIEKCHOE IMPECTaBICHUE O
ponmu u Mecte Qmiocohun B CHUCTEME TYMAHUTAPHBIX, COIMAIBHBIX W ECTECTBEHHBIX HAYK,
MMO3HAKOMUTh WX C OCHOBaMH (HUIOCO(CKOTO 3HAHHS, HEOOXOAWMBIMU [UISI PEIICHHS
TEOPETUYCCKUX M TIPAKTUICCKUX 3a/1a4.

O0603HaYEHHO TIEJIBIO OTIPEIEISAIOTCS CISAYIOMNE 3aa9H TACIUIUIAHBIL:

e (dopMHUpPOBaHKHE HAYYHBIX OCHOB MUPOBO33PEHUS CTY/ICHTOB;

e (GopMHUPOBAHHE HABBIKOB JIOTHYECKOTO, METOJOJIOTUYECKOTO B (uiIoco(ckoro aHammsa
pa3BuTHA U (QYHKIIMOHUPOBAHUS PA3TUYHBIX CPep >KU3HU OOMIECTBA, €r0 COIHAIBHBIX
WHCTUTYTOB;

e (dopMHUpOBaHHE YMEHHMH HCIOJIB30BaTh (uitocockue 3HAHUS B NPOPECCHOHATHHOU
NESTETLHOCTH OYAYIIUX CIIEIIUATICTOB;

e (GopMHUPOBAHHE TBOPYECKOTO MBIIUICHHS, CAMOCTOSTEIBHOCTUA CYXICHUN, MHTEpeca K
OTEYECTBEHHOMY U MUPOBOMY KYJIBTYPHOMY M Hay9HOMY HACIICUIO, €T0 COXPAHCHUIO 1
MIPEYMHOKEHHIO.

2. B pe3yabrare u3yuyeHus JUCHUIIMHBI 00y4alOIMiics MO MporpaMMe faKkajnaBpuara

JOJIKeH:
Obnadams CIENYIONUMA KOMIIETEHITUSIMU

- CIIOCOOHOCTH MCIOJb30BaTh OCHOBBI (PuiocoMCckux 3HAHUU Uid (POpPMUPOBAHUA
MupoBo33peHuyeckoil mozunuu (OK-1).

B pesynbpTaTe nzydeHust JUCIUIIINHBI CTYACHT JIOJKEH:
3namsp:  OCHOBHOE COJIEp)KaHWE TJaBHBIX (HIOCO(CKUX IIKOJ W HaIpaBJICHUH,

MPEACTaBUTENCH STHUX MIKOJ, CBSI3b W pazinune uX (PUIOCOPCKUX HJIEH, CBS3h HCTOPHUKO-
($bumocoPpCKUx KOHIENIUNA C COBPEMEHHBIMU IPOOIIEeMaMu MHANBUIYaTbHONW M OOIIECTBEHHOM
KU3HU;

Ymems»: moHMMaTP W aHAIM3UPOBATH ~ MHUPOBO33PEHUECKHE, COIMAIbHBIE U
WHIUBHUAyaJIbHBIE  MPOOJEMBI  COBPEMEHHOM  KW3HH; T'PaMOTHO BECTH  JTUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaMBaTh CBOIO IO3HIMIO IO 3HAYUMBIM (ritocodckum mpodiaemam
COBPEMEHHON IKW3HM, OMUPasChb Ha HapabOTaHHBIH B wucTtopun ¢uinocopun wmarepua;
MIPUMEHSTH MOJTy4eHHBIE PUI0CO(PCKUE 3HAHUS K PEIICHUIO TPO(PECCHOHATIBHBIX 33714,

Bnaoems: nipeacraBieHusMu o GpuUIocoPpum Kak HayKe U CUCTEME IIEHHOCTEH, €e MECTE B
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CUCTEME T'yMaHUTapHOI'O 3HAHUS; OCHOBaMM (PMIOCO(PCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4aeMoM TUCLUIUIMHBI, (UIOCOPCKUMU METOAAMU aHAJIM3a PAa3IMYHBIX MIPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl AJi BBIPAaOOTKM CHCTEMHOTO, LIEJIOCTHOTO B3IUIAJa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHYECKON TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUpa

3. Kparkoe conepxaHue JMCHHUIIHHBI

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

Moayis 1. AHTHYHAA U cpeaHeBeKoBas (puiocopus

AntnuHas  Quiocodpus (mocokparuku, co¢uctel, Coxpar, [emoxpur, I[lnatom,
ApucroTenb, JUIMHUCTUYECKU-pUMcKast (unocodus). [loncku nepBoHavan ObITHS B IpEeYECKOM
Harypdmiocodpun. Yuenue I[1natona 06 uaesx kak oCHOBa OOBEKTHBHOTO Haeanu3Ma. Teopus
uaeanpHoro rocyaapcrsa [lnaTtona. Yuenue Apucrtorens o yeTblpex Hayanax (IMPUYMHAX).
Jloruka Apuctorens. Ydyenue o0 o011ecTBe 1 rocyapCTBe.

OcHoBHBIH  GUIOCOPCKUE MIKOIBl JJUIMHUCTUYECKOW (Guiocopuu  (SNUKYpEU3M,
CTOMIIM3M, CKENITULIU3M).

OcHoBHble MpoOJeMbl  CpeAHEBEKOBOM  ¢uiocopun u  smnoxu  Bospoxaenus.
Bo3HHKHOBEHME XpUCTHAHCTBA, €r0 BIMSIHUE Ha oOuiecTBo U guiiocoduro. OCHOBHBIE 3TaIlbI
Pa3BUTHUS CPEITHEBEKOBON (DMIOCOPUH: MATPUCTHKA U CXOJACTHKA.

[latpuctuka. @unocodus ApryctuHa. I[Ipobrema COOTHOIIEHMS 3HAHUS U BEPBHI.
Cxonactuka. @unocodus dombpl AKBUHCKOTO U €ro «J0KazareiabcTBay» ObiTua bora. bopnOa
HOMHMHAJIU3Ma U peau3Ma.

Ounocodust rymanuszma. Hatypdunocodus snoxu Bospoxnenus (Hukonait Ky3zanckuid,
Jlxopnano bpyno). CounanbHo-nonutuueckue ydenust (Huxkono Makuasemnu, Tomac Mop,
TomMmazo Kammnanemna).

Monyasb 2. ®uiaocopust Hosoro Bpemenn u 3moxu Ilpocsemenns (XVII — XVIII
BB.)

DOMIUPU3M U PAaLlMOHAIIN3M — OCHOBHbBIE HanpasieHus ¢uinocopun Hosoro Bpemenu. @.
B3K0H — OCHOBONOJIO)KHUK AMIUpHU3Ma. Posib METO10JI0TMM B HaydHOM nNo3HaHuu. P. Jlekapt —
OCHOBOITIOJIO)KHUK panuoHanu3mMa HoBoro Bpemenu. Yuenue o meroxe. [dyamusm Jlexkapra —
Y4€HHUE O JIBYX CyOCTaHIUSAX, MEXaHULIU3M.

Jlunus smmupuzma (T. ['o66¢, k. Jlokk, k. bepkmu, J. FOm). Jlunusa panmonannsma
(b. Cniuno3a, I'. Jleii6uu).

®unocodust smoxu  [IpocBemenus. OCHOBHBIE TPEICTABUTENN  (PPAHILy3CKOTO
marepuanuzma X VIII Beka: XK. Jlamerpu, 1. Hunpo, K. I'ensBennit, I1. I'onp6ax. CommaibHO-
MOJINTUYECKUE uien MblcauTenel snoxu [IpocsemieHus.

Hemenkas xnaccuueckas ¢unocodpus. W. Kanr. JlokpuTuueckuii M KpPUTHUECKHIM
nepuoasl B TBopuecTBe Kanrta. «Kputuka umcToro paszyma» — ydeHHE O BO3MOXKHOCTAX
yesoBedyeckoro pasyma. «Kputuka npaktudyeckoro pasymay — yuenue Kanra o HpaBCTBEHHOCTH.
®dunocopust Guxre u lemmmara. OOBEKTUBHBIN UACATH3M U TUaJeKTUKa [ eress.

MoayJs 3. OcHoBHBIE (puitocopckne HanpaBaeHus XIX-XX BB.

Pycckas ¢punocodpus XIX — XX BB. 3anagHuku u ciaBsiHOQuibl. Criop o MyTsSX pa3BUTHS
Poccuu u ero coBpemeHHoe HanojgHeHHe. MaTepuain3M pyCCKUX PEBOIIOIUOHHBIX JEMOKpPATOB.
dumocodekas 1okTpuHa «BceequHCTBa» Bi. CosoBbeBa U PEIUTHO3HO-MIOITUYECKOE YUEHHUE O
Codun. Yuenne o ceobone H. bepasiera. Pycckuit kocmusm konna XIX — nagama XX Bekos (H.
®enopos, Ba. Conoswes, K. [{uonkosckuit, [1. ®nopenckuit, A. Ymxkesckuii, B. Bepnaackuii u
ap.).

OcHoBbl MapkcucTckod ¢unocoduu. Yuenue Mapkca 00 otuyxkiaeHuu. CylHOCTh
MaTEpPUATUCTUUECKOTO TOHUMAHUS HCTOPUHU: ONIPENENAIomas poJib MPOU3BOACTBEHHbBIX
OTHOIIEHMH. 3aKOH BO3pacTaHMsl POJM HApPOAHBIX MacC B HCTOPUYECKOM IIpOILECCE.
OOwecTBeHHOE ObITHE U 00IecTBEHHOE co3HaHue. [loHsATHE O001eCTBEHHO-IKOHOMUYECKOM
dbopmanuu. basuc n Hancrpoiika. KoHuenmus yenoBeka U JMYHOCTH B MapKCU3Me. MapKCcu3M 1
COBPEMEHHOCTb.
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Wppaumonamuctuueckast ¢unocopus. A. llonenraysp. Yuenue o Bone. @. Hume u
dbunocodus xxuznu. Ix3ucrennuanmm (M. Xaitaerrep, K. fAcnepc, XK.-I1. Captp, A. Kamrio).

[lo3uTuBHU3M,  HEOMO3UTHUBU3M U  MOCTHO3UTUBU3M.  (DanbCUPUKATUOHUZM U
anTukyMmyisaTuBu3M llonmnepa. Konuenmus Hayunsix peomntonnii Kyna.

I'epMeHeBTHKA KaK METOJOJIOTHYECKasi OCHOBA TYMaHUTAPHOTO 3HAHMSL.

OpeiiguzM u HeoPpeiausm. [Ipodaema cooTHOMIEHN OMOJOTUYECKOTO U COLIMAILHOTO.
[ToctmonepHU3M.

4. O0beM yueOHOM THCHMIIHHBI

B 3auetnbix | B akanmem.

Bunel yue6HOM paboThI €AMHULIAX yacax

O0masi TpPyAOeMKOCTb JAHUCHMUILIMHBI 10 Y4YeOHOMY 5 7
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 16/36 16
[Ipaktnueckue 3ansatus (113) 16/36 16
Jlaboparopusie paboTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3a4eT / 3K3aMeH - 3aver

Hucyunaunsl no evioopy

AnHOTanus paboyei MporpaMMbl IUCHUTLIMHbI
DJIeKTUBHbIE TUCHHUIJIMHBI 10 GU3NYECKOI KYJIbTYpe U CHOPTY

1 Heau aucuMnaMHbI

— OBJIAJICHHME CHUCTEMOM TPAaKTUYECKUX YMEHHUW U HaBBIKOB, 00€CIEeYMBAIOLINX
COBEPLICHCTBOBAHUE MCUXO0(U3UUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIOCOOHOCTEH HCHOJIB30BaTh pa3HOOOpasHble (QOpMBI  (PU3UYECKOI
KYJIbTYpPbI, CHOPTa U TypuU3Ma JUIsl COXPAHEHUS M YKPEIUIEHHS CBOETO 3J0POBbS U 3/10pPOBbA
CBOMX OJIU3KUX B MMOBCEAHEBHON KU3HU U MPOPECCUOHATBHOMN AESITETbHOCTH;

—  (opMHpOBaHHE MOTHBAI[MOHHO-IIEHHOCTHOI'O OTHOIIEHMS K (PU3HUECKON KYIbTYpE,
(¢u3nyecKOMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 3/I0POBBINA 00pa3 )KU3HU;

— oOyyeHue TEXHUYECKUM U TAKTUYECKUM IIPHEMaM OJHOTO U3 BUJIOB CIIOPTA.

2 B pesyabraTre u3yYeHHs JAUCUMIUVIMHBI 00yYamluiicd MO0 INporpamme
0aKkaJaBpUATA N0JI/KEH:

Obnadams cnenyronumu 001mekyasTypHbiME (OK) KoMmeTeHIsaMHu:

—  CIOCOOHOCTBIO K caMoOpraHu3auu u camoodpazonanuio (OK-7);

—  CIIOCOOHOCTBIO HCHOJIB30BAaTh METOABl U CpeAcTBa (DU3MYECKOW KYJIbTYphl JUIS
o0ecrieueHust MOJHOLIEHHON COIMalIbHOM U IpodeccroHanbHoi fesrenbHocTu (OK-8);

3namp:

—  HAay4YHO-IPAKTHYECKHE OCHOBBI (U3NYECKOU KYJIbTYpPbI U CHOPTA;

—  COLMaJbHO-OMOJOrMYECKHE OCHOBBI (PU3UYECKOU KYIbTYpPBI U CIOPTA;

—  BJIMSHHE O3J0POBHUTENBHBIX CHCTEM (PU3UUYECKOIO0 BOCHUTAHMSI Ha YKpEIUICHHE
3/10pOBbsI, TPODUIAKTUKY NPOPECCUOHATBHBIX 3a00I€BaHUM U BPEAHBIX IPUBBIUEK;

— CcrmocoObl  KOHTpOJST W OLEHKH (PU3WYECKOro pa3BUTUS U (PU3NYECKOU
[IOATOTOBJIEHHOCTH;

— TpaBWIa U CIIOCOOBI INIAHUPOBAHUS MHIMBHUIYaTbHBIX 3aHATHHA Pa3IMIHON IIETEBOM
HaIpPaBJIEHHOCTH;

— cnoprusHsele Tpaguuun MXTHU-PXTY nm. [I.1. Menneneesa.
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Ymemon:

—  BBITIOJIHATH MHAMBUIYAJIHHO TOI00paHHBIE KOMILJIEKCHI MO0 (PU3UYECKON KYJIBTYpe U
pa3IUYHBIM BUJIaM CIIOPTA;

—  OCYLIECTBJISTH CaMOKOHTPOJIb 3a COCTOSHMEM CBOEro opraHu3sMa u coOdroaaTh
MpaBUJia TUTUCHBI U TEXHUKU O€30TIaCHOCTH;

—  OCYLIECTBJISTh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opmax 3aHsITHIM
¢buznyecKoi KyabTypoil U CIIOPTOM;

—  BBITIOJIHATH IPUEMBI 3AIUTH U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Bnaoemyw:

— CpeacTBaMU M METOJAaMH YKPEIUICHUS WHANBUIYaIbHOTO 3/0POBbs, (DU3UIECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JOJDKHBIM  ypOBHEM (HU3WYECKOW TMOATOTOBICHHOCTH, HEOOXOJAMMBIM ISt
KayeCTBEHHOI'0 YCBOEHHS Mpo(eCcCHOHAIbHBIX YMEHUIN 1 HaBBIKOB B Mpoliecce 00yueHus B By3e,
UIsi o0ecredeHusl TOJTHOLICHHOW COIMAIbHOM W TPOQPECCHOHAIBHOW JEATEIHHOCTH IOCIE
OKOHYaHUS y4eOHOTO 3aBEJICHUS;

—  TEXHUYECKUMU U TAKTHYECKUMHU HABBIKAMU B OJTHOM W3 BHJIOB CIIOPTA.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Kypc mucummmesl «llpukiagHass (u3dnyeckasi KYJbTYPa» pEAIU3yeTCs 4epes
BapUATUBHBIA KOMIIOHEHT (3JIEKTUBHBIN MOysb) 328 4acoB (BUJ crIOpTa MO BBIOOPY CTYIEHTA),
B 3auUeTHbIE €IMHUIIBI HE MEPEBOAUTCSA, SBISETCS 00S3aTENbHBIM ISl MCIIOJHEHUS IPU OYHOU
¢opme obyuenus.

[Iporpamma paccuntaHa Ha wndydeHue gucuuiuiiHbl «IIpukinagHas  ¢Qusnyeckas
KyJbTypa» B TEUEHUE IIECTH CEMECTpPOB M IIPENIoJaraeT, 4ro oO0ydarolHecs HMEIOT
TEOPETUYECKYI0O MOATOTOBKY B OO0JacTH AUCUHUIUIMHBL «Pu3nyeckas KyJabTypa U CHOPT»,
3aKaHYMBAETCS 3a4€TOM B KOHIE KaXIoro cemecrpa. KOHTposb yCIIEBaeMOCTH CTYIECHTOB
BEJIETCS 10 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

I[IpakTnyeckune 3aHATHS.

[IpakTrdeckuii pas3ien nporpaMMbl peain3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX TpyIIax Mo oouieil Gpu3nyeckoil MoAroTOBKE UM 10 BEIOpAaHHOMY BUJLY CIIOPTA.

[IpakTueckue 3aHATHS MOMOIAalOT TNPUOOPECTH OMNBIT TBOPUYECKOM MPaKTUYECKOI
NEeSITeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENIbHOCTh B (DM3MUYECKOM KyJIbType M CHOpPTE B LEJAX
JNOCTHXEHUSI (U3UYECKOTO0 COBEPIICHCTBA, IMOBBILIAIOT YPOBEHb (PYHKUHUOHAIBHBIX H
JIBUTATEJIbHBIX CIOCOOHOCTEH, HalIPaBJIEHHO (POPMHUPYIOT KaueCTBa U CBOICTBA JINUYHOCTH.

[IpakTnueckuil paszznen BKiIOYaeT B cedsd moapas3zaensl: mo oOlmied  ¢uznyeckoit
noarotoBke (O®II) u crnenuanbHO Ppu3nyeckoil moarotoBke mo suaam crnopra (COII).

Y4eOHO-TpEHUPOBOUHbIE  3aHATUSA  0a3UPYIOTCA HAa  IIUPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUNH M METOJIMYECKHMX YMEHUMH, Ha MPUMEHEHHU Pa3HOOOpa3HBIX CPE/ICTB
¢u3nuecKoi KylnbTypbl M CHOpPTa, CHOPTUBHON U MpOQeccCHOHANbHO-PUKIAAHON (pu3ndecKkon
ITOJTOTOBKE.

VYaensercs BHUMaHUE BOIIPOCaM IPOBEICHHUS COPEBHOBAHMM (IIpaBHila COPEBHOBAHUM,
CUCTEeMa pO3BITPHILIEH, OnlpeiesieHue nodeauTeneit, 000pyA0BaHNE U UHBEHTAph).

KputeprueM ycnemHocTd ocBO€HUsI y4eOHOTO Marepuasa SBJSETCS SKCIEpTHas OLIEHKa
IIPENO/IaBaTells, YUUTBIBAIOILAS pecyIAPHOCHb NOCEeUjeHUs 00A3AMeNbHbIX YUeOHbIX 3aHAMULL,
BBINIOJIHEHUE YCTAHOBJICHHBIX HA JaHHBIA CEMECTP KOHTPOJBbHBIX HOPMATUBOB (TECTOB) OOIIEiH
¢u3NyecKol U CHOPTUBHO-TEXHUYECKON TMOATOTOBKH JUISI OTAEIbHBIX TPYNH pa3Iu4yHON
CHOPTUBHOM HAIPABJIECHHOCTH.
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4. O0beM yueOHOM TUCUMILUIUNHBI (BAPUATHUBHBIA KOMIIOHEHT)

B CemecTpsl
Bun yuebnoit paboTsl aKazeM. I II I v A% VI
qacax
Oomas TPY10€MKOCTh 328
AUCHHUILIMHBI 110 y4e0HOMY IIaHY

AyIUTOpPHBbIE 3aHATHS: 328 32 66 66 66 66 32
IIpakTHYeckue 3aHATHS 328 32 66 66 66 66 32
Bua uTtoroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | 4er 4eT 4eT | 4Yer | 4Yer

AnHOTaIus paboueit mporpaMmMbl TUCIUILTAHBI
«Ileparoruka»

1. Heau aucuunaMHbI

Henabo aMCHUIUIMHBI SBJSETCS NPUOOpPETEHHE CTYAEHTaMU 3HaHUM B o0sactu

MeAarornyeckoil 1esTenbHOCTH.
2. B pe3yabTraTe U3y4eHusi JUCHUIIMHBI 00y4alOLIUIiCA N0 MporpaMMe 0akajaBpuaTa
JOJIZKeH::

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

- CIIOCOOHOCTBIO K cCaMOOpraHu3aluu 1 camooodpaszoBanuto (OK-7);
- BJIQJICHHEM cucTeMOl (pyHAaMeHTalIbHBIX Xumuueckux noustuit (I1K-3).
B pe3ynbraTe u3yueHus: AMCUUILINHBI CTYJEHT JTOJIKEH:

3namo:

[IEHHOCTHBIE OCHOBBI 00pa30BaHuUs 1 MPO(ECCHOHATLHON AEATEIbHOCTH;

MIPAaBOBbIE HOPMBI TIEArOTMYECKON JIESATEIBHOCTH M 00pa3oBaHUs; CYIIHOCTh U
CTPYKTYpY 00pa3oBaTEeNbHBIX MPOIECCOB; OCHOBBI MEIUIIMHCKUX 3HAHHWHA W 37J0POBOTO
o0pa3a KH3HU;

0COOEGHHOCTH  TEJAarorMuecKoro Ipomecca B YCIOBUSX — IMOJHKYIBTYpPHOTO |
MOJIUITHUYECKOIO OOIIECTBA;

TEH/ICHIIUN PAa3BUTUS MHUPOBOTO HMCTOPUKO-IIEAArOrMYECKOT0 IPOIecca, 0COOCHHOCTH
COBPEMEHHOTO JTarna pa3BUTHS O0Opa30BaHUS B MHPE; OCHOBBI IPOCBETHUTEIHCKOM
NeSTeIbHOCTH,

METOJIOJIOTHIO MEarOTHYECKUX UCCIIEOBAaHUI MPoOIIeM 00pa3oBaHMS;

TEOPUM U  TEXHOJOTMM  OOYy4eHHs; 3aKOHOMEPHOCTH  (PU3UOJOTHYECKOTO U
MICUXOJIOTUYECKOTO ~ PAa3BUTHSA, CIIOCOOBI IICHXOJIOTUYECKOTO W IEJaroru4ecKoro
U3Y4EHHUs 00YyJaroIuXcs;

CrocoOBl  B3aWMOJICHCTBHS TIelarora C pa3InYHbIMH CYOBEKTaMH I€IarOTrHIecKOro
nporecca;

crocoObI MPo(EeCCHOHATTEHOTO CAMOTIO3HAHUS U CAMOPA3BUTHS;

Ymems:

CUCTEMHO AHAJIIM3UPOBATH u BI)I6I/IpaTI) BOCIINTATCJIBbHBIC n 06p330BaT€J'II)HI)Ie
KOHIICIIITUH,

HUCITIOJIB30BATh METOObI IICUXOJOTHUECKOH U HeI[aFOFI/I‘-IeCKOI\/II AVUArHOCTUKH JIs1 PCIICHUSA
npodecCHoHANTBHBIX 33]1a4;

YUUThIBAaTh B INICJArorid4cCKOM BSaHMOHGfICTBHH 0COOEHHOCTH HHIUBUAYAJIIBHOI'O
Pa3BUTHUA YUAIIUXCA

IMPOCKTHUPOBATH y‘~IG6HO-BOCHI/ITaTeJ'IBHBII71 mponecc € HMCIO0Jb30BAHHMEM COBPEMCHHBIX
TGXHOJ'IOFI/II\/’I, COOTBCTCTBYIOIIUX 06Il[I/IM u CHGHI/I(i)I/ILIeCKI/IM 3aKOHOMCPHOCTAM H
OCOOCHHOCTSIM  BO3PAacCTHOTO  Pa3BUTHUS JIMYHOCTH; CO3/IaBaTh  IIEJIarOTHICCKH
11e7Ieco00pa3HyIo U MCUXOJIOTHYECKH O€30TMaCHYI0 00pa30BaTEIIbHYIO CPENY;
B3aMMO/JICHCTBOBATH C Pa3IMUYHBIMH CYOBEKTAMU TIeIarOTHIECKOTO MPOIiecca;
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Bnaoemuv:
e crnoco0aMu OpPHEHTAlUU B MPOPECCHOHAIbHBIX MCTOYHUKAX HMHGMopManuu (KypHajbl,
caiiTbl, 0Opa3oBaTebHbIE OPTAJbI);

e crnoco0aMu  OCYHIECTBICHHUS IICUXOJIOTO-NIEAATOTMYECKON  TMOJACPKKH |
COMPOBOXKICHUS;  crloco0aMu  IPEOyNpeXJIeHUs  JAEBHAHTHOIO  IOBEIEHUS U
IIPaBOHAPYIICHUN;

e crnoco0amu B3aUMOJEHCTBUS C JPYrUMH cyObeKTaMHu 00pa30BaTEILHOIO IPOLiecca;

e crnoco0aMu MPOEKTHOM M MHHOBALMOHHOM NESATEJIbHOCTH B 00pa3oBaHMHU; criocobaMu
YCTAHOBJICHHUA KOHTAaKTOB nu oAACPIKaHUA BBaI/IMOI[GfICTBHSI C Cy6T)€KTaMI/I
00pa30BaTEJILHOTO IIPOLECcCa B YCIOBUAX MOJIUKYIBTYPHOH 00pa3oBaTeIbHON Cpeibl;

e crnoco0aMu COBEPIIEHCTBOBAaHUS MPO(HECCUOHANIBHBIX 3HAHUN U YMEHU.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI
1. [legarornka Kak HayKa 0 BOCHIUTAHUM M Pa3BUTHH JIMYHOCTH

[legaroruka kak couuanbHas Hayka. OCHOBHbIE KAaT€rOpUM M TOHATUS B I€JIarOrvKe:
BOCIIUTaHWe, oOpa3oBaHue, oOydyenue. llemarormueckuii mpouecc, mneaarornyeckuil (Qaxr,
negarornyeckoe sipiaeHue. CBs3b IMENArorukyd C JPYrUMU HaykamMu O uyenoBeke. Cucrema
negarornyeckux Hayk. MaxTopsl pa3BUTHUS JIMYHOCTU. METOAbI UCCIIEJOBAHMS B IT€JarOTHKE.

2. IIpouecc o0y4yeHust, €ro 3aKOHOMEPHOCTH M NPUHUIMIIBI.

Teopust 06pa3oBaHus 1 00yueHUs Kak BaKHEWIIas yacTh neaaroruku. @yHKuuu o0y4yeHus,
MHOT00Opa3ue NoJIX010B K UX peaju3aluu B cOBpeMeHHOU nuaakTuke. [Ipouecc odyuenus, ero
3aKOHOMEPHOCTH U MNpUHIMIBL. OpraHudyeckoe €IuHCTBO NpenojaBaHusl W  YYEHUS.
B3aumocss3b 00pa3zoBaHus U pa3BUTHS. 3aKOHOMEPHOCTH U MIPUHLIUIIBI 00Y4YEeHHUSL.

3. Conep:xxanue o0pa3oBaHusl.

CoBpemeHHbIE KOHILENIMM cojaepkaHusl oOpazoBaHus. CoueTaHWe HWHBAPUAHTHOTO U
BApUATHUBHOIO KOMIIOHEHTOB B COJEpXaHUM 00pa3oBaHusA. [ocCyaapCTBEHHBIH CTaHAapT
oOpa3oBaHus. YueOHbIH 11aH, yueOHas mporpamma, yueOHUK.

4. ®opmbl OpraHu3anuu 00yYeHus.

[Tonsite o gopmax opranuzanuu 00ydeHus, MHOroooOpasue ux BuaoB. KiaccHo-ypouHas
¢dopma opranuzauuu oOydeHus. Tumbel U CTpykTypa ypoka. CoueraHue paziu4HbIX (QopM
OpraHM3alMy I[03HABATEIbHOM JIEATEJIBHOCTH y4alluxcsi Ha ypoke. TpeOoBaHus K
coBpeMeHHOMY ypoky. [lyru nosblmenust 3¢pdextuBHOCTH ypoka. IlepcriekTuBbl pa3BUTHS
ypoka. JIEKIIMOHHO-CEMHUHAPCKO-3aueTHasl cucTeMa o0yueHus. MactepcTBo yuuress.

5. MeTtoabl o0y4yeHusl.

[lonsiTie o Meromax u mnpuemax oOydeHus. Paznuunble moaxonpl K Kiaccuukanuu
MeTo10B oOyueHus. Kpurepuu Beibopa Mmeto10B 00yuenus. CpeactBa 00ydeHHsI B COBPEMEHHOM
LIKOJIE.

6. AHa1M3 pe3yJIbTATUBHOCTH 00y4eHMSl.

JluarHocTvka YCIEeBaeMOCTH — COCTaBHasi 4acTb ydeOHoro mpouecca. llenu, 3amauw,
(GYHKIIMY KOHTPOJIS U y4yeTa 3HAHUM, YMEHHH U HaBbIKOB. TpeboBaHus K KOHTpOJO. Buabl u
(GbopMbl TMArHOCTHKM M YydeTa YCIEBAaEMOCTH Y4YalllUXCsl Pa3HOro BO3pacTa IO PA3IUYHBIM
npeaMeraM. AHaju3 U caMOaHajIu3 pe3y/bTaToB oOyueHus. TecroBas mpoBepKa 3HAHUM.

7. Ilponecc BOCIUTAHUSA U €r0 0COOEHHOCTH.

Bocniutanme  kak  LeIEHANpaBIEHHBIM, CHEUAIbHO  OPraHU30BAHHBIA  IPOLECC
(dbopMHUpOBaHMSI JINYHOCTH, €0 OCHOBHbIE XapakTepucTUkU. Crenuduka BOCIUTAHUS B YPOUHOI
U BHEYpOouHOH AestenbHocTU. Llens u 3agaun Bocnutanus. Cojiep:kanue, CTPyKTypa, PUHIUIIBI
BOCITUTaHMUSL.

8. ®opMbI M MeTObI BOCIMTAHUS.

Meto BocnuTaHMsl Kak CIOCOO ONpeeNeHHbIM 00pa3oM OpraHU30BaHHOW COBMECTHOM
NEeSITeIbHOCTH Tejarora U BocnuraHHuka. CucremMa METOJI0B BOCHHMTAHUS, UX KJIacCU(pUKALIMSL.
Creuu¢urka HCIOIL30BaHUS METOJIOB BOCHUTAHUA. Buabl BOCHUTHIBAIOLIEH JESTENBbHOCTH,
0COOEHHOCTH MX UCHOJIb30BaHus. OpraHuzanus pa3InyHbIX GOpM BOCIUTAHUS.

9. KosiIeKTHB M JINYHOCTH, HX B3aUMO/IelicTBHE B NpoLecce BOCIIUTAHUS.

OO1ecTBEHHBIM XapakTep BOCHMUTAaHHA. 3HAYE€HUE KOJUIEKTHBAa B Pa3BUTHU JIMYHOCTH.
Paznuunble BUABI JETCKUX  COOOILECTB. KomnektuB kak cnenuduueckas ¢dopma
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B3auMoJIelcTBUs JoJeil B rpynne. CyliecTBeHHbIE MPU3HAKU KoJuiekTuBa. KosulekTus kiacca
Kak BocnuThiBawomas cpena. Craauu pa3BUTHA JIETCKOTO KOJUIEKTHBA. MeToauKa M TEXHUKa
CO3/aHUSI U Pa3BUTHUSl YUEHMUECKOT0 KoJUleKTuBa. Cucrema nepcreKkTus.

10. OcHOBBI CeMeIHOI0 BOCIIMTAHUA.

CeMmbs, ee cTpykTypa U (yHKUMH, Ha3Hau€HUE B JKM3HU U pPa3BUTUU peOEHKA.
OcoOenHoctu coBpeMeHHONW ceMbu. CeMbsl Kak MO3UTHUBHBIH U HETaTUBHBIM (akTop
BocnuTanus. Cnernuduka cemeiiHoro Bocnutanus. Haznaduenue, 1enpb, GQyHKIMH paOOThI MIKOJIbI
C ceMbeH.

4. O0beM yueOHOH TUCHMILTHHBI

B 3auetnbix | B akanmem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpyAOeMKOCTb JAHUCHHUILIMHBI 10 Y4YeOHOMY 4 144
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaxtuueckue 3anstus (113) 0,89 32
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,67 60

Bua koHTpoJsi: 3a4eT / 3K3aMeH 1 JIk3ameH-36

AnHOTaIus paboueit mporpaMmMbl TUCIUILTAHBI
«MeToanka npenogaBaHus XuMUI»

1. Heau aucuunaMHbI
OCHOBHOU WeNbI0 YIeOHOU MUCIHUIUIMHBI «MeToarKa NperogaBaHus XUMHAM» SBIISCTCS
(OpMHpOBAHKE y CTYJICHTOB IMPOYHBIX TCOPCTHUYCCKUX 3HAHWA W TMPAKTUICCKUX HABHIKOB B
00J1aCTH TIPENO/IaBaHMs XUMHH.

2. B pe3yabTraTe u3y4eHusi JUCHUIIMHBI 00y4alOLIUIics N0 MporpaMMe 0akajaBpuaTa
JOJIZKeH::
Obnadams CIENYyIONTUMHA KOMIETEHITUSIMU
- CIIOCOOHOCTHIO K caMOOpraHu3almu u camooopasosanuto (OK-7);
- BJIQJICHHEM cucTeMol (pyHAaMeHTalIbHBIX Xumuueckux noustuit (I1K-3).
B pesynbrate u3y4eHus: AUCHUTUIMHBI CTYACHT JIOJKCH:

3namo:

J TEOPETHYECKUE OCHOBBI TIEAarOTMYECKOTO Tpolecca W OOIIyI0 METOIUKY
MIPETo/IaBaHusl Pa3IMYHBIX PA3/IeIOB XUMUH;

J TEOPETHUYECKUE H TICHXOJIOTO-TIEJAarOTHIECKNE OCHOBBI YIIPABIICHUS O00ydeHHEM
XAMUW;

. MHOT00Opa3ue GopM U METOAOB IIPENOJaBaHU XUMUU;

J npoOsieMbl W TEHACHIIMH Pa3BUTHA XHMHUYECKOTO OOpa3oBaHHMA W IYTH HX
pereHus.

Ymemo:

J MPOBOJIUTH HAYYHO-METOMUECKUI aHAIN3 TUIAKTHIECKOTO MaTeprana;

. MCTIOJIb30BATh PA3IUYHBIC METOBI M CPEICTBA OOYUCHHSI XUMHUU;

J OCYIIECTBIISITh KOHTPOJb YCBOSHHS 3HAHWW, TUArHOCTUPOBATH YCBOCHHBIC
XAMUYECKHE 3HAaHUS H KOPPEKTUPOBATH IIPOIIECC OOYICHUS;

Bnaoemp:

L OCHOBHBIMH METOJaMU IIPCTIOJaBaHU XUMHUU
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L OCHOBHBIMH METOJaMHU OIICHKN 3HAaHUH yJamuxcs.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Benenue: nenu u 3agaun kypca «Metonuka mpenojgaBaHusi XuMun». OcoOEHHOCTH
COBPEMEHHOU cpenHel o00meo0pa3oBaTebHON MKOJIBI. [IpeeMCTBEHHOCTh CPEIHEH IIKOJIbI
BbICIIeH mIKOJIbI. OTedecTBEHHbIE M 3apyOeXKHble IeJaroru-xMMHKU. Benukue mnenaroru-
XUMHUKU POCCUICKOr0 XMMHKO-TEXHOJIOrMYECKOro yuuBepcurera um. [I.1. Menneneena.

[Toctpoenne kypca «Meroauka npenojaBaHusi XumMuu». Mctopust pa3BUTHS METOAUKH
IpernojaBaHusl XMMUHU Kak Hayku. McTopuueckue cBeieH!sI O CTAHOBJIEHUU U Pa3BUTHH METOIUK
npenojaBaHus XuMuu. OTedyecTBeHHas IKOJIa METOJUKN O0y4eHHUsI XUMUU U €€ CO3/IaHue.

CrpykTypa COBPEMEHHOr0 Kypca XUMHUU B pOCCHICKMX MIKojax. Jlumakruueckue
TpeOOBaHHUA K COJIEPKAHUIO IIKOJIBHOTO Kypca XUMHH.

Metonuka oOydeHuss B cpeaHei mikoje. OcOOEHHOCTH TMpernojaBaHUsl XUMHH (B
CEJIbCKHX IIKOJaX, B IIKOJIAX U Y4eOHBIX 3aBEJCHUSIX C XMMHUYECKUM yKJIOHOM). I[IpenonaBanue
xuMuM B PoccuiickoM XuMuKO-TexHOJornueckoM yausepcutere .M. Menaeneena.

OOpazoBarenbHas, BOCHUTaTeNbHas W  pa3BuBaroiias (QyHKUMM oOyueHus B
[penojaBaHuu XUMUU.

HuddepenuupoBannoe odydenne xuMuu (MpoodIeMHOE 00yICHHE).

Ponp MexnpeMeTHBIX CBS3€H B IIKOJIBHOM KypCce XUMUHU.

JIeMOHCTpaIMOHHBIA 3KCIIEPUMEHT, J1a00paTOPHBIE OMBITHI U MPAKTUUYECKUE 3aHITHUS B
[penojaBaHuy XUMUU.

Ponp kadecTBeHHBIX 3a7ay B NpenofaBaHUM XUMUU. Vcrosb30BaHHE aNrOPUTMOB B
LIKOJIBHOM Kypce XUMUU. MeTouka oOyuyeHus! peleHuI0 KOJIMUYECTBEHHBIX 3a1a4.

Pa3BuTne no3HaBaTENbHOM AKTHBHOCTH Y4YalllUXCSl B Ipolecce OOydyeHUs XUMHHU.
Pa3BuTHe TBOpUECKHX CIIOCOOHOCTEN ydanuxcs, IOCTAHOBKA U PELIEHUE HECTaHJAPTHBIX 3a1ad.

KouTtponbs pesynpraToB oOydenust xumuu. Poimp u Mecto koHTposisi. CoBpeMEHHbIE
METO/Ibl KOHTPOJISI 3HAHUN U YMEHUH yJaliuxcsl.

Hcnonb3oBaHne COBPEMEHHBIX TEXHOJIOTHM MTPU 00YYEHUH XUMUH.

Ponb 1 MecTo 9K0I0rM4ecKUX MPOLECCOB B MPENOJaBaHUU XUMUU.

3axmtouenue. [lepcriekTUBEI npeno aBaHusi XMMUU U Pa3BUTHE METOAUKH IPENogaBaHus
XAMUH.

4. O0beM yueOHOMH THCUMITHHBI

B 3auetnbix | B akanmem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpPyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 4 144
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[IpaxTuueckue 3anstus (113) 0,89 32
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,67 60

Bua konTpoJs: 3a4eT / 3K3aMeH 1 JIk3ameH-36
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AnHHOTanus paboueil mporpaMmMbl TUCIUILTAHBI
«IIcuxosaorus»
1. Hean nucuunjJauHbI

Leab0 AUCHMIVIMHBI SBISETCA NPHOOPETEHUE CTyICHTAaMH 3HAHWM B 00JacTu
3(PeKTUBHON KOMMYHUKAIIUHA ¥ B3aUMOJICUCTBUSI B KOJUICKTHUBE.

2. B pe3yabraTe U3y4eHusi JUCHUILIMHBI 00y4alOLIUIicA N0 MporpaMMe 0akajiaBpuaTa
JOJIZKeH::

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

+ CIIOCOOHOCTH paldoTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCHPHUHUMAs COLUAJIbHBIE,
ATHUYECKHE, KOH(EeCCHOHANIbHbIE U KylIbTypHbIe paznuuus (OK-6);

* ClIOCOOHOCTBIO BBITIOJIHATH CTaHAApTHBIE Ollepaluy 1o npeaiaraembiM Metoarkam (I1K-1).

B pe3ynbraTe n3yuyeHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3namp: OCHOBHBIE TIICUXOJOTHYECKHE TMOHATHS (IICUXMKA, CO3HAHWE, WHJIUBUJ,
JUYHOCTh, HMHIUBUIYAIbHOCTb, IICUXMYECKHE TPOLECCH, KOMMYHUKAIUs, BOCIPUATHE,
B3aMMOJICHCTBHE, LIeJIeNoJlaraHue M 1p.); ICHUXOJIOTHYECKHE OCOOEHHOCTH Ipoliecca
o011eHus; MpodecCHOHATbHO Ba)KHbIE KAayeCTBA, 3HAYMMble JUIs Oynylleill crnenuanbHOCTH;
crocoObl pa3pabOTKH ONTHUMAIbHBIX IPOTPAMM JIOCTHKEHUS MPOPECCUOHATBHBIX LIeNEH;

Ymems: ananusupoBaTh CBOM BO3MOXHOCTH M OTI'PAaHMYEHHs, MCIOJb30BaTh METObI
CaMOJMAarHOCTHKHU, CaMOINO3HAHUS, CaMOPEryJsiHUd U CAMOBOCIIHMTAHUS; yCTaHABIUBATH C
KOJIJIeTaMH  OTHOUIEHHS, XapakTepusymomuecs d(PQPEeKTUBHBIM  YpOBHEM  OOIIECHUS;
aHaJU3UPOBATH NMPOOIEMHBIE CUTYAllUH C TOYKU 3PEHUS NICUXO0JIOTHH YEJIOBEKA;

Bnaoemp: HaBblkaMH U METOJAaMU Pa3peIlIeHUs MPOOJIIEMHBIX CUTYallMil, BO3HUKAIOIINX
B Ipolecce oOuieHus (B TOM 4ucie KOHQIMKTHBIX); HaBbIKAMU U METOJIaMH IOBBIIIEHUS
YPOBHSI CAaMOMOTHBAIlMM K BBIIOJHEHUIO MPOPECCUOHATBbHON [eATEeIbHOCTH; METOAaMU
IJAHUPOBAaHUSA  MPO(ECCUOHANbHON  NEATEeNbHOCTH, LeJenoylaraHuss u  pa3paboTKu
ONTUMAJIbHBIX IPOTPAMM peaTU3aLMH LIENIH.

3. Kpartkoe cogep:xaHue JUCUMILITHHbI

[lonsaTne «mcuxonoruu» Kak Hayku. MecTo ICHXOJOTMM B cucTeMe Hayk. Mcrtopus
pa3BUTHUS IICUXOJOTMYECKOTO 3HAHUS M OCHOBHBIE HANpaBJIEHHS B Icuxosioruu. MHauBuy,
JUYHOCTh, CyOBEKT, MHAMBUAYyaldbHOCTb. [lcuxumka u opranusm. llcuxuka, noBeneHue u
nestenbHoCTh. OCHOBHBIE (DYHKIMHM NCUXUKH. Pa3BUTHE NMCUXUKU B IpOLiECCE OHTOTEHE3a U
¢unoreneza. Mo3r u ncuxuka. Crpykrypa ncuxuku. COOTHOLIEHHE CO3HAaHMS U
6ecco3HarenbHOro. OCHOBHBIE NICUXUUYECKHUE Tpolecchl. CTpyKTypa CO3HAHUS.

ITo3naBaTe/ibHbIe  MPOLECCHI. Omymienue. Bocnpustue. [Ipeacrasnenue.
Boob6paxxenue. Mpluienne u MHTEIEKT. TBopuecTBo. BHUManue. MHeMu4eckue mpoiecchl.
Omouuu u uyBcTBa. llcuxuueckas perynsuus HoBeeHus u nearenbHoctu. OOuieHue u peyb.

Ilcuxosioruss JMYHOCTH. YCIOBUS, MCTOYHUKUA M JABUKYIIHUE CHIBI IMCUXUYECKOTO
pa3Butusa. IIpobmema Bo3pacta u Bo3pacTHOM mnepuoausanuu. ConuanbHas CUTyaus
pasButud. Bengymas nearenpHocTs. OCOOEHHOCTH pa3BUTHS YEJIOBEKA B pa3HbIX BO3pACTaX.

4. O0beM IMCUMILUIMHBI U BU/AbI Y4e0HOIl padoThl

Buner yue6HOM paboThI B 3a4. €11. B aK.4.
OO611ast TpPYA0EMKOCTh AUCHUIIIINHBI IO YUeOHOMY IUIaHy 2 72
AyIUTOpPHBbIE 3aHATHS: 0,38 32
Jlexumonnsie 3anarus (JI13) 0,44 16
[TpaxTuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bua koHTpoOJs: 3a4er / sK3aMeH 3auyer
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AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«IIcuxosorusg megaroru4ecKoro ooIeHus

1. Heau aucuunavHbl

Heabro pucnumiaunbl «lIcuxonorun mnegarornyeckoro OOIIEHUSD) SBISETCS
npuoOpereHue  CTyIAEHTaMH 3HaHUM B oOnacté  IPQPEKTUBHON KOMMYHUKALUU U
B3aUMO/JICHCTBUS B KOJJIEKTUBE.

2. B pe3yabTraTe U3y4eHusi JUCHUILIMHBI 00y4alOLIUIicsA N0 MporpaMMe 6akajiaBpuaTa
JOJIZKeH::

Obnadams CAEAYIOMAMHA KOMIETEHITUSIMH:
* CIIOCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCHPUHMMATh COIMAJIbHBIE,
ATHUYECKHE, KOH(EeCCHOHANbHbIE U KyIbTypHbIe paznuuus (OK-6);
* CIIOCOOHOCTBIO BBINOJHATH CTaHJAPTHBIE OINEpalUU IO MpeajaraéMblM METOIUKAM
(TTK-1).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT OOJI2KCH:

3namo:

- OCHOBHBIC TICUXOJIOTHUECKHE IOHATUS (TICUXUKA, CO3HAHWE, WHIUBHUJ, JIMYHOCT,
WHIUBUIYAITBHOCT, TICHXHYECKUE IMPOIECCHl, KOMMYHHUKAIHS, BOCHPHUSITHE, B3aHMMOJICHCTBUE,
Lenernojaralue u 1p.);

- TICUXOJIOTHYECKHE 0COOCHHOCTH TpoIiecca OOIICHUS;

- MpoeCCHOHAIBHO BaXKHBIC Ka4eCTBa, 3HAUMMBIC JUIS €ro OyIyIIei CreHalbHOCTH,

- cIoCcoOBI pa3pabOTKX ONTHUMAIBHBIX MPOTPAMM JIOCTIDKEHUS TPO(HECCHOHABHBIX TICIICH;

Ymems:

- aHaIM3WPOBATh CBOM BO3MOXKHOCTH W OTPAHHYCHUS, HCIIOJIB30BATh METOJIBI
CaMOJIMarHOCTUKH, CAMOITO3HAHUS, CAMOPETY/ISIIUN U CAMOBOCITUTAHHUS,

- YCTaHABIIMBATh C KOJUIETaMH OTHOIICHHS, XapakTepu3yromuecs 3pPeKTUBHBIM YpOBHEM
OOIICHM,

- aHAJTM3UPOBATH MTPOOJIEMHBIE CUTYAllUU C TOYKH 3PEHUS TICUXOJIOTHH YEJIOBEKA;

Bnaoemo:

- HaBBIKAMH U METOJIaMU Pa3perieHus MpoOJIEMHBIX CHTYAIIMi, BO3HUKAIONINX B IIPOIIECCe
oOuieHus (B TOM 4uciie KOH(DIUKTHBIX);

- HaBBIKAMH W METOJIaMH TIOBBIIIICHHUS YPOBHS CAMOMOTHBAIIMM K BBITIOJTHCHUIO
pohecCHOHANTBHOM JIEATEITLHOCTH;

- METOJaMH IUIAHUPOBAaHUSA NPO(ECCUOHATLHOW JEATCIIBHOCTH, IeJeToaranus |
pa3paboTKH ONTHMAIILHBIX TPOTPAMM peaTu3alluy IeJTH.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Beenenue B ncuxosoruro obmenusi. OObEKT, MPEAMET, METOAbI MICUXOJIOTHH OOIICHHUS.
KonnenryanpHbie MOIXOIBI B HCCICAOBAHWHM ICUXOJIOTHU oOmeHus. Ilcuxomorust rpymi.
[Ipobmema Tpynmm B TICHUXOJIOTHH. ['pynmoBoe moBeneHne u TpynmoBas JAUHAMHUKA.
[IcuxoamarHocTuka MallbIX COMUANBHBIX Tpymil. CONMATbHO-TICUXOJOTHYECKUE POJIM B TPYIIIIC.
[Icuxosorust nuaepcTBa W PYKOBOACTBA. MaccoBble TPOLIECCHI B OOJBIIUX COIHAIBHBIX
rpynnax. JlugHocTe B Trpynme M 3aKOHOMEPHOCTH OOLIEHMs JIIOJEH. CouuanbHo-
McuxoJiorundeckue mpodbaembl judHOCTH. Comumanu3anust  JTAYHOCTH. OCHOBBI M3MEHEHHS
MOBEJICHUs: HOPMBI W Tarojorusi PolieBoe moBeneHWE JTUYHOCTH U COIMAIbHBIE YCTAaHOBKH.
IIcuxonorus oOmeHus.
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4. O0beM yueOHOMH THCUMTIHHBI

B 3auernbix | B akanmem.
Bunpr yue6HO# paboThI €UHULIAX yacax
OO01iasi TPy10€eMKOCTh UCHUIJIMHBI 110 Y4€0HOMY IUIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,44 16
[TpaxTnueckue 3anstus (113) 0,44 16
Jlaboparopusie paboTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Buj kKoHTpoJIs: 3a4eT / IK3aMeH - 3auyer

AnHOTanus paboyeil MporpaMMbl IUCHUILIMHbI
«OCHOBBI KBAHTOBOI XUMUM»
1. Ieab TUCHMIIMHBI
JIOTUYECKH OPraHU30BAHHOTO O3HAKOMJIEHHS C OCHOBHBIMU MOHSTHUSMH COBPEMEHHOM
KBaHTOBOI XUMHH;

HU3YUCHUSA IMPUHIUIIOB OCHOBHBIX KBAHTOBO-XMMHUYCCKUX MCETOJOB pacucTa CTPOCHUA U
CBOMCTB XUMHYECKUX CHUCTEM,

O3HAKOMJICHHSI C OCHOBHBIMU TNIPEACTABICHHUSMU TEOPUU XHUMHUYECKON CBA3UM U
MEXKMOJIEKYJISIPHBIX B3aUMOACHCTBUM;

O3HAKOMJIEHHE C  OCOOEHHOCTSMHU  XHMMUYECKOM  CBSI3U,  MEXKMOJIEKYJISPHBIX
B3aMMOJICHICTBUN U CBOMCTB MOJIEKYJIIPHBIX CHCTEM;

03HAaKOMJIEHHE C 3JI€MEHTAMH METOJI0OB KBAaHTOBO-XMMHYECKOIO OMUCAHUS XUMHUYECKHX
peaKumii;
03HAaKOMJIEHHUE C KBAaHTOBO-XMMHUYECKUM OIHMCAHUEM AJIEKTPOHHOU CTPYKTYpPbI TBEPIBIX
Te,
npuoOpeTeHusT  HAaBBIKOB ~ Pa0OTBI  C  OCHOBHBIMH  KBAaHTOBO-XHMHUYECKUMU
KOMIBIOTEPHBIMU TIPOTPaMMaMH, UCTIOJIb3YeMbIMHU Ha MTPAKTHKE.
2. B pe3yabTrare uU3y4YeHUs] AMCUMIUIMHBI o0Oydamoluiics 10 mporpamme
O0axajiaBpuaTa J10JI5KeH:
Obnadame cnenyromumu npodeccrnonanbabiMu (1K) komnerenuusimu:
- BJIaJIeHUe cucTeMol QpyHIaMeHTanbHbIX XuMudeckux nousatuit (I1K-3).
3namo:
OCHOBHBIE TIOJIOKEHHSI KBAHTOBOW XWMHUH, COBPEMEHHOUN TEOPHH XHMHUYECKOW CBS3HM U
MEXMOJICKYJISIPHBIX B3aMMOJICHCTBHI W TIPUMEpPHI €€ TPUMEHEHUS K KOHKPETHBIM
XAMUYECKUM CHUCTEMaM;
MPUHIUIBl KOJMYECTBEHHOW XapaKTEepH3allMd AaTOMHONW W 3JIEKTPOHHOW CTPYKTYPHI
MOJIEKYJISIPHBIX CUCTEM;
OCHOBHBIC B3aWMOCBSI3M MEXAY 3JICKTPOHHOH CTPYKTYpOH H (PHU3HKO-XUMHUYECKUMHU
CBOMCTBaMU BEILIECTB, JIEXKAIIUE B OCHOBE YIPABJICHUS CBOMCTBAMU MaTEPHUAJIOB;
BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHMHYECKUX PACUETHBIX METOJOB U
00JacTl UX MPUMEHUMOCTH.

Ymemo:
° [IpuMeHSITh KBAaHTOBO-XMMHYECKHE TOAXOJBI M METOJbI IS  pacyeTa,
WHTEPIPETAIIUU U TIPEJICKa3aHUs CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX CUCTEM.
Bnaoemo:
° DONeMEHTApHBIMU HAaBBIKAMU TPUMEHEHUS KBAHTOBO-XMMHYECKUX IOIXOJO0B H

MCTOJAOB IpHU PCIICHHU IMPAKTHUYCCKHUX TEXHOJOIMYCCKUX 3aJad U CTaHAAPTHBIMU KBAaHTOBO-
XHUMHUYCCKNMH KOMIILIOTCPHBIMU IIPpOrpaMMamMu.
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o 3. Kpartkoe cogep:xaHue TUCHMILTHHbI
° Beenenne. Ilpenmer KBaHTOBOM XuMHHU. Pojib KBaHTOBOM XUMHM B OINHCAaHUU
XUMHUYECKUX SBICHHW M IPOUECCOB. B3aMMOCBA3b KIACCUYECKOM M KBAaHTOBOM MoOJenei
MOJIEKYIL.

° Moayas 1. O01ye NpuHITUIIEL.
o OcHOBHbBIE TOJIOKEHMSI KBAHTOBOM MeXaHUKW. BapuanuoHHBIH METOJ HaX0XACHUS
BOJHOBBIX QyHKIUH. [Ipubinkenue HE3aBUCUMBIX YacTUL. MeToJ caMOCOTIaCOBaHHOTO IMOJIS.
[IpuOnmmkeHne UEHTPaIbHOIO MOJsA. ATOMHBIE OpOMTAIM U UX  XapaKTEPUCTUKH.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOM BOJHOBON (yHkuuu. CrnuH-opbutanu. JlerepMuHaHT
Cneitrepa. Metonpt Xaptpu-®oka u Kona-lllama, Xxumuyeckass TpakTOBKAa pe3yibTaTOB.
DNeKTpOHHbIE KOH(DUTYpaIIK AaTOMOB C TOUKH 3PEHUS KBAHTOBOM XHMHHU.

o Moayab 2. MeToabl KBAHTOBOW XHUMUHU.
o [Ipubmmxkenne bopHa-Omnmnenreiimepa, anuadaTMyecKuid MOTEHUMAN M IMOHATHE
MOJIEKYJSIpHOU  CTpyKTypbl. Meronel Xaptpu-®oka u Kowna-llIdma it MOJEKymbl.
[Tpubmmxenne MO JIKAO.

o OnekTpoHHas Koppensuus. MeTton KoH(UrypalroHHOTO B3aumojeiicTBus. Teopus
BO3MYIIIEHU. PacueTr sHeprum qucconnanum XMuMAYECKUX CBA3CH.
° Hepapxuss MeTO0B KBAaHTOBOW XMMHHU. Heammupuyeckas KBaHTOBasi XUMHs. ba3ucHbie

GYHKIMY U1 HEOMIIUPUYECKUX pacueToB. ATOMHbBIE U MOJIEKYJIsIpHbIE Oa3ucHble Habopbl. Poiib
0a3UCHBIX QYHKIMI B ONMCAHUHU CBOWCTB MOJIEKYII.

o [TonmyaMnupudeckre METObl. p-3eKTpoHHOe npudamxenue. Meroxa Ilappusepa-Ilomnna-
[Tappa. [IpocToii U paclIMpeHHbI METOIbI XFOKKEIA.
. To4HOCTH KBAHTOBO-XUMUYECKUX PACUETOB XUMUYECKUX CBOWCTB MOJIEKYIL.

o Moayas 3. Xumpuueckass CBs3b M MEXMOJICKYISIPHBIE B3aWMOJEHCTBUS.
KBaHTOBO-XMMHYECKOE ONMCAHUE peaKUi U 3JIEKTPOHHAs CTPYKTYpa TBEPABIX TEIl.
o OpOutanbHas KapTUHA XUMHYECKOW CBsi3u. KOHCTpyKTHMBHas U JE€CTPYKTUBHAas

uHTepdepeHus opoburaneil. MoiiekynsapHble OpOUTAIM U UX CUMMETpHUiHAs Kiaccu(UKaLUsL.
DNeKTpOHHbIE KOH(PUTYpAIIMU JABYXaTOMHBIX MOJICKYJ. AHaJIN3 3aCEICHHOCTEW opOuTaned 1o
Mamukeny. [IonsTHE O 3apsiiax ¥ NOPAIKAX CBA3EH.

o [IpocTpancTBEHHOE  paclpenesieHue JJIEKTPOHHOW IoTHOCTH.  [ledopmarnmonHas
AJIEKTPOHHAS IIOTHOCTh. Tomnojornyeckas TEOpUsi XUMUYECKOW CBSI3U. DJIEKTPOCTATUYECKUN U
SHEPreTUUECKUN acleKThl OMMCAHUS XUMUYECKOU CBS3H.

. DNEeKTPOHHOE CTPOCHHE MHOTOAaTOMHBIX  MOJIEKYJI.  DJIEKTPOHHO-KOJeOaTelbHbIe
(Bubponnsle) 3¢ dexTsl B Mosiekynax. Db dekr Ana-Temnepa.

o KBaHTOBO-XMMHMYECKUI aHAIN3 MEXMOJEKYJISIPHBIX B3auMoAeWcTBUU. BopoponHas
CBSI3b. DJIEMEHThI KBAHTOBON XMMHUU HAaHOPA3MEPHBIX CUCTEM.

e KBaHTOBO-XMMHUYECKOE OTMCAaHWE XMMHUYECKUX peakiuii B ra3oBoil ¢aze. [loBepxHOCTH
ITOTEHIMAJIbHOM JHEPruM XUMHUYECKOM peakuuu. IIyrb XMMHUYECKOW peakiuu, KOOpAMHATa
peakuuu. IlepexomHoe cocTosiHME WM AaKTUBUPOBAHHBIM KOMIUIeKC. (coOble TOUYKH
PaBHOBECHBIX U NEPEXOJHBIX COCTOSAHUN. MeTo/bl ONMMCAHMSI XMMHUYECKUX PEaKIUi: TeopHs
BO3MYILIEHUH, METOJ KOOpPAMHATHI PEaKUuu, METOJ TIPAHUYHBIX MOJEKYJISPHBIX OpOuTasen
Oykyu. Haekcsl peakiiMOHHOM cIOCOOHOCTH. DIEKTPOCTATUYECKUM TOTEHIIUAI.

o OAHOANEKTPOHHBIE BOJHOBbIE (YHKUMM B KpHUCTaUlax M METOJbl HX pacyera.
[Tpubnmkenue JNOKaIbHOM IUIOTHOCTU. YpoBeHb Pepmu. 30HHAs CTPYKTypa TBEPABIX TENI U
oOycnoBieHHbIe €10 cBoiicTBa. KnactepHoe npubimkeHHe U €ro NpUMEHEHHE Ui aHaiu3a
AJIEKTPOHHOTO CTPOEHUSI KPUCTAIIMYECKUX HEYHOPAJOYEHHBIX U aMOPQHBIX Tel (CUIUKATHI,
CTEKJIA, ITOJINMEPHI).

o 3axmtoueHue. KBaHToBas XUMHMsI KaKk MHCTPYMEHT IIPOrHO3a B XUMUH.
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4. O0beM yueOHOMH TUCUMILTHHBI

B 3aueTHBIX B akanem.

Buner yue6HOM paboThI €AMHULIAX yacax

OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 4 144

AyIUTOpPHBbIE 3aHATHS: 1,33 48

Jlexuuu (JIek) 0,89 32

[IpaxTuueckue 3ansatus (113) 0,44 16

Jlaboparopusie padoTs! (JIP) - -

CamocrositesbHas padora (CP): 1,67 60

Bua konTpoJsi: 3a4eT / 3K3aMeH 1 JIk3ameH-36

AnHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«CTpoeHue BelecTBa»
1. Heau aucuunaMHbI
OcHoBHOI1 neab0 yueOHONM aucuuanHbl “CTpoeHHe BellecTBa’ SBISETCS H3ydeHHE
BOIIPOCOB TEOPUM XHWMHYECKOW CBS3M U DJIEKTPOHHOTO CTPOCHMsI MOJIEKyJd. B HeM ocolboe
BHUMAaHUE yJIESETCA YUYCHHIO O CUMMETPUM, TEOPUH TPYII, a TAKKE MCIOJIb30BAHUIO JTAHHBIX
MOHSATUN B TEOPUH XUMHUUECKOTO CTPOCHHUSI.

2. B pe3yabrate uH3y4YeHUS] AUCUMILVIMHBI oOyvyamommiics 10 Tporpamme
0aKkaJaBpUATA N0JI/KEH:

Obnadams CIENYIONTUMA KOMIIETEHITUSIMU:
- BJIaJIEHHEM cucTeMoll pyHaaMeHTalbHbIX Xumuueckux noustuit (I11K-3).
B pe3ynbraTe u3yueHus: AMCUUILIIUHBI CTYCHT JIOJIKEH:
3name:
. OCHOBHBIE  COCTABIJISIIOIIME  MEXMOJIEKYISPHBIX  B3aUMOJICHCTBUM,  CTpPOEHHUE
KOHJICHCUPOBaHHBIX (a3 (KUAKOCTeH, aMOP(HBIX BEIIECTB, KPUCTAJUIOB M Me30(da3) U HX
ITIOBEPXHOCTEN;

. METO/1 KOHCTAHT 3KkpaHupoBanus Creirepa;
o CUMBOJIMKY aTOMHBIX TEPMOB;
o Teopernyeckue ocHoBbl MeTos1a MO B BapuaHnTe XIOKKeJs.
Ymemo:
o BBIYUCIIATH YJHEPTUHN NIEKTPOHOB B MHOTOJJIEKTPOHHBIX CHCTEMAX;
o MPOBOJUTH 0003HAUEHUSI TEPMOB aTOMOB B OCHOBHOM COCTOSIHUU I10 UX 3JIEKTPOHHBIM
dhopmynam;
o MPEeICTaBIATh TpaduUecKH MOJSIPHbIE TUarpaMMbl BOJTHOBBIX (DYHKIMI;
o IIPOU3BOIUThH BBIUMCIICHUS TOPSJIKOB CBs3el, 3 (PEeKTUBHBIX 3apsiIOB aTOMOB;
o HCIIOJIb30BAaTh OCHOBHBIE TIOHATHUS TEOPUU CUMMETPUH JJI1 HHTEPIPETALNA XUMUYECKON

CBA3U B KOMIIJICKCHBIX COCAUHCHUAX.

Braaoemu:
° YETKUM TPEJCTAaBIEHHEM O pe3ynbTaTax pemieHus ypaBHenus [lpeaunrepa mis
Pa3IUYHBIX COCTOSTHUM AJIEKTPOHA B OJTHODJIEKTPOHHBIX CHCTEMAX.
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3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:
BBEJAEHUE

Copnepxanune mnoHsTUN '"cTpoeHue BemectBa" M "cTpykrypa BemlectBa'. Paznuunbie
aCMeKThl TePMHUHA "CTPOCHHE MOJICKYI'": TOMOJOTUYECKUM, T€OMETPUUCCKUN, IICKTPOHHBIA U
ap. YHopsaoueHHbIEe U HEYNOPSAJOUEHHBIE CTPYKTYpPbl KOH/IEHCUPOBAaHHBIX (a3.

OO0t 0630p METOJOB IKCHEPUMEHTATBHOIO M TEOPETUYECKOI0 H3YyYEHHUS CTPOCHHUS
MOJIEKYJ U CTPOEHUS BEIIECTB.

Yacrts I. CTPOEHUE MOJIEKY.JI
1. OcHOBBI KJIaCCHYECKOI TEOPUH XUMHUYECKOI0 CTPOEHU

OcHOBHBIE TIOJIOKEHHUS KJIACCHUECKON TEOPHUH XUMHUYECKOTO CTPOEHUs. MOoJeKyIsipHbIe
MOJIEJU Pa3InYHOr0 YPOBHS B COBPEMEHHOM TEOPUU XUMUYECKOTO CTPOCHHUS.

CrpykrypHas popmyna u rpad Mosiexyibl. BeanunHbl, onpenensonmne reoMeTpuuecKyro
KOH(UTYpaliio MOJIEKYJIbl: MEXKbAICPHbIE PACCTOSHNUSA, BaJICHTHbIE YIJIbl, IBYTPAHHbBIE U
TOpcUOHHBIE yIiibl. BHyTpenHee Bpauienue. Kondopmanmu Mosiekyi.

2. ®u3uyecKue OCHOBbI YYeHHUSI 0 CTPOEHUH MOJIEKYJI

Mexanudeckass Mozelb MOJIEKyabl. IloTeHnmansl mapHBIX B3auMMoOJeWCTBHM. Merton
MOJIEKYJISIPHON MEXaHUKHU MPU aHAJIU3€ CTPOCHUS MOJIEKYJI.

OOuue mnpuHOUIB KBAHTOBO-MEXAHMYECKOIO OIKCAHUS MOJIEKYISIPHBIX CHCTEM.
Crammonapuoe ypaBHenue Illpémunrepa nmnst cBoOoaHONW MOJEKyJbl. AamabaThyeckoe
npubmmkenne.  KBaHTOBblE ~ COCTOSIHHMS ~ MOJIEKYNbl  (QJIEKTPOHHBIE,  KojieOaTelbHBbIE,
BpalllaTeIbHbIE).

[ToTeHnManpHbple MOBEPXHOCTH 3JIEKTPOHHBIX COCTOSHUN MoJiekyil. X obmas cTpykrypa
U pa3nuuHble Tumbl. PaBHOBecHble KOoHQUrypauuun Mouiekyl. CTpyKTypHass H30MeEpHsL.
OnTruyeckre n30MepHhl.

Konebanuss monekyn. CpenHekBagpaTHYHbIE CMEIICHHUS aTOMOB  (aMIUTHATYIbI
koJsiebanuit). Hopmanpabie KoebaHus, 4aCTOThl HOPMAJIBHBIX KOJICOAHUH M YaCTOTHI OCHOBHBIX
KoJiebaTenbHbIX nepexo0B. Konebanus ¢ 00yb1I0NH aMILIUTYA0H.

Bpamenue Monexkyn kak wnenoro. PasnuuHble THIBI  MOJEKYISPHBIX  BOJYKOB.
DNEeKTpOHHOE CTpoeHuEe MoJieKyl. MonekynspHele opOutanu. HHTeprperauust crpoeHus
MOJIEKYJI Ha OCHOBE OpOUTAJIbHBIX MOAETEH.

3. CumMeTpHs MOJIEKYJISIPHBIX CHCTEM

DneMeHTbl W ONepaluyd CHUMMETPHUM SIEpHON KOH(Urypaluu MOJEKYIbl. TodeuHble
rpynnsl cumMeTpuu. IIoHsTHE O TpeACTABIEHUAX IPYIIT U XapaKTepax MPeACTABICHUM.

OO0uue cBoiicTBa CHMMETPUM BOJHOBBIX (DYHKUMH M NOTEHLUHAJIBHBIX [MOBEPXHOCTEH
Mosiekyn. Kiaccudukanuss KBaHTOBBIX COCTOSHMM MoJieKyl 1o cuMMmerpuu. Cummerpus
aTOMHBIX U MOJIEKYJIIPHBIX OpOUTaseil.

Bnusinue cuMMeTrpun paBHOBECHON KOH(MUIYpalMM siIep Ha CBOMCTBA MOJIEKYJI U HX
JUHAMHYECKOE MOBeJeHUE (IUMOJIbHBIH MOMEHT M MOMEHTHl MHEpLUH, (popmMa HOpMaIbHBIX
KoJieOaHui, BBIPOK/IEHUE COCTOSIHUM, COXpaHEHUE OPOUTATIbHON CUMMETPUU IPU XUMUYECKHX
peakuusix 4 T.1.). OpOuTtanbHble KOPPEISIIIMOHHbIE AUATPAMMBI.

4. DjieKTpUYecKHe U MATHUTHbIE CBOMCTBA

[locTosiHHBIE BHEIIHWE AJIEKTPUYECKOE M MArHUTHOE MOJA. [[MNOJIBHBIE MOMEHT H
MOJISIPU3YEMOCTh MOJIEKYJI, MarHUTHbII MOMEHT M MAarHWTHas BOCHPUUMYMBOCTb MOJIEKYIIL.
Oddextsr HTapka u 3eemana. MarautHo-pe3onancHeie (OIIP u SAMP) metonsl uccnenoBanus
CTpoeHus: MoJieKyl. OnTuyeckue CHEeKTpbl MoJIeKyl. BeposiTHOCTH mepexojoB M IpaBuia
oTOoOpa MpH Nepexojax MEXIy pa3IuYHbIMU KBAaHTOBBIMHU COCTOSHUSMU MoJeKkyild. CBA3b
CIIEKTPOB MOJIEKYJI C UX cTpoeHueM. OrnpeneneHue CTPYKTYPHBIX XapaKTEpUCTHUK MOJIEKYN W3
CHEKTPOCKOIINYECKHUX JAHHBIX.

5. MexMoJieKyJIsipHble B3aUMOACHCTBUSA

OCHOBHBIE  COCTaBJISIIOUIME  MEXMOJIEKYJISPHBIX  B3aUMOJEHUCTBUH. Bnusanne

MEKMOJIEKYJIIPHBIX B3aMMOJICUCTBUM Ha CBOMCTBA BeEIIECTB. MOJIEKYISpHBIE KOMIUIEKCHI.
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Kunacrepsl atoMoB u Mosekyn. Ban-nep-BaaibCoBbl MOJIEKYIIbI. BogopoaHas cBA3b.
6. O030p OCHOBHBIX Pe3yJIbTATOB 0 U3YYEHHUIO CTPOEHHUS MOJIEKY.JI
MouJiekynbl IPOCTHIX U KOOPIAMHAIMOHHBIX HEOpraHu4eckux coennueHuil. [lonusnepuoie
KOMILJIEKCHBIE coeAuHeHus. XenaTbl. CTpoeHHe OpraHuyeckux coefauHeHuil. Ilonudapassbl.
OynnepeHbl. DIeMEHTOOpraHu4eckre coeAuHeHus. Metaonenbl. CoelnHEHUs! BKIIIOYEHUS
(xnatpatsl). Potakcanbl u kareHanbl. @ysuiepensl. [lonnmeps! u Ononoaumepsl. benku.

Yacrs [I. CTPOEHUE KOHAEHCUPOBAHHBIX ®A3

7. CTpykTypHas Kjiaccuukanus KOHAeHCUPOBAaHHbIX (a3

WNneansHple Kpuctamwibsl. KpucTamibl ¢ HENOJHOW YHOPSJIOYEHHOCTBIO. JlOMEHHBIE
CTpyKTyphl. Kujkue Kpucramisl U apyrue meszodassl. Amopdubie BemectBa. KuakocT.
Oco0eHHOCTH CTPOESHHS TTOJIMMEPHBIX (a3.

8. Ctpoenne xuakocreid 1 aMmopQHBIX BellleCTB

MrHoBeHHass M KoJieOaTeIbHO-yCPEAHEHHAs CTPYKTypa JKUIKOCTH. AccouuaTrhl H
KJ1acTephl B XKUAKOCTAX. COBpEMEHHbIE METO/Ibl ONIMCAHUS CTPYKTYPBI KHUAKocTel. DiyKTyauu
n koppensuuonHble ¢yHknuu. Crneunuduka amopgroro cocrosiHus. CTpyKTypa MPOCTBIX
xuakocted. PactBopsl HeanekTposnuToB. CTpyKTypa BOJABI M BOJHBIX pacTBOpoB. CTpyKTypa
KUJKUX AJIEKTPOJINTOB. Muliemioo0pa3oBaHe U CTPOSHUE MUILIEILIL.

9. Ctpoenne me3o¢as

Onpenenenne me3zohas. Meroasl U3ydeHUs: UX CTPYKTYyphl. [lnactuyeckue KpucTaibl.
Kunkue xpucramibl (HEMaTHKH, CMEKTHKH, XOJECTEepUKH U Jp.). JKuakokpucramimdeckoe
COCTOSIHUE B OMOJIOTMUECKUX CUCTEMAX.

10. CtpoeHue KpucTaLJIOB

Kpucrannuueckas pemierka u Kpucramindyeckas cTpykTypa. Peanbubie kpuctamibl. Turbl
negexToB B peanpHbIX Kpucramiax. Cummerpus kpucramwioB. Kpucramnorpapuueckue
TOYEYHBIE TPYNIbl CUMMETPUHU, THUIIBI PEIIETOK, MOHATHE O MPOCTPAHCTBEHHBIX TIpyIHIax
CUMMETPUU KPHUCTAJUIOB. ATOMHBIE, MOHHBIE, MOJEKYJISPHbIE U APYrue THIIbl KPHUCTAJIOB.
[lenoueyHsle, CIOUCTBIE M KapKacHble CTPYKTYphl. [IMHaMKKa KpPUCTAJUIMYECKON pEelIeTKH.
®oHoHHBIN criekTp. CTpoeHHE TBEPAbIX PACTBOPOB. YIOPSAI0UYEHHBIE TBEP/IbIE PACTBOPHI.

11. IToBepXHOCTH KOHIEHCHPOBAaHHBIX (a3
OcoOEHHOCTH CTPOCHHS MOBEPXHOCTH KPHUCTALIOB M KUAKOCTeH. CTpyKTypa TpaHHUIIbI
pasznena KOHJIEHCUPOBAaHHBIX ¢a3. Momekynasl W KiacTepsl Ha moBepxHOCTH. CTpyKTypa
aZICOPOITMOHHBIX CJIOEB.
3akiao4eHue
VY4eHue o CTpOEHUH BEIECTBA - OCHOBA COBPEMEHHBIX BO33PEHUN XUMUHU.

4. O0beM yueOHOM THCHUILIHHBI

B 3aueTHBIX B akanem.

Buner yue6HOM paboThI €AMHULIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 4 144
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,89 32
[IpaxTnueckue 3anstus (113) 0,44 16

Jlaboparopusie padoTs! (JIP) - -

CamocrositeabHas padora (CP): 1,67 60

Bua koHTpoJsi: 3a4eT / 3K3aMeH 1 JIk3ameH-36
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AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«BpIUHCIUTEILHAT MATEMATHKA»

1. eab TUCHMIIMHBI

[lenp AMCUMIUIMHBI — HAy4YUTh CTYACHTOB TEOPETUYECKUM 3HAHUAM M INPAKTUYECKUM
YMEHUSM U HaBbIKaM HCIIOJIb30BAHUSI COBPEMEHHBIX MATEMATUYECKUX METOJ0B C IPUMEHEHUEM
nakera marematudeckux nporpamm MATLAB s pemieHuss IIHMPOKOro Kpyra 3ajaad
BBIYUCIIUTEIBHON MAaTEMATHUKHU.

[lenbto HacTOsIIEro Kypca siBJsieTCS OOydeHue ciyniareieil COBPEMEHHBIM METOoJam
pacyeToB, paCYETHBIX UCCIIENOBAHUM, aHAJIN3a, ONTUMH3ALUU IIPOLECCOB NHKEHEPHBIX 3a/1a4 C
HCIIOJIb30BAHUEM MaKeTa MaTeMatnueckux nporpamm MATLAB

2. B pe3yabrare u3y4yeHUs] AUCHUILVIMHBI oOydawuuiici 10 MNporpamme
0akaJlaBpHAaTa J0JIKEH:
Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU
— CIOCOOHOCTBIO BBINOJIHATH CTaHAApTHBIE onepanuu 1o npeainaraeMbiM Metoaukam(I1K-1);

3namo:

— MPUHOUIBI ~ TPUMEHCHHUS  METOJOJIOTHUHM  KOMITBIOTEPHOTO  MOJCIUPOBAHUS  IIpU
ABTOMATH3UPOBAHHOM ITPOCKTUPOBAHUN W KOMITBIOTCPHOM YIIPABJICHUN XUMHYCCKHMH
MIPOU3BOJICTBAMHU. (PU3UKO-XUMHUYECCKHE W XHUMHUKO-TEXHOJOTHYCCKUE 3aKOHOMEPHOCTH
MPOTEKAHMS TIPOIICCCOB HM3MEHEHHS arperaTHoro COCTOSHHS IMapo(Ta30)-KHIKOCTHBIX
CHUCTEM, PEAKTOPHBIX IIPOIECCOB M OCHOBHBIX IIPOIIECCOB pa3JICICHUS XUMHUYECKOM
TEXHOJIOTHH,

— METOJBl ¥ QITOPUTMBI KOMIBIOTEPHOTO MOJICIIMPOBAHMS OCHOBHBIX IPOIIECCOB
XHUMHYECKON TEXHOJIOTHH U TEXHOJIOTHUECKUX CXEM XUMUYECKUX MTPOHU3BOJICTB;

— TMPUHOUIBI  TIPUMEHEHUS METOJIOJIOTHH KOMITBFOTEPHOTO  MOJICITHPOBAHUS  XHUMHKO-
TEXHOJOTHYECKMX  MPOIECCOB NPH  aBTOMATH3WPOBAHHOM  NPOCKTUPOBAHWU U
KOMITHIOTEPHOM YIIPABICHUH XUMUICCKUMU TPOU3BOJICTBAMH.

Yuems:
— pemath 3a/ladyd KOMIBIOTEPHOTO MOJICTUPOBAHUS TMPOIECCOB Mapo(Ta30)-KUIKOCTHBIX
paBHOBecHi, a0COPOLHH, TUCTUUISIINHN, PEKTU(HUKAIIMH U )KUIKOCTHON SKCTPAKIIHNH;
— IPUMEHATH TOJYYCHHBIC 3HAHHS TPU PEIICHUH MPAKTUYECKUX 3a71a4 KOMITBIOTEPHOTO
MO/ISTUPOBAHUSI OCHOBHBIX IIPOILIECCOB XUMHUUECKOM TEXHOJIOTHU U TEXHOJOTHUYECKHX CXEM
XUMUYECKUX TTPOU3BOICTB.

Bnaoemos:

— METOJaMH MPUMEHEHUS CTaHJapTHBIX NakeToB NpukiaaHbix nporpamm (IIII1) u makeros
Mozgenupytomux nporpamMm  (IIMII) ans  MoaenupoBaHHsS OCHOBHBIX — IIPOLIECCOB
XUMUYECKON TEXHOJIOTHH U TEXHOJOTMYECKUX CXEM XMMUYECKUX IPOU3BOJCTB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue. llenm w 3amaum  kypca. Kparkmii HCTOpHUYECKMH OYEpK pa3BUTHUSA
OTEYECTBEHHON U 3apyOeKHOI BBIYMCINUTEIbHONW MaTeMaTuku. OCHOBHBIE ATalbl pa3pabOTKU U
peayin3alyy aNnropuTMOB Ha KOMIIbIOTEPAX.

Moayas 1. BpruuciaurenbHas MareMaTuka. OCHOBHBbIE 3Tanbl: pa3padoTKa M
peanu3anusi aJropurMoB Ha KommbloTepax. CHcTeMa KOMIBIOTEPHOH MaTeMATHKH
(CKM) MATLAB nas penienus 3a1a4 BbIYHCIUTEIbHOH MaTeMaTUKH.

Tema 1.1. Co3znanne M-nporpamMm U OCHOBHBIE OmepaTopbl M-si3bIKa MPOrpaMMHPOBAHUS
MATLAB. Bapuantsl ctpyktypsl nporpaMmm Ha MATLAB.
° Opranusanus padouero crona Desktop Layout;
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o Ocnosnele onepanun B Command Window;

. OcHosHnble onepanuu B Editor;

o JluneitHo opraHu3oBaHHas mporpamma (ajaropuT™);

J BeTBieHus ¢ OOHMM YCIIOBHEM, HECKOJIHKUMH YCIOBHSMH, BIIOKEHHBIE, CO CIHCKOM
ycioBui. if, switch; morudeckue onepamnuu and, or, not;

J KBl CO CYETYMKOM, C MPEIYCIOBHEM, C MOCTYCIOBHEM, C TPEPHIBAHHEM IIOJHBIM U

MpephIBAaHUEM YaCTUYHBIM, C 33JaHHBIM IIArOM CUETYMKA, C OTACIHHBIM OTCUETOM HTEpaIlHii;
for, while, break, continue; ¢ BrI30BOM (QyHKIHIl; ¢ nuamoroM ¢ moJib3oBaTtesneM B Command
Window u B crienuaabHBIX JHATOTOBBIX OKHAX;
Tema 1.2 CranpapTHble U HecTaHAapTHblE (QYHKIUM M-s3bIKa MPOrpaMMHUPOBAHUS U
ocHOBHbIE permarenu (solvers) MATLAB.
OyHKIMHU ¢ TpaduyecKuM BbIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;
OyHKIMHU € YUCIOBBIM BbIBOJIOM pe3ynbTaroB B Command Window;
OyYHKINHU C 3aMKChIO0 PE3YAbTATOB B (ailii;
@OyHKIMY, BIOKEHHBIE B TJIABHYIO ()YHKIIHIO,
OyHKIMY ¢ IEpEMEHHBIM YUCIIOM apTyMEHTOB;
@OyHKIMH, BBI3BIBAIOIINE IPYTYIO (DYHKIHIO, UMS KOTOPO# MepeiaHo KaK apryMeHT;
Mopayas 2. Bekropbl 1 marpunbl. CucreMa JIMHEHHBIX ajdredpanyeckux ypaBHeHHU
(CJIAY).
Tewma 2.1. OOGparHas MmaTpuLia. Y MHOXKEHHE MaTPHII.
Omnepatop inv;
Omnepatopsr strcat, int2str, num2str;
Omnepatops! length, min, max, mean, sort;
Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
Omnepatopsi size, det, trace, norm;
Tema 2.2. Meton ['aycca. MeToa mpoCThIX UTEpaALIUA.
Omneparopsl linsolve, rank, eig;
Tewma 2.3. O0ycOBIE€HHOCTH cucTeMbl. Yncio 00yCI0BIEHHOCTH.
o Omnepatopsl cond, rcond;
Moayas 3. O0padoTka pe3yjbTaTOB M3MepeHusi oqHOMH BeJuunHbl. [Ipudanxenne
bynkuun
Tewma 3.1. Kpurepuii CtbroeHra.
. Omneparops! polyfit, polyval;
Tema 3.2. Annpokcumarus.

o Omnepatop Isqcurvefit;
Tema 3.3. UHTepnosus.
. Omneparopsl interpl, linear, spline, nearest;

Mopyasb 4. UncjieHHOe HHTETPHPOBaHUe
Tewma 4.1. MeTo1bI IPSAMOYTOJILHUKOB

o OmnepaTopsl sum, mean;
Tewma 4.2. Metoipl Tpaneuuii
o Omnepatop trapz;
Tema 4.3. Meroa Cumricona
o Omnepatop quad, int;

Tema 4.4. Meron Hrrotona-Koteca 8 mopsiaka
o Omnepatop quads;
Moayab 5. YpaBHeHHe C OJHUM HEU3BECTHBIM
Tema 5.1. Merton nenenus nomnoJjam
o Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. Meto kacaTeIbHbBIX
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o Omnepatopsl roots, poly, fzero;
Mopayasb 6. CucremMa HeJIMHEHBIX YPaBHeHMIt
Tema 6.1. Metoa Hetotona-Padcona

° Omnepatopsr solve, diff, subs;
Tewma 6.2. MeTo1 IpOCTBIX UTEPALIHA.
o Omnepatops! simplify, collect, pretty;

Moayas 7. OnHOMepHasi ONTUMM3ALUS
Tema 7.1 MeToapl 0THOMEPHON ONTUMHU3ALHAN
. Omneparops! fminbnd;
Moays 8. MHOroMepHasi ONTUMH3aLUsA
Tema 8.1 MeTo 11 MHOTOMEPHON ONTUMHU3ALINHT
° Omnepatops! fminsearch, linprog, fmincon,;
Monyas 9. InddepenunanbHble ypaBHEHH S
Tema 9.1 Metoap! petienust tuddepeHIanIbHbIX YpaBHEHUH.
o Omnepatops! dsolve, diff;
3akiarouenue. 3aK/JII0YUTeIbHASA JEKIUS 110 NOABEICHUIO HTOTOB Kypca.

4. O0beM yueOHOM THCUMIIHHBI

Bunel yue6HOM paboThI B 3ageTHBIX B akagem.
SIMHUTIAX gacax
O0masi Tpya0eMKOCTh JMCUHMILIMHBI MO Y4eOHOMY 4 144
IUIAHY

KonTaktHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,44 16
[TpaxTnueckue 3ansatus (113) - -

Jlaboparopubie 3ausTus (J13) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
CaMOCTOSATENEHOE U3YUYEHUE PA3IeIOB JUCITUTIINHBI 1,67 60
Buja KOHTpOJISA: IK3aMeH 1 36

AnHHOTaIus paboueit mporpaMMbl TUCIUILTAHBI
«JlucCKpeTHAsi MATEMaTUKA»

1. Heau aucuunaMHbI

Henabo aucHUNIMHBI sBIsSeTCS (OPMUPOBAHUE y CTYAEHTOB CHUCTEMbl OCHOBHBIX
MOHATHM, MCHOJb3YEMbIX JJISi TOCTPOEHHUS BAXKHEHIIMX MAaTeMaTUYECKUX MOJeNel, W
MaTeMaTU4YECKUX METOJIOB JJISl ONMCAHUS PAa3JINYHBIX POIIECCOB.

2. B pe3yabTare HM3ydYeHHUS JMCHUILUIMHBI O0y4yalouUIMiicsi MO Nporpamme
0aKka/JaBpUATA N0JI/KEH:

Obnadams CIENYIOUTUMHA KOMIETEHITUSIMU
CIOCOOHOCTBIO BBINOJHATH CTaHIAPTHBIE ONlepaluy 1o npepiaraeMbiM Metoaukam (I1K-1).

B pesynbrate u3y4eHus: AUCHUTUIMHBI CTYACHT JIOJKCH:

3nameo:
-OCHOBHBIC TIOHSTHS M METOJbI TUCKPETHOW MaTEeMAaTHKH, MaTEMATHYECKUX METOJ/IOB PEIICHHS
npodeccroHaIbHBIX 3a1au.

Ymemo:
- IPUMEHATh MaTeMaTHYECKHE METO b IPY PEIICHUH TUIIOBBIX MPOPECCHOHATBHBIX 3a/1a.
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Bnaoemu:
-METOJIaMH TIOCTPOCHHUSI MAaTEMaTUYeCKOW MOJEIU THUIIOBBIX MPO(ECCHOHANBHBIX 3aJad |
COJIepKaTeIbHON HHTEPIIPETAIIMY TTOJTYICHHBIX PE3YJIbTATOB.

3. Kpartkoe cogep:xaHue TUCUMILTHHbI

4 CEMECTP

1. Beenenue.

Ponp  nmuckperHodl MareMaTuKd TpU  pa3pabOTKe U OKCIUIyaTalldd  XHUMUKO-
TEXHOJIOTUYECKUX CUCTEM.

2. DJieMeHThI TeOPHU MHOKEeCTB U ajiredpanvecKkue CTPyKTYypbl.

BBenenue B qUCKpeTHYIO0 MaTeMaTHKy. Pojib 1HCKpeTHOM MaTeMaTUKy MpH pa3paboTke u
AKCIUTyaTallil XUMUKO-TEXHOJIOTMYECKUX CHUCTEeM. MHOXEeCTBa, OTHOWIEHUS U (QYHKLHUU.
3ajanrie MHOXKECTB W OCYIIECTBJICHHE omepanuii Haa HuMH. CriocoObl 3amanus. Onepamnuu
00BbeAMHEHHUS, TIEPECEUEHUs], PA3HOCTH, JOTIOJIHEHUS U IeKapTOBa MPOU3BEACHUA. AKCUOMAaTHKa
Teopuu MHOXKecTB. Anrebpa KanTopa. MuaMMuU3anus mpeacTaBiIeHHl MHOXKECTB. JluarpaMMbl
Oiinepa-Benna. bunapnsie otHomenus. CriocoObl 3amanus OWHApHBIX OTHOmIeHHH. CBOMCTBA
OuHapHBIX oTHOWIEeHUH. Pa3Ouenus. OTHOIIEHHs SKBUBAJIEHTHOCTU U nopska. [Ipencrasienue
N-apHBIX OTHOLIEHUIN OuMHapHbIMHU. Asredpa oTHomeHu. OyHkuuu. MHbEKUUs, CIOpbEKIUS U
ouekuus. AnreOpanueckue cTpykrypbl. Ilomyrpynmel. Monounsl. I'pynnsl. [loarpynms.
Huknuyeckue rpynnsl. ['pynnel nmoactaHoBok. M3omopdusm rpynn. CMekHbIE KIAcchl IO
noarpynne. Hopmanenusie penurenu. Pakrtop-rpynmbl. Kosbla: omnpeneneHusi, CBOWMCTBA,
npuMepsl. [lomns.

3. JJieMeHThI Teopuu rpagos.

I'padpl. 3amanue u xapakrepuctuku rpados. Buasl rpados. Iloarpadsi. Marpuiist
CMEXHOCTH M uHIUAeHTHOCcTH. Crenenu BepumH. Mapupyrsl Lenu. Huknel. Paccrosnue
Mexay BepmnHaMmu. J(namerp u paauyc rpada. YHapHble 1 OMHapHbIE ONepaluy HaJ rpadamu.
Hononuenue rpada. Ynganenue u jnoOaBieHUE BEpIIMH. YOajdeHuWe M jJoOaBieHue peodep.
OroxnectBiienne BepmuH. Pacmerienne BepmuH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KommnonenTs! cBsizHocTH. MocThl. Bepumimnnas u pebepHas cBS3HOCTh. CBSI3HOCTD
OpUEHTUPOBAaHHBIX TpadoB. AJTOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpeHHSS yCTOHYMBOCTB.
Bepmmnnoe uncino HezaBucuMocTH. PebepHoe uncio He3aBucuMocTu. BepiuHHoe u pedbepHoe
nokpeiTue rpada. BremHsiss ycroilunBocTh. BepmmHHoe u pebGepHoe dYHCIO BHENIHEH
ycToitunBocTH. [{ukibl u pa3pesbl. DitsiepoBsl HUKIBL. ['aMUIBTOHOBBI UKIBL. [ImanapHOCTh U
yknaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomarudeckoe uncio. ['unoresa
yeThipex Kpacok. JlepeBws. Ompenenenmsi. CpoiictBa. Teopema Konmu. ®dyHmameHtanbHas
cucrema 1MKIOB. OCTOB HaMMEHbBIIEro Beca. YIOpsIOUYEHHbIE AepeBbs. buHapHble aepeBbs.
JlepeBpsl COPTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

4. ByaeBbl pyHKIUH.

Anre6pa noruku. bynessl pynkiuu. Crioco6s! 3ananus. byneBbl GyHKIIMM OJHOM U IBYX
NEpEeMEHHbIX M uX cBoicTBa. MDopMyinbl OysneBoil anreOpbl. OCHOBHBIE 3aKOHBI OYJeBOM
anreOpsl.  ODKkBUBaICHTHOCTh  (opmyn.  Ilpunmun  gBoiictBeHHOCTH.  CoOBEpIICHHBIC
OU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHBbIE HOpMalibHble (GopMbl. CucTemsl
AJIEMEHTapHbIX OyseBbIX QYHKIMH. OYHKINOHAIBHO MOJHbBIE CUCTEMBI 2JIEMEHTAPHBIX OyJIEeBbIX
¢byukuuil. Ilpumepsl (GyHKIMOHANBHO NOJHBIX Oa3ucoB. BaxHeilline 3aMKHYTbIE KJIACCHI.
Teopema o ¢yHkmoHaNbHON mnonHOTE. MuHuMmMu3anus OyneBbix ¢yHknuil. CoxpaileHHas,
TynukoBass U MuHuMaibHass ¢Gopmbl. Kaptel Kapno. Meron couetaHuss MHAEKCOB M METOJ
Kyaitna. Muanmu3anms KOHbIOHKTUBHBIX HOPMaJIbHBIX (hopM. O030p NMPUIIOKEHUHN AUCKPETHOM
MAaTEMAaTHKH. Pa3zpaboTka 3¢ hexTUBHOTO MaTeMaTU4eCKOTO, MPOTPAMMHOT O,
MH(QOPMAIIMOHHOTO W TEXHUYECKOrOo OOECTeUYeHHs] Ha OCHOBE METOJOB JUCKPETHOM
MaTeMaTHKU.
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5. UcunciieHHe BBICKA3bIBAHHU.

BBenenue B MaTemaTHuecKylo JIOruky. Kparkue cBeieHUS U3 UCTOPUU MaTeMaTH4YeCKOM
goruku. Poib MaremMaTHMUecKOM JIOTMKM TpU pa3paboTKe U OIKCIUlyaTallud XUMMKO-
TEXHOJIOTH4YecKuX cucteM. DopMalbHble akcMOMaTH4ecKHe crucTeMbl. CHUMBOJIBI, BBIPAXKEHUS,
¢dbopmyiibl, akcroMbl. [IpaBuio BbIBO/IA, HEMOCPEACTBEHHOE CIIEACTBHE, BbIBO, TeopeMa. Jloruka
BbICcKa3biBaHUM. Jlornueckuit BoiBoA. Axkcuomsl. [IpaBuino modus ponens. Teopema aenykuuu u
npaBwio cwwuiorudMa. llonmHota uw  HempotuBopeunBocTh.  HesaBucumocts — akcuom.
Paspemmmmocts Teopuum. [pyrue axkcumomarusauuu. I[IpoBepka BBIBOAMMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabnuu. CexBeHuuu ['ennena. Mogens mupoB Kpunke. Meton pesostonuit
Po6uncona. Meron knay3 Bonra. O6pathsiii MeTo MacioBa (OnaronpusiTHeIX HAOOpPOB).

6. UcuuciieHue npeJuKaToB U HeYeTKas JIOTHKA.

Jloruka mpenukatoB. ABTOMAaTH3allMs JOTMYECKOro BbIBOJA. [lepemeHHble, (yHKINH,
TEpPMBbl, TpPEAUKATHl, KBAaHTOPbI, (opmynbl. O6sacte aeiicTBus kBaHTOpa. (CBOOOIHBIE H
CBsI3aHHbIE NTepeMeHHble. IHTepnpeTany, paBHOCHIBHOCT. Pacrio3HaBaHue 00I1€e3HaYUMOCTH.
[IpoGnema paszpemmmocTd. AKCMOMBI U IpaBujia BbIBOJA HCUMCIEHMS HpeaukaToB. Teopema
nenykuuu. HenpoTuBopedMBOCTP M IOJIHOTA. BbIHECEHHE KBAHTOPOB U IMpeABapeHHas
HopMasibHas ¢opma. CKyleMOBCKUE CTaHIapTHble (GOpMbl. OpOpaHOBCKHII YHUBEpPCYM U
Teopema DpOpana. [logcranoBka u yaudukamnus. Meros pe3oironuil u ero mogHota. Ctpareruu
Merona pesontouuil. Jlu3broHkThl XopHa. [IpuHIMI JIOrHMYecKoro MporpaMMHpPOBAHUS.
Heuerkne muoxectBa. Hewerkas soruka. IlosBinenue u cytp HedeTkocTu. Dopmanmzanuis
HeyeTkocTh. DyHKUMS NpuUHAUIeKHOCTU. JIMHrBHCTHYecKas mnepeMmeHHas. Omnepanuu Haj
HEYEeTKMMHU MHOXecTBamMu. Heuerkas apudmernka. Meronasl nedazsudukanuu. Heuerkue
otHomeHus. CraHJapTHblE HEYeTKHe Jiornyeckue onepauuu. Hewerkuit BbiBoA. CreneHu
VMCTUHHOCTH U CTEIICHN YBEpEeHHOCTH. HeueTkuil aHaJior MeTo1a pe3ooLui.

7. Koneunsie aBTomMaThl, MalinHbl Thropunra-Ilocra, ¢j105)KHOCTH BHIYMCICHU.

DOnemeHTHl Teopuu aBTOMaroB. [loHATHE aBTOMAaTHOrO IpeodpazoBaHus MH(GOPMALUU U
KoHe4yHoro aBromata. CriocoOsl 3a1aHus aBToMaToB. ABTomaTsl Muiiu u Mypa. [Iporpammuast u
anmapaTrHas peajlu3alMs aBTOMAaToB. DKBUBAJIEHTHOCTh U MUHHMM3AIUS aBTOMATOB. MalluHbl
Trropunra-Ilocra. @opmanuzanusi MOHATHS aIropuT™Ma U (popMalibHbIE MOJIENH AJITOPUTMOB.
Mamuna TeropuHra: onpenenenus, cBoicTsa, rpadsl nepexoaos. Mamuna [locta. Ilporpammer
migs  mamuH.  IIpobrmema  pacnosznaBanusa. IlpoOnema  ocTaHOBKH.  AJITOPUTMHYECKU
HepaspewmuMble 1poOiembl. CIOXHOCTh alropuTMoB. Mepbl ClOXXHOCTH. BpemenHas u
€MKOCTHAsl CJI0OKHOCTb. ACHMITOTHYECKAs] CIIOKHOCTh, IOPSAIOK CII0KHOCTH, CJIOKHOCTH B
CpeIHEM M B XyAueMm ciydae. TpyaHopaspemumelie 3anauu. HenerepMuHMpOBaHHAs MalllWHA
Teropunra. Kmaccet P u NP. NP-nonnbeie 3amaun. NP-monHoTa npoOsiembl BBIIIOJHUMOCTH
(dbopMyI JTOTUKH BbICKa3biBaHu. O030p MpuilokeHU mareMatuyeckoil soruku. Hanpasnenus
MCIIOJIb30BAaHUS arrapaTa MaTeMaTH4YeCKOW JIOTMKM B 3ajJadax NPaKTUYeCKON HH(OpPMaTHKU.
Crneundukanuss u  BepuPHUKAUs  NPOrpPaMMHO-ANNApaTHBIX  MPOEKTOB,  JIOTMYECKOE
[IPOrpaMMUPOBAaHKE, TOCTPOCHNUE OHTOJIOT UM, SI3bIKH OOLIEHUSI MHTEJUIEKTYaJIbHBIX ar€HTOB.

4. O0beM yueOHOM THCIHHMILINHBI

O6bem
Bux yaebHolt paboThI B 3auerHbIx B akanemunuecknx
eIMHUIIAX gacax

OO0masi Tpy10€eMKOCTb AUCIUNIJIMHBI 4 144
1o y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexkun 0,44 16
JlaboparopHbie paboThI 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Buja nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 1 JKk3amMeH-36
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AnHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«AHpopManMOHHBbIE TEXHOJOTMH CONPOBOKICHUS HAYYHOM 1eATeIbHOCTI

1. Heau aucuunavHbl
Henabro IUCHUIUIMHBI SBISETCS MOATOTOBKA CTYAEHTOB B 00JacTh HMH(MOPMAIIMOHHOTO
CONPOBOXKJCHHUSI HAy4YHOM JEeSATEIIbHOCTH, IPUBUTHUE HABBIKOB CaMOCTOSITEILHOTO IOMCKa
XUMHUYECKON MH(GOpMaLuU B PA3INYHBIX HCTOUHHUKAX.
B pe3yabrare wu3yueHuss MCHMIUIMHBI O0y4yaluuiicis IO Mporpamme
O0axajiaBpuaTa J10JI5KeH:
Obnadams CIETyIONUMHA KOMIETEHITUSIMU
CIOCOOHOCTBIO IMOJIydaTh M 0OpalaThiBaTh pe3yJabTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MOMOIUIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I1K-5);
BJIQJICHUEM HaBbIKAMU MPEJCTABJICHUS IOJYYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otuetoB u npe3eHTanwmii (I11K-6).
B pe3ynbraTe n3ydeHus: AUCUUILINHBI CTYJEHT JTOJIKEH:
3namo:
- OCHOBHBIE COCTaBJISIIOIIME MH(POPMAIMOHHOTO OOECHeueHHus: MpOoIecca COMPOBOKICHUS
HAy4YHOU J1eATENbHOCTH, IOHATUS U TEPMUHBL;
- OCHOBHBIE OTEUECTBEHHbIE U 3apyOekKHbI€ HCTOUHUKU NMPOPHIbHON HHpOpMaLny;
- 0011IM€ TPUHIIMIIBI TOJTy4eHus, 00pabOTKU U aHaIM3a HayYHOU HHpopManuu,
Ymemo:
- BBLICJIATH KOHKpETHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUHU, HEOOXOAUMBIE JUISI
MH(OPMALIMOHHOIO 00€CIIeYeHHs! Pa3IMYHbIX HayYHbIX IOTPEOHOCTE;
- HaxoIuTh NPOQWIbHYI0 HH(POPMALMIO B PA3IMYHBIX OTEYECTBEHHBIX U 3apYyOEKHBIX
MH(OPMALIMOHHBIX MACCHUBAX;
- 00pabarbIBaTh U aHAJIM3UPOBATH JJAHHBIE C IIEJIBbIO BBISBIICHUS PEJICBAaHTHON
uH(popmanuy,
Bnaoemuv:
- 3HAHUSIMU O COBPEMEHHBIX aBTOMAaTH3UPOBAHHBIX HHPOPMAIITMOHHO-TIOMCKOBBIX
cuctemax (AUIIC), ux BO3MOKHOCTSIX, CITIOCOOAX B3aMMOICUCTBUS C HUMU;
- IPaKTUYECKUMHU HaBbIKaMU MH(POPMAIIMOHHOTO MOMCKA C TIOMOIIbIO TEXHOJIOTUI
TEJIEKOMMYHUKALMOHHOTO JIocTyna U HTepHET-TEXHOJIOT Ui
- OCHOBHBIMH IIOJXO0JIaMU JUIsl aHAJIM3a MOJIYY€HHON TaHHBIX M UCIOJIb30BaHUS UX B CBOEH
podeCcCHOHANTBHOM IEATETLHOCTH
3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Paspnen 1. Beenenne. OCHOBHBIC IOHATHSA U TEPMHUHBI.

Paccesnue u crapenue nundopmanuu. Crneundrka naGopmManuy No XuMuu 1

XUMHUYECKON TexHoJoruu. MHpopManoHHble cUcTeMbl U MH(OPMALMOHHBIE TEXHOJOTHUU.
Crpykrypa u kinaccudukanus UC.

Paspen I1. I'ocynapcTBeHHasi ccTeMa HAYYHO-TEXHHMYECKO HH(opManum.

Nudpopmaumonnbie wusganuss W ba3el  ganHbix. PedeparuBHbIe KypHAJIbI:
PedepaTuBnbiii xypHaa «Xumusp»  «Chemical Abstracts». Ctpykrypa, yka3arteu,
AJITOPUTMBbI Pa3IHYHbIX BUJ0B IOHCKA.

Paznen 3. OteuecTBeHHble M 3apy0e:KHble MCTOYHMKH HH(OPMalUH MO XUMHUHM H
CMEKHBIM 00J1aCTSIM.

O0630p cyiecTBYIOMMUX MHGOPMALIMOHHBIX MCTOYHUKOB B 00JacTU XUMHUHU, XHUMHUYECKOU
TEXHOJIOTUU U CMEXHBIX HayK.

NudopmanrionHbIe TOPTaIbl U CAWTHI JIEKTPOHHBIX U3IAHUM: CAUT DJIEKTPOHHBIX

KypHAJIOB AMEPUKAaHCKOTO XMMHUYeCKoro obmiectBa, nopran Informaworld m3narenscra
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TAYLOR&FRANCIS, wundopmaunonnsiii nopran SCIENCE DIRECT wusgarenscTBa
ELSEVIER, noptanst uznarensctB SPRINGER, WILLEY &SONS u nip.

Pa3nea 4. Ilouck nndopmanun B /I AUIIC.

ABTOMaTH3UPOBAaHHbIE MH(MOPMALMOHHO-TIOUCKOBBIE CUCTEMBI. JlMaloroBble MOHUCKOBHIE
CUCTEMBI : OCHOBHBIE (DYHKIIMU U BO3MOKHOCTH, CIIOCOOBI JOCTYIHA.

NudopmanioHHble TEXHOIOTHH U HH(GOPMaLMOHHBIE PECYPCHI. DTalbl Pa3BUTHS

MH(OPMALIMOHHBIX TEXHOJOTUN. Bubsl HH(GOPMalMOHHBIX TEXHOJIOTHI.

OcHOBHBIE KOMIIOHEHTHI TEJIEKOMMYHUKAIIMOHHOTO AocTyna K pecypcam AUIIC. Anroputm
MH(OPMALIMOHHOTO TOMCKAa B peXHME Telenocryna. BpiOop JEKCHYECKHX —€AMHHIL,
HCI0JIb30BAHKE JIOTMUECKUX U MO3ULIMOHHBIX ONEPaTOPOB.

NupopmanioHHO-NOUCKOBBIN A3bIK. JIOruKa U cTpaTerus Noucka.

baspl nanubix. banku nanubeix. CTpykTypa, QyHKUMH, HazHadeHHe. Tunbl 0a3 JaHHBIX U
0OAaHKOB JIaHHBIX.

4.1 AMIIC BcepoccuiicKOro MHCTHTYTAa HAYYHOW M TeXHHYecKoil HMH@opmanumn
(BUHUTN).

Ocnosubie ba3er nanupix BUHUTU. IIpenmernoe conepkanune u HarmoigHeHue. CTpyKTypa
nokymenToB B b/l BUHUTH. MudpopmanmonHo-nonckoBsii s3bIK. [lorckoBast crparerusi.

4.2. AUIIC STN International.

NudopmanronHo-nouckoast  cucreMa  STN-International.  OcobGennoctu  AUIIC
STNInternational. ba3sl mansbpix.. OpraHuzainus ¥ BO3MOXKHOCTH TOHMCKA. Pa3nmuyHbie BUIBI
nmoucka :(STN-easy, STN Express, STN on the Web u ap.).

Pasznea S. Ilonck ungopmManmu B 3JIEKTPOHHBIX KypPHaJIaXx.

5.1. Undopmannonnble nmpoaykthbl m3aatenbcTBa Elsevier Ha miardopme Science
Direct u SCOPUS.

Nudopmanronnsie Bo3moxkHocTu Science Direct, SCOPUS. IlouckoBblii unrepdeiic,
MOMCKOBBIH A3bIK, HAYKOMeTpHYecKHe QYHKIMH, TOMOJHUTEIbHBIH (PYHKIIUH.

5.2 DjieKTpOHHBbIE U3IAHUS AMEPHUKAHCKOr0 XHMH4YeCKOro od1iecTBa.

OO0mast  XapaKTepHUCTHUKA OcHoBHoii  uHTepdeiic moprtama  http://pubs.acs.org.
WNudopmanrionssie U nouckoBbie BO3MOKHOCTU. . [Tonsitue DOI. IlonckoBbIi S3bIK.

Pazgean 6 . Undopmanuonunsie pecypcesbl cetu Internet.

Hcnonb30BaHre NOUCKOBBIX cucTeM Internet 1uist moucka nHGoOpMaIiu.

[Tone3Hsle pecypchl XUMU4ECKOW HH(OpMaLUY, JOCTYIHbIE Yepe3 ceThb Internet.

Bo3moxkHoCTH co31aHus cOOCTBEHHBIX MH(pOPMaMOHHBIX NpopuJei. lcnonb3oBaHue
poOJIEMHO-OPUEHTUPOBAHHBIX HMH(OPMALIMOHHBIX MAacCUBOB, OTOOpPaHHBIX W3 Ppa3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKOB JUISl CO3JJaHHsI COOCTBEHHBIX MpoQuiien

Pasznen 7. UcTouyHMKHM NAaTeHTHONH MHGOPMALIUH.

IlonsiTHe 00BHEKTOB MHTEJLIEKTYAJIbHON COOCTBEHHOCTH

[TaTeHnTHast TOKyMEHTalUs Kak HHPOPMAIIMOHHBII MaccuB. OCHOBHbBIE TIOHATHUS U

onpezeneHus B o0iactu nateHToBeeHus. O0bekThl n300peTeHuil. IlarentHoe

3aKOHOJATENbCTBO. MexayHapoaHas nareHTHas knaccuduxanus (MIIK).

[TarentHbIi mouck. OcCOOEHHOCTH U BUIBI TOUCKA. OTEYECTBEHHBIE U 3apyOeKHBIC

aBTOMAaTU3UPOBAaHHbIE HH(OPMALMOHHO-IOUCKOBBIE CHCTEMbl NATEHTHON HHQpOpMaIH.
XapakTepucTuKa, OpraHu3anus, BO3SMOXHOCTH MIOUCKA.

7.1. B/l ®enepaibHOro MHCTUTYTA NPOMbINLIeHHOH coocTBeHHOocTH (PUIIC).

B/l narentHoii undpopmanuu @UIIC. CoctaB u Bo3Mo:kHOCTH aocTyna. CTpykTypa
MATEHTHOro J0KyMeHTa B B/1.

7. 2. B/] AMepukanckoro nareHTHoro BenromcrBa United States Patent and Trademark
Office (USPTO). Coctras B/l USPTO. Bo3moxHocTu aocryna. CTpyKkTypa NaTeHTHOIO



93

aoxkymenTta B /1.

7. 3. B ESPACENET. Kounekuus natentHbix b/l ESPACENET. Bo3moxkxnocTu
poctyna. CTpykTypa nateHTHOro jokymenrTa B b/I. Buabl u BO3M0:KHOCTH NOHCKA.

7.4. OcHOBHBIE N10JI0’KEHUsI Tpollecca NPoBeleHUs MATEHTHBIX Hcc/Ie0BaHMii

4. O0beM yueOHOH THCHMILTHHBI

B 3auernbix | B akanmem.

Buner yue6HOM paboThI €AMHULIAX yacax

O0masi TpPyAOeMKOCTb AHUCHHUILIMHBI 10 Y4YeOHOMY 5 7
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,44 16
[Ipaxtuueckue 3anstus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3a4eT / 3K3aMeH - 3auyer

AnHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«Ilenaroruvyeckme TeXHOJOTHH HH(OPMALMOHHOIO 00IIECTBAY

1. Heau aucuunamHbl

Heab w3ydeHUss AUCIHUIUIMHBI COCTOMT B O3HAKOMJICHMM C COBPEMEHHBIMU
MEJarOTHYECKUMH  TEXHOJIOTHSIMH, B YaCTHOCTH C CHCTEMOM OTKPBITOrO 0Opa30BaHMs
JTUCTAHIIMOHHOTO M D3JIEKTPOHHOTO OOydYeHHs, NMPUMEHEHHEM COBPEMEHHBIX KOMITBIOTCPHBIX
TEXHOJIOTUH B Y4eOHOM Mpolecce W, B YAaCTHOCTH, OCHOB KOMIBIOTEPHON TECTOJIOTHHM KakK
MEePCIEKTUBHOTO METO/1a OIEHKH Ka4yeCTBa OOYUCHUSI.

2. B pe3yabrate uH3y4YeHUS] AUCUMILUIMHBI oOyvyaommiics 10 Tporpamme
0akaaBpUATA NOJIZKEH:

Obnadams CIENYIONUMHA KOMIETEHITUSIMU
CIOCOOHOCTBIO IMOJIydyaTh U 00pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJorui (I1K-5);
BJIQJICHUEM HaBbIKAMHU IMPEJCTABICHUS IIOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otuetoB u npe3eHTanwmii (I11K-6).
B pe3ynbraTe u3yueHus: AUCUUILINHBI CTYJEHT JTOJIKEH:
3namo:

® OCHOBHBIC HaIlPaBJIECHUS MOJCPHHU3AIMN CUCTEMBI BBICIIETO 00Opa30BaHuUs,
® coJepKaHUE CHCTEMBI OTKPBITOTO OOpa30BaHUs, JAUCTAHIIMOHHOTO U AJIEKTPOHHOTO
00y4eHUS;
® COBPEMEHHYIO KJIacCHU(HUKAINIO TECTOBBIX 3aJaHU;
® HUMETh MPEJICTABICHHUE O CITOCO0aX KOMITBIOTEPHOTO KOHTPOJISI 3HAHU.
Yuems:
e pa3pabaTbiBaTh M UCIOJB30BAaTh B Yy4EOHOM TIpOIECCe KOMITBIOTEPHBIC YUeOHBIE
ocoousi;
e pa3pabaThiBaTh M HUCIIOJIH30BATh B y4€OHOM IPOIIECCE TECTOBBIC 3aJaHUs PA3TUIHOTO
THIIA ¥ COCTABIISATh HAa UX OCHOBE 00YyYaronyue U KOHTPOJUPYIOIINE TECTHI;
Bnaoemu:
OCHOBaMU TEOPUHU Pa3pabOTKH M UCIOJIB30BAHUS TECTOB JJII KOHTPOJISI 3HAHUH.
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3. Kpartkoe cogep:xaHue JUCUHMILITHHbBI

1. Benmenme. Ilpenmer, menu u 3amaum Kypca. HMHopmanmoHHoe 0O0mECTBO W €ro
MIPOU3BOIUTEIbHBIE CHIIBI.

2. OcHOBHbIE HampaBJIEHUS MOJEpPHU3alMud OOLIEro © BbICHIET0 OOpa30BaHMUSL.
Nudopmaruzauust oOpa3oBaHus: LETU M 3a7add, OCHOBHBIE HaIlpaBlIeHUs WH(GOpMaTU3ALUU
obpazoBanusi. HempepreiBHOE 00pazoBanue. BoOHCKHUIA MPOIIECC U €T0 COAEepKAHUE.

3. OrtxkpoiToe oOpazoBanue (OO). OcHoBHble npuHLUINB (yHKIIMOHUpoBaHUS OO.
[IpeumymectBa cuctembl OO. Mudopmanunonnas obpazoBarenbHas cpena B cucteme OO.
Huctanumonnoe oOyuenue ([10O) ero texnosnoruu. OcHoBHBIE Xapaktepuctuku J[O. Meroauka
OpraHu3aluy AMCTaHUMOHHOrO oOydeHus. BuptyanbHble yHuBepcutersl B cucreme OO.
DNEeKTpOHHOE 00yUYEHHUE.

4. Brenenue B TeOpUI0 KoMIbioTepHbIX oOyuatomux nocoduit (KOII). Haznauenune KOII u
ux mecto B yueOHoMm mpouecce. Knaccuduxanus KOII u ocHoBbl ux paspabotku. biounas
ctpykrypa KOII. Crpykrypnas cxema cueHnapusi KOII mo neoprannueckoir xumuu. OCHOBBI
pa3pabOTKKU  AJIEKTPOHHBIX  Y4EOHUKOB. YueOHble HH(OpPMAIMOHHBIE  PECypchl IO
HEOPraHMYeCKON XMMHUU B KOMIIBIOTEPHBIX CETAX.

5. KoHTponp 3HaHuil B cucteme oOmiero u Bbicuiero oOpa3oBaHus. PeifTuHroBas cucrema
KOHTpPOJIsl €€ NOCTOMHCTBA W HenocTaTku. OmnepaTUBHBIN, TEKYIIMH, pyOeKHBIM M HUTOTOBBIH
KOHTPOJb. 3aJaud C HEJAOCTAIOUIMMU W 33Ja4yd ¢ H30BITOUYHBIMH JAaHHBIMH B Kypce
HEOPraHUYECKON XUMUH.

6. OCHOBBI KOMIBIOTEPHON TECTOJOIMM. XapaKTepUCTUYECKUE KpUBbIE TecTOB. JlBa 3Tama
KOMITBIOTEPHOTO TECTHPOBAHMS: KBaIU(UKAIMSA U arTecTalus. baHK TeCTOBBIX 3aJaHUil U €ro
CTPYKTYypa. AJanTUBHOE KOMIIbIOTEpHOE TecTHpoBaHHe. Pa3paboTka KOMIBIOTEPHBIX TECTOB IO
HEOPraHUYECKON XUMUH.

7. TecTOBBINM KOHTPOJb 3HAHUM. THIIBI TECTOBBIX 3aJaHUI: OTKPBITHIC, 3aKPBITHIC, 3aJaHHS Ha
COOTBETCTBUE, Ha KOHCTPYMPOBAaHUE M HA YCTAHOBJICHHE IPAaBHJIBHOMN IOCIIEI0BATEILHOCTH.
Mexnynapoausiii cranaapt IMS g cucrembr TectupoBanus. CrocoObl KOHCTPYHMPOBAaHUS
OTBETOB B TECTOBBIX 33JAHUSIX 3aKPHITOTO THUIA MO HEOPraHMYECKOM XMUMHUHU — BBIOOPOUHBIH,
BBIOOPOYHO KOHCTPYHPYEMBIH C MPOU3BOJIBHBIM U CTPOTO OIpPEAEICHHBIM BBOJOM 3JIEMEHTOB
OTBeTA.

8. AIanTUBHOE KOMIBIOTEPHOE TECTUpOBaHUE. MHCTpyMEHTalIbHBIE CPEllbl KOMIIBIOTEPHOTO
tectupoBanue. CucreMa aJanTUBHOTO KommbloTepHoro TtectupoBanuss ACT-Tect u ee
HCII0JIb30BAHKE B CUCTEME BBICUIETO MPOPECCHOHAIBHOIO 00pa3oBaHusl.

4. O0beM yueOHOMH TUCUMIIHHBI

B 3auetnbpix | B akanmem.

Bunel yue6HOM paboThI €AMHULIAX yacax

O0masi TpyAOeMKOCTb AHUCHHUILIMHBI 10 Y4YeOHOMY 5 7
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (JIek) 0,44 16
[IpaxTueckue 3anstus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoJsi: 3a4eT / 3K3aMeH - 3auyer
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AHHOTanus paboueit mporpaMMbl TUCIUILTAHBI
«TepMoaMHAMHMKA PACTBOPOB 3JIEKTPOJIUTOBY»
1. Heau aucuunauHbI

Henabo  quCHMIUIMHBL  SIBJISIETCd  OPUOOpETEHHWE  CTYAGHTaMU  3HAHUW 10
TEPMOJIMHAMUYECKUM  XapaKTEpUCTUKAM PpPacTBOPOB  DJIEKTPOJUTOB, TEOPUHU PacTBOPOB
JIEKTPOJIMTOB, NIPEJICTABICHUH 00 HOHHON acCOLMALlMU B PaCTBOPAX.

2. B pe3yabrate uH3yYeHUs] AUCUMILVIMHBI oOy4yamolmiics 1O Mporpamme
0aKka/aBpUATA NOJI/KEH:

Obnadams CIENYIONUMHA KOMIETEHITUSIMU

BJaJeHUeM 0a30BbIMHM HaBBIKAMU HCIIOJIb30BAHHMSI COBPEMEHHOM —ammapaTypbl Ipu
IpoBeJIeHNH HayuHbIX uccienopanuii (11K-2);

BJIAJICHUEM CHCTEMOU (yHIaMEeHTaIbHbIX XUMUYecKuX noustuii (I[1K-3);

BJIQJICHUEM HaBbIKAaMU MPEJCTABJICHUS IOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otuetoB u npe3eHTanwmii (I11K-6).

B pe3ynbraTe u3ydeHus: AUCUUILINHBI CTYJEHT JTOJIKEH:

3nams: TEPMOJAMHAMMYECKUN ammapaT ONMCAHWS HOHHBIX PaBHOBECHH B pacTBOpax
(mapuuanbHble MOJISIPHBIE M Ka)KyLLMECS BEJIIMYMHBI, OTHOCUTEIbHBIE MAPIUAIbHBIE MOJISIPHBIE
BEJIMYMHBI, SHTAJbIIUIHBIE XapaKTEPUCTUKH PACTBOPOB, XapaKTEPUCTUKU MOHHON acCOLMAllUY B
pacTBOpax 3JIEKTPOJIUTOB);

Ymems: 1o sKCnEpUMEHTaIbHBIM M CIPABOYHBIM JaHHBIM BBIYHUCISATH PaBHOBECHbBIE
XapaKTEPUCTUKU AJIEKTPOJIUTHBIX PAcTBOPOB, BKJIIOYAs CTENEHH, SHTAJIBIUU U KOHCTAHTHI
HOHHOM acCOIMAINH;

Bnadems: TeopeTnuecKUMHU MPEACTABICHUSAMHI (PU3NUECKON XUMHUH IEKTPOIUTHBIX
pPacTBOPOB, 3HAHUSMH O METOJIaX ONPEACIICHUS NapLUUaIbHBIX MOJIBHBIX U Ka)KyILIUXCS BEJIMYHH,
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK HOHHOW acCOLMALIUU.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

1. BBenenue

OCHOBHbBIE HCIOJb3YEMbIE COOTHOIIEHUS XHMHMUYECKOHM TEPMOJMHAMUKH, TOHATUA MU
onpeneneHus. Tabmuua CTaHZAPTHBIX  TEPMOJUMHAMHMUYECKUX  (PyHKUMHA  oOpa3zoBaHUs
MHMBUIYaJIbHBIX BEIIECTB U HOHOB B BOJIHBIX PaCTBOPAX.

2. ITapuuajbHbie MOJISIPHbIE M Ka:KYLLIHECs] MOJIAPHbIE CBOIICTBA PACTBOPOB

VYpaBHenust ['m60ca — J[lrorema M BbIYHMCIEHUS Ha HMX OCHOBE. MeTobl omnpezeneHus
MapUUAIbHBIX MOJSPHBIX M KaXYLIUXCS MOJISIPHBIX CBOWCTB KOMIIOHEHTOB pacTBOPOB.
Oco0eHHOCTH NapLHATIBbHBIX MOJISIPHBIX CBOMCTB KOMIIOHEHTOB PACTBOPOB 3JIEKTPOJIUTOB.

3. DHTAJIBNNIHbIE XaPAKTEPUCTUKHU PACTBOPOB

WuTerpanbHas, npoMexxyrouHas, Iud¢epeHunanbHas HHTAJIbIUS PACTBOPEHHS, CBSI3b
MEXAY 3TUMHU BennuruHaMU. OTHOCUTEIbHbBIE TApLUAIbHBIE MOJISIPHBIE SHTAJIbIIMN KOMIIOHEHTOB
B PacTBOpE B CUMMETPUYHON M HECUMMETPUYHOMN CHUCTEME BbIOOpa CTaHJAPTHOIO COCTOSIHMS,
CBSI3b MEXK/Y STUMH BEJIMYMHAMMU.

CriocoObl  ompenenieHus: CTaHJAPTHBIX AHTAJIBIUN  PAaCTBOPEHHUS  DIIEKTPOJUTOB.
OcCHOBHbBIE METOJbl ONPENENECHUS CTAHJIAPTHBIX TEPMOAMHAMUYECKUX (YHKIMI 00pa3oBaHUS
MOHOB B BOJHBIX pacTBOpax. AOCOJIOTHBIE BEIUYMHBI TEPMOJAMHAMUYECKUX (DYyHKUIUN
00pazoBaHUs HOHOB.

4. Teopuu pacTBOPOB HeacCOUMPOBAHHBIX 3JIEKTPOJINTOB.

Teopuss [lebas Xrokkens, ypaBHEHUWE [JIsl pacuera CpeAHEHOHHOro Kod(pduureHTta
aKTUBHOCTH. YPaBHEHME JJIs pacyera SHTaJbIUN pa30aBieHHs] PacTBOPOB AJIEKTPOJIUTOB Ha
ocHoBe Teopun JleOas-Xtokkens. YpaBHenue E.M. Ky3neuoBoit 11 cpelHEHOHHOIO
ko3¢ dulMeHTa aKTUBHOCTU U pacyeT SHTaJIbIUM pa30aBieHUsI pacCTBOPOB AIEKTPOIUTOB HA €TO
OCHOBE.
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5. IlpeacraB/jieHnst 00 MOHHOH accOMALMU B PAcTBOPax KakK cnocode ONMUCAHHA
KOHUEHTPAIMOHHON 3aBUCHUMOCTH UX CBOICTB.
Teopun breppyma, CyxotmnHa, baprena. DkcrnepuMEHTATbHBIE METOIBI M3Yy4YEHUS HOHHOU
accouMalMyu B pacTBOpax. TepMOXMMHUYECKUUA METOJ OINPENECIEHUS CTEIEHEH, DHTaIbIHi U
KOHCTAaHT MOHHOM accouuauuu. [Ipocras Mojenb MOHHOM accoluanyuyd M BO3MOXHOCTU €€
WCIIOJIb30BAHMSI ISl OTIMCAHUSI KOHIICHTPAIIMOHHON 3aBUCUMOCTHU JIIOOBIX (DPU3UKO-XUMHYECKUX
CBOMCTB pacTBOPOB AJIEKTPOJIUTOB.

4. O0beM yueOHOM THCUMIIHHBI

B 3auetnbix | B akanmem.
Bunel yue6HOM paboThI €AMHULIAX yacax
O0masi TpyAOeMKOCTh JUCHMILIMHBI MO0 Yy4eOHOMY 4 144
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[Ipaxtuueckue 3ansatus (113) 0,44 16
Jlaboparopusie padoTs! (JIP) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3a4eT / 3K3aMeH 1 JIk3ameH-36

AnHOTanus paboyeil MporpaMMbl AUCHUILIMHBI
«XHuMHYecKasi TEPMOJIMHAMUKA
1. Heau aucuunaMHbI
Henabo IUCHUIUIMHBL SIBISETCd MPUOOPETEHUE CTYACHTaMU 3HAHMM 0 H30paHHBIM
paszzienaM XMMHYECKOM TEPMOJMHAMMKHA — TEPMOJUMHAMHUKH ITPOLIECCOB, IPOTEKAIOIIUX MPH
HU3KHX M BBICOKMX TEMIIEpaTypax M BBICOKMX AABJICHUAX, TEPMOJMHAMUKH HEPABHOBECHBIX
MIPOLIECCOB ¥ TEPMOJIMHAMUKHU (ha30BbIX PAaBHOBECHIA.

2. B B pesyabraTre un3yuyeHusi AUCHMILUIMHBI oOydamommiics IO Iporpamme
O0akajiaBpuaTa J0JI/KeH:

Obnadams CIENYIOUTUMHA KOMIETEHITUSIMU
BJaJeHUEM 0a30BbIMHM HaBBIKAMU HCIOJIb30BAHMSI COBPEMEHHOM ammapaTypbl MpU
IIpOBeJICHNH HayuHbIX uccienopanuii (11K-2);
BJIAJICHUEM CHUCTEMOU (yHIaMEeHTaIbHbIX XUMUYecKuX noHstuil ([1K-3);
BJIQJICHUEM HaBbIKAaMU MPEJCTABICHUS IOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otuetoB u npe3eHTanmii (I11K-6).

B pesynprare n3ydeHuss JUCHUILIMHBI CTYACHT JIOJKEH:
3nams: TEPMOJAMHAMMYECKUN ammapaT ONMCAHHUA PAaBHOBECHBIX U HEPAaBHOBECHBIX
IIPOLIECCOB, MPOTEKAOIIMX IIPH BBICOKUX U HU3KHUX TEMIIEpaTypax U IPU BBICOKHUX JABICHUSIX.

Ymems: 110 s3xciEprMEHTAIIBHBIM U CIIPABOYHBIM JIAHHBIM BBIYHUCIIATH TEPMOINHAMUYECKHE
XApaKTEPUCTUKA pPABHOBECHBIX M HEPABHOBECHBIX IIPOIIECCOB B IIMPOKOM HWHTEpPBAJIE
TEMIIEPATyp U AaBJICHUM.

Bnaoems: TCOPETUICCKUMU TPCACTABICHUAMU XHUMHYISCKOM TEPMOJUHAMHKHU, 3HAHUSAMHA O
MECTOAax OIpCACICHHA OCHOBHBIX TCPMOAMHAMHUYCCKHX IIapaMCTPOB PABHOBCCHBIX H
HCPaBHOBCCHBLIX IIPOLCCCOB.
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3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Beenenne. OCHOBHbIE TOHSTHS TEPMOJMHAMHUKH PAaBHOBECHBIX M HEPABHOBECHBIX
IIPOLIECCOB M TEPMOJIMHAMUKHU (ha30BbIX PAaBHOBECHIA.

TepmoauHamMuKa MPOLECCOB, MPOTEKAIOIIUX MPU HUZKUX U BBICOKUX TEMIEpaTypax U
BBICOKMX JAaBiieHusAX. Teopema HepHcra. DHTanbnus, sHTponus u 3Heprus 1'mdbodca mporeccos,
MPOTEKAIOIIUX MPU HU3KUX Temieparypax. TepMOoauHaMHKa IMPOIECCOB, MPOTEKAIOIINX MpU
BBICOKMX TeMmIeparypax. Pacuer TepMOIMHAMHYECKUX XapaKTEPUCTUK IMPU  BBICOKUX
TEeMIlepaTypax U JaBJIEHUSIX Ha IPUMEpE MPOIIECCOB AUCCOLUAIIH BOIBI.

OCHOBBI TEPMOJMHAMHMKU HEPAaBHOBECHBIX IpoleccoB. PenmakcanuoHHbIE IPOLECCHl B
TBEPAOM M JKUAKOM COCTOSSHUHU. Pacyer TepMOAMHAMMYECKHUX HNapamMeTpOB HEPABHOBECHBIX
IIPOLIECCOB Ha MPUMEPE MPOLECCOB HOHHOM MUTPALIUU U TUIEKTPUUYECKON pelaKcalyH.

TepmoauHamuka (pa3oBbIX PaBHOBECHH B OJTHOKOMIIOHEHTHBIX U MHOTOKOMIIOHEHTHBIX
cucremax. ®a3oBble paBHOBECHS B LIMPOKOM MHTEpBaje JaBJIECHUN U TEeMIEpaTyp Ha IpUMepe
(a30BbIX TMarpaMM BOJbI U pa3IuyHbIX MOauuKauuil abaa. OcoOeHHOCTH (ha30BbIX JUarpaMm
JIBYXKOMIIOHEHTHBIX M TPEXKOMIIOHEHTHBIX CHCTEM Ha IpUMEPE BOJHBIX PpPacTBOPOB
AJIEKTPOJIUTOB U HEIJIEKTPOIUTOB.

4. O0beM yueOHOM THCHMILTHHBI

B 3auetnbix | B akanmem.
Buner yue6HOM paboThI €AMHULIAX yacax
O0masi TpyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 4 144
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[IpaxTueckue 3anstus (113) 0,44 16
Jlaboparopusie padots! (JIP) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJsi: 3a4eT / 3K3aMeH 1 Jdk3ameH-36

AnHOTanus paboyei MporpaMMbl AUCHUTLIMHbI
«Kpucramioxumus»
1. Heau aucuunamHbI
Heabro gucuumnuusl «Kpucrammoxumus» sBiuserca (OpMHpPOBAHHE y CTYIEHTOB
MIPEJICTABJICHUS] O BHYTPEHHEM CTPOCHHU TBEPJOrO Tejla M B3aMMOCBA3M €r0 BHYTPEHHEIO
CTpoeHUs C BHemHedl @opMoll M (PU3MKO-XMMUYECKMMHM CBOWCTBAMHU JJIsl  CO3JaHUs
(GYHKIIMOHAJIBHBIX MaTepUaOB.
2. B pe3yabrare uU3y4YeHUs] AUCUMIUVIMHBI OoOy4aloluiics 10 mporpaMmme
0aKkaJaBpUATA N0JI/KEH:
Obnadams CIENYIONUMHA KOMIETEHITUSIMU
- BJazeHUWeM Oa30BbIMM HaBbIKAMH HCIOJIb30BaHUSI COBPEMEHHOM ammaparypbl IpH
IpoBeJIeHNH HayuHbIX uccienopanuii (11K-2);
- BJIQJIEHHEM cucTeMoil (pyHaaMeHTalbHbIX Xumuueckux noustui (11K-3).
B pe3ynbraTe u3yueHus: AUCUUILIIUHBI CTYJCHT JIOJIKEH:
3name:
® OCHOBHBIE 3aKOHbl M MOHATUS KpUCTAIOrpaduu, KPUCTALIOXUMHUHU, MHUHEPAIOTHH U
nerporpapuu;
e 00IMe IPUHLHUIIBI KJIacCU(DUKALIMK KPUCTAIUINYECKUX CTPYKTYP;
® OCHOBHBIE METOJbI UX M3YyYEHHS UCCIIEIOBAHUS KPUCTAIJIOB U UX (PU3UKO-XMUMHUYECKHE
CBOIICTBa.
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Yuems:

e pemarh 3a7add, CBS3aHHBICE C OINHCAHHEM CHMMETPUU M BHYTPEHHEH CTPYKTYpHI
KPUCTAJIJIOB;

® YCTaHaBIIMBaTh B3aUMOCBS3b MEXIY KPUCTAIMYECKON CTPYKTYpOH ©  (PU3HKO-
XUMHAYECKUMH CBOMCTBAMH;

® HCIOJIb3Yysd 3HAHUS OCHOBHBIX TUATHOCTUYECKUX CBOWCTB MHHEPAJIOB M TOPHBIX MOPO/T
MIPOBOJIUTH UX OTIMCAHMUE;

® CIOJIb30BaTh COBpeMEHHbIe MHTepHET-pecypchl, TemMartuueckwe O0a3bl JaHHBIX |
MOJISTMPOBAHNE B TPUKIAJHBIX MPOTpaMMax I COCTABJICHHUS OMUCAHUS 3aJaHHOTO
KPUCTAJUTMYECKOTO BEIECTBA.
Bnaoemo:

® HaBbIKAMH HWJCHTHU(UKAIMK BEIIECTBA MO JAHHBIM Kauye€CTBEHHOTO PEHTIeHO(a30BOTO
aHaJIN3a;

® METOJMKOW MPOBEACHHS KPUCTAUIOONTHYECKOTO U MMMEPCHOHHOTO METOJOB aHajIn3a
MHHEPAJIOB U UCKYCCTBEHHBIX KPUCTAITUTMYECKUX TTPOTYKTOB.

3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

Benenune. Coaepxanue u 3amaun Kypca. Csizb KpucTtayuiorpaduu, KpuCTaIIOXUMUH,
MUHEpaJIOTUM M meTporpadguu ¢ O0OLIETEOPETUUECKUMU AMCLHUIIMHAMU U CHEeLHaIbHBIMU
KypCaMH.

Paspnen 1. Kpucraanorpagus

[TonsiTHe 0 KpucTaIaX: KPUCTAJUIMUECKAsi M IPOCTPAHCTBEHHAs PEILIETKH, XapaKTepHbIE
CBOMCTBA KPHUCTAJUIOB, CUMMETpPUsI KaK MPHUHIMII KJIacCU(pUKALUU KPUCTAIIOB, MOHATHE 00
M30TPOIHBIX Y  AHU3OTPONHBIX KpUCTAIaX, MEXKIyHapoJaHasi CHMBOJIMKA, IpaBuia
KpUCTAJIJIOTpapMUeCcKO YCTAHOBKU KPUCTAJJIOB, cTepeorpaduyeckrue MPOEKUMH U MPOEKINH
IPaHeN KPUCTAIIIOB.

@opMbl  HEANBHBIX KPHUCTAJUIOB: OCHOBHBIE 3aKOHBI KpucTauiorpaduu, IOHSTUS
MPOCTBIX 1 KOMOMHUPOBAHHBIX (POPM OrpaHeHus, NPOCcThie (POPMbI OrPAHEHUS HU3LIEH, CpeaHei
Y BBICIIEH KaTeTOpUid, CHMBOJI TIPOCTOM (POPMBEI.

PeanbHble KpuCTaJIIbl: OCHOBHBIE METOJbl BbIPALIMBAHUS KPUCTAJUIOB U3 PACTBOPOB U
pacmiaBoB, (POpPMbI peaabHbIX KPUCTAILJIOB.

Pazgea 2. Kpucramioxummus

Kpucrannoxumuyeckne XapaKTEpUCTHKU CTPYKTYpbl KPUCTAJUIOB: IOHATHE 00
AJIEMEHTaX CUMMETPUU KPUCTAIMYECKUX CTPYKTYp, pemerkax O.bpaBs u mpocTpaHCTBEHHBIX
rpynnax cummerpuu no E.C.®@enopoBy u A.lllendnucy, ompenenenue uuciaa (opMyIbHBIX
€IMHHUILI, KOOPJAWHALMOHHBIX YHUCET U KOOPAMHAMOHHBIX MHOIOTPaHHUKOB, T'€KCAroHajbHas U
KyOuueckas IJI0THEHIINE YITaKOBKU, pacyeT PEeHTI€HOBCKOM MJIOTHOCTH.

Knaccudukanus KpucTajuIMuecKuX CTPYKTYp: OMHCAHHE OCHOBHBIX CTPYKTYPHBIX THUIIOB
MPOCTBIX, OMHAPHBIX U CIOXKHBIX COCAUHEHUH, MOHATHUSA H30CTPYKTYPHOCTb, M30MOp(UM U
MOJIUMOPPU3M, KPUCTAIOXUMHUYECKAsT KIacCU(PUKAIUS CUJIMKATOB, OIHUCAHUE CTPYKTYp
OCHOBHBIX MOJU(UKaUN KpeMHe3ema (KBapl, TPUAWMUT, KPUCTOOAIUT) U HEKOTOPBIX
CHJIMKATOB.

OcHoBHbIE (PU3UKO-XMMHUECKHUE CBOMCTBA KPUCTAIOB U UX B3aUMOCBSI3b CO CTPYKTYpOi
U TUIIOM XUMHYECKOM cBsi3u. COBpEMEHHbIE METOJ/bl HUCCIENOBaHMs KpucTayioB. OOuiue
MPEJICTAaBICHUS] O PEHTICHOBCKUX METOJAaX aHalu3a U KAaueCTBEHHOM pEHTreHo(a3oBOM
aHaJIn3e, UISHTU(PUKAIMS BEIIECTBA 10 JaHHBIM PEHTTeHO(Pa30BOr0 METOAA aHAIH3a.

3. MuHepaJsiorus u nerporpagpus

OO1ue cBefieHHs 0 MUHepajiaxX: KilacCu(pUKalus MUHEPAJIOB IO XMMHUYECKOMY COCTaBy U
OCHOBHbBIE IPEJCTaBUTENIN Pa3HbIX KIAcCOB, AUArHOCTUYECKHE CBOMCTBA MUHEPAJIOB (T€HE3HC,
MOpPQOJIOrusi, XUMHUYECKMH COCTaB, IBET, LBET YEpPThbl, OJECK, TBEPJOCTb, CIANHOCTD,
[IPO3payHOCTh, IUIOTHOCTH). OmnpeneneHne MHHEPaIOB MO HUX (PU3UKO-MEXaHUYECKUM
CBOWCTBaM.
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[ToHsiTHE O TOPHBIX MOPOJAX: CUCTEMATHKA TOPHBIX TOPOJ 10 FEHE3UCY, KiacCUu(pUKaLIUs
MarMaTH4eCKUX W OCAJO0YHBIX TOPHBIX MOPOJ, OIKCAHUE IMPEICTaBUTENEH pa3HbIX THUIIOB
TOPHBIX IOPOJ,, OCHOBHBIE XapaKTEPUCTHKU TOPHBIX MOpOJ (F€HEe3UuC, MHHEPAJIbHBIN COCTaB,
CTPYKTYypa, TEKCTypa, TBEpJOCTb, IUIOTHOCTh FOPHBIX Nopoa). OnpesneneHue TOpHbIX MOPOJ 1O
uX (pU3MKO-MEXaHMUYECKUM CBOMCTBaM.

4. MeToabl ONTHYECKOr0 AHAJIN3A TBEP/bIX BellleCTB

OcHOBHbIE MOHATHS ONTUYECKOTO aHaM3a TBEP/ABIX BELIECTB: MOJSPU3ALUS U JIBOHHOE
Jy4enpeaoMIIEHUEe CBETa B KPUCTaJUIaX, IOKA3aTeNu MPEIOMIICHHUS, ONTUYECKUE MHIUKATPUCHI
KPUCTAJIJIOB BBICIICH, CpeAHEW M HHU3ILIEH KaTeropuu, IUCHEpCHs MHAUKATPUCHL, aHU30TPOIHUS
TIOTJIOIEHUS CBETA KPUCTAIIAMH (TUICOXPOU3M).

Knaccudukanus MUKpOCKONIOB M UX BO3MOXHOCTH Ul UCCIIEI0BAHUS KPUCTANINYECKUX
1 aMOp(HBIX BEIIECTB, B TOM YHUCJIE U IMETPOrpauuecKkoro aHajln3a MHUHEPAJOB U TOPHBIX
MIOPOI.

Kpucramnoontnuecknii ¥ MMMEPCHOHHBIM ~ METOJbl  AaHAINW3a MHUHEPAIOB U
HCKYCCTBEHHBIX KPUCTAUIMYECKUX MTPOJIYKTOB (CTEKJIa, KEPAMUKH, KIIMHKEPOB).

4. O0beM yueOHOMH THCHMILTHHBI

B 3auernbix | B akanmem.

Buner yue6HOM paboThI €AMHULIAX yacax

O0masi TpyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 3 108
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[Ipaxtnueckue 3ansatus (113) 0,89 32
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3a4eT / 3K3aMeH - 3auyer

AHHOTanus yaeOHON MPOTpaMMBbl TUCITUTLTHHBI
«MmuHepasorus ¥ Kpucrauiorpapus»

1. Iean aucuunIMHBI

Heabo QUCUMIUIMHBL SIBISETCS NPUOOpETEHHE CTYIEHTAaMU 3HAaHUH 00 OCHOBHBIX
MOHATHUAX KpUCTauIorpaduu, KpUCTAJUIOXUMHUU, MUHEPAJIOTUH U TeTporpaduu Juisl MOHUMAaHU
B3aMOCBSI3U BHYTPEHHETO CTPOEHHUS TBEPAOIO Teja C €ro (pu3MKo-XMMHUYECKMMH CBOWCTBAMHU
JUISl YIIPaBJIEHUS CTPYKTYPOM M Ka4ECTBOM TEXHUYECKMX MaTEpPUAJIOB.

2. B pe3yabrate uH3y4YeHUS] AUCUMILUIMHBI oOyvyaommiics 10 Tporpamme
0axajiaBpuaTa J10JI5KeH:
Obnadams CIENYyIONTUMHA KOMIETEHITUSIMU
- BJazeHUWeM Oa30BbIMM HaBbIKAMH HCIOJIb30BaHUSI COBPEMEHHOM ammaparypbl IpH
[pOBeJICHNH HayuHbIX uccienosanuii (11K-2);
- BJIaJIeHHEM cucteMoil pyHnameHTanbHbIX Xumudeckux noustui (11K-3).
B pe3ynbraTe u3yueHus: AMCUUILIIUHBI CTYCHT JIOJIKEH:
3name:
® OCHOBHbIE IIOHATHUS KpUCTAIIOrpaduu;
® OCHOBHbIE IIOHATHS KPUCTAIIOXUMUMY;
® OCHOBHbIE IIOHATHS MUHEPAJIOTUU U NETpOrpaduu;
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Ymemo:

® OmpenensaTb  OCHOBHbIE  KpHUCTauIOrpaduUyecKkue  XapakTepUCTUKU  UJCaJIbHBIX
KpPHUCTAJLJIOB;

® OIpeneisTh OCHOBHBIE KPHUCTAJUIOXUMHUYECKHE XapaKTEPUCTHUKU KPUCTAIIMYECKHX
CTPYKTYp KPHUCTAJUIOB;

® CIIOJIBb30BaTh COBpEeMEHHble VIHTepHEeT-pecypchl, TeMaTH4ecKue ©Oa3bl JaHHBIX U

MOJENIUPOBAHUE B IPUKIAJHBIX MpOTpaMMax Uisl COCTAaBJICHUS ONMCAHMS 3aJaHHOTO

KPUCTAJJINYECKOIO BELIECTBA;

Bnaoemuv:

® METOAMKOW OMHCAaHMsI MOP(OIOTHH KPUCTAIIIOB;
® METOAMKOW OMHCAHMSI OCHOBHBIX TUIIOB KPUCTAJUIMYECKUX CTPYKTYP;
® METOAMKOW JMAarHOCTUKM MHUHEpPAJIOB U TOPHBIX HOPOA MO (U3UKO-MEXaHUYECKUM
CBOMCTBaM.
3. Kpartkoe cogep:xaHue TUCHMILIHHbI

Beenenune. Copepxxanue u 3amauu Kypca. CBsi3b KpucTamiorpapuu, KpUCTaNIOXUMUH,
MUHEpaJIOTUM M meTporpaguu ¢ oOIIEeTeOPEeTUUECKUMH AUCHUILIMHAMU M CHELUAIbHBIMU
KypCaMH.

Paspnen 1. Kpucramnorpagus

Kpucrannuueckass pemerka. XapakTepHble CBOWCTBAa KpPUCTALIOB (OJAHOPOIHOCTD,
aHU3OTPONUSI U CIHOCOOHOCTh K caMoorpaHeHuto). CHMMETpusi KpHUCTaUIOB: 3JIE€MEHTbI
CUMMETPUU U CUMMETPUYECKHUE olepaluu, GopMyiia CUMMETpUH, 32 Kinacca cumMmmeTpuu. Beidop
KOODAMHATHBIX OCEM B KpUCTAUIaX HU3LIEHW, CpelHed W Bbicuied kareropuu. I[Ipoexuuu
crepeorpadudeckre 1 THoMoctepeorpaguueckue. @opmbl HI€aTbHBIX U pPealbHbIX KPUCTAIUIIOB.
OcHOBHBIE METO/IbI BBIPALMBAHUS KPUCTAJUIOB U3 PACTBOPOB U PaCIlJIaBOB.

Pazgea 2. Kpucramioxummust

Kpucrannoxumudeckne XapakTepUCTUKU CTPYKTYp KPUCTAJUIOB: MOHSITHE 00 AJIeMEHTaX
CUMMETPUU KPUCTAIIMYECKUX CTPYKTYp, pemierkax O.bpaB> M mpoCTpaHCTBEHHBIX TpyIIax
cummetrpuu 1o E.C.®@enopoy u A.lllenduucy, omnpenenenue uucia (GOpMYIbHBIX €IWHHILL,
KOOPJIMHAIIMOHHBIX 4YHCEI M KOOPAMHALMOHHBIX MHOTOTPAaHHUKOB, TEKCaroHalbHas M
KyOuueckas IJI0THEHIINE YITAaKOBKH, pacyeT PEeHTI€HOBCKOM MIOTHOCTH.

CucremaTiKa KpUCTAJUIMUYECKUX CTPYKTYp: IPOCTBIX BEIIECTB (MeOu, Maruus, rpadura,
anMasza u jp.), OuHapHbix coenuHenudt tuna AX, AX, (ramura, ¢uroopuTa, pyruia U Aap.),
TEPHAPHBIX COCAMHEHMH (LUMUHENN, MepOBCKUTAa U Jp.). CHcTeMaTuKa CHJIMKATOB: OCTPOBHBIE
[SiO4]*, xombuessie [SiOs]n>, uenoueunsie [SizOoly, ciouctsie [Si0s]%, kapkacHbie [S10;],
[AlSi3Og]1',[AIZSizOg]2' u gap. Paznuume B CTpOCHHMHM aTIOMOCHIMKATOB (ITOJIEBBIC MITMATHI,
He(denuH, U Jp.) U CUIMKATOB aJIOMMHHUA (CHUIMMAHUT, JUCTE€H, MYJUIUT U Jp.). YpaBHEHHE
bperra-Bynea u uHGOpPMATUBHOCT PEHTTEHOBCKUX METOJOB aHajiu3a IpU H3YYEHUU
KPUCTAJJINYECKUX BEIIECTB.

3. MuHepaJsiorus u nerporpagpus

Baxkneiimue kimacchl MHHEpPajlOB M HUX JUArHOCTUKAa MO (PU3MKO-MEXaHMYECKUM
CBOMCTBaM: CaMOpPOJHbIE METaUIbl U METauIOuAbl (30J10TO, IUIaTHMHA, rpadut, anmas, cepa),
OKCHUJbI U TUJIPOKCH]IBI (OKCHUJIBI JKeJle3a: TeMATUT (KpacHBIN JKEJIe3HSAK), MarHeTUT (MarHUTHBIH
KEJIE3HIK), XPOMUT (XPOMUCTBIM KeJNe3HSK), JUMOHUT (Oyphlil JKeIe3HSK), OKCHJIbI KPEMHUS:
KBapL (TOpHBIN XpycCTallb, )KUIbHBINA KBapll, MOPHOH), XaNIIE€I0H, araThl, ONaj - IPUPOIHBIHI reib
KPEMHEKHUCIIOThI), CHIMKAThl (TI0JIeBbI€ LINaThl, He(eanuH, MUPOKCEHbI, TJIMHBI, TaJlbK, acOecT,
CEpIIEHTUHUT, NTUPODUILINT), anaTUT U (HOCHOPUTHI, KAPOOHATHI, HUTPATHL, CYJIb(ATHI (KaIbIUT,
MarHes3uT, J0JIOMUT, THIIC, COJla, TPOHA, MUPAOWINT, allyHUT), rajloreHuabl (FaJuT, CUJIbBHH,
bmroopuT), CcynbPuAbl, apCeHHABl M AHTUMOHUABI (TUPHUT , XaJbKomupwr). JlmarHoctuka
MUHEpAJIOB MO UX (U3MKO-MEXaHHUYECKUM CBOMCTBaM: TEHE3UC U (OPMbI HAXOXKICHUS
MUHEpAJIOB B IPUPOJIE, IBET, LIBET YEPThI, IPO3PAYHOCTh, CIIAMHOCTH, TBEPAOCTD, INIOTHOCTh U
UX IPUMEHEHUE B MPOMBIIIIEHHOCTH.
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CucremaTuka TOpHBIX IOPOJ M MX JUArHOCTHUKA MO (PU3HKO-MEXaHUYECKUM CBOMCTBaM.
Marmaruyeckue TOpHbIE MOPOJbI: IIyOMHHBIE MOPOJIbI (TPAHUTHI, HE(QEIUHOBBIE CHUEHUTHI U
Ip.), U3IUBIIMECS NOpoabl (0a3anbThl, MNOPPUPUTHI U Jp.), MPOAYKTHl BYJIKaHMYECKOU
NesITeNbHOCTH (Ty(]bl, IEM3a, NEPIUTHL U Ap.), KUIbHbIE TIOPOJIbI (IErMaTUThI, )KUIbHBIN KBapI).
OcanoyHble TOPHBIE TOPOJIbI: 00JIOMOYHBIE MOPOJIbI (IIECKU, IECUaHUKH ), TJIMHBI (KaOJIMHOBBIE,
MOHTMOPHJUJIOHUTOBBIE), XUMHUYECKHME M OHOJIOTHYECKHE OCaaku (MUHEpaJbHbIE COJIU:
aHTUJIPUT, TUIIC, KAMEHHAsl COJIb, KApPHAUIUT U JIp.; KapOOHATHBIE MOPOJbI: U3BECTHSIKU, MEII,
JOJIOMHUTBI, MAarHE3UThbl, MEPresid; KPEeMHE3E€MUCThIE MOPOJbI: OMOKH, TPEMesbl, AUATOMHUTHI).
Metamop¢uyeckue ropable IOpPOIbl: MEPEKPUCTAIUIN30BAHHbIE TIECKU U TIECUaHUKHU (KBApIUTHI),
MEePEKPUCTAININ30BAHHBIE U3BECTHAKH M MeN (Mpamop), cilaHubl U jap. JMarHoctuka TrOpHbIX
opoJ Mo UX (pU3MKO-MEXaHMUECKUM CBOMCTBaM: MUHEpAIbHBIA COCTaB, CTPYKTYypa, TEKCTypa U
IEHE3UC TOPHBIX MOpOJ U TNPUMEHEHHE B MPOMbIIIEHHOCTH. (OCHOBHBIE ONTHYECKUE
XapaKTEePUCTUKU KPUCTAIIJIOB: MOJISIpU3ALMS U JBOMHOE JTydeNnpeIoMIIEHUE CBETa B KpUCTalIax,
MOKa3aTeau MPeJoMIICHHUS, ONTHYECKUE UHINKATPUCH KPUCTAJIOB BBICIIECH, CpeHEeNH U HU3LIEH
KAaTeropud M JUCIEpPCHs] HMHIMKATPUCHI, AHU3OTPONHMs MOIJIOIIEHHS CBETa KpUCTAJIaMHU
(meoxpousm). IlpakTukyM Mo KpUCTAJUIOONTHYECKUM METOJAM HCCIIEI0BAaHUS MHHEPAIbHOIO
CBIPBSl U TEXHUYECKUX MPOAYKTOB: MUKPOCKOIMUYECKUH (B MPOXOISAIIEM U OTPA)KEHHOM CBETE) U
MMMEPCHOHHBIN METO/IbI aHAJIN3A.

4. O0beM yueOHOH THCHMILTHHBI

B 3auernbix | B akanmem.

Buner yue6HOM paboThI €AMHULIAX yacax

O0masi TpyAOeMKOCTb AHUCHMUILIMHBI 10 Y4YeOHOMY 3 108
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,44 16
[IpaxTnueckue 3anstus (113) 0,89 32
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3a4eT / 3K3aMeH - 3auyer

4.4.2. Baok . IIpakTuku

YueOnasa npaktuka. [IpakTuka 1o nojay4eHuo npodeccuoHaJIbHbIX YMEHUH U
HABBIKOB, B TOM 4YMcJ/Ie IEPBUYHBIX YMEHUI M HABBIKOB HAYYHO—HUCCJIeJ0BATEIbCKOM
AeATeJIbHOCTH

1. e npakTuKH
Henabro yueOHON NPAKTHKU SBISETCS MOJYyYEHUE MEPBUYHBIX MPOGECCHOHANBHbIX
YMEHHUI M HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUN U HAaBBIKOB Hay4HO-HCCIIEIOBATEIbCKOMN
NeSITEIbHOCTH.
2. B pe3yabTaTe NPOX0KACHUS NMPAKTUKU 00YYAIOLIUICS JOJIAKEH:
Obnadams CIENYIONUMHA KOMIETEHITUSIMU
CIIOCOOHOCTBIO ~ HCIIOJIb30BAaTh  MOJyYEHHbIE  3HAHHMS ~ TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMUHU IIPH perieHnn npodeccuonanpubix 3a1a4 (OIIK-1);
BJIQJICHUEM HAaBBIKAMHM TPOBEICHHMSI XUMUYECKOTO HKCIEPUMEHTa, OCHOBHBIMHU
CUHTETMYECKUMU W AHAIUTUYECKUMHU METOJaMH TOJY4eHHs] M MCCIENOBAHUS XUMHUYECKHUX
BewecTB U peakuuii (OI1K-2);
CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccuonanbHOM nesteabHocTH (OIIK-3);
CIIOCOOHOCTBIO pellaTh CTAaHJIAPTHBIE 3aJaud NpOo(ecCHOHANBHON AESITETbHOCTU C
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HCI0JIb30BAHUEM COBPEMEHHBIX MH(OPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHHA C y4ETOM
OCHOBHBIX TpeOoBaHui nHopmarronHoi 6ezonacHoctu (OIIK-4);

CIIOCOOHOCTBIO K TMOWCKY M INEPBUYHOM 00pabOTKE HaydyHOH U HAyYHO-TEXHUYECKOM
unpopmanuu (OIIK-5);

3HAHMEM HOPM TEXHUKU O€30IIaCHOCTU M YMEHHUEM peain30BaTh MX B JaOOPATOPHBIX U
TexHosiorudeckux yciosusax (OITK-6);

CIIOCOOHOCTBIO BBINOJHATH CTaHJAPTHBIE ONepaluy 1o npejyiaraeMbiM Metoaukam (I11K-1);

BJaJeHUeM 0a30BbIMHM HaBBIKAMU HCIIOJIb30BAHHMSI COBPEMEHHOM ammapaTypbl Ipu
[IpOBeJICHNH HayuHbIX uccienopanuii (11K-2);

BJIAJICHUEM CHUCTEMOU (yHIaMEeHTaIbHBIX XUMUYecKuX noHstuil ([1K-3);

CIOCOOHOCTHIO MPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€E MOJIy4yeHHBIX pe3ynbraToB (I1K-4);

CIOCOOHOCTBIO IMOJIydyaTh U 0O0pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I[1K-5);

BJIQJICHUEM HaBbIKAMU MPEJCTABICHUS IIOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otueToB u npe3zentanuii (11K-6);

BJIaJICHUEM MeToJaMu 0e30I1acHOro oOpaIleHus ¢ XMMHUYECKUMHU MaTeprallaMu ¢ Y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B pe3ynbraTe n3yueHus: AMCUUILINHBI CTYJEHT JTOJIKEH:

3namo:

— TOIXOJAbl K OpraHu3alMd  CaMOCTOSITENIbHOM W KOJUIGKTUBHOM  HAy4YHO-
HCCIIEI0BATEIbCKOM paboThI;

— NPUHLHUIBI OPraHU3alUU IPOBEJCHHS SKCIIEPUMEHTOB U UCIIBITAHUH.

Ymemo:

— BBINOJHATH HOUCK, 00pabOTKy, aHaIM3 U CHCTEMATHU3ALMI0 HAyYHO-TEXHUYECKOU
uHpopmanuy;

—  BBINOJHATH 00pabOTKY M aHAJIU3 PE3YIbTATOB SKCIIEPUMEHTOB U UCIIBITAHUM;

- MIPOBOJUTH AHAJIU3 HAYYHO-TEXHUYECKOH JINTEpaTyphl;

Bnaoemuv:

— KOMIUIEKCOM IE€pBOHAYaJIbHbIX 3HAaHUW U MPEACTaBIEHUN 00 OpraHM3aluyi HayYHbIX
HCCIEIOBAaHNH;

— HaBbIKAMHU U3JIOKEHUS TMIOJYYEHHBIX 3HAaHUI B BHUJAE OTYETa O MPOXOKICHUU
MPaKTUKU.

3. Kparkoe cogep:xanue NpakTHKU

Moayas 1. llenmn u 3amaum y4deObHOM mnpakTuku. OpraHu3armoOHHO-METOANYECKUE
MeponpusaTus. MHCTpykTaxu Ha paboyem MecTe.

Mopyap 2. O3HakOMJIEHME C HCTOpUEH U OpraHu3aliel HayuyHbIX HCCIEJOBaHUM,
IIPOBOJMMBIX Ha Kadenpe (Jadopatopuu, CTPYKTYPHOM HOIpa3ACICHUHN).

Mopyas 3. BeoinosnHenue wuHauBHIyaidbHOro 3amanus. COop, o0pabotka u
cucTeMarusanus HHQOPMallMOHHOIO U 3KCIIEpUMEHTaNIbHOTO MaTtepuaia. [logroroska otuera o
MIPOXOXKJICHUH YU€OHOU MPAKTUKU.

4. O0beM NPAKTHKH

Bunel yue6HOM paboThI Ob6bvem
B 3auerHbIx B akanem.
SIMHUTIAX qacax
O0masi  Tpya0oeMKOCTb  JAUCHUIUVIMHBI 1O 3 108

yueOHOMY IJIaAHY

AyIMTOpHBIE 3aAHATHS: - -

CamocrositesbHas padora (CP): 3 108

WnuBuayanbHOe 3a1aHue 2,67 96

CamocTosATeTbHOE OCBOCHHE 3HAHWM, YMEHUW U 0,33 12
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HAaBBIKOB 10 ITPOrpaMMe IPEIUIIIOMHOMN PAKTUKU

Bua urorosoro KOHTPOJIsA: 3a4€T / 3K3aMeH 3aver

Hayuno-uccienoareabckas padora (HUP)

1. Heau HUP

Heap — mnomnydeHue mnpoecCHOHATIBHBIX YMEHUH U OmbiTa NpodeccuoHaIbHOM
ACATCIIBHOCTH IIYTEM CaMOCTOATCIBHOIO TBOPUYCCKOI'O BBIIIOJIHCHHA 3a4ad, ITOCTABJICHHBIX
IporpaMMoi HaydHO-HUcclieoBaTenbckoi padotsl (HUP).

2. B pesyabTarte BpinosiHenuss HUP o0yuaronuiics 10/12KeH:
Obnadams CIENYyIONTUMHA KOMIETEHITUSIMU

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  MOJIyYEHHBIE  3HAHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaJIbHBIX Pa3/esIoB XMMHHU IPU perieHnu npodeccuonanbubix 3a1a4 (OIIK-1);

BJIQJICHUEM HAaBBIKAMHM TPOBEICHMSI XUMUYECKOTO HKCIEPUMEHTa, OCHOBHBIMHU
CUHTETMYECKUMU U AHAIUTUYECKUMHU METOJaMH MOJY4eHHs] M MCCIENOBAaHUS XUMHUYECKHUX
BemecTB U peakuuit (OI1K-2);

CIIOCOOHOCTBIO HCII0JIB30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX TUCIHUIUIMH B
npodeccuonanbHOM nesteabHocTH (OIIK-3);

CIIOCOOHOCTBIO pellaTh CTAaHJIAPTHbIE 3aJaud IpOo(ecCHOHANBHON AESITEIbHOCTU C
HCII0JIb30BAHUEM COBPEMEHHBIX MH(OPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHHA C y4ETOM
OCHOBHBIX TpeOoBaHMi nHpopmanroHHOH 6e3omacHocTu (OIIK-4);

CIIOCOOHOCTBIO K TMOWCKY M IMEPBUYHOM 00pabOTKE HaydyHOH U HAyYHO-TEXHUYECKOU
unpopmanuu (OIIK-5);

3HAHMEM HOPM TEXHUKU O€30IIaCHOCTU M YMEHHUEM peaiu30BaTh MX B JaOOPATOPHBIX U
TexHosiorudeckux yciosusax (OITK-6);

CIIOCOOHOCTBIO BBIMOJIHSTH CTAaHJAPTHBIE ONEpaLK 1o npeiaraeMbiM Metotukam (I11K-1);

BJaJeHUeM 0a30BbIMHM HaBBIKAMU HCIOJIb30BAHMSI COBPEMEHHOM —ammapaTypbl Ipu
IpoBeJIeHNH HayuHbIX uccienopanuii (11K-2);

BJIAJICHUEM CHCTEMOU (yHIaMEeHTaIbHBIX XUMUYecKuX noHstuil (I1K-3);

CIIOCOOHOCTHIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbBI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€E MOJIy4yeHHBIX pe3ynbraToB (I1K-4);

CIIOCOOHOCTBIO IMOJIydyaTh U 00pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MOMOIUIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I1K-5);

BJIQJICHUEM HaBbIKAMHU MPEJCTABICHUS MOJYYEHHBIX pE3YJIbTaTOB B BHUJAE KpPaTKUX
otueToB u npe3zentanuii (I1K-6);

BJIaJICHUEM METOoJaMU 0e30I1acHOro oOpaIleHus ¢ XMMHUYECKUMHU MaTeprallaMu ¢ Y4eTOM
ux ¢uznuecknx xumudeckux cBorcTB (I1K-7).

B pesynbpTaTe nzydeHus: IUCHUIIINHBI CTYACHT JO0DKCH:

3namo:

— TOAXOAbl K  OpraHM3allid  CaMOCTOSITEIbBHOW W KOJUIGKTUBHOW  Hay4YHO-
HCCIIEI0BATENIbCKOM paboThI;

— TIPUHIIMIIBI OPraHU3alUH MPOBEACHUS IKCIIEPUMEHTOB U UCIIBITAHUH.

Ymems:

— BBIMIOJIHATH TOUCK, 00pabOTKy, aHAIM3 U CUCTEMAaTHU3AIMI0 HAyYHO-TEXHUUYECKOU
nH(pOpMaIIUK, OCYIIECTBISITH BBIOOP METOJAMK W CPEICTB PEIICHHS 3a/ad, IMOCTaBJICHHBIX
nporpammont HUP;

—  BBITIOJIHATH 00PaOOTKY M aHAJIU3 PE3y/IbTATOB SKCIIEPUMEHTOB U UCIIBITAHHH;

— aHaJU3WpPOBATh BO3ZHHUKAKOIIME B HAYYHO-UCCIIEIOBATEIBCKON  JEATEILHOCTH
3aTPYAHECHHS U CIIOCOOCTBOBATH MX PA3pEIICHUIO.

Bnaoemuo:
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— HpueMaMu pa3pabOTKH IJIAHOB U MIPOTPaMM MIPOBEACHUS HAYYHbBIX UCCIIEIOBAHUM.

3. Kparkoe copepxxanue HUP

Mopyas 1. Bsenenune — unenum u 3amaun HUP. OpranuszanmoHHO-MeToanYecKUe
MeponpusaTus. IHcTpykTaxu Ha pabouem MecTe.

Moayab 2. 3HaKOMCTBO C OpraHu3alMeldl Hay4YHO-HCCIIEIOBATEIbCKOW NIEATEeILHOCTH,
CUCTEMOW yIpaBiCHUs Hay4YHbIMU HccienoBaHusAMU. [IpuHUuMOBL, TexHONOrHH, (QOpPMBI U
METO/Ibl OpraHMu3ali Hay4HO-HCCIIEOBATEIbCKON JEATENIbHOCTH Ha NpUMEpe OpraHHu3aluu
HayyHOU paboThl kadeapsl (mpobiieMHOM nabopaTopuu, HayyHO# rpymmbl). [lnanupoBanue
HAay4YHOU JIEATEIBbHOCTH.

Moayas 3. BemonHenne wuHAMBUAyanbHOTO 3amanms. COop, oOpaboTka u
cucreMaruszanus HHPopManuoHHoro wmatepuana. Odopmiienue ortyerta. JluuHoe ydactue
oOyuarouierocs B BbIIIOJHEHUH Hay4YHO-HCCIEA0BaTENbCKUX PabOT Kadeapsl.

4. Oobem HUP
Buner yue6HOM paboThI Ob6bem
B 3ageTHBIX B akagem.
eIMHUIIAX Jacax
O0masi  TPpya0oeMKOCThb JAUCHUIUIMHBI 1O 3 108
yueOHOMY IJIaAHY

AyIUTOpPHBbIE 3aHATHS: 3 108
WNHnmBuayansHOE 3a1aHNE 2 72
ITonroroBka ot4yera 1 36
CamocrositesbHas padora (CP): - -
Buja nToroBoro KOHTpoJisi: 3a4eT / IK3aMeH 3ader c oleHKOM

IIpenguniaomuasi npakTUKa
1. e npakTUKH

[lpenmumuioMHas ~ MpakTHKa  MPOBOAMTCS  JUIS BBITIOJIHEHUSI  BBITYCKHOM
KBaJIN(PUKALIMOHHOM pabOTHI.

Legb mpakTUKH — 3aKpeIUIeHHE TEOPETUYECKUX 3HAHWH M MPAKTUYECKUX HABBIKOB,
MOJYYCHHBIX B TMpolecce oOOydeHHss 1O TmporpamMme OakalaBpuara, MPUOOPETCHHE
MPAaKTUYECKOTO OMbITa PabOThl C MCTOYHHKAMH HAaYYHO-TEXHHYECKOH WH(OpMAIHH, OTBITa
MIOCTAaHOBKHM W BBHITIOJHEHUS! HAyYHO-HMCCICIOBATEIbCKUX 33]a4; OBIIQJCHUE METOJOJOTHEH |
MeToaMu 00pabOTKH pe3ynbTaTOB MCCIIEIOBAHUS, COOp, TIOJATOTOBKA M aHAJIU3 MATEPHUATIOB TI0
TEMaTUKE BBITYCKHON KBaJIM(UKAIIMOHHOW pabOTHI.

2. B pe3yabTaTe NPOX0KACHUS NMPAKTUKU 00YYAIOLIUICS TOJIAKEH:
Obnadams CIENYyIONTUMHA KOMIETEHITUSIMU

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  MOJIyYEHHBIE  3HAHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XUMHHU IIPU perieHnu npodeccuonanbHbix 3aa4 (OIIK-1);

BJIQJICHUEM HAaBBIKAMHM TPOBEICHMSI XUMUYECKOTO HKCIEPUMEHTa, OCHOBHBIMHU
CUHTETMYECKUMU U AHAIUTUYECKUMHU METOJaMH TOJY4eHHMs] M MCCIENOBAaHUS XUMHUYECKHUX
BewecTB U peakuuit (OI1K-2);

CIIOCOOHOCTBIO HCII0JIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUIUIMH B
npodeccuonanbHOM nesteasbHocTH (OIIK-3);

CIIOCOOHOCTBIO pellaTh CTAaHJIAPTHBIE 3aJaud NpOo(ecCHOHANBHON AESITETbHOCTU C
HCI0JIb30BAHUEM COBPEMEHHBIX MH(OPMaLNOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHHA C y4ETOM
OCHOBHBIX TpeOoBaHui nHopmaronHoi 6ezonacHoctu (OIIK-4);
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CIIOCOOHOCTBIO K TMOWCKY M INEpBUYHOM 00pabOTKEe HaydyHON U HAyYHO-TEXHUYECKOU
unpopmanuu (OIIK-5);

3HAHMEM HOPM TEXHUKU O€30IIaCHOCTU M YMEHHUEM peaiu30BaTh MX B JaOOPATOPHBIX U
TexHosiorudeckux yciosusax (OITK-6);

CIIOCOOHOCTBIO BBINOJHATH CTAHJAPTHBIE ONEPALUK 10 npeyiaraeMbiM Metoaukam (I11K-1);

BJaJeHUEeM 0a30BbIMH HaBBIKAMU HCIOJIb30BAHHMSI COBPEMEHHOM —ammapaTypbl Ipu
IIpoBeJIeHNH HayuHbIX uccienopanuii (11K-2);

BJIAJICHUEM CHCTEMOU (yHIaMEeHTaIbHBIX XUMUYecKuX noHstuil (I1K-3);

CIOCOOHOCTHIO MPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€ MOJIy4yeHHBIX pe3ynbraToB (I1K-4);

CIOCOOHOCTBIO IMOJIydyaTh U 00pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MIOMOIUIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJoru# (I1K-5);

BJIQJICHUEM HaBbIKAMU NPEJCTABICHUS IOJYYEHHBIX PE3YyJIbTaTOB B BHJE KpPaTKUX
otueToB u npe3zentanuii (I1K-6);

BJIaJICHUEM METOoJaMU 0e30I1acHOro o0paIleHus ¢ XMMHUYECKUMHU MaTeprallaMu ¢ Y4eTOM
ux ¢uznuecknx xumuaeckux cBorcTB (I1K-7).

B pesynbpTate nzydeHus: IUCIUIIINHBI CTYACHT JO0DKCH:

3namo:

— TOAXOAbl K  OpraHW3allid  CaMOCTOSITEIBHOW W KOJUIGKTUBHOW  Hay4YHO-
HCCIIEI0BATEIbCKOM paboThI;

— TPUHIIMIIBI OPraHU3alUH MPOBEACHUS SKCIIEPUMEHTOB U UCTIBITAHU;

— TPUHIHUIBI M CHOCOOBI 3alIUThl OOBEKTOB HWHTEIUIEKTYaJbHOW COOCTBEHHOCTH |
KOMMEPIHAIA3AIMHU TTPaB Ha 00BEKTHI HHTEIUIEKTYaIbHOM COOCTBEHHOCTH.

Ymems:

— BBIMIOJIHATH TOUCK, 00pabOTKy, aHAJIM3 U CHUCTEMAaTHU3AIMI0 HAYYHO-TEXHUUYECKOU
MH(pOpMAaILUK, OCYIIECTBIISITH BBIOOP METOAMK M CPEACTB PEIICHHUS 3aJad, MOCTABJICHHBIX
IIPOrpaMMOM IIPaKTUKH;

—  BBITIOJIHATH 00PAaOOTKY M aHAJU3 Pe3y/IbTaTOB IKCIIEPUMEHTOB U UCIIBITAHHIA;

— aHaJU3WpPOBATh BO3ZHHUKAKOIIME B HAYYHO-HCCIIEIOBATEIBCKOW  JEATEILHOCTH
3aTPY/AHCHUS U UCKATh MMYTH UX Pa3peIICHUS.

Bnaoemo:

— TpueMaMH pa3pabOTKH IJIAHOB M IPOTPAMM MPOBEJCHUS HAYYHBIX HCCIICIOBAHUH,
TEXHUYECKUX pa3pabOTOK, 3aJaHUM JIIsl UCTIOJIHUTEIIEH.

3. Kpartkoe cogep:xanue NpaKTHKHU

Moay.as 1. BBegenue: nejau u 3aa4u NpeJAUIJIOMHON IPAKTUKHU

Henn w 3agauum  nOpeauIUIOMHON  mpakTuku. OpraHu3aliiOHHO-METOJIUYECKUE
MeponpusaTus. HCTpykTaxu Ha paboueM MecTe.

Mopyasb 2. Opranu3anusi ¥ BbIIOJIHEHHE HAYYHO-HCCJIeI0BATEIbCKUX padoT

Opranm3anus Hay4YHO-HCCIIEOBATEIBCKON ACATEIIFHOCTH. YIIpaBJiCHHE HAyYHBIMHU
uccrnepoBanusmu. OpraHm3anus W IUIAHUPOBAaHHE HAyYHO-HMCCIIEIOBATEIbCKONH paboOTHl Ha
kadeape (mpoOrmemMHON abOpaTOpuu, HAYYHOM TpYMIbI). 3HAKOMCTBO C HAy4YHBIMHU
JNOCTHKEHUSIMU B M30paHHOW 0O0JacTM XMMHH, HW3y4YE€HUE IEpPCHEKTUBHBIX HaIpaBJICHUN
rccaenoBaHuil B chepe mpoPpecCHOHAIBHON AeSTEHFHOCTH 00y4aromerocs.

Moayas 3. BpbinosHeHne WHIAMBHAYAJAbHOro 3aganus. COop, o0padorka u
cucreMaTu3anus marepuaia. Odpopmienue oryera.

Brimonnenne wHaMBUAyanpHOTO 3amaHus. COop, o0paboTka W cHCTeMaTH3aIMs
WHPOPMAIIMOHHOTO M AKCIIEPUMEHTAIBHOTO MaTepuana. YdacTue oO0ydJarmerocs B
BBITIOJTHEHUH HAyYHO-HMCCIIEIOBATEILCKUX padoT Kadenpsl. OpopmiieHne oTuera.



106

4. O0beM NPAKTHKH

Buner yue6HOM paboThI Ob6bem
B 3auerHbIx B akagem.
eIMHUIIAX qacax

O0masi  TpyaoeMKOCTb  JAUCHUIUIMHBI MO 9 324
yueOHOMY IJIaAHY

AYIHTOPHBIE 3aHSITHS: - -

CamocrositesbHas padora (CP): 9 324

WNHmBuayansHOE 3a1aHNe 5,5 198

CamocTosATenbHOE OCBOCHHE 3HAHWM, YMEHUW U 3,5 126
HABBIKOB TI0 ITPOTPpaMMe TIPEIAUILIIOMHON TPAKTHKI

Buja nTOoroBoro KOHTpoJisi: 3a4eT / IK3aMeH 3ader c oleHKOM

Bbaok 3. IN'ocynapcrBennas uroropas arrecrauus (b3)

1. leab rocyaapcTBeHHOIl MTOrOBOIl aTTeCTAllUM — OOBEKTHBHAS OILIEHKA YPOBHS
chOpMUPOBAHHOCTH  OOIIECKYJIbTYPHBIX, OOMENPO(YECCHOHATBEHBIX U MPO(HECCHOHATBHBIX
KOMIIETEHITUH BBIITYCKHUKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBITIOJHEHUIO TTPO(PECCHOHAIBHBIX
3azad.

2. BeImycKHUK, OCBOMBIIHI MpoTrpaMMy OakaiaBpuaTa, TOJDKEH 00JagaTh CISAyIOIIMMU
001IeKY/JIbTYPHBIMH KOMIIETEHIIUSIMM

CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI (GMIOCOMCKUX 3HAHMM [UIsi (OpMUPOBAHUS
MupoBo33peHyeckoit nosunuu (OK-1);

CIIOCOOHOCTBIO AHAJIU3UPOBATh OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTU HCTOPUYECKOTO
pa3BuTHs 001IecTBa JUIsl popMupoBaHus rpaxaanckoi nozunuuu (OK-2);

CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBbI 3KOHOMUYECKMX 3HAHMI B pPa3IM4HBIX cdepax
xuzHenestenbHocTH (OK-3);

CIIOCOOHOCTBIO ~ UCIIOJIb30BaTh
xuzHenesrenbHocTH (OK-4);

CIIOCOOHOCTBIO K KOMMYHHUKAIlMM B YCTHOM M IHCbMEHHOM (popMax Ha pYycCKOM U
MHOCTPAHHOM $I3bIKaX Ul pelleHHs 3aJa4 MEXKIMYHOCTHOIO U MEXKKYJIBbTYPHOIO B3aUMOJIECHCTBUS
(OK-5);

CIIOCOOHOCTBIO  pabOTaTh B  KOJUIEKTHBE, TOJIEPAHTHO
ATHUYECKHE, KOH(ECCHOHAIbHBIE U KYJIbTYpHbIE paziust (OK-6);

CIIOCOOHOCTBIO K cCaMOOpranu3aiuu u camooopazosanuio (OK-7);

CIIOCOOHOCTBIO  HCIIOJIb30BaTh METOJbl U CpeIcTBa (HU3MUECKOW KYIbTYpbl JUIs
o0ecrieyeHus MOJIHOLIEHHOM COIManbHOM U npodeccruonanbHoi aestensHocTH (OK-8);

CHOCOOHOCTBIO HCII0JIb30BaTh MPUEMbl IEPBON IMOMOIIM, METOJbl 3alUThl B YCIOBUSAX
ype3BblyaiiHbIX cutyauii (OK-9).

BoeinyckHuK, OCBOMBIIMI Iporpammy OakallaBpuaTa, JAOJDKEH 00lajaTh ClEeNyHOIIMMU
o01enpodeccuoOHAIbHBIMM KOMIIETEHIMSMU:

OCHOBBI  IIPAaBOBBIX 3HaHUIT B PasIM4HbIX

cepax

BOCIIPMHUMATb  COIIMAJIBHBIC,

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  MOJIyYEHHBIE  3HAHUS  TEOPETUYECKHMX  OCHOB
(GyHIaMEHTaIbHBIX Pa3/eJIOB XMMHHU IIPH perieHnn npodeccuonanpubix 3aga4 (OIIK-1);
BJIQJICHUEM HAaBBIKAMHM TPOBEICHMSI XUMUYECKOTO HKCIEPUMEHTa, OCHOBHBIMHU

CHUHTCTUYCCKUMU W QAHAIMUTHYCCKUMHU MCTOAaMH IIOJIYYCHUA W HUCCICAOBAHUA XUMHUUCCKHUX
BewecTB U peakuuii (OI1K-2);

CIIOCOOHOCTBIO HCIIOJIL30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX IWCHUILJIMH B
npodeccuonanbHOM nesteasbHocTH (OIIK-3);

CIOCOOHOCTBIO pelIaTh CTAaHAAPTHBIC 3aJa4d MPOPECCHOHATBHON JEATENLHOCTH C
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HCI0JIb30BAHUEM COBPEMEHHBIX MH(OPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHHA C y4ETOM
OCHOBHBIX TpeOoBaHui nHopmarronHoi 6ezonacHoctu (OIIK-4);

CIIOCOOHOCTBIO K TMOWCKY M INEPBUYHOM 00pabOTKE HaydyHOH U HAyYHO-TEXHUYECKOM
unpopmanuu (OIIK-5);

3HAHMEM HOPM TEXHUKU O€30IIaCHOCTH M YMEHHUEM peain30BaTh UX B JaOOPATOPHBIX U
TexHosiorudeckux ycinosusx (OIIK-6).

BrInmyckHUK, OCBOMBILIMH  mporpamMMmy  OakajiaBpuara, JIOJDKeH  o0sajarth
npogeccHOHAIBHBIMM KOMIIETEHUHUSIMH, COOTBETCTBYIOLIMMHU BHJIaM NpOodeCCHOHATBHON
NesITeIbHOCTH, Ha KOTOpblE OPUEHTUPOBaHA MporpaMmma OakajaBpuara:

CIIOCOOHOCTBIO BBINOJHATH CTaHJAPTHBIE ONepaluy 1o npejyiaraeMbiM Metoaukam (I11K-1);

BJaJeHUEeM 0a30BbIMH HaBBIKAMU HCIIOJIb30BAHMSI COBPEMEHHOM ammapaTypbl Ipu
IpoBeJIeHnH HayuHbIX uccienosanuii (11K-2);

BJIAJICHUEM CHUCTEMOU (yHIaMEeHTaIbHBIX XUMuueckux nousatuii (I1K-3);

CIOCOOHOCTHIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbI U 3aKOHOMEPHOCTH
pa3BUTHUSL XUMUYECKOW HAYKU MIPH aHAIM3€ MOJIy4yeHHBIX pe3ynbraToB (I1K-4);

CIOCOOHOCTBIO IMOJIydyaTh U 0O0pabaThiBaTh pE3yJbTaThl HAYUHBIX 3KCIIEPUMEHTOB C
MIOMOIIbIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHoJorui (I1K-5);

BJIQJICHUEM HaBbIKAMU IMPEJCTABICHUS IOJyYEHHBIX pE3YJIbTaTOB B BHUJAE KpPAaTKUX
otueToB u npe3zentanuii (I1K-6);

BJIaJICHUEM MeToJaMu 0e30I1acHOro oOpaIleHus ¢ XMMHUYECKUMU MaTeprallaMu ¢ Y4eTOM
ux ¢uznuecknx xumudeckux cBorcts (I1K-7).

3aBepmiaronuM 3TarnoM oOydeHus 1o HampaieHuto noarotoBku 04.03.01 Xwumwus,
npoduimo «Heopranmueckass XUMHS U XUMHUS KOOPAMHALIMOHHBIX COEAMHEHUI» SBIISETCS
3alMTa BRITYCKHOM KBaTHU(PUKAMOHHON paboThl OakanaBpa.

B pesynbrare mpoxoxKIeHHs TOCYIapCTBEHHON HTOrOBOM arTrecTaluu (BBIMNOJIHEHUS
BBIITYCKHOW KBaTM(UKAITMOHHOW PaOO0ThI) CTYACHT AOJDKEH:

3namo:

— TOpSAJOK OpraHU3aluy, IUIAHUPOBAHUS U MPOBEACHUS HAyYHO-UCCIEI0BATEIIbCKUX
paboT ¢ UCTIOJIH30BAHUEM IOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00J1acTy;

— OCHOBHbIE TPEOOBAHUS K MPEJICTABICHHUIO PE3YIbTATOB IPOBEACHHOIO UCCIIEI0BAaHUS
B BHJIE HAYYHOT'O OTYETA, CTAThU WIN JOKJIaJa.

Ymemo:

— CaMOCTOSITEJIbHO BBIABIATH NEPCIEKTUBHBIC HANPABJICHUS HAyYHBIX MCCIEI0BAHUM,
000OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 U MPAKTUYECKYI0 3HAYMMOCTh IIPOOJIEMBI,
MPOBOJUTh JKCIEPHUMEHTAJbHbIE HCCIEIOBAaHUS, aHAJIM3UPOBATh U HMHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTaThI;

— OCYILECTBJIATh MOUCK, 00pabOTKY M aHaJIU3 HAay4YHO-TEXHHUYECKONW MH(POpMaLUuU I10
TEMeE BBINOJIHAEMOM pabOThl, B TOM YHCJIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTtaTh Ha COBpEMEHHBIX MPUOOpaxX, OPraHU30BbIBATh IPOBEICHUE IKCIIEPUMEHTOB
Y UCHBITAaHUH, IPOBOIUTH UX 00pabOTKY U aHAIU3UPOBAThH PE3YJIbTATHI.

Bnaoemuv:

— METOJOJIOTHE W METOJUKOM MNPOBEACHUS HAyYHBIX MCCIEIOBAHHUN; HaBBIKAMH
CaMOCTOSITENIbHON Hay4HOM U HCCIIe0BATENbCKOM paboThI;

— HaBbIKaMHU pabOThl B KOJUIEKTHBE, IJIAHUPOBATh U OPraHU30BBIBATh KOJIEKTUBHbBIE
Hay4yHbI€ MCCJIEIOBAHUSA; OBJAJEBATh COBPEMEHHBIMU METOJIAMU HCCIIEIOBAaHUS M aHalnu3a
MIOCTABJIEHHBIX IIPOOIIEM;

— CHOCOOHOCTBIO pelIaTh IOCTABJIICHHBIE 3a/layM, HCIOJb3Yysl YMEHUS U HaBBIKU B
OpraHM3alui Hay4HO-HCCIIEA0BaTEIbCKUX padoT.

3. KpaTkoe coiep:kanue rocy1apcTBeHHO# HTOrOBOi aTTecTalUK
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l'ocynapctBenHast utoroBasi arrectanusi oOyyaromuxcs B (opme 3aluThl BBITYCKHOM
KBaJIM(UKAIIMOHHON paboThl MPOBOAUTCS TOCYJAPCTBEHHON HK3aMEHALIMOHHONW KOMUCCUEN
(I'9K).

3amura BBIMYCKHON KBaNIM(PUKAIIMOHHON pabOThl SBISETCS 00s3aTENIbHON MPOLETypoit
UTOTOBOM  TOCYJapCTBEHHOW aTTeCTallud  CTYJEHTOB BBICHIMX Y4Y€OHBIX 3aBEICHMIA,
3aBeplIalONIMX OOy4yeHHe IO HAIpPaBJIEHUIO MMOArOTOBKM OakanaBpuara. OHa NPOBOIUTCS
nyOIMYHO Ha OTKpbITOM 3acenaHuu ['OK coriacHo yTBEp»KIEHHOMY JI€KaHATOM Tpaduky, Ha
KOTOPOM MOT'YT IPUCYTCTBOBAThH BCE HKEJIAIOLIHE.

Marepuaisl, IpeICTaBIsIEMbIE K 3aLIUTE:

e BBINIYCKHAs KBATH(PHUKAMOHHAs padoTa (MOsSCHUTENbHAS 3all1CKa);
e 3amaHue Ha BeIoHeHUE BKP;

e 0T3bIB pykoBouTens BKP;

e peuensus Ha BKP;

e IIpe3eHTalus (pa3gaToyHbId MaTepua).

B 3amaun I'OK BXOnAT BBISIBIIEHHE MOJTOTOBIEHHOCTH CTYACHTAa K MPOQPECCHOHATBHOU
NESITeIbHOCTH U TPUHATHE PEUICHUS O BO3MOXKHOCTH IIPUCBOEHHUS €My KBadu(uKaluu
«OaKaaBpy.

Pemenune o mpuCyXJi€HUU BBIMYCKHUKY KBalIU(UKauu «OakajlaBp» MPUHUMAeTcs Ha
3aceganuu ['OK npocTeiM GONBIIMHCTBOM IMPH OTKPHITOM T'OJOCOBAaHMHM WIEHOB KOMHMCCHUU Ha
OCHOBAaHUHU pE3yJbTaTOB HUTOTOBBIX MCHBITAaHUI. Pe3ynbraThl omnpenenstorcs OLEHKaMu
«OTJIIMYHOY, «XOPOILLIOY, KYIOBIETBOPUTEIILHO», HEYIO0BIECTBOPUTEIHHO.

OOyuaromuiicsi UMEET MpaBO IMOJaTh B aNCIUIIIMOHHYIO KOMHCCHIO AameJUIAIHI0 O
HapyIIEeHUHU, [0 €T0 MHEHUIO, YCTAHOBJIEHHOM MPOLIETyPhI 3aIlIUTHI.

4. O0beM rocy1apcTBeHHON UTOTOBOI aTTeCTALMU

l'ocynapctBeHHasi UTOroBasi arrecTalys MPOXOJUT B 8 ceMmecTpe Ha 0a3e 3HAHUU,
MOJIyYEHHBIX CTYyACHTaMU NpU U3ydeHUH JucuumiiuH HampasieHus 04.03.01 Xumusa npoduib
«Heoprannyeckast Xumusi 1 XUMHUS KOOPIAUHAIIMOHHBIX COCTUHEHUID.

KonTpons  3HaHuii oOydaromuxcsi, MOJIYYEHHBIX IPU OCBOEHUUM  OCHOBHOM
00pa3oBaTeIbHOM  MPOrpPaMMBbI,  OCYIIECTBIsieTcs B (opmMe  3aluThl  BBITYCKHOU
KBaJIM(DUKAIIMOHHOM pabOThl ¥ MPUCBOEHUS KBaJM(UKaluU «OaKagaBpy.

Bcero
Bunel yue6HOM paboThI B a4, e, B akan.
qacax
O0mass Tpya0eMKOCTh AUCHMILIHHBI 6 116
10 y4eOHOMY IIAHY
CamocrositesbHas padora (CP): 6 216
Brinonnenwue, HaIMCaHNe u
opopmnenne BKP 6 216
Bua konrpous: 3ammura BKP +

dakyJabTaTUBHbIE U CHUNIMHBI PT/]
AnHOTanus paboyei MporpaMMbl AUCHUTIIHHbI
«IlepeBo HAYYHO-TEXHHYECKOM JIUTEPaATyPbD»
1. Heau aucuunauHbl

Heap aucuumIMHbl — NpuoOpeTeHre 00ydarolMMHCS 00Iiel, KOMMYHUKAaTUBHON M
npodeCCHOHANTBHON KOMIIETCHIIMMA, YPOBEHb KOTOPBHIX Ha OTIEIBHBIX JTalax S3bIKOBOM
MOJTOTOBKH TO3BOJISIET BBIMOJHATH PA3IUYHBIC BHABI MPOPECCHOHAIBHO OPHEHTHPOBAHHOTO
IIepeBoJia B IPOU3BOJACTBEHHON Y HAYYHOU JIEATEIBbHOCTH.

2. B pesyabrare uU3yYeHHMs JMCHMIUVIMHBI OOy4YalOIMiicC MO mNporpamMmme
0akaJlaBpHAaTAa J10JIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU:
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CIIOCOOHOCTBI0O K KOMMYHUKAIlMd B YCTHOW W TIHChbMEHHOW (popMax Ha pPYCCKOM U
WHOCTPAHHOM SI3bIKAX JUTS PEIICHHS 33724 MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOJICHCTBHS
(OK-5).

B pe3ynbrate u3ydeHus JUCIUTLINHBI CTYJICHT JTOJIKCH:
3namo:

— OCHOBHBIE CITOCOOBI JOCTHIKCHHSI SKBUBAIICHTHOCTH B TIEPEBO/IE;

— OCHOBHBIC ITPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUH SI3bIKA KaK CHCTEMBI,

— JIOCTATOYHOE JUISI BBIMOJHCHHS TIIEPEBOJA KOJIMYECTBO JICKCHUSCKUX CIUHHUII,
($pa3eoIOTU3MOB, B TOM YHUCJIC COMMATBHBIX TEPMUHOB M JIMHTBOCTPAHOBEAUSCKUX PEATUH.

Ymems:

— IPUMEHATh OCHOBHBIC MPHUEMBI TIEPEBOIA;

— OCYIICCTBJISTh THUCHBMEHHBIA TIEPEBOJ C COOJIOJCHUEM HOPM JIEKCHUECKOU
SKBUBAJIEHTHOCTH, COOTIOZICHUEM TPAMMATHYECKUX, CHHTAKCUYECKUX U CTUITUCTHICCKUX HOPM;

— 0pOpMJIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIIAKTOPE;

— OCYIIECTBIIATh TIEPEBOJ C COOJIOJIEHUEM HOPM JIGKCHYECKON HKBUBAJICHTHOCTH,
COOJIIO/ICHUEM TPaMMATUYECKUX, CAHTAKCUUECKUX U CTUIIMCTHYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATBHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA.

Bnaoemuv:

— METOJMKOM NpeanepeBOIYECKOr0 aHajlu3a TEeKCTa, CHOCOOCTBYIOUIEH TOYHOMY
BOCIIPUSATHIO HCXOAHOTO BBICKA3bIBAHMS;

— METOJIMKON TOJrOTOBKM K BBINOJIHEHUIO IE€PEBOJA, BKIIIOYAs MOUCK MHPOpMALuU B
CIPaBOYHOM, CIIEHUAIIBHOM JINTEpAType U KOMIIbIOTEPHBIX CETSX;

— OCHOBAMU CUCTEMBI COKPAILIEHHON NIEPEBOAYECKON 3alIMCH IIPH BBIIIOJTHEHUH IEPEBOJIA;

— OCHOBHOM MHOSI3BIYHOM TEPMHHOJIOTHEN CIIELIMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEUATBHOCTH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenue. Ilpenmer u posnbs mepeBoga B COBpeMEHHOM oOmiecTBe. PasnmnuHbie BUABI
nepeBoJia. 3a7auu ¥ MECTO Kypca B OJArOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1. Ilepesod npednooicenuii ¢ sudospemennuvimu hopmamu Indefinite, Continuous

1.1. CpaBHeHuE TOpsAIKAa CJIOB B AHTJIMKUCKOM M PYCcCKOM mpemioxkeHusx. [lepeBon
IIPOCTOr0 MOBECTBOBATENBHOIO IIPEJIOKEHHS HACTOSILETr0, OyAyILEero U MPOLIEAIEro BpeMEeHH.

OcoOeHHOCTH TepeBOJa BOIMPOCUTEIBHBIX U OTPULIATEIbHBIX MPEAJIOKEHUNH B PAa3IMYHBIX
BpeMeEHax.

1.2 TlepeBon npemioxenuil Bo BpemeHax Indefinite, Continuous. Utenue u nepeBoji 1o
teme "Xumus'.

Mooynv 2. Ilepe6od npednodceHuti ¢ UCnoIb308anuem 8udospemennvix gopm Perfect,
Perfect Continuous.

2.1. IlepeBon mnpemnoxenuii Bo BpemeHax rpymn Perfect, Perfect Continuous
(yrBepauTenbHbIE, BOMPOCUTEIbHBIE U OTpULIaTENbHbIE (opMbl). OcOOEHHOCTH ynoTpebieHus
BCIIOMOTATENbHBIX IJ1aroJIoB.

2.2 IlepeBoa cTpagaTenbHOro 3ajora. TpyaHble Ciaydad MEpeBOJa CTPaJaTEIbHOTO
3aymora. YreHue u mepeBoa TekcToB no TemMe «Hayka u HaydyHble MeTonbl B oOnactu
HEOPraHMYeCKON XUMHUNY». AKTUBHU3ALUS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa nmpuaaTouyHbixX npeaioxenui. [Ipunarounsie nomnexaniue. [Ipunarouneie
ckazyemble.  [lpumarounble  ompenenurtenbHble.  I[lpumaTtounsle  0OCTOSTENBCTBEHHBIE,
MPUIATOYHBIE JTOTIOTHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX IPEIUIOKEHHUH, IpaBuia U 0COOEHHOCTH UX mepeBoia. IlpakTuka
repeBoJia Ha npuMepax TekctoB «Heopranmdeckas xumus», «Hayka n TexHosorus».
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2.5. IlepeBon mpemioKEHUH C ydeTOM IIpaBWJIa COIJIACOBaHMsS BpemeH. llpsamas u
KOCBEHHAs peub.

2.6. PaznuuHble BapuaHThI IEPEBOJIA CYIIECTBUTEIBLHOTO B MPEJIOKEHUH.

2.7. MopanbHble IJ1aroJjibl 1 0COOEHHOCTH UX IepeBoja. PazButue HaBBIKOB NEpeBoJa U
npeseHTanus no teme "Heopranuueckasi XuMusl 3aBTpaIIHEro JHs".

2.8. CnenmanpHasi TepMuHOJIOTHS 110 Teme "JlabopaTtopust HEOpraHMIECKON XUMHH'".

2.9. Coxkpamennsi. OcoO€HHOCTH WX MepeBoia. Pa3BuTre HaBBIKOB MIEPEBOIA HA TIPUMEPE
TEKCTOB 10 TeMe «Jlaboparopusi», «3mMepeHus: B XuMum».

Mooynv 3. Ocobennocmu nepesooa NpeodnodceHull ¢ UCHONb30BAHUEM HETUYHBIX (POPM
enazona.

3.1. Hemunsie opmer riarosna. Madunutue (HeompenenenHas ¢opma riaroia). Poms
MH(UHUTUBA B IPEJUIOKEHUH U BApUAHTHI IIEpPEBO/Ia HAa pyCCKul sA3bIK. [IpruacTus u repyHauit.

3.2. UndunutuHble 000poThl. OO60pPOT J0mMONHEHHWE ¢ UH(GUHUTHBOM. BapuaHThI
nepeBoJia Ha pycckuil s3Ik, Tepmunosorus no teme "CoBpeMeHHbIE XUMUYECKHE TEXHOJIOTUn".

3.3. O6Gopor mnomnexamee ¢ WHPUHATABOM. PasnmuuHble BapuaHThl TIEPEBOJA.
Tepmunonorus o reme " TexHonorun o6paboTKK MaTepuaios ".

3.4. IlepeBon nmpuyacTHBIX 000POTOB. AGCOJIOTHBIM mpuyacTHbIE OOOPOT U BapUAHTHI
nepeBoja. Pa3BuTHEe HAaBBIKOB TMepeBoja MO TemMe "XHWMHUYECKHE TEXHOJIOTHHU W XUMUSA
KOOpJIUHAIMOHHBIX coenuHeHuit". [IpedenTtamuss u 0030pHbIl OoTuéT mo Teme «lIpobiemsl
COBPEMEHHOM XUMUU KOOPAWHALMOHHBIX COEAUHEHUI.

2. O0beM y4eOHOI JUCHUNITHHBI

. B B akagem.
Bunel yue6HOM paboThI 3a4ETHBIX
SIMHUTIAX Hacax

O0masi TPyI10eMKOCTh JAUCHUIVIMHBI 10 Yy4eOHOMY 4 144
IUIAHY

KonTakTHas pa6ora (KP): 1,8 64

Jlexuuu yuebnvim nianom ne npedycmompensi - -

[TpaxTnueckue 3ansatus (113) 1,8 64

JlaGoparopHbie  3aHATUS  YueOHbIM  NAAHOM He - -
npeodycmMompeHnbl

CamocrositesbHas padora (CP): 2,2 80

YipaxHeHus 1o COOTBETCTBYIOIINM pasznenam 2,2 80
JVCIATUTAHBI

Buj koHTpoOJIs: 3aueT 3ayer

AHHOTanus pabouel mporpaMMbl JUCITUTUIAHBI
«['paxxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYAUSAX»

1. Heau aucuunaMHbI

Leab AUCHMIUIMHBI - TIOATOTOBUTH CTYIAEHTA K OCMBICICHHBIM TMPAKTHYECKUM
JNEUCTBUSIM TI0 OOECIEYeHUI0 CBOEH Oe30MacHOCTH M 3alllUThl B YCIOBHUSX BO3HUKHOBECHHS
YpE3BBIYAITHON CUTYAI[UU IPUPOIHOTO, TEXHOICHHOTO M BOGHHOTO XapakTepa.

2. B pe3yabrate uH3yYeHUS] AUCUMILUIMHBI o0yvyaommiics 10 Tporpamme
0akaaBpUATA NOJIZKEH:

Obnadams CIENYIONUMHA KOMIETEHITUSIMU
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CIOCOOHOCTBIO HCIOJIb30BaTh MPUEMBbI MEPBOM MOMOIIM, METOJbI 3alUThl B YCIOBUSX
ype3BblyaiiHbIX cutyaiuii (OK-9).

B pe3ynbraTe n3yueHus: AUCUUILINHBI CTYJEHT JIOJIKEH:

3name:

- XapaKTepUCTUKU NPUPOJIHBIX O€ACTBHI, TEXHOTEHHbIX aBapuil M  KaTacTpod Ha
paavalOHHO, XMMHYECKU U OMOJIOTUYECKU OMACHBIX 00BEKTax, Mopaxkaromue (pakTopbl Jpyrux
OMAaCcHOCTEI;

- OCHOBBI BO3/JCHCTBHUSI ONAcCHBIX (PAKTOPOB UpPE3BbIUAMHBIX CHUTyallMil Ha dYelloBeKa U
MIPUPOIHYIO CPEY, JOMYCTUMbIE IIPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbl 0€30MacHOro MOBEJCHHsS NpU MNpeObIBaHWM B paiioHax (30HaX) IMOXKapos,
PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTr0 3arpsi3HEHUs;

- cnocoObl M CpeAcTBa 3allUThl 4YeJOBEKa OT BO3ACUCTBUA NOpaxaroluX (pakTopoB
Ype3BhIYAHBIX CUTYallMi IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOTO XapakKTepa.

Ymemsn:

- HUCHOJB30BAaTh  CPEJCTBA 3alIUTHl OPraHOB [JbIXaHUS M KOXXKHM, METUIMHCKUE s
CaMOo3alllUThl U OKA3aHUS MOMOLIH APYTHM JIIOISM;

- TIPUMEHATHb IEPBUYHBIE CPEACTBA IMOXKAPOTYILIEHUS IS JIOKAJIM3AUUU M TYIICHUS
10’Kapa, BOSHUKILIETO B ayuTopuu (JlabopaTopun);

- OKa3bIBaTh ceO€ U APYrUM MOCTPaJaBIIMM MEIULHUHCKYIO IOMOIIb C HUCIIOJIb30BaHUEM
Ta0eNbHBIX U NOJIPYYHBIX METULIUHCKUX CPE/ICTB.

Bnaoemuv:

- npuéMaMy NpPOBEJIEHUS YaCTUYHOW CaHUTapHOM 00pabOTKHM MpH BBIXOJE M3 paiioHa
(30HBI) paIMOAKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEeHNUs (3apakeHus);

- crnoco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UYpE3BbIYaHBIX CUTYaALUSX.

3. Kpartkoe cogep:xaHue IUCHHMILTAHBI

1. OmacHocty npupojgHoro xapakrtepa. CTuxuiiHble O€ACTBHS, SBJIEHHUS IPUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3€MIIETPSICEHUsI, HABOJHEHUS, CEJEBbI€ MOTOKH, ONOJ3HU, CHEKHbIE
3aHOCBI, U3BEPKEHHUE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparanbl, OypH, MOKaphl.

2. OmacHOCTH TEXHOT€HHOIO XapakTepa. ABapuM U KaTacTpodbl Ha paJualuOHHO-
OITAaCHOM OOBEKTe, XUMHYECKH OITaCHOM OOBeKTe, OHOJOIrMYEeCKH OIIaCHOM OOBEKTe;, Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBLHOM,  pPEYHOM,  aBHAIIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX XKU3HE0OeCIIeUeHuUs.

3. OmnacHocTH BOEHHOro xapakrtepa. IIpuMeHeHue OpyXHus MacCOBOrO MOPAKEHUS
(simepHOrOo, XMMHMYECKOTO, OHOJOTHYECKOr0), OOBIYHBIX CPEICTB C  3aKUTraTeJIbHbIM
HAaIllOJIHEHUEM, HOBBIX BHUJOB OpYXHUSA. 30HBI 3apaKeHHs] OT CpPEACTB MOPAXKEHHS U HUX
BO3JICHICTBUE HA HACEIEHHUE U OKPYKAIOLLYIO IPUPOJIHYIO Cpeay.

4. TloxxapHast 0€30MacHOCTb — COCTOSIHHME 3allMIIEHHOCTH HACEJICHUs, UMYIIECTBa,
oOmiecTBa M rocyaapcTBa oT mnoxapoB. [loxapHas omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
MO’KapOB B 3/IaHUSX, JIeCHbIe Tokapbl). Jlokanmu3anus u TymieHue mnoxkapos. IIpocreiimue
TeXHUYECKHE cpeacTBa noxaporymenus (oruerymurenu OII -8, OY-2) u npaBuia noab30BaHus
UMU.

5. Kommuiekc MeponpusaTuii rpak JaHCKOM 3aIUThl HACEICHUS.

Omnogemenrne u nHGOPMUpPOBaHUE HaceleHUs 00 omacHocTu. [IpuHsSTHE HaceleHHeM
curHajgoB omnosemeHus («Buumanue Bcem!», «Bosaymnas TpeBora», «PaauanuoHHas
OMAaCHOCTBY, «XHUMHUYECKass TpeBora», «OT0O0 OMacHOCTH») W MOPANOK JEHCTBUS MO HHM.
DOBakyanusi HaceleHHs] U3 30HbI omacHOCTH. CnocoObl 3BakyallMM OKCTpEHHas SBaKyalus
CTYACHTOB U3 ayAUTOPUHU IIPU BOSHUKHOBEHHH I0Kapa.

CpencrtBa MHIMBHAYyAIbHOM 3amuThl opranoB aeixanust (I'TI-7, I'TI-7B, T'TI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy», I'/I3K, AL, AIIT-3, I13V-K, UII-4M, UII-5, UII-
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6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uyenoBeka. MenmuIIMHCKHE CPEICTBA 3AITUTHI .

CpencrtBa KOJUIEKTUBHOM 3amuThl HaceneHus. HasHaueHue, 3amiuTHbIE CBOICTBA
yoexunl. IlpotuBopaauannonusie ykpbiTus (IIPY, mnoazemHble mnemexogHble IMEPEXobl,
3ariayOJieHHblE CTaHIMM METPOIOJUTEHA), MPOCTEHIINe YKPBITUS (TpaHIIeH, OKOIIbI,
nepekpbIThie menn). [IpaBumna 3ansaTus yoexua.

6. OxazaHue mNepBOM MEIUIMHCKOM MOMOIIM IPHU OXKOraxX, PaHEHUSX, 3apaKeHUSX.
[IpoBeneHne yacTUUHON CaHUTAPHONW OOPaOOTKMU KOKHBIX IMOKPOBOB YEJIOBEKA IMPH BBIXOJE U3
30H pPaJUOAKTUBHOIO, XMMHUYECKOTO M OHOJIOTMYECKOTO 3apa)KeHus (3arpsi3HEHus), U3 30H
MI0>KapOB.

7. JIuxkBumanus NMOCIEICTBUM YpE3BbIYAHON cUTyaluuu. PaauanuoHHas U XuMHu4YecKas
pasBeqKa odvara TMopaxeHus (3apaxkeHus). ABapuiiHO-criacaTeslbHble paboThl. CrenuaibHas
00paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB (I€3aKTHUBALMs, Jerazamus, JIe3UuH(EKINs,
JI€3UHCEKIUS

8. OkcTpeHHass 3BakyallMss W3 ayauTopuu (Jaboparopuu) B YCIOBHUSAX II0Kapa,
pavalliOHHOTO, XUMUYECKOT0, OMOJIOrMYECKOT0 3arpsi3HEHUs TEPPUTOPUU C HCIIOIb30BAHUEM
npocreimux cpenacts 3auuThl («Denukey, I'/[3K, npotusorasza ['TI-7 ¢ AIII-3).

4. O0beM yueOHOH THCHMILTHHBI

B 3auernbix | B akanmem.

Bunel yue6HOM paboTh €AMHULIAX yacax

O0masi TpyAOeMKOCTb AHUCHHUILIMHBI 10 Y4YeOHOMY 1 36
IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmm (JIex) 0,44 16
[IpaxTueckue 3anstus (113) - -
Jlaboparopusie padoTs! (JIP) - -
CamocrositesbHas padora (CP): 0,56 20
Bua koHTpoJsi: 3a4eT / 3K3aMeH - 3auyer

5. TPEBOBAHMUS K YCJIOBUAM PEAJIM3ALINU
INPOI'PAMMBI BAKAJIABPUATA

5.1. TpeGoBaHusl K KaApoBOMY 0Oecrie4eHHI0

KanpoBoe obecrnieuenue mporpammel OakaiaBpuara cooTBeTcTBYeT TpedoBanusm OI'OC:

5.1.1. Peanmusamus nporpammbl OakajaBpuaTta 0O0€CIEUMBACTCS PYKOBOAAIIUMHU U
Hay4YHO-TIEJarOrM4eCKUMHM paOOTHUKAMKM OpraHM3alllM, a TaKXKe JHUIaMH, MPUBJICKAEMBbIMH K
peayin3aluy nporpaMMbl 6akajiaBpuaTa Ha yCIOBUSIX I'PaXkAaHCKO-IIPAaBOBOIO JOrOBOpA.

5.1.2. Jlons Hay4HO-IEJarornyeckux pabOTHUKOB (B MPUBEIEHHBIX K LIEJIOYUCICHHBIM
3HAQYEHHUSM CTaBOK), MMEIONIUX O0O0pa3oBaHHE, COOTBETCTBYIOIIEE MPOUIIO MPEIO1aBacMOM
JUCIUTIIUHBI (MOAYIsI), B 00IIEM YHCIIe HAyYHO-TIEAarOTMUYeCKuX paOOTHUKOB, PEATH3YIOIINX
nporpaMmy OakajaBpuara, coctaiisieT 6osee 70 IpOLEHTOB.

5.1.3. Jlons Hay4HO-IE€Jarornyeckux pabOTHUKOB (B MPUBEIEHHBIX K LIEJIOYUCICHHBIM
3HAYEHUSIM CTABOK), UMEIOIUX YUYEHYIO CTENEHb (B TOM YHCJIE YUEHYIO CTEIE€Hb, IPUCBOCHHYIO
3a pyOexoMm u npusHaBaeMyto B Poccuiickoit @enepanun) u (1Wim) ydeHOE 3BaHUE (B TOM YHUCIIE
YYE€HOE 3BaHME, IMMOJYyIECHHOE 3a pyOeoM U mpu3HaBaemoe B Poccuiickoit denepanun), B 001em
qyclie Hay4YHO-NEJarormyeckux pabOTHUKOB, peaIU3yIOIIUX HporpaMMy OakajaBpHara,
cocrtasiisieT 0osee 70 IpPOLEHTOB.

5.1.4. lonsa paOOTHUKOB (B TMPHUBEACHHBIX K IEOYHCICHHBIM 3HAYEHUSM CTaBOK) W3
qyclla pPyKOBOAWUTENEH © pPaOOTHUKOB OpraHu3alui, JesATENIbHOCTh KOTOPBIX CBs3aHa C
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HaIpPaBJIEHHOCTHIO (MpoduiieM) peain3yeMoil TporpamMMmbl OakajiaBpuara (MMEIIMHUX CTak
paboThl B JaHHOW mpodeccruoHaIbHON 00JacTH HE MEHee 3 JieT) B 00IIeM Yucie pabOTHUKOB,
pean3youux nporpaMmy 6akanaBpuara, coctaniser 6osee 10 npoueHTos.

5.1.5. Kpanudukanus pykOBOIIIIUX H  HAYYHO-TICAATOTHYECKHMX PaOOTHUKOB
OpraHu3alil COOTBETCTBYET KBaJU(HUKALMOHHBIM XapaKT€PUCTHKAM, YCTAaHOBJIEHHBIM B
EauHoM KBanu@UKAIMOHHOM CIPaBOYHHUKE JOJKHOCTEM PYKOBOJIWTENEH, CIEUUATINCTOB U
ciyxamux, pasznen "KpanuukanuoHHbIE XapaKTEPUCTHKU JOJDKHOCTEH pPYKOBOIUTENEH U
CHEIHAIMCTOB BBICIIETO NPO(GECCHOHAIBHOIO U JOIMOJIHUTENBHOTO MPOPEeCCHOHATBHOIO
oOpa3zoBaHus", YTBEP)KIEHHOM MpPUKa3oM MUHHUCTEPCTBA 3IPABOOXPAHEHUS M COIMAIBHOTO
pazButust Poccuiickoit ®enepauuu ot 11 suBaps 2011 r. N 1H (3apeructpupoBaH
MunucrepctBom roctumu Poccuiickont ®@enepaunu 23 maprta 2011 r., perucrpaunonasii N
20237), u npoeccuoHanbHBIM CTaHAApTaM (MPU HATUYHH).

5.1.6. [ons 1wTaTHBIX HAy4YHO-NEAATOTUYECKUX PpAOOTHUKOB (B NPUBEAEHHBIX K
LIEJIOYUCIIEHHBIM 3HAYEHUSIM CTaBOK) cocTaBisieT Oosiee 50 MpoueHTOB OT OOIIEro KoJn4yecTBa
Hay4YHO-TIEJarOrM4eCKUX pabOTHUKOB OpraHU3aluy.

5.2. MaTepuajibHO-TeXHHYECKOE 00ecneyeHue

MarepuanbHo-TeXxHUYeCKass 0a3a  yHMBEpCUTETa COOTBETCTBYET  JIEHCTBYIOIINM
NPOTHBOIMIOKAPHBIM TIpaBWJIaM ¥ HOpMaM H OOeCTeYMBaeT TIPOBEJCHHE BCEX BHJIOB
IUCUUIUIMHAPHON W MEXAWCHUIUIMHAPHOW  TOATOTOBKH, IPAKTHYECKOW W HAYYHO-
HCCIIEA0BATEIHCKON PaOOThI 00YJAIONTUXCS, TPETYCMOTPEHHBIX YICOHBIM IJIAHOM.

[lepeuenr MaTepuanbHO-TEXHUYECKOTO OOECIeUeHHs] BKJIIOYAEeT B ce0s JIEKI[MOHHbIE
yueOHple  ayautopuu  (00OpYyIZOBaHHBIE  BHUACONMPOCKIMOHHBIM  OOOpyIOBaHWEM  JUIS
MIPE3CHTAIN, CPEICTBAMH 3BYKOBOCITPOU3BEICHMS, SKPAHOM, U UMEIOIINE BbIXoa B MlHTEepHET),
MIOMEIICHHUS ISl TIPOBEICHISI CEMUHAPCKUX U MIPAKTHUECKUX 3aHATHI (000pyIOBaHHBIE y4eOHOM
Me0enbio), OMONMMOTEeKy (MMEIOUIyI0 paboune KOMIBIOTEPHBIE MeCTa JUIsi OO0YyJaromIumxcs,
OCHAIIICHHBIC KOMITBIOTEpAaMH C JOCTYIOM K 0a3aM JaHHBIX M BbIX0jJioM B UHTepHeT),
nabopaTopuM, OCHAIIEHHbIE COBPEMEHHBIM OOOpPYJOBAHHWEM /ISl BBINOJHEHUS HAy4HO-
HCCIIEIOBATEIbCKOW pabOThl, KOMIBIOTEpPHbIE Kiacchl. [IpM HCHONB30BaHUU 3IIEKTPOHHBIX
U3/IaHUM YHMBEPCUTET O00ecleurBaeT KaXXJoro oOydyarolmlerocs BO BPEMsI CaMOCTOSITEIBbHOM
MOJITOTOBKH pab04rMM MECTOM B KOMIIBIOTEPHOM KJlacce C BBIXOAOM B MIHTEpHET B COOTBETCTBUHU
C TPYHIOEMKOCTHIO H3y4aeMbIX IUCHUIUIMH. CrenuanbHble MOMENICHUS YKOMIUICKTOBAHBI
CHEHaTM3UPOBAHHON MeOEeIbl0 M TEXHUYECKUMHU CpPEICTBAMHU OOYYEHHMsS], CIYKalUMU s
npecTaBieHus yaeOHo# nHpopMauu O00JIbLIION ayTUTOPUH.

Jnsi  mpoBeneHHWsT — 3aHATHA  JIGKIMOHHOTO — THUMAa  NIpeyiarailorcsi  HabopsbI
JEMOHCTPAIMOHHOTO O0OPYAOBaHUS H Y4EOHO-HArJSAHBIX IMOCOOMA, OOeCreYnBarOIINe
TEMaTHYECKHE WIIIOCTPAIMH, COOTBETCTBYIOIIME TPUMEPHBIM IpOrpaMMaM IAHCHUTUINH
(Mopmyneit), paboyrM yueOHBIM MPOrpaMMaM JUCHMILINH (MOIYIeH).

Ha caiitax kadenp dakynabTeTa €CTECTBEHHBIX HayK pa3MeEIIeHbl y4eOHbIE MPOTPaMMBbI
JUCLMIUIMH, y4eOHO-MEeTOIuYecKre pa3paboTku Kadeap B 3JIEKTPOHHOM BHJE, OUONIMOTEKU
AIIEKTPOHHBIX M3JIaHUH M0 JUCIUTUITMHAM, (DOHIIBI OTICHOYHBIX CPEJICTB.

5.3. Y4eOHo-MeTOAMYeCKOE 0OeciedeHne

Nudopmannonno-6ubauoreunsiii  nentp (MBL) PXTY wum. J.UW. Menneneesa
oOecrieurBaeT  MHQOPMAIMOHHYIO  TOJUIEP)KKY  BCEM  HAlpaBiICHUSAM  JESITEIbHOCTU
YHHBEPCHTETA, COJCHCTBYET TMOJATOTOBKE  BBICOKOKBAIM(HUIIMPOBAHHBIX  CIEIHAIICTOB,
COBEPIIICHCTBOBAHUIO YUEOHOTO MpoIlecca, HAyYHO-UCCIEI0BATEIBCKON pabOThI, CITIOCOOCTBYET
Pa3BUTHIO TPOPECCUOHATBHON KYJIbTYphl OyAyIIEro CrienruaInucTa.

CtpykTypa u coctaB 0mbanoTedHoro (oHAa COOTBETCTBYEeT TpeboBanusMm [IpumepHoro
nmojoxeHuss o QopmupoBaHun GOHAOB OMOJMOTEKHM BBICIIETO Y4E€OHOTO 3aBEJICHMS,
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YTBEPKIEHHOTO IpuKa3oM MuHoOpa3zoBanuss u Hayku or 27.04.2000 r. Ne 1246. UBL]
YHHUBEpcUTETa OOecreyuBaeT OO0YYarolMXCs OCHOBHOM Yy4eOHOHM, y4yeOHO-METOIUYEeCKOu U
Hay4YHOH JINTEpaTypol, HEOOXOIUMON Il OpraHu3aluy 00pa30BaTEIbHOIO Ipoliecca 10 BCEM
OUCLMIUIMHAM OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl W TapaHTHUPYET BO3MOXKHOCTb
KayeCTBEHHOT'0 OCBOEHHS 00YYaroIIMMHUCS MPOrpaMMbl NOAroTOBKU No HarpasieHuto 04.03.01

XUMHS.

O6mmit 06beM MHOTOOTpacneBoro Gouna UBL] cocraBnser 1 675 949 k3.

@®oHj yueOHON M yueOHO-METOJAMYECKOM JUTEepaTypbl YKOMIUIEKTOBAH I€4YaTHBIMU
W3IaHUAMU U3 pacdeTa He MeHee 50 3K3eMIULIPOB Ka)XJ0ro U3 U3/JaHU OCHOBHOM JINTEPATYpHI,
MIEPEYUCIICHHON B pabouyux mporpamMmax IUCHUIUIMH (MOAyled), NMpakTHK, U HE MeHee 25
AK3EMIUISIPOB JOMOJTHUTEIBHON uTepaTyphl Ha 100 oOydarommxcs.

@OH JIOIOJIHUTEIBHOM JIUTEPATYPHI
CIpaBO4YHO-OHONIHOrpaduyeckue,

o¢uIMalIbHbIE,

3apyOexHbIe IepHOIMUECKHE U NH(OPMALIMOHHbBIE U3TAHMUSL.

NudopmaniioHHO-OMOIMOTEUHBIH LIEHTP OOECeunBaeT CaMOCTOSITENIbHYIO padboTy
CTYIACHTOB B YMTAJBHBIX 3aj1aX, MPEAOCTaBJIAsA IIMPOKUI BHIOOP JUTEPATYphl MO AKTYaIbHBIM
HalpaBJICHUAM, a TaKke oOecneunBaer J0CTyll K MNpo¢ecCHOHAIbHBIM 0azaM JaHHbIX,

I/IH(bOpMaIII/IOHHBIM, CIIPpaBOYHBIM M ITOMCKOBBIM CHUCTEMAaM.

BKJIIOYA€T NOMHMO Yy4YeOHOH JHTEepaTypbl
CHELNAIN3UPOBAHHBIE OTEYECTBEHHBIE U

Kaxxnpiit oOyuatoiuiicss odecriedeH cBOOOAHBIM JOCTYIIOM M3 JIt000H TOUKH, B KOTOPOil
uMeercst Joctyn K cetm MuTepHeT W K 3nekTpoHHO-OMOmmoreunoit cucrteme (DBC)

VYHusepcurera,

KOTOpast

COACPKUT pa3JIMYHbIC H3JAHUS

0 OCHOBHBIM H3y4YaCMbIM

JUCUMIUIMHAM U chopMHpoBaHa MO COIJIACOBAHUIO C MpaBoOOIafaTensiMu yueOHOU U ydeOHO-
METOJAMYECKOMN JTUTEPATYPHI.

OoJtee

Hns

IIOJIHOI'O n

OIIEPATHUBHOTO

CIPaBOYHO-OMOIMOrpaduueckoro  u

uHpopmanronHoro oocimyxuBanusi B Wbl peannszoBana TexHojorus DJIEKTPOHHON JOCTaBKU

JOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPCHI, HCNOJIb3yeMble B Npolecce 00ydeHust

Ne DNEeKTPOHHBIN PexBusutel norosopa (Homep, nata | XapakTepucTUKa OMOIMOTEYHOTO

pecypc 3aKJIIOUEHUS, CPOK JEHCTBUS), ¢dboHza, JOCTYI K KOTOPOMY

ccblka Ha cailt OBC, cymma MIPEIOCTABIISIETCS JOTOBOPOM

JIOTOBOPA, KOJIMYECTBO KITFOUEH
2 3 4

1 OBbC «Jlanb» [IpuHaIe)XKHOCTD — CTOPOHHSIS. Pecypc, Bkimtouaer B cebst Kak
PexBusutel gorosopa - OOO | 37eKTpOHHbIE  BEPCUU  KHHT
«M3parensctBo  «Jlawby, moroeop | m3marensctBa «Jlawb» M Apyrux
Ne43/14 ot 15.05.2014 1. BEIYLIUX H3/IaTEIbCTB Yy4eOHOM
Ccbuika Ha cailt OBbC — | nuTepaTypsl, Tak U 3JIEKTPOHHbIE

http://e.lanbook.com
CymmMma moroopa - 35000 p.
KomnuecTBo Kimrouen - nmocryn
s Beex nosb3zoBateneid PXTY ¢
JI000r0 KOMITbIOTEpA.

BEPCUU TMEPUOJANYECKUX W3IAHUN
o €CTECTBEHHBIM u
TEXHUYECKUM HayKaM.

2 | DnexkTpoHHas [IpuHaIe)KHOCTE  CTOPOHHSISA- BJI « Reaxys» conepxur
6aza JNaHHBIX | u3aaTenbeTBO «Elseviery. nH(pOpMaLHIO O:
XUMUYECKUX Horosop Ne86 ot 25.11.2015 1. - 55 MIH. OpPraHMYECKHX,
COCIMHEHUN U Ccpuika Ha CalT- | HEOPraHUYECKHUX u
peaxuui WWW.reaxys.com METaJJIOOPraHUYECKUX
«Reaxys» KosmuecTBo Kimro4yen - NOCTYI | COEIMHEHMI;
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It Bcex mnoin3oBareieir PXTY c
J000T0 KOMITBIOTEpA.

- 36
peakumii;

- 500 mMuH. OmMyOJIUKOBAHHBIX
PE3yJIbTaTOB IKCIEPUMEHTOB.

MJIH. XUMHNYECCKHUX

DNEeKTpOHHO - [TpuHaIIEKHOCTD — DNEeKTPOHHBIC BEpCUU
OoubnroTeyHas cooctBenHas PXTY um. JI.W. | yyeOHBIX W Hay4HbIX HW3JaHUN
cucteMa  HBIl | Menneneesa aBTopoB PXTYV.
PXTY um. O.U. Ccpuika ©Ha cautr DBC —
MenneneeBa (Ha | http:/lib.muctr.ru/
Oaze AUBC HocTtyn mnsi  moJib3oBaTeneit
«HpOucy) PXTY c¢ moboro koMmproTepa.
Nupopmanrons [IpuHa1€XHOCTh CTOPOHHSISL. OnexTpoHHass  OubamMoTeKa
O-CIpaBOYHas PexkBusutel noroBopa — OOO | HOpMATUBHO-TEXHUYECKUX
cucremMa «MHDOPMITPOEKT», moroBop Ne | uzmanmii. Comepxut 60omee 40000
«TEXOKCIIEP» | 165-924/m ot 08.04.2015 r. Ccbuika | HALIMOHAIBHBIX CTAaHAAPTOB U JP.
«Hopwmpl, Ha calrt ObC — | HT
IpaBuUiIa, http://reforma.kodeks.ru/reforma/
CTaHIapTHI CymmMma nmoroBopa - 284988 p.
Poccun» KonnuectBo KJIFOUEen -
JIOKAJIBHBINA JOCTYI C KOMITBIOTEPOB
WBLI.
DneKTpoHHas [Ipunannexxuocts — cTopoHHsist | B OB/ nocTynHbl 351eKTpOHHBIE
onbnmmoTexka PexBusuthl norosopa — PI'b, | pepcun JccepTaui
JmccepTanui AOTroBOD Poccuiickoit  T'ocymapcTBeHHOU
(BBM) Ne 095/04/0122 ot 30.03.2015 1. | guemmorexn:
Ccpuika Ha cailtr ObC -
http://diss.rsl.ru/ ¢ 1998 r(')na - Ho
Cymma gorosopa - 99710-00 fgeHHaHBHOCT”M' .
KomnuecTtso KIIO4e  — 10} KOHOMHHCCKHC HayKH"’
(IOKaIbHBI IOCTYII ¢ KOMIIbIOTEpOB |  [OPHAHHECKHE HayKku',
UBLI). "l[legarornueckue  Hayku" U
"Ilcuxonoruyeckue HayKu'";
c 2004 roma - 1O BceM
CTICIUATBHOCTSIM, KpoMme
MEIUIUHBI U (hapMalluu;
¢ 2007 roma - moO BCEM
CTIEIUATBHOCTSIM, BKITIOYAS
paboTel MO  MEOUIMHE |
bapmanun.
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA Pedeparusnsiii xypuan (PXK)
BEpCHs PexBusuter gorosopa — OOO | "Xumusa", mybnukyer pedeparsi,
Pedpepatusnoro | «HTU-KOMITAKT», JIOTOBOD | apHoTaruu, GHOIHOrpadIuecKue
XKypHaja Noe 399 o1 09.01.2015 1. OMMCAHUS KHUF W cTaTeil u3
«XUMUS»  Ha CymmMa noroBopa - 206 736 p. YPHATIOB " CGOPHHKOB,
CD KonunuectBo KItouei -
MaTepHaIoB HAYYHBIX

JIOKAJIBHBIN JTOCTYII C KOMIIBIOTEPOB
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WBII. KOH(pepeHI1uil.

7 | b  BHUHUTU [IpuHauIe)KHOCTD CTOPOHHSISA baza nannsix (b1) BUHUTHU

PAH PexBusutel porosopa — DI'BYH | PAH - KpynHelimas B Poccuu no
BUHUTH, norosop Ne 10/IV 0T | ecrecrBennbim, TOYHBIM i
18.02.2015 . TeXHHYECKUM Haykam. OOmmii

. oobem bBJ[ - Oomee 28 MiH.
Ccpuika Ha cait -

https//www2.viniti.n/ poiymeros.  bJL - bopuitpyercs
Cymma 10roBopa - 20 000 p. o MaTvepHanaM MIEPUOTNICCKUAX
KosuiecTBo Kitoueii - gocTyn k | W3AAHHA,  KHUT,  GUPMEHHBIX
pecypcy JIOKAbHbIH, | H3IaHU, MaTepuaioB
obecrieunBaeTcs COTpyIHHKaMH | KOHQEPEHInH, TE3HUCOB,
WBIL.http://www?2.viniti.ru/index.ph | naTeHToB, HOPMaTUBHBIX
p?option=com_content&task=view | qOKyMEHTOB, JEHOHUPOBAHHBIX
&i1d=236&xmf=p&Iltemid=101 HAay4HBIX pabot, 30 % KOTOPBIX
COCTaBJISIFOT poccuiickue

WCTOYHHUKH.

8 | ObC «HayuHo- [IpuHaI€eXHOCTh — CTOPOHHSS. DNEeKTPOHHBIE u3/1aHus,
JJIEKTPOHHAS PexkBusutel  porosopa — OOO | aneKTpOHHBIE BEPCUHU
o6ubnuoreka «PYHOb», mnmorosop Ne SU-20- | nepuoauueckux Wi
eLibrary.ru» 11/2014-2 o7 11.12.2014 1. HETEPUOANYECCKUX U3TaHUI

Ccpuika Ha cait -
http://elibrary.ru

CymmMma noroopa -751230-40 p.

KommuectBo Kimroden - nocTynn
st moJsib3oBatenier PXTY mo ip-
ajzipecaM HEOrpaHUYEH.

9 | Royal Society of [IpuHaIe:)XKHOCTH CTOPOHHSIS Pecypcor W3/1aTeNbCTBA,
Chemistry PexBusutel norosopa — HII | npunamnexamero Koponesckomy
Journals «HOUKOH, porosop Ne 17-3.1- | Xumuueckomy oOu1ecTBy

14/15 o1 02.12.2014 ., (BenukoOputanus).
Ccpuika Ha cait -

http://www.rsc.org
CymmMma moroBopa - 178 284 p.
KommuecTBo Kimroden - nocTynn

st moJsib3oBatenier PXTY mo ip-

ajzipecaM HEOrpaHUYEH.

10 | Nature - [IpuHauIe)KHOCTD CTOPOHHSISA MynbTHINCIUIUIMHAPHBIN
Hay4HbIN PexBusutel porosopa — HII | xxypHan, oOmagatomuii  cambiM
xypHas  Nature | HOUKOH, l'ocynapcTBeHHBIN | BBICOKUM B MHUpPE HMHACKCOM
Publishing Group | kouTpakt Ne 14.596.11.0002 ot 25 | muTUpOBaHUSI.

¢espasis 2014 r.
Ccpuika Ha cailt -

http://www.nature.com/nature/index.
html

KommuecTBo Kimroden - mocCTynn
g nonb3oBarenedt PXTY mo ip-
ajZipecaM HEOrpaHUYEH.
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11 | Wiley [IpuHauIe)KHOCTD CTOPOHHSISA Pecypc comepxut Ooisee
PexBusutel gorosopa — ®I'VIT | 1300  xypHasioB 1m0  BceM
«BHEITHEe’KOHOMHUYECKOE o0nacTIM 3HAHUM, B TOM 4YUCIIE
00beIMHEHHE «AkaneMuHTOpr | Gostee 300 1O TEXHUYECKHM H
PAH», porosop Ne AMT 14-3- | ecTrecTBeHHBIM HayKaM.
298/19-3.1-14/15 o1 27.11.2014 r.
http://www.informaworld.com
CymmMma moroBopa - 300707 py6.
KomnuectBo Kimrouei - goctyn
g nonb3oBarenedt PXTY mo ip-
ajzipecam.
12 | Springer [IpuHauIe)KHOCTD CTOPOHHSISA DNEeKTPOHHBIE Hay4HbIE
PexBusutel  porosopa — HII | urpopmanmonHsIe pecypchl
HOMKOH, norosop Ne 18-3.1-14/15 | usparenscrsa Springer.
ot 02.12.2014 r. Cchuika Ha calT —
http:/link.springer.com/
CymmMma noroBopa - 521146 p.
KommuecTBo Kimroueit - goctyn
g nonb3oBarenedt PXTY mo ip-
ajipecam.
13 | Scopus [IpuHaI€XHOCTh CTOPOHHSS MynbTUANCUUITIMHAPHAS
PexBusutel gorosopa — ['TIHTB, | pedeparunas U
norosop « 2/bI1/41 ot 01.12.2014r. | HaykoMeTpuueckast 0aza JaHHBIX
Ccpuika Ha cait — | m3natensctBa ELSEVIER
http://www.scopus.com Konugecto
KIIFOUEH - JOCTYII JUTSL
nosnb3oBareneit  PXTY mo ip-
ajZipecaM HEOrpaHUYEH.

14 | Pecypcor [IpuHaAIe)KHOCTH CTOPOHHSA OTKpBIT AOCTYM K pecypcam:
MEXTyHApOIHOM PexBusutel norosopa — I'TIHTH, | WEB of SCIENCE -
KOMIIaHUH norosop « 1/BI1/41 ot 01.11.2014r. | pedeparuBHas u
Thomson Reuters Ccpuika Ha calTt — | HAyKOMeTpHuIecKas 6a3a JaHHBIX.
Ha miargopme | http:/webofknowledge.com MEDLINE - pedepaTtuBHas 6a3a
Web of KomnuecTBo kmrodeit - moctyn | AaHHBIX IO METUIHUHE.
Knowledge s monmb3oateneii PXTY mo ip- | Journal — Citation Reports —

aJipecaM HEOTpaHUYEH. CBCIACHUS 110 HUTUPYEMOCTHU
KYpPHAJIOB.

15 | Science — [IpuHaI€XHOCTh CTOPOHHSS Science — oIuH U3 caMbIX
Hay4HbIN PexBusutel norosopa — HII | aBTOpuTEeTHBIX AMEPUKAHCKUX
KypHai HOUKOH, l'ocynapcTBeHHBIN | HAYYHO-TIOMYJSIPHBIX  KYPHAJIOB.
(2mexTpoHHas koHTpakT No 14.596.11.0002 ot | HoBocT Hayku ¥ TEXHUKH,
BEpCUsl HAY4YHO#H | 25.02.2014 1. HEPENOBEIE TEXHOJIOTHH,
Oaspl AAHHBIX Ccpuika Ha calrt — | JOCTHIXKCHUS mnmporpecca,
SCIENCE www.science.com 00CyKIeHHE aKTyaJIbHBIX
ONLINE- KosnmndecTso Kimrouel - JI0CTYN | mpoGieM M MHOTOE JAPYroe.
SCIENCE st mose3oBareneit PXTY mo ip-

NOW) apecaM HEOrPaHMYEH.
komnanuu  The
American

Accociation for
Advancement of
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Science

16 | CopaBouHoO- [IpuHa/UIe)KHOCTE  CTOPOHHSIAL. l'apant — CIIPaBOYHO-
IIpaBoBas PexBusuThl JI0OTOBOpa- Ne76- | mpaBoBas cucrema
cucrema 793/2013 ot 25.12.2013 r. 3aKOHOJATENbCTBY  Poccuiickoit
“I"apaHT» Ccpuika Ha cauT — | ®enepannn.

http://www.garant.ru/
CymmMma morosopa - 397027-20
KomnuectBo kimroden - nocTynn
g nonb3oBarenedt PXTY mo ip-

azpecam.
17 | American [IpuHauIe)KHOCTD CTOPOHHSISA Komnexuust  xypHanos
Chemical Society PexBusutel porosopa — HII | xumun u XUMHYECKON
HOUKOH, lNocynapctBennsiii | TexHosioruu Core + U31aTeNbCTBA

KOHTpakT Ne 14.596. 11.0002 ot 25 | American Chemical Society
deBpans 2014 r. Ccpuika Ha calT —
http://pubs.acs.org/ . KonnuectBo
KIIFOUEH - JOCTYII JUTSL
nonb3oBareneit  PXTY mo ip-
aJzipecaM HeOTpaHHUEH.

18 | AmepukaHckui [IpuHauIe)KHOCTD CTOPOHHSISA Komnexuust  xypHanos
WHCTUTYT PexBusutel noroBopa — HII | TeXHUYeCKMM M €CTECTBEHHBIM
¢uzuxu (AIP) HOUKOH, l'ocynapcTBeHHBIN | HAyKam M3/1aTeIbCTBA

KoHTpakT No 14.596.11.0002 ot | AMepUKaHCKOTO WHCTUTYTA
25.02.2014 r. ¢uzuxu (AIP)
Ccplika Ha caiT-

http://scitation.aip.org

KomnuecTBo Kimroden - nocTynn
g nonb3oBarenedt PXTY mo ip-
ajzipecaM HEOrpaHUYEH.

5.4. KoHTpOJIb KauecTBAa OCBOEHUSI MPOrpaMMbl 6akajaBpuarTa. @oHIbI OLEHOYHBIX CPEICTB.

KonTtponps kadecTBa OCBOEHHSI MpOTpaMMbl OakajiaBpuaTa BKIIIOYAET B CEOS TEKYIIHIl
KOHTPOJIb YCTIIEBAEMOCTH, MPOMEKYTOUYHYIO M MTOTOBYIO (TOCYIapCTBEHHYIO HWTOTOBYIO)
aTTecTanuioo oOy4aromuxcs. Tekymuil KOHTPOJb YCIIEBAEMOCTH OOECIeYrMBaeT OICHUBAHUE
X0Jla OCBOCHHUS MJUCHUIUIMH W TPOXOKACHUS TMPAKTHK, MPOMEKYTOUHAs aTTeCTallUs
00yJaroIMXxcsi — OLICHMBAaHUE MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB OOy4YEHHUS I10
TUCITUTIIINHAM, TTPOXO’KICHUS MPAKTHK, BBITIOJIHEHNS HAYIHBIX UCCIICIOBAHMIA.

@DOH/IBI OIIECHOYHBIX CPEACTB BKIIFOYAIOT: KOHTPOJBHBIC BOMPOCH U TUITTOBHIE 3aJaHUs TS
MPAKTUYECKUX 3aHSITHH, KOHTPOJBHBIX pabOT, 3a4€TOB W HK3aMEHOB, MPHUMEPHYIO TEMATHUKY
pedepaToB, KypCOBBIX pabOT, HWHBIE (OPMBI KOHTPOJIA, IMO3BOJIAIONINE OILICHUTHh CTETCHBb
c(hOpMUPOBAaHHOCTH KOMITETCHIIMI oOy4atonuxcs. OIEeHOYHBIE CpEACTBa MPEJCTABICHBI B
pabouux mporpamMmax JIACIUIUINH.

locynmapctBenHass ~ wToroBas  aTTeCTallusl  BKJIIOYAET  3aIIUTy  BBITYCKHOM
KBATM(UKAITMOHHONW padOTHI, B TOM YHCJIE, IOJTOTOBKY K 3aIIUTE U MPOLEAYPY 3aIIUTHI.
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Ipunoxenus
Mampuya Komnemenyuil no HAnNPaeIeHUIY nO02omosku daxanaspos 04.03.01 Xumusn
npoguns «Heopzanuueckan xumusa u Xumusn KOOPOUHAYUOHHBIX COCOUHEHUIL)

dopMupyeMble KOMIETEHIIUH

OO1IeKyIbTYpHBIE ObmenpodeccrnoHanbHbIE ITpodeccnonansubie

JucuurniuHb o < v}

OITK-6
TIK-1
TK-2
TK-3
T1K-4
TK-5

OK-1
OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8
OK-9
OITK-1
OITK-2
oIl
OITK
oIl

ba3oBas yacTh

HHocTpaHHBIN S3BIK +

®dunocodus +

Uctopus + +

OKOHOMHKA + +

MaremaTuka +

dusuka il

WNudopmarnka + +

HeOpFaHPI‘IeCKaH XUMMUA

Ananutrdeckass XUMHS

OpFaHI/I‘IeCKaH XUMMUA

|+ |+
|+ |+
|+ |+
|+ |+

du3nyeckas XUMUs

XuMHUECKHe OCHOBBEI
OMONIOTHYEeCKHX po1EeCcCcoOB

+
+
+
+

BricokoMon CKYJIAPpHBIC
COCIUHCHUA

XuMHUecKast TSXHOIOTHS +

BeszomacHocts
JKU3HENEITENLHOCTH

®duznyeckass KyJlbTypa H
CHOPT

BapuaTuBHas yacTh

IIpaBoBeneHue +

ConuanbHO-OIUTHYECKAS
UCTOpUS

BrrunciaurensHble M €TOJbI
B XWMUHU

IK-6
MK-7

|+ |+

+
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OCHOBBI HayepTaTENbHOU
TeOMETPUU

Konnonnnas xumus

MexaHnu3MBI
OpraHNYECKUX peaKiun

Xumus
KOOPMHAIIMOHHBIX
COE€IUHEHNH

DKONOrus

Teoperuueckue u
AKCICPUMCHTAIBHBIC ~ METOBI
WCCIICIOBAHUS B XUMUU

Beenenue B puzuky

HUcropus ¢punocodun

OJeKTUBHBIE JUCHUIUINHBI
mo (QU3NYECKOH KyJbType |
CHOPTY

Jucuuniannsl mno
BBIOOpY

Ilemarorunka

MeTOZ[I/IKa npernoaaBaHus
XUMHH

Ilcuxonorus

Ilcuxonorus
MeAarornIecKoro O0ImeHus

OCHOBEI KBaHTOBOI
XUMHH

CrtpoeHue BeliecTsa

BrrunciaurensHas
MaTeMaTHKa

HI/ICerTHaH MaTeMaTHKa

HNudopmanmonHsie
TEXHOJIOTUU  COINPOBOXKJICHUS
HaYYHOU JIesITENbHOCTH

Henarornqecxne
TCXHOJIOT'HHU
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nH(popMannoHHOro 00IIecTBa

TepmoauHamuka
PacTBOPOB JIEKTPOIUTOB

XuMuueckast
TEPMOJIUHAMUKA

Kpucrannoxumus

Musnepainorus u
KpHcTayuorpadus

pakTukun

VYueOHast mpakTHKa

Hayuno-
uccleioBaTeNnbekas pabora

[Ipennunnomuas
MIpaKTUKa

I'ocynapcTBennas
HUTOrOBasi aTTeCTALMS

dakyIbTATHBBI

IlepeBon Hay4HO-
TEXHUYECKOH JINTEPaTyphl

Fpa)KI[aHCKaH 3aluTa B
‘IpeSBLI‘IafIHBIX CUTYyaluAX




Inan 0oobpen Yuenvim cosemom 6yza
Hpomoxon Ne 1 om 31.08.2018

| 04.03.01

Kaghedpa: O6Lieit 1 HeOpraHWYECKo R XUMMUK
®akynbmem: ECTECTBEHHbIX HayK
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Keanudgbuxayus: 6akanasp

00 navana nodzomoexu (Mo yweGHOMY fnaHy) 2015

Mpozpamma nodeomosku: akademuqeckuli Gakanaspuam

Yue6GHbil 200 2018-2019

®opma 0byyeHus: Ounas

ObpasosamensHeii cmandapm  Ne 210 ot 12.03.2015

Cpok obyderus: 42

* Budbi npogheccuonansHol desmensHocmu

COT'JIACOBAHO

+ Hay4HO-uCCneaoBaTenscras

MpopekTop no YP

MpopekTop no YMP ‘Apucros BM./
HavanbHuk YY lakapos H.A./
OekaH / lljep6aros B.B./

3as. kathenpoii "/ Conosbes CH,/




YyebHulit nnan Gakanaspuara '040301-00-15-1234-341685.pix', ko Hanpasnenus 04.03.01, rog Hauana nogrotoBkn 2015

KaneHgapHolii y4eBHbli rpaduk

Mec Cenvsbpb Dexabpb fRBapL despans Mapr Anpens Maii
w <+ - w ™ w ~
Gl b o] ol el B Bl e e 3 e e - e e - B R e e 2 e S S e Sla| R | g e G R A
T |7 |=|8d |08 2 e el R n S g Mo |G Nl |8 R o |28 + 2|84 A w |0 8] 2(5]3
Hep [ 1|23 |4 61718 3114 |15(16|17 18|19 |20(21(22|23(24|25|26|27|28(29|30|31|32|33 (3435|3637 39
* *
= | *
(] x| *
1 ] 1332 |K|K =
| E) E3
1 * 3 * *
* *
ER *
T *® | *
IT — w1513 |3 K|K Y
1 *é E3
| * | 3 * *
* *
*
* | *
m — 139 |2|K|K =
1 * [ 3 *
— 3 * *
e b | * = EROTANT L
| * | I i |3 {Na N4 14|
] w1+ 13 [Najna "
v ] *333KK 33,.‘|.Inl'lnI K]
L *13 12 (Nal * | K
i U ] ] W M o w [ *13 * Nal * [Na ra
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Kypc 1 Kypc 2 Kypc 3 Kypc 4

cem. 1| cem. 2 | Beero

cem. 3 | cem. 4 | Beero

ceM. 5 | ceM. 6 | Beero | cem. 7 | cem. 8 | Becero

TeopeTtnyeckoe obyuyeHve u
PacCPeAOTOHEHHBIE NPAKTHUKK

17 16| 17 (341/6

17 1/6| 17 |34 146

171/6) 17 |34 16|17 1/6| 84/6 |255/6

2 |3K3aMeHaUMOHHbIE Ceccum

23/6 3 53/6

23/6 3 53/6

2 3/6 3 53/6 | 23/6 | 15/6 | 42/6

YyebHana npakTuka

MpeaavnnoMHas NpaxkTuka

3aLmTa BbiMyCKHOM

KBaNMUKaLMOHHOW paboTbl, BrIOYaRA
NOArOTOBKY K Npoueaype 3amvTbl U

npoueaypy 3almTsl

KaHukynbl

2 6 8

2 8 10

2 8 10

2 73/6 | 93/6

Hepaboune npazaHuyHbie AHW (He
BKNIOYan BOCKPeCeHbA)

(8 an) | (6 aw) |(14 An)

12/6 1 2216

126 | 1 |26
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12/6 1 22/6 | 12/6 1 22/6

(8 an) | (6 am) |(14 an)| (8 an) | (6 aw) (14 an)

MpoaonkuTENbHOCTE 06yYeHus
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K 1
- - - GopMa KOHTpONs 3e. = Wroro axap.4acos Gl Lz o 2
Curam!  Maexc Haumesionasme P Psmaer PRt p [ R g (008 FeomR | ] o | | W ve e | e | a6 | e bomr | e | Wroro| siex | sia6 | mp | co | oW
Enox 1Wm{umnu)'
+ |BLBO1 WHOCTPaHHBIA A3bIK 2 13 10 10 36 360 360 144 180 36 4 144 64 80 4 144 48 60 36
+ B1.5.02 dunocohun 4 3 3 36 108 108 32 40 36 8
+ 61.6.03 Wcropus b 3 3 36 108 108 32 40 36 8 3 108 16 16 40 36
+ B1.5.04 IKOHOMMKA 7 4 4 36 144 144 48 60 36 8
+ 51.6.05 MaTteMaTnka 13 245 21 21 36 756 756 304 380 72 60 5 180 32 32 80 36 4 144 32 32 80
+ 61.6.06 DuznKa 234 17 17 36 612 612 256 248 108 36 6 216 32 32 32 84 36
+ 61.6.07 WHtopHaTMra 1 4 4 36 144 144 48 60 36 32 4 144 48 60 36
+ 61.5.08 HeopraHuuyeckas xXnMua 12 2 19 19 36 684 684 288 324 72 40 9 324 64 48 32 144 36 10 360 64 48 32 180 36
+ 51.5.09 AHANUTUUECKAR XMMUS 36 16 16 36 576 576 224 280 72 48
+ 61.5.10 OpraHM4eckas XuMus 34 18 18 36 648 648 72 304 72 48
+ B1.5.11 DHIMYECKAR XHMKA 56 19 19 36 684 684 288 324 72 48
+ 51.B.12 XMMUYECKHE OCHOBbI GMONOrMYeCKMX NPOLIECCOB 6 6 6 36 216 216 B0 100 36 12
+ 61.6.13 BLICOKOMONERYNAPHBIE COBAMHEHNA 2 4 4 36 144 144 48 60 36 4
+ B1.6.14 XMMUYeCcKas TeXHONOrMA 6 6 6 6 36 216 216 64 116 36 20
+ 51.6.15 Be30NacHOCTb MUZHEACATENbHOCTH 8 L 4 36 144 144 48 60 36 8
+ 51.5.16 DU3NUECKAN KYNLTYPa WU CNOPT 16 2 2 36 72 72 72 1 36 4 32
15 156 5616 | 5616 | 2248 | 2576 792 444 x P86 | 16 £ 7% | a4 | 1 X &t | 128 & 4 | 4 | 108
BapuaTHEHas YaCTh :
+  |BLB.OL MpasoBeneHve 7 3 3 36 108 108 48 60
+ 51.8.02 CoLMansHO-NONNTUYECKas HCTOPUS 2 3 3 36 108 108 32 40 36 8 3 108 16 16 40 36
+ |BL.B.O3 BbIMMCIMTENbHBIE METOALI B XHMUW 6 2 2 36 72 72 32 40 8
+ 51.B.04 (OCHOBbI HAYEPTATENLHO! rEOMETPUM 1 2 2 36 72 72 32 40 8 2 72 16 16 40
+ 51.B.05 KonnonaHas xumus 7 7 7 36 252 252 96 120 36 12
+ 61.B.06 MexXaHH3IMbl OPTraHMYEeCKUX peaKkumi 5 5 5 36 180 180 64 80 36 8
+ b1.8.07 XMMUA KOOPAWHALMOHHEIX COBAUHEHWI 7 7 6 6 36 216 216 64 116 36 8
+ b1.B.08 3RONOMNA 7 3 3 36 108 108 48 60 6
+  |bLB.O9 Im’“wfmea"x:':f:fp““e"m““”e METOAK 8 8 5 5 36 | 180 | 180 64 116 32
B1.8.10 BeesieHHe B GM3MKY 1 2 2 36 72 72 32 40 -3 2 72 16 16 40
61.B.11 WcTopus dunocopum 3 2 2 36 72 72 32 40 8
+ |stba2 z‘m‘:"iﬁgg#""““” T eIl 123456 328 | 328 | 328 32 32 66 66
51.B./1B.01 Ancumnnmntbl no eeiGopy 61.8.0B.1 4 4 4 144 144 48 60 36 8
51.B.J1B.01.01 Menarornka 4 4 4 36 144 144 48 60 36 8
61.B.1B.01.02 MeToanKa NPencAaBaHnA XMMUKH 4 9 4 36 144 144 48 60 36 8
+ 61.8.B.02 AncuMnanHb! no BuiSopy 51.8.[1B.2 5 2 2 72 72 32 40 8
51.8.0B.02.01  |Mcuxonorus 5 2 2 36 72 72 32 40 8
B1.B.B.02.02 MCHXONOrMA NEZArorHYeckoro obweHus 5 2 2 36 72 72 32 40 8
+ 51.B.0B.03 | AncumnnuHb no BsiGopy 61.8.[4B.3 5 4 4 144 144 48 60 36 22
B1.B.fIB.03.01  |OCHOBbI KBAHTOBOM XMMUK 5 4 4 36 144 144 48 60 36 22
61.8.7B.03.02 CTpOeHwe BelwecTsa 5 4 4 36 144 144 48 60 36 22
61.8./jB.04 [AHcumMnnuHel no BbiGopy 61.B.[1B.4 4 4 4 144 144 48 60 36 24
51.8.48.04.01 BLiMHCNHTENLHAA MaTEMATUKE 9 4 4 36 144 144 48 60 36 24
- |6LB.EBO4.02  |Buckpenan matemamra 4 4 4 36 144 144 48 60 36 24
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Kypc 2 Kypc 3
Cem. 3 Cem. 4 Cem, 5 Cem. 6
KoHT Kot KoHr Kowt
e | Wroro] Jflex | Nab fip cp porb 3e | Uroro| flex | Nab Mp cP pons e | Wroro| Nex | Nab np cp pans 3e | Wroro| flek | Nab np cp pons
2 72 32 40
3 108 16 16 40 36
5 180 32 32 80 36 3 108 16 32 60 4 144 32 32 80
6 216 32 32 32 84 36 5 180 32 32 80 36
8 288 32 64 16 140 36 8 288 32 64 16 140 36
7 252 64 32 120 36 11 396 64 80 32 184 36
10 360 64 48 32 180 36 9 324 64 48 32 144 36
6 216 32 32 16 100 36
6 216 32 16 16 116 36
1 36 4 32
B 1008 | 160 % 194 4 I 2 792 128 & 112 264 108 P S04 £ € 3 260 X 2 080 | 164 160 112 500 144
2 72 16 16 40
D 180 32 32 80 36
2 72 16 16 40
66 66 66 66 66 66 32 32
4 144 16 32 60 36
4 144 16 32 60 36
4 144 16 32 60 36
2 72 16 16 40
Z 72 16 16 40
2 72 16 16 40
4 144 32 16 60 36
= 144 32 16 60 36
4 144 32 16 60 36
4 144 16 32 60 36
4 144 16 32 60 36
4 144 16 32 60 36
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Sypc 3akpenneqHas kateapa =
Cem. 7 Cem. 8
3e | Woro} ek | Nab np cp gg:: 3.e | ¥Wmoro| Nex | Jiab np o :g:: Kon HaumeHoBaHWe KomneTeHuum
9 |MHOCTPAHHLIX A3bIKOB OK-5
17 [®unocoduu OK-1
16  |McTopun n nonuTonorHK OK-2; OK-6
4 144 32 16 60 36 49 | IKOHOMHYECKOH TEOPHH OK-3; OK-7
8  |BuiCled MaTeMaTHku OnK-4
2 |OU3MKK OfK-3
55 [FeOeRaTRE T mRRCTEDROm OMK-4; OMK-5
4 |O6wWweit 1 HEOPTaHWYECKOM XMMUN OMNK-1; ONK-2; ONK-3; NK-3; NK-7
5 |AHaNMTHYECKOH XMMHK ONK-1; OMNK-2; ONK-3; NK-3; NK-7
1 |Opranu4eckoi XuMHi OMNK-1; ONK-2; ONK-3; NK-3; NK-7
3 | DUINYECKOI XHMUKA OnK-1; ONK-2; OMNK-3; NK-3; NK-7
1 OpraHu4eckoi Xumumn OMK-1; ONK-2; ONK-3; NK-3; NK-7
4 | 142 | 32 16 | 60 | 36 39, [JHHMMECKOR TEXHONOMW RIBCTHHECRAX 1OIC-1; ONK-2; ONK-3; NK-3
10 |OBWed XHMUUECKONH TEXHONOMMM OMK-3
4 144 32 16 60 36 43  |TexnocthepHoi GesonacHocT OK-7; OK-9; ONK-6
20 |®HINHECKOrD BOCTIMTAHWA OK-7; OK-8
8 288 &4 z 120 2 4 194 E4 F3 & E:)
3 108 32 16 60 53 |loCyAapCTBEHHO-NPABOBLIX AWCUMNNMH  (OK-4
16  |Mcropum n nonuTONOrMK OK-2; OK-6
7 |KsanToBO#M XuMUK MNK-4; NK-5
7 252 32 32 32 120 36 6 |KonnougHoh XuMuu MK-3; MK-4; NK-7
1 |Opranuyeckoi xnmum NK-3; NK-4
6 216 32 32 116 36 4 |OBweii n HEOPraHWYECKOH XUMUKM MK-3; NK-4; NK-6
3 | w8 | 3 16 | 60 57 m‘;f PEGESTXREL AT nK-7
5 180 64 116 4 |O6weii # HEOPraHUHECKoH XUMUK MK-1; NK-2; NK-3; MK-4; NK-5; NK-6; NK-7
2 [Duaum OMNK-3; NK-1
17  |dunocodum OK-1
20  |DU3N4ECKOro BOCNMTaHNA OK-7; OK-8
OK-7; NK-3
18  |Mouxonorum OK-7; NMK-3
4 |O6Lei 1 HEOPraHWYECKOH XHMHKN OK-7; NK-3
OK-6; NK-1
18  |Mecuxonorun OK-6; MK-1
18  |MNeuxonoruk OK-6; NK-1
nK-3
7 |KBaHTOBOW XHMUK nK-3
4 |O6wein 1 HEOPraHUYECKOH XMMUU MNK-3
nK-1
55  |MHopMaTURK M ROMMBLIOTEPHOTO NpoekTHNK-1
8 |Buicwed MaTeMaTHKK MK-1
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Kypc 1
- - - M3 KOHTPONA 3.e = Wroro akaa.4acos
e 2 i Cem. 1 Cem. 2
CunTath 33 3auet g Jkcnep Yacoe [ Jkcnep| Mo | Kowrar] Kot | WUhHrep KoHT Koxt
s Whgexe HaumMeHoBaHKe i 3auer o KP S Gakr 3e. | mHoe | nnawy | vacw cP pone. | v 3e | Wroro| flex | a6 | Mp cp pone 3e |Wroro| Nlek | Ma6 | Np cp ponk
+ 51.8.4B.05 | Aucynnawtsl no ebiGopy 61.B.[1B.5 8 2 2 72 72 32 40 18
WNHGOPMAUMOHHBIE TEXHONOrNH CONPOBOMAEHHA
+ 51.8.4B.05.01 HayHHOW & Giocry 8 2 2 36 72 72 32 40 18
~ MeAarornyeckue TEXHONOM MW MH(OPMALIMOHHOTO
BLBABOS.C2 | o 8 2 2 36 72 72 32 40 18
51.B.]1B.06 Ancunnnnnm no ssiGopy 61.B.[4B.6 8 4 4 144 144 48 60 36 16
61.B1B.06.01  |TepMOAMHAMHKA PACTBOPOB 3REKTPONMUTOB 8 4 4 36 144 144 48 60 36 16
51.B./1B.06.02  [XMMHYECKAN TEPMOANHAMMKE 8 4 4 36 144 144 48 60 36 16
+ 51.B.4B.07 Aucunnnunel no epibopy 61.8.[B.7 5 3 3 108 108 48 60 8
= 61.B.01B.07.01  |Kpucrannoxumus 5 3 3 36 108 108 48 60 8
+ 51.8./1B.07.02  |MuHepanorus n KpucTannorpadms 5 3 3 36 108 108 48 60 8
a3 & 2596 | 25% | 1176 | 1132 288 210 4 17 x & & 3 174 P2 & e ES
219 219 8212 8212 | 3424 3708 1080 654 Y 12 | 48 % 240 484 144 1038 | 144 & 2% 44 144
in & = - -
Bapnatnenas yactse :
YueGHan npakTHKa.NPaKTHKa NO NOAYHERKIO
NEPBHYHLIX NPO(ECCHOHANBLHLIX YMEHWI W
+ B2.8.01(Y) HABLIKOB, B TOM YHCNE NEPBUHHLIX YMEHWI 1 2 3 3 36 108 108 108 3 108 108
HaBbIKOB HAY4HO-CCNEA0BaTENBCKON
| neATenLHOCTH
+ B2.B.02(H) HayuHo-nceneoBaTensckas pabota 7 3 3 36 108 108 108
+ 52.B.03(Na) MpeafunIoMHas NpaKTMka 8 9 9 36 324 324 324
5 F) 540 540 b 432 £ 108 108
5 5 540 540 108 432 i 108 108
{Bnok 3.TotyRAPCTEEHRAR HTOTOBAR ATTECTALMA ' 7
‘Bajopas 4acTs
+ 53.6.01 'OCYAapCTBEHHAN MTOrOBas aTTECTALMS 6 6 36 216 216 216
6 & 216 216 216
216 216 216
OTA.PakynuTaTHBR
BapuaTvBHan YacTh _
+ oTA.8.01 Mepesos HayYHO-TEXHHYECKON NHTEPATYPbI 34 4 4 36 144 144 64 80
4 OTA.B.02 TPaNAAHCKAA 3AMTA B YPE3BLIYANHBIX CUTYALHMAX 2 1 1 36 36 36 16 20 1 36 16 20
L3 5. i 180 & 100 7 * 5 F
LY 5 180 180 & 100 1 k. 15 x |
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RipcA 3akpennenHas xacenpa =
Cem. 7 Cem. 8
se | Wroro| Jlek | Nab fp cp m"'.ou b' e |MWwro| Nex | Jlab | Np cp sg:: Koa HanmeHosaHue KomneTenipm
2 72 16 16 NK-5; NK-6
2 72 16 16 40 46 |MHGDOPMALMOHHBIX KOMNBIOTEPHBIX TeXHYMK-5; MK-6
2 72 16 16 40 4 |O6uwei n HeOPraHMYeCKON XM MK-5; MK-6
4 144 16 16 16 60 36 NK-2; NK-3; NK-6
4 144 16 16 16 60 36 4 |O6weii M HEOPraHWYECKOH XHMUK NK-2; NK-3; NK-6
4 144 16 16 16 60 36 4 |O6we# 1 HEOPraHU4ECKOH XHMHK NK-2; MK-3; NK-6
NK-2; NK-3
21 |Obueil TEXHONOTMM CHHMKATOR MK-2; NK-3
21 |O6leli TEXHONOTHH CHAHKATOB MK-2; MK-3
9 684 128 2 X 35 72 11 3% 74 & kg 216 k3
7 972 192 2 128 47 144 5 540 & ] k4 276 2
4 |OBweR n HeoprauwecKkoh XuMuN %FIII;;ETOHK-Z; ONK-3; ONK-4; ONK-5; ONK-6; MK-1; NK-2; NK-3; NK-4; NK-5; MK
3 108 108 4 |OBuweii u HeopraHnyecko Xumun _OGI'Iﬂl(_l-i](.ETOFIK-Z; ONK-3; ONK-4; ONK-5; ONK-6; NK-1; NK-2; NK-3; NK-4; NK-5; MK
9 324 324 4 |O6wel 1 HEOpraHNIECKOi XuMuu %'_1';'270”'('2; ONK-3; OMiK-4; OMK-5; ONK-6; MK-1; MK-2; MK-3; MK-4; M5, K
7 108 108 9 324 324
3 108 108 9 324 324
5 o OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; OMK-2; OMK-3;
B 210 216 % [Douwei w Heonraiaesecro, Kwain ONIK-4; OK-5; OMK-6; MK-1; NK-2; 11K-3; K-4; MK-5; MK-6; MK-7
6 216 216
6 216 216
9 |MHOCTPaHHBIX A3bIKOB 0K-5
43  [TexnocdepHoii GesonacHocTv OK-9

CTtpaHvua 6 us 6
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WHpekc ! ConepxaHve g Tun

Bua neATenbHOCTH:

OK-1 CNOCOBHOCTBLIO MCMOMNBL30BaTL OCHOBbI (PMNOCOCKIUX 3HAHWM ANa hOPMUPOBaHMS MMPOBO33PEHYECKOWM NO3MLIMK OK
b1.6.02 dunocodun
b1.B.11 Hcropusa dmnocopumn
B3.6.01 FocynapcTeeHHan MTOroBas aTrectayus
OK-2 CNOCOBHOCTLIO aHANM3NUPOBATL OCHOBHbIE 3TaMbl U 3aKOHOMEPHOCTW MCTOPUYECKOrD Pa3BUTUA 0BLECTBa Ans HOPMUPOBaHUA TPaXAAHCKOU NMO3WULMK OK
B1.5.03 Wcropus
B1.B.02 CouuanbHO-NoNUTUYECKas UCTOpUs
B3.B.01 locynapcTBeHHan uToroeas aTrectayus
OK-3 CNOCOGHOCTBLIO MCMONB30BaTh OCHOBbI SKOHOMUYECKUX 3HAHWI B PasNUYHbIX chepax XKU3HeAeaTeNbHOCTH OK
b1.6.04 JKOHOMMKA
B3.5.01 FocynapcTeeHHas UTOroBas aTTecTalus
OK-4 CMOCOBHOCTBIO MCMONB30BaTh OCHOBbI NPABOBbIX 3HAHWIA B PasNUYHbIX cthepax KUZHEAESTeNbLHOCTH OK
B1.B.01 MpaBoBeneHne
B3.6.01 locynapcTeeHHas vTorosas aTrecrauua
OK-5 cnocoGHoc:-rhlo K KOMMYHWKaLWK B YCTHOW M MUCbMEHHOI (hopMax Ha PyCCKOM M MHOCTPaHHOM Si3biKax Ans pelleHns 3aga4 MEXJTUUHOCTHOMO M MEXKYNbTYPHOro oK
B3aMMOOENCTBUA
B1.B.01 MHOCTpaHHbI A3bIK
B3.6.01 locyaapcTBeHHas MTOroBas aTTecTaums
oTA.B.01 MepeBoA HayUYHO-TEXHUYECKON NUTEPaTYpbI
OK-6 CNOCO6HOCTLIO paboTaTh B KONNEKTUBE, TONEPAHTHO BOCTIPUHMMATB COLIMANbHbIE, 3THUYeCK1e, KOH(ECCHOHaNbHbIE U KyNLTYPHLIE Paznuuus OK
B1.6.03 WcTopusa
b51.B.02 CounanbHO-NONMTUYECKAs UCTOPUA
B1.B.4B.02.01 Mcuxonorus
b1.B.AB.02.02 Mecuxonorus neaarornyeckoro obieHus
B3.5.01 FocynapcTBeHHas UTOrOBas aTTecTauus
OK-7 CNOCOBHOCTBIO K CaMOOPraHu3aUMKu M camoobpasoBaHuio oK
B1.6.04 DKOHOMMKA
B1.B.15 bBe3onacHoCcTb XU3HeAEATENBHOCTH
b1.b.16 Pusnyeckan KynsTypa u cnopT
B1.B.12 SNEKTUBHbIE AMCUMNNMHLI MO (U3MYECKON KYNbTYpe U CropTy
51.B.4B.01.01 Meparorvka
B1.B.4B.01.02 MeTtoanka npenoaasaHua XuMUm J
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WHaexc CopepxaHuve Tun
B3.6.01 locypapcreeHHan UToroeas atrectaums
OK-8 CNOCOGHOCTBIO UCMONb30BATh METOABI M CPEACTBA (hM3UHECKOH KyNIbTYPLI ANS 06ECreyeHns NONHOLUEHHO! COLManbHOM 1 NpoheccuoHanbHOW AeAaTensHOCTH OK
Bl.B.16 ®u3nyeckas KynsTypa u Cnopt
b1.B.12 DNEKTUBHbIE AUCLMNAMHBI N0 U3UYECKOIN KYNLTYPE W CropTy
B3.6.01 locypapcreeHHan uToroeas aTTecTauus
OK-9 CMOCOGHOCTBLIO MCMOMBL30BaTH MPUEMbl NEPBOA NOMOLLM, METOALI 3ALUMTLI B YCNOBUAX YpE3BbIYaliHbIX CUTYaLMHA 0K
B1.B.15 BesonacHoCTb XKM3HeaenTeNbHOCTU
B3.B.01 locynapcTBeHHas UTOroBas atrecTaums
®TA.B.02 IpaxkaaHcKas 3almTa B Ype3BbivaiHbIX CUTYaLMAX
OrK-1 CNOCOGHOCTBIO MCMOMB30BaTL NOJYYEHHBIE 3HAHWS TEOPETUMECKUX OCHOB (PYHAAMEHTANLHBIX PA3AENIOB XUMUH npy pelleHnn npoceccoHanbHbIX 3a4a4 OnK
b1.5.08 HeopraHuyeckas xuMua
b1.6.09 AHaNUTHYECKasn XMMKUA
B1.6.10 OpraHuyeckas XuMus
B1.B.11 Ddusnyeckas xuMms
B1.B.12 XnMuyeckue OCHOBbLI 6MONOrMYECKUX NPOLECcCcoB
B1.B.13 BbicokoMoneKkynapHbie coeMHEHUs
B2.B.01(Y) YuebHas npaxTuka.lpakTuka no Nony4eHnio NepBUYHbIX NPOGHECCUOHANBHBIX YMEHMI U HABLIKOB, B TOM YMcne NEePBUYHBIX YMEHHIA 1 HABLIKOB Hay4HO-UCCNEA0BATENLCKOI AesTeNnbLHOCTH
52.B.02(H) Hay4Ho-uccnepoBaTenbckas pabora
B52.B.03(Ng) lMpepavnnomMHas npakTuka
B3.6.01 locynapcreeHHas uToroeas atrecraums
OnK-2 BNAAEHUEM HaBbIKaMU NPOBEACHUA XUMUYECKOrO SKCMNEPUMEHTA, OCHOBHbLIMU CUHTETUHECKUMU 1 aHANUTUUECKMMM METOAAMM MONYYEHNUS N UCCNEA0BAHNS XUMUYECKUX oMK
BELLECTB U peakumn
B1.6.08 Heopraxu4yeckas xumus
Bb1.B.09 AHANUTUYECKas XUMUA
B1.6.10 OpraHuyeckas Xumus
B1.B.11 Dusnyeckan XuMus
B1.B.12 XUMUYeCcKme OCHOBbI BUONOMMYECKMX NPOLEccoB
b1.B.13 BhicokoMonekynsapHble CoenHeHus
B2.B.01(Y) Y4eGHan npakTuka.MpakTuka no Noy4eHuio NepBMUHLIX NPOECCOHAMBHLIX YMEHUI U HABLIKOB, B TOM YMCNE NEPBUYHLIX YMEHHIA U HABLIKOB HAY4YHO-MCCNIeA0BATENbCKON AESTENLHOCTH
B2.B.02(H) Hay4Ho-uccnegosaTtensckan pa6oTa
B2.B.03(MNp) MpepavnnoMHan nNpakruka
B3.B.01 locyaapcTBeHHas WTOroBas aTTecTauus
OMnK-3 CNOCOBHOCTLIO UCMONB30BaTh OCHOBHBIE 3aKOHbI ECTECTBEHHOHAYUHBIX AUCLIMIAWH B NPOodeCCHOHANBHOM 4ESTENbHOCTH onK
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WMHaekc Copepxanue ! Tun
B1.6.06 Ddusmnka
B1.6.08 HeopraHuyeckas xumus
B1.B.09 AHanUTUYeCKas XuMus
B1.5.10 OpraHuyecKkas xumMms
B1.6.11 DuUsn4eckan XuMna
B1.B.12 X1MHYecKkre OCHOBbI BUONOrMYECKUX NPOLECCOB
B1.6.13 BbicokoMonekynsapHble CoeMHEHNA
b1.B.14 XMMUYeCKasn TeXHONOTUA
B1.B.10 BeepeHue B pusmnKy
B2.B.01(Y) YuebHan npaxTuka.MNpaKTnka no Noy|YeHMIo NepBMUHbIX NPO(ECCHOHANBHLIX YMEHMI M HABbIKOB, B TOM YMCe NEPBUYHBIX YMEHWIi W HABLIKOB Hay4HO-MCCNEe0BATENLEKON AEATENLHOCTH
b2.B.02(H) HayuHo-uccnepoBarenbckas pa6ota
B2.B.03(Na) MNpepAMNNoOMHan NpaKTuka
B3.5.01 locynapcTeeHHaa UTOroBas aTrectayus
OnK-4 CNOCOBHOCTBIO pelaTb CTaHJJ,ap:I'HbIe 3aflaumn npOd?'ECCMOHaﬂbHOF‘I AEATENBLHOCTU C UCTIONb30BAHUEM COBPEMEHHBIX MHGOPMALIMOHHO-KOMMYHWUKALMOHHBIX TEXHOMOMMIA onK
C Y4ETOM OCHOBHbIX Tpe6oBaHUit UH(OPMALMOHHOIN Be3onacHocTU
b1.b6.05 MaTtemMaTuka
B1.6.07 WHopmMaTuka
62.B.01(Y) Yue6Has npaKTuka.MpakTika No NoNy4eHUIo NepeUUHBLIX NPOheCCHOHAMBHBIX YMEHWI W HABLIKOB, B TOM YUCTE MEPBUYHBIX YMEHMIi 1 HABLIKOB Hay4HO-UCCNeAoBaTeNbCKON AeATENbLHOCTH
B2.B.02(H) Hay4Ho-uccnepoearensckasn pabota
B2.B.03(Na) MpeaaunnoMHan NpakTuka
B3.6.01 MocypapcreeHHas UTOroRas aTrecTauma
OMK-5 CMoCOGHOCTLIO K NMOUCKY U NEPBUYHOM 06paboTke HayUYHON M HayYHO-TEXHUYECKON UHDOPMaLMK OnK
B1.6.07 WUndopmaTtika
B2.B.01(Y) Y4eGHas npakTiKa.MpakThKa no NoMy4eHMIo NepBUYHbIX NPOMECCHOHANBHBIX YMEHH 1 HABLIKOB, B TOM YMCAE NEPBUYHBIX YMEHWI 1 HABLIKOB HAYYHO-UCCNefoBaTeNbCKON AeATENLHOCTH
Bb2.B.02(H) HayuHo-uccneposatensckas pabota
52.B.03(Ng) MpeaawnnoMHan npakTvka
B3.6.01 locyaapcTBeHHan UTOroBas aTrecTayums
OrNK-6 3H2aHWEM HOPM TEXHWKKM 6E30NACHOCTU U YMEHWEM Deani30BaTh UX B NabOPaTOPHLIX U TEXHONOMMYECKUX YCIOBUSX OnK
B1.B.15 Be30nacHOCTL XU3HeAeATeIbHOCTU
B52.B.01(Y) YueGHan npakTuka.lpaKTika no nosy4eHnio NepBUYHbIX NPOECCHOHANBHLIX YMEHUI U HaBLIKOR, B TOM YMCHE MEPBMUYHBIX YMEHUI U HABBLIKOB HaY4HO-UCCNERoBATENLCKOI AeSTeNbHOCTH
B52.B.02(H) HayuHo-uccneposatensckas pa6ota
B2.B.03(MNa) MpepaunAoOMHan NpakTvkKa
b3.6.01 [ocypapcTeeHHan UTOroeas aTrecraums
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WHaeke ; ConepxaHue | Tun ]
Bua AeATENbHOCTU: Hay4HO-UCCNeAoBaTeNbCKast
MNK-1 CMOCOBHOCTLIO BLIMOMHATL CTaHAAPTHLIE ONepaLum no npegnaraeMbIM METOAMKAM MnK
b1.B.04 OcHoBBI HauepTaTeNbHOW FreoMETpuK
B1.B.09 TeopeTuyeckne W 3KCNepUMeHTaNbHbIE METOAbl UCCNEAI0BAHUS B XMMUK
B1.B.10 BeeneHvie B pusmky
b1.B.AB.02.01 Mecuxonorus
b1.B.4B.02.02 Mcuxonorua negaroruyeckoro obueHns
b1.B.4B.04.01 BoiuncnurenoHas MateMaTuka
b1.B.[B.04.02 [IMCKpeTHasA MaTteMaTuka
B2.B.01(Y) YuebHas npakTvka.MpakTuka no nonyyeHmio NepenYHbIX NPOECCUOHANBHBIX YMEHMIT N HABLIKOB, B TOM YMC/E NEPBUYHbIX YMEHMIA U HABLIKOB HaYYHO-MCCNEN0BATENbCKON ACATENbHOCTU
B52.B.02(H) HayuHo-uccnegoeatensckas pabora
B2.B.03(Np) MNpeaavnnoMHas NpaxkTuka
B3.6.01 [ocynapcTBeHHas WTOFoBas aTTecTalms
nK-2 BrafieHneM 6a30BbiM1 HAaBbIKAMU MCNONL30BAHWS COBPEMEHHOI annapaTypbl NPY NPoBEASHUN Hayy4HbIX UCCnefoBaHuIA nK
B1.B.09  TeOpeTUYECKME W SKCNEPUMEHTaNbHLIE METOALI MCCNIEA0BAHNA B XMMUW
b1.B.[1B.06.01 TepMo/IVHaM1Ka PacTBOPOB 3MEKTPONUTOB
b1.B.A1B.06.02 XrUMUYecKkas TepMoAuHaMUKa
b1.B.[1B.07.01 Kpucrannoxumus
B1.B.[1B.07.02 Muxepanorva u kpuctannorpacus
B2.B.01(Y) YyebHas npakTvka.lpakTuka No NoMyYeHUIo NepBUUHLIX NPOGECCHOHANBHBIX YMEHUI 1 HABbIKOB, B TOM YWACNE NEPBUYHLIX YMEHUIA M HABBLIKOB HayYHO-UCCNEAOBaTENbCKON AeATENLHOCTH
B2.B.02(H) Hay4Ho-nccnegosatensckan paboTta
62.B.03(MNp) MNpeanvnnomHas npakTuka
B3.B.01 [ocypapcTeeHHan MTOroBas aTTecTauvs
MK-3 BNIAfieHNEM CUCTEMOW yHOAMEHTANBHBIX XMMUYECKIX MOHSTHIA nK
B1.5.08 HeopraHudyeckas xuMus
B1.6.09 AHanUTUYeCKas XMMus
B1.B6.10 OpraHuuyeckas xuMmna
B1.B.11 DuU3nMyecKkan XMMusa
B1.B.12 XMMUYecKre OCHOBbLI BMONOrMYeCcKnX NpoLeccos
b1.B.13 BhicokoMoneKkynsipHble CoefuHEHHS
b1.B.05 KonnouaHasa xumMusa
B1.B.06 MexaHn3Mbl OpraHMyecKux peakumii
B1.B.07 XWMUS KOOPAWHALWOHHBIX COEiMHEHW
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WHpexrc ConepxaHue Tvn |
B51.B.09 TeopeTuHeckne U SKCNepUMEHTanbHbIe METO/bl MCCNEAR0BAHUA B XMMUW
B1.B.4B.01.01 Meparoruka
b1.B.AB.01.02 MeToauKa NpenofaBaHus XMMUK
B1.B.04B.03.01 OCHOBbLI KB2HTOBOW XUMWUK
B1.B.AB.03.02 CTpoeHue BewwecTsa
B1.B.AB.06.01 TepMoAMHaMMKa PacTBOPOB 3MEKTPONUTOB
51.B.A4B.06.02 XuMuU4ecKan TepMoauHaMmuKa
B1.B.AB.07.01 Kpucrannoxumus
51.B.AB.07.02 MwHepanorus n Kpuctannorpadus
B2.B.01(Y) YueGHas NpakTuka.lpakTika no nony4eHmMio NepBNYHBIX NPOECCUOHANBHLIX YMEHMIA W HABLIKOB, B TOM YACTE NEPBUYHbIX YMEHWIA M HABLIKOB HaY4HO-UCCIIEA0BATENBCKON AEATENLHOCTH
B2.B.02(H) Hay4Ho-nccnenosatensckas pabota
b2.B.03(MNa) MpeaaunnoMHas npakTuka
B3.6.01 locypapcTeeHHas WTOroeas aTrecTauus
MNK-4 CMOCOBHOCTBIO MPUMEHATL OCHOBHbIE ECTECTBEHHOHAYUHbIE 3aKOHbI M 3aKOHOMEPHOCTH PasBUTUS XMMUYECKO HayKu1 Npu aHanu3e NonyyeHHbIX pe3ynLTaToB MNK
Bb1.B.03 BbluMcnuTenbHble METOALI B XMMUK
B1.B.05 KonnougHaa xmMus
B1.B.06 MexaHu3Mbl OpraHUHeckx peakumii
b1.B.07 XUMUA KOOPAWMHALMOHHBIX COSAMHEHWUI
B1.B.09 TeopeTyYecKre 1 SKCNepUMeHTa/bHbIE METO/bI MCCNEA0BAHWA B XMMUK
B2.B.01(Y) YuebHas npakTuka.lpakTvka no NonyyeHuio NepBUYHLIX NPOdECCUOHANLHBIX YMEHWIA U HABLIKOB, B TOM YMuche NEPBUYHLIX YMEHWIA W HAaBLIKOB HaY4YHO-UCCNEA0BATENbLCKON AeSTeNbHOCTM
B2.B.02(H) Hay4Ho-uccnepoeaTensckas paborta
B2.B.03(Na) MpepavnnoMHas NpakTuka
B3.6.01 FocypapcTeeHHan UTOroBan aTrecTalua
MK-5 CNOCOBHOCTBIO NOMYYaTh U 06pabaTbiBaTh PE3yNLTATHl HAYYHBIX SKCNEPUMEHTOB C NOMOLLBIO COBPEMEHHBIX KOMMbIOTEPHbIX TEXHOMOMMI MK
B51.B.03 BbluucvTeNbHbIE METOAb! B XMMIAK
B1.B.09 TeopeTuieckne W SKCNepUMEHTanbHbIE METOALI NCCNEN0BAHUS B XMMUK
B51.B.4B.05.01 WH(OpPMaLVOHHBIE TEXHOMIOMMW CONPOBOXAEHUS HAYHHOW AEATENLHOCTU
b1.B.[B.05.02 MNeparornyeckue TEXHONOMMK UHGOPMALMOHHOrO o6LlecTsa
B2.B.01(Y) YuebHan NpakTuka.lpakTvka no noay4eHnIo NepBUYHbIX NPO(ECCUOHANBHBIX YMEHMIA 1 HaBbIKOB, B TOM YHUCNE NEPBUYHBIX YMEHWI W HABLIKOB Hay4HO-UCCNeA0BaTeNbCKON AeATENbHOCTU
B2.B.02(H) HayuHo-uccnenoBaTensckas pabota
B2.B.03(Na) MpepaunnoMHan NpaKTuka
B3.B.01 [ocynapcTBeHHas UTOroBasi aTrecrauus
MK-6

B/IaJIEHNEM HaBbIKAMU NPEACTABNEHNS NOMYYEHHbIX PE3YNbTATOB B BUAE KPATKMX OTYETOB U Npe3eHTaLuil nK
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NHaekc CopepxaHue | Twn
B1.B.07 XUMUA KOOPAUHALMOHHLIX COEIMHEHWI
51.B.09 TeopeTudeckue M 3KCNepuMeHTallbHble METOMbI MCCNE0BAHUS B XUMUM
61.B.AB.05.01 MHhOPMaLMOHHbIE TEXHONOTMM CONPOBOXAEHUA HAYUHOW AESATENbHOCTH
B51.B.4B.05.02 Menaroru4eckue TexHONorMM MHGOPMaLMOHHOro oblLecTea
B51.B.4B.06.01 TepMoAMHaMUKa pacTBOPOB 3/1EKTPOMIUTOB
b1.B.[1B.06.02 XuMnyeckan TepMogMHaMuKa
B2.B.01(Y) YuebHas npakTuka.lNpakTuKa No NoNYYEHMIO NEPBUYHBLIX NPOhECCMOHANBHLIX YMEHWA M HABLIKOB, B TOM YUCNE NEPBUYHBLIX YMEHWI M HABLIKOB Hay4HO-UCCNeA0BATENLCKOM ASATENBHOCTH
B2.B.02(H) HayuHo-uccnenosartensckas paboTa
62.B.03(Mp) MpepaunnoMHan nNpakTuka
B3.6.01 [ocynapcTBeHHan UTOroBas arrectauus
MNK-7 B/iajeHueM MeTogamMu 6e3onacHoro obpalleHns C XMMUYECKUMMI MaTepuanamMu C YYETOM UX (DU3NYECKUX U XUMWUYECKIX CBOICTE MK
B1.6.08 HeopraHuyeckas xuMus
Bb1.6.09 AHaNMTUYECKan XMMUA
b1.6.10 OpraHuyeckas xumus
b1.b.11 Du3n4ecKan XMMus
b1.B.12 XMMUYECKME 0CHOBbI BMONOTMYECKMX MPOLIECCOB
B1.B.05 KonnonaHas xumus
B1.B.08 Skonorus
b51.B.09 TeopeTudeckne 1 SKCNEPUMEHTANbHbIE METOALI MCCNeAoBaHUS B XMMUM
B52.B.01(Y) YyeGHasi npakTvKa.MpakTHka No NoNy4YeHNIo NEPBUYHBIX NPODECCHOHANMBHLIX YMEHMIH M HABLIKOB, B TOM uMcne NEPBUYHBLIX YMEHWIA U HABLIKOB HayYHO-UCCNIEA0BATENBCKON AEATEALHOCTH
B2.B.02(H) HayuHo-nccnepoBatensckas pabota
B2.B.03(MNp) MpeanunnoMHas npakTuka
B3.5.01 locypapcTBeHHas UToroeas aTrectayms
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WHpexc HavmeHoBaHwe dopMUpyeMble KOMNETEHLUK
Bl JucumunimHL (Moaynn) ﬁ:ﬁi ﬁ{iﬁ ﬁlég g&_—;; OK-5; OK-6; OK-7; OK-8; OK-9; OIK-1; OMK-2; OMK-3; OMNK-4; OMNK-5; OMNK-6; MK-1; MK-2; NK-3;
B1.B bazoBas 4acTb OK-1; OK-2; OK-3; OK-5; OK-6; OK-7; OK-8; OK-9; OfK-1; OMK-2; OMK-3; OMnK-4; OMK-5; ONK-6; NK-3; MNK-7
B1.B.01 MHOCTPaHHBIi A3bIK OK-5
b1.6.02 dunocopun OK-1
b1.6.03 WcTopua OK-2; OK-6
b1.6.04 SKOHOMMUKA OK-3; OK-7
B1.6.05 MaTtemaTuka OnK-4
B1.6.06 dusmnka OMnK-3
b1.6.07 WHdopmaTuka OMNK-4; OMNK-5
b1.5.08 HeopraHuyeckas XMMua OMK-1; ONK-2; OMNK-3; NK-3; NK-7
b1.6.09 AHaNUTUYECKas XMMnA OnNK-1; ONK-2; OMK-3; MNK-3; NK-7
B1.6.10 OpraHu4ecKas XuMus OnNK-1; OMNK-2; ONK-3; MNMK-3; NK-7
B1.B.11 Pusnyeckan XMMua OMK-1; OMNK-2; ONK-3; NK-3; NK-7
b1.6.12 X1MHUUecKue OCHOBbI BMONOrMYecKMX NpoLeccos OrK-1; ONK-2; ONK-3; MNK-3; NK-7
b1.6.13 BoicokoMonekynsipHbie coefitHeHus ONK-1; OMNK-2; ONK-3; NK-3
b1.b.14 XMMUYeckas TexXHonorus OlNK-3
B1.B.15 be30nacHoOCTb XMU3HEAeATeNbLHOCTH OK-7; OK-9; OMnK-6
B1.B.16 PuU3NYecKan KynbTypa u CnopT OK-7; OK-8
B1.B BapuaTugHasa 4acTb OK-1; OK-2; OK-4; OK-6; OK-7; OK-8; ONK-3; NK-1; MK-2; MK-3; MNK-4; MK-5; NK-6; NK-7
B1.B.01 [paeoeeneHune OK-4
B1.B.02 CoumranbHo-NeAUTUYECKas UCTOPUA OK-2; OK-6
B1.B.03 BbluncnuTenbHbie METOAbI B XUMUN MNK-4; NK-5
51.B.04 OCHOBbI HaYepTaTenbLHOI reoMeTpum MK-1
B1.B.05 KonnougHaa xumms MNMK-3; NMK-4; NK-7
b1.B.06 MexaHW3Mbl OpraHnYeckux peakuui MNK-3; NK-4
B1.B.07 XMMKUA KOOPAUHALMOHHLIX COEAUHEHWI NK-3; NK-4; NK-6
B1.B.08 Skonorus MK-7
51.B.09 Iﬁgﬁgg::ﬁ::i”xa:ﬂ':p"'”e“Ta""""'e BT MK-1; NK-2; MK-3; MK-4; NK-5; MK-6; MK-7
B1.B.10 Beenexue B hu3nky ONK-3; NK-1
B1.B.11 Wctopusa dunocotum OK-1
E1.B.12 Eggpic:yuaﬂue JMCLUMIKHBI NO IU3NYHECKOW KyNbTYpe W OK-7: OK-8
B1.B.AB.01 Aucunnnusbl no BuiGopy 61.8B.4B.1 OK-7; MK-3
B1.B.A4B.01.01 Meparoruka OK-7; NK-3
b1.B.[B.01.02 MeToauKa nNpenoaaBaHna XMMHUK QK-7; NK-3
|EI.B.JJB.02 Auncumnandbl no seiGopy B1.B.B.2 OK-6; MK-1
|51.8.0B.02.01  |Mcuxonorms OK-6; MK-1
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‘ WHpekc HavmeHoeaHue dopMUpyeMble KOMNETEHLUK
|TSI.B..EIB.02.02 Mcuxonorus neaarorvyeckoro obLieHus OK-6; MK-1
IEl.B.ﬂB.03 Avcunnnunbl no euiGopy 61.B.AB.3 MK-3
Bb1.B.4B.03.01 OCHOBbI KBAHTOBOIN XUMKUK MNK-3
B51.B.[B.03.02 CTpoeHue BellecTsa MNK-3
IBl.B.ﬂB.04 AvcumnnuHel no suiGopy B1.B.AB.4 MNK-1
b1.B.[B.04.01 BoiyncnuTensHas Matematuka MNK-1
b61.B.[B.04.02 AvckpeTHas MaTeMaTuka MNK-1
LBI.B.,ElB.OS Aucunnnvuel no euibopy 51.B.0B.5 MK-5; NK-6
bie T vy con
51.B.4B.05.01 r:ﬁzga::::;biog:““ N1 POBEACHIA MK-5; NK-6
51.B./18.05.02 Egimqeckne TEXHONOMMM MH(OPMALIMOHHOMO [K-5; MK-6
|51.B.,£I,B.06 AuvcumnnuHsl no euibopy 51.B.[B.6 MNMK-2; NK-3; MNMK-6
b1.B.B.06.01 TepMoAWHAMUKa PacTBOPOB 3NEKTPONUTOB MNK-2; NK-3; NK-6
b1.B.11B.06.02 XUMUYECKasa TePMOANHAMKUKA MNK-2; NK-3; MNK-6
|51.B.,[],B.07 AuncumnnuHbl no euiGopy 61.B.0B.7 MK-2; NK-3
61.B.[1B.07.01 Kpuctannoxumusa MNMK-2; NK-3
b61.B.4B.07.02 MwuHepanorua u Kpucrannorpacdua NK-2; NK-3
\52 MpakTukm OnNK-1; OMNK-2; ONK-3; ONK-4; OMK-5; ONK-6; MNK-1; NK-2; NK-3; NMK-4; NK-5; NK-6; NK-7
IEZ.B BapuaTtuBHas YacTb OrK-1; OMNK-2; ONK-3; OMNK-4; ONK-5; OMK-6; MK-1; MK-2; MK-3; NK-4; MK-5; MNK-6; NK-7
Yuye6Han npakTuka.lpakTuka no nonngﬁmo
"
52.B.01(Y) ::5?:&?;22?35:.:::2:::1 LA ::;:'H":_B' ® |OMK-1; OMK-2; OMK-3; OMK-4; ONK-5; OMNK-6; MK-1; MK-2; MK-3; MK-4; MK-5; MIK-6; M1K-7
MCCNe0BaTENLCKON AATENBHOCTY
b2.B.02(H) Hay4Ho-uccneposatensckan pa6ota ONK-1; ONK-2; OMK-3; OMNK-4; ONK-5; OMNK-6; MK-1; MK-2; MNK-3; NK-4; MK-5; NK-6; NK-7
b62.B.03(Nn) lMpeaaMnnoMHan npakTuka OMNK-1; ONK-2; OMK-3; OMK-4; OMNK-5; ONK-6; MK-1; NK-2; NK-3; NK-4; MK-5; NK-6; NK-7
B3 FOCYAAPCTBEHHAR MTOrOBAs aTTECTALMA ﬁﬁ_i: gﬁ-;, 35_—2: r(])KK—;’r, OK-5; OK-6; OK-7; OK-8; OK-9; OMNK-1; OMK-2; OMK-3; OMNK-4; OMNK-5; OMK-6; MK-1; MK-2; NK-3;
B3.B BazoBas YacTb gﬁi ﬁllé-g, glé_g: IEI)IL(;L OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; OMK-2; OrK-3; OMNMK-4; ONK-5; OMK-6; MK-1; MK-2; NK-3;
B3.5.01 FOCYAAPCTBEHHAR HTOrOBas ATTECTALMA gﬁ_};: SE_; ﬁll((g, rCI)KK;i, OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; OMK-2; OMK-3; OMNK-4; OMK-5; OMK-6; MK-1; MK-2; MK-3;
|¢T.£l dakynbTaTUBbI QK-5; OK-9
|¢T£|.B BapuaTueHas 4actb OK-5; OK-9
©TA.B.01 lNepeBo Hay4HO-TEXHUHECKOW NUTepaTypbl OK-5
®TA.B.02 pakaaHCKan 3almTa B Ype3BblyalHbIX CHTYaLMAX OK-9
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Wroro Kypc 1 Kypc 2 Kypc 3 Kypc 4
9 o, | AB(OT iy
ba3.% | Bap.% o Beero [ Cem1 | Cem 2 || Bcero | Cem3 | Cem 4 || Becero | Cem5 | Cem 6 || Bcero | Cem 7 | Cem 8
Bap.)% | MuH. | Makc. | daxT
Wroro (c dakynbTaTMBsami) | | [ 233 [ 257 | 245 61 | 30 | 31 || 64 | 32 | 32 [ e0 | 28 [ 32 || 60 | 30 | 30
Wroro no ON (6e3 aKkynbTaTHEoB) | | [ 228 | 252 | 240 60 | 30 | 30 ] 60 [ 30 [ 30 [ 60 | 28 [ 32 || 60 | 30 | 30
Avcumnnutbl (MORYK) 71% 29% 36.5% 216 225 219 57 30 27 60 30 30 60 28 32 42 27 15
bazoBas YacTb 150 162 156 50 26 24 50 28 22 44 14 30 42 8 4
BapuaTuBHas 4acTtb 63 66 63 7 4 3 10 2 8 16 14 Z 30 19 11
MpaKTricn 0% 100% 0% 6 18 15 3 3 12 9
BapuartusHaa 4acTtb 6 18 15 3 3 12 9
{OCyAapCTBEHHAn UTOroBas aTTecraums 6 9 6 6 6
BaszoBan 4acTb 6 9 6 6 6
DaKynsTaTUBbI 5 5 5 i 1 4 2
BapwatuBHas 4aCTb 5 5 5 1 1; 4 2
. NEKLMOHHBIX 40.57%
MPOUEHT ... 3aHATWUIA OT ayAWTOPHLIX =
B MHTEPaKTMBHOM dopMe 21.1%
0On, cdakynsTaTtmebl (B nepuoa TO) 57.9 - 56.4 | 54.8 - 62.6 | 61.1 - 56.3 | 61.2 - 54.6 54
On, dakynbTaTMBbl (B NEPUOA 3K3. CECCHIA) 51.9 - 57.6 48 - 57.6 60 - 43.2 48 - 57.6 | 39.3
YuebHas Harpyska (akag.uac/Hen)
KoHT. pab. (ON - anekT. Kypchl No dus.K.) 25 - 264 | 226 - 25.2 | 245 234 | 27.6 - 268 | 22.2
KoHT. pab. (anexT. Kypchi No (pura.K.) 2.6 4 1.9 3.9 % 3.9 39 - 3.9 1.9 -
SK3AMEHbI (3k3) 8 4 4 9 4 5 7 3 4 6 4 2
3AYETHI (3a) 4 3 1 2 2 3 2 1 3 2 1
ObazaTenbHble GOpPMBl KOHTPONA =
3AYETHI C OLUEHKOW (3a0) 2 1 al 1 1 2 1 1 3 1 2
KYPCOBBIE PABOThI (KP) 1 1 1 1 2 1 1




Z €V | efuHedL)

80229N0dU XM)IBhUIOLOHXBL-ONMWMX MANLIHADGUY a4
MLI0HIBLOESY UOHASDIOHXS | &
UMHDHUITR0D XIGHABLANSLIOWON0DIE UMIOUOHXIL 1 MMWKY [44
BLOER WAHBHUITD0D XMHIDhMHEIAO MMIOUOHXIL N MUY 34
JoeWLOBIL WYLogedadau MMIOUOHXS | (U4
20BW XWHIShULIBUL MUIOLOHXSL NONIShHWUY 6t
yuLadyou 1 sorendalen XITHROIRANONRL XITHHOUTMEOLIWON XITHOSWULIOL MMIOLOHXDL NONIIhMIWNX 8¢
aurod1HONONARH W -IHULON & 1aenLdaudng LE
yaLraLuIedd MMWKX U BESLHWD 0J0NIShWHIRAO OJONHOL MMIOLOHXS ] 9€
BESLHUD OJONIDhMWUXILPRH W 0I0NIDhMHEIAO OJOHAOHIO MMIOLOHXD | SE
goredeuadu XMADHUNUITIWONG MMIOLOHXSL U UMWY 123
80LeUdaLer XIGHTOdOLIA MMIOLOHXSL NONIShUIWNY 23
10720 XUMIDhULBWION W XMiDahnLEaNEWdRh-0NMIWNX MAIOLOHXS | [43
BESLHMD 0J0MIBhMHEIO MMIOOHXIL M MUWKY 1€
BOULIRLINAN UNIOLOHXIL U UMWY 113
80223110dU XUXIRhMWMXOALASLE U 1038 XMNIDRMHEIOSH UMIOLOHXS | 62
MUIOLOHX3LOHEH M 90LUeNdSLEWOHEH 214
W3KL3IdIHE MOHITOdOWOS ¥ SOLIOLOEN MMIOLOHXS] £c
990HI0 X1 BH 80LEUdILEWOHEH M SOLHIWALE XITad UMIOLOHXS L 9z
uuIowodeoned M MMIdSHE XI0I98 MUWNY T4
gouendalen xumAxsa 1 XITHHOMNTMEOLIWON MUIOLOHXAL MONIDhUWMY 4
80dOUASHIO 1 IDIMIHEdSN UMIOUOHXL UONISHUWNY 4
HOULELVD W BLYBLD MUIOLOHXAL NONIShUWNY [44
SOLENMUMD MUIOLOHXDL NIMQD 14
BMHELULIDOE OJ0NIThUEND 0z
BMISEE 0JOMIIAY 61
MMJOLIOXMIL 81
nnchodoLUeD L1
MMIOLOLMLIOU 1 Mndoldy 91
MWIOUOHXL NOHHRAgWa ST
minced) yordaLouwo-oHdaHaXHU U MMNesuLdelHeL) 14!
UAMHEXS €1
IIMHOANAUE 1 MAMHXBLOALNBLE (4
UMIOLIOHXSL YOMIDhUWMX BoLedeuvie u goddshody I
MMIOLIOHX3L MONIShUWKX MmO ot
F0MI9E8 XI9HHEALDOH) 6
WIULEWDLEW UBMDISg 8
MMWKX KOBOLHEEY [4
UMWUX UOHTMOLLIOY 9
MUWKX YONITHULULEHY S
MMWKX MOXDBLUHELIAOSH 1 YamgD ¥
MUIWKX UOXIDHHEND £
WAWEND [4
MUIWKX NOMIBhUHEIAD I
adachex auHeaseH edALevaadogy danoH
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Hvd x4 19

Jarendalenong, MNE0LOITOL MOXIdSLONIEW (LHBN MIGHRABH-OHGShL 09

ungoddo Lo 1aLMmes M gouendalen XIGHHOWTEEOHHN 65

MrIoLoMnoD) 85

JBuingeed 0J0BUhUOLIA BUT BUWWX BBHBLDE, OXMIIHOL LS

H0DULOLIBIDIN UMIOLONE 95

suHegoduieody 0JoHdaLOIUWON M MiuLeWdodH) S

WANLEWAODHN MONISRUWOHONE W IULOWIOL( S

HULLMTIOWT X19808edu-OHHaE.LYdRTAI0 | €s

eaedu OJOHEOUOIA U MINLOULIEHUWKY s

eaedU 010MIBhHIOLONE K oJoddoLae ‘oloxIHETed | 18

BJHULNCEW M BLHOWXITBHI 0s

UMdoaL HONIBhUWOHONE 6%

WWIOLIONE MOHHAUMIanWod] 8F

MUIOLOHX2LOMG Ly

WWIOLOHX2L XI9HABLOIaUWOY Xi9HHOWNeWdOhHN 9

MMJOUOHXBL MONIShWUKWNX 8 WaLOMD XISHHRE0AUdIB1HU-OHALoILNOY Sb
ladachey anHeaseH edALevaadggy dawoH
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