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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O
HNPEIMETA

1.1. Hean u3ydeHusi yueOHOro mpeamMera.
[Ipu u3zyuenun yueonoro npeamera OY /(.12 Xumus peanunsyroTcsi TakKue 1eH, Kak:
- dbopMHpOBaHNE TMPEACTABICHUI: O MaTePHAIBHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSAX H
[I03HABAEMOCTHU SIBJICHUW MPUPOIBI; O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ Benyllei
posii B 00ECIEYeHHH YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA: B PEIICHUH MPOOJEM 3KOJOTHYECKOM,
SHEPreTUYECKON M MHUILEeBON 0€30MacCHOCTH, B Pa3BUTUMU MEIMIIMHBI, CO3JaHUN HOBBIX MaTEpHasoB,
HOBBIX HCTOYHUKOB DOHEPrUM, B OOECIEUEHWH pPAlUOHAIBHOTO NPHUPOJONOIB30BaHUSA, B
(GOpMHUPOBAaHMU MHUPOBO33pEHUS U OOMmEH KyJIbTypbl YeIOBEeKa, a TakKe OSKOJOTHYECKH
000CHOBAaHHOI'O OTHOIIIEHUS K CBOEMY 3/10POBBIO U IPUPOJHOHU Cpeje;
- OCBOEHHE CHCTEMBbI 3HAHWH, JIEKAIIUX B OCHOBE XMMHUUYECKOW COCTaBIISIIOLIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa: (yHAAMEHTAIbHBIX MOHSATHUH, 3aKOHOB M TEOPHH XHWMHH, COBPEMEHHBIX
MPEJICTaBICHU O CTPOEHMHM BEIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJEKYJSPHOM,
HAAMOJIEKYJISIPHOM, O TEPMOJWHAMHYECKHX H KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMUYECKUX PEeaKIMil, 0 XUMHYECKOM PaBHOBECHH, PACTBOpPaX M AMCIEPCHBIX CHCTEMax, 00 o0mmx
HAay4YHBIX IPUHLUHUNAX XUMUYECKOTO ITPOU3BOJICTBA;
- dbopmupoBaHue y 0O0ydaromMXCsi OCO3HAHHOTO TMOHUMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU UIsi OOBSCHEHMs KIIIOUEBBIX HACH M mpoOJeM COBPEMEHHOW XHUMUU; IS
0OBSICHEHHSI U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIMUX €CTECTBEHHO-HAYUYHYIO MPUPOAY; TPAaMOTHOTO
pemeHus TpoOJieM, CBA3AHHBIX C XUMHUEH; MPOTHO3WPOBAHMS, aHajIW3a M OLEHKU C TMO3UILHI
9KOJIOTUYECKOW 0€30MacHOCTH MOCIEICTBUII OBITOBOW M MPOU3BOJCTBEHHON EATEIIBHOCTH YeJIOBEKa,
CBSI3aHHOM C XMMHUUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U NEPEepabOTKOI BEILIECTB;
- yriyOJIeHHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUsI, HEOOXOIUMBIX JIJIsl IPHUOOpETEHNUs
YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHUS! XUMUYECKUX SBJICHUM, UMEIOIUX MECTO B
MPUPOJE, B MPAKTUYECKOHN AEATETBHOCTH U OBCEIHEBHON KU3HU.

1.2. MecTo y4eOHOro nmpeamMera B CTPYKType 00pa30oBaTebHOI MPOrpaMMbl.
VYueOupiii npenmer OVY]/.12 Xwumus sBagercs mnpeaMeToM o00IIeo0pa3oBaTeNbHOTO IHUKIAa B
COOTBETCTBUU C €CTECTBEHHO-HAYYHBIM NpoduiieM npoheccuoHaIbHOTO 00pa3oBaHusl.

VYuebnerii npeamer OV .12 Xumus otHocutcsi Kk npenmerHodt oOmactu OI'OC cpemnero
obmero oopa3zoBanus « EcTecTBEHHO - HayYHBIE MPEIMETHD).

YpoBeHb OCBOEHUS y4eOHOTO NMpeIMeTa B COOTBETCTBUU C (pelepallbHbIM TOCyaapCTBEHHBIM
00pa30BaTeNbHBIM CTAHIAPTOM CPEIHEro o01Iero o0pa3oBaHus - yriIyOJeHHBIH.

YueOHBIII TpeAMET UMEeT MEXKIUCHHUIUIMHAPHYI0 CBs3b C JUCHHUIUIMHAMH OOLIEro
TYMaHUTApHOTO M  COLHMAJBbHO-)KOHOMHUYECKOrO0  IHMKJIa, MaTeMaTHYeCKOro ©  0OIIero
€CTECTBEHHOHAYYHOTO ITUKJIA, 00menpodecCHOHAIBHOTO U MPO(HECCHOHATBHOTO ITUKIIA.

1.3. Ilnanupyemble pe3y/JbTaTbl OCBOEHHsI Y4eOHOI0 mpeaMeTa.

JINYHOCTHBIC Pe3YJIbTATHI
JIMYHOCTHBIE pe3yJbTAaThl OCBOCHHUS OOydJarommMmucs pabodeid mporpaMMmbl 1O ydeOHOMY

npeamery OVl 12. «Xumus» AOCTUTAIOTCS B €AUHCTBE Y4€OHOU M BOCIUTATEIBbHOUW JEATEIHLHOCTH
00pa3oBaTeNIbHONH  OpraHW3allMii B COOTBETCTBHM  C  TPAAUIMOHHBIMH  POCCHUCKHUMU



COLIMOKYJIbTYPHBIMM, HCTOPUYECKMMH W JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH, IPUHATBIMU B
oOlecTBe IpaBUJIaMM M HOPMaMM IIOBEJEHUS U CIOCOOCTBYIOT IIpOlLieccaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUSI M CaMOpPa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3ULUUM JIMYHOCTH, NATPUOTU3MA,
rpakJaHCTBEHHOCTH; YBaXXEHHUs K MaMATH 3allMTHUKOB OtTeuecTBa M nojasuram I'epoeB OrteuecTBa,
3aKOHY W MPABOIOPSAAKY, YEJIOBEKY TPYyJa W JIOASIM CTapLIErO IMOKOJIEHUs; B3aUMHOIO YBaXKCHUS,
OepeHOr0 OTHOILICHHS K KYyJbTYpPHOMY HACJIEAUI0 M TPAAMIMSAM MHOTOHAIIMOHAJBHOTO Hapoja
Poccutiickoit denepannu, NpUpoOIe U OKPYKAIOIIEH cpefe.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHMS OOydarouuMHcs pabodeill MporpaMMbl IO yd4eOHOMY
npeamery OV.12 «Xumus» [OOJDKHBI OTpakaTh TOTOBHOCTh U CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH, CUCTEMON IIEHHOCTHBIX OpUEHTAIUH,
MO3UTHUBHBIX YOEKIEHUN, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUICKOrO 0OIIeCTBa;
pacliMpeHue >KU3HEHHOIO OIbITa W OIbITA JEATEIIBHOCTH B IIPOLECCE peaan3alld OCHOBHBIX
HampaBJIeHUN BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

TpeGoBaHus K pe3yJbTaTaM 0CBOEHUSI
o0pa3oBaTe/IbHOM POrPaMMBbI B COOTBETCTBHH €
@roc Coo

CuHXpOHH3ANNA C OGIIIHMHU KOMIIeTeHIIUSIMH
PI'OC CIIO no cnenuaJabHOCTH

OK 06. IIposiBIATh rpa 1aHCKONATPUOTHIECKYTO
MO3HIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHHE HA OCHOBE TPAJUIIMOHHBIX
00I11€4eII0OBEYECKUX

[IEHHOCTEH, B TOM YHCIIE C y4ETOM F'apMOHU3AINN
MEKHAMOHATBHBIX M MEKPEITUTHO3HBIX
OTHOIICHHUH, IPUMEHSTH CTaHIapTHI
AQHTHKOPPYIIIMOHHOTO

JIP2. Oco3HaHue CBOMX KOHCTUTYLIMOHHBIX ITPaB U
00s13aHHOCTEH, YBasKeHHE 3aKOHA U IIPABOHOPSIKA

IOBEICHMUS;

JIP3. [IpeacraBnenue o COLMAIBHBIX HOPMaX U
MpaBUjIaX MEKIUIHOCTHBIX OTHOIIICHUH B
KOJUIEKTHUBE

OK 05. OcyuiecTBisITh yCTHYIO U IUCBMEHHYIO
KOMMYHHKALIUIO Ha TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0CcOOEHHOCTE! COIUATIBHOTO U KYJIbTYPHOT'O
koHTekcTa; OK 06. [TposBasTs
IPaXIaHCKONATPUOTUYECKYIO MTO3HULUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE [I0BEJCHUE Ha
OCHOBE TPaJMIIMOHHBIX O0IIEYETIOBEYCCKUX
LEHHOCTEH, B TOM YHCJIE C yYETOM F'apMOHHU3ALNN
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOIIECHUH, MPUMEHSITh CTaHIaPThI
AQHTUKOPPYILIMOHHOTO

IIOBCICHU A,

JIPS. T'otoBHOCTH K COBMECTHOI TBOpUECKOH

ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6HBIX IMPOCKTOB, PCHICHUHN

y‘le6HBIX 1 IIO3HABATCJIBbHBIX 3a1a4, BBIIIOJHCHUNU

XUMHUYCCKUX IKCIICPUMCHTOB; CIIOCOOHOCTh IMTOHUMATH U
MNpUHUMATb MOTHBbI, HAMCPCHUS, JIOTUKY U aPT'YMCHTBI

JIPYTUX TPU aHAJIN3€ Pa3IUYHBIX BUIOB yueOHOI
JESTENIbHOCTH;

OK 04. PaboTrath B KOJUIEKTHBE M KOMaHJIE,

3¢ (heKTUBHO B3aUMOJICHCTBOBATH C KOJUIETAMH,
pykoBoactBoM, kiueHTamu; OK 06. [IposBisTh
rPaKIAHCKOMATPUOTUUYECKYIO TTO3UIHIO,
JIEMOHCTPHUPOBATH OCO3ZHAHHOE TIOBEICHHE Ha
OCHOBE TPAJUITMOHHBIX O0IIEUETIOBEICCKIX
LIEHHOCTEH, B TOM YHCJIE C yY€TOM FrapMOHU3AIUI
MEKHAITMOHAIBHBIX U MEXPEITUTHO3ZHBIX
OTHOIIEHUH, IPUMEHSITh CTAaHIAPTHI
AHTUKOPPYILUOHHOTO

IIOBCICHU A,




IHlampuomuuecxkozo eocnumanu:

JIP8. YBaxkeHHeE K IPOIecCy TBOPUECTBA B 00JIACTH TEOPUH
U TIPaKTHYECKOTO MPUIIOKEHUSI XUMHH, OCO3HAHUSI TOTO,
YTO JJaHHBIE HAYKU €CTh pe3yJIbTaT

OK 06. [TposiBIsITh rpaXkIaHCKOMATPUOTHYECKYIO
MO3HIIUIO,

JACMOHCTPHUPOBATH OCO3HAHHOC ITOBEACHUEC HA

JJIUTCIIBHBIX Ha6J'IIOI[CHl/If/’I, KPOIIOTJIIMBBIX
SKCICPUMCHTAJIbHBIX ITIOUCKOB, ITOCTOAHHOT'O TpyAa
y‘léHbIX " IIPAKTHUKOB;

JIP9. 1leHHOCTHOTO OTHOIICHUS K UCTOPUIECKOMY U
Hay4HOMY HACJEINI0 OTEUECTBEHHOW XUMUU; HHTEpECa U
MMO3HABATENFHBIX MOTHBOB B TIOJYUEHHUH 1 TTOCTIEAYIOMIEM
aHaim3e WHGOPMAITIH O TIEPEIOBBIX TOCTIKEHHSIX
COBPEMEHHOM 0T€UECTBEHHOW XUMUHU;

OCHOBE TPaJAHLMOHHBIX O0IIEYETOBEUECKUX
[IEHHOCTEH, B TOM YHCIIE C YIETOM rapMOHHU3AIIH
MEXHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX
OTHOIICHWH, MPUMEHSTh CTAaHIAPTHI
AHTUKOPPYILIMOHHOTO

ITOBEICHMUS;

ﬂyxoeno-upaecm 6CHHO20 eéocnumaHus:

JIP12. CpopmupoBaHHOCTH HPAaBCTBEHHOT'O CO3HAHUS,
3TUYECKOT'0 ITOBEICHHUS

OK 05. OcymiecTBisITh YCTHYIO U MUCbMEHHYIO
KOMMYHUKAIIAIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoii @epepaliuu ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOI'O KOHTEKCTA;

JIP13. CtocoGHOCTE OlIEHMBATh CUTYAIllH, CBSI3aHHEIE C
XMMUYECKUMH SBJICHUSMH, U IPUHUMATh OCO3HAHHBIE
peueHus, OpUEHTUPYACH Ha MOPAJILHOHPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHMBATH CcBOE MOBEACHUC U MOCTYIIKU CBOUX
TOBapUUIEH C MO3ULUI HPABCTBEHHBIX U IIPABOBBIX HOPM U
C Y4ETOM OCO3HAHMSA MOCIEACTBUN TOCTYIIKOB;

OK 06. [TposiBisiTh rpaxkIaHCKOMATPUOTHUECKYIO
MO3UIINIO, TEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX
00111eY€e10BEeYeCKUX

LEHHOCTEH, B TOM YHUCIIE C YUE€TOM rapMOHU3AINN
MEKHAIIMOHATILHBIX M MEXKPEITUTHO3HBIX
OTHOIIICHUH, TPUMEHSTH CTAHAAPTHI
AQHTHKOPPYIIIMOHHOTO

TOBEICHMUS;

Icmemuuecxkozo eocnumanusn:

JIP 16. Ocrternyeckoe OTHOIIEHHE K MHpY, BKIIIOYas
ACTETUKY OBITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA,
CTIOpTa, TPyZa ¥ OOIIECTBEHHBIX OTHOIICHHH;

OK 05. OcyniecTBisITh yCTHYIO U IUCBMEHHYIO
KOMMYHHKALIUIO Ha TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0Cc0OEHHOCTE! COIMATILHOTO U KYJIBTYPHOT'O
kontekcta; OK 08. Mcnons3oBath cpeacTBa
($U3NUECKON KyIbTYpHI JUIsl COXPaHESHUS 1
YKPEIUIEHUs 310pOBbs B TIpoLiecce
npodecCHOHANBHON AEATENbHOCTH U
noJiep>KaHus HE0OXOIMMOT'O YPOBHS
(u3nUecKoi HOATOTOBICHHOCTH;

Du3uuecko20 60CNUMAHUA:

JIP20. [Tonumanwue neHHOCTEeH 3J0POBOTO U 0€30IaCHOTO
00paza >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O
OTHOULICHUS K COOCTBEHHOMY (PU3HYECKOMY H
MCUXHUYECKOMY 3/I0POBBIO; COOJIIOJICHUE TTPABHII
0e30macHOro o0paIieHus ¢ BeleCTBaMH B OBITY,
[IOBCEJHEBHOM JKHU3HH, B TPYIOBOH EATEIbHOCTH;
MMOHMMaHUE [IEHHOCTH MTPaBUII MHIUBUAYAIBHOTO U
KOJUIEKTUBHOTO O€3011aCHOT0 TIOBEJICHHS B CUTYAIHIX,
YTPOKAIOUIUX 370POBBIO M AKU3HU JIIOEH;

OK 08. Hcnonb30Bath cpeacTBa GU3HIECKON
KYJIBTYPBI JUIS COXPAHEHUS M YKPETUICHHS
30POBBS B Mpolecce NpodhecCHOHaIbHOIM
JeSITETBHOCTHU U MOJIEPKaHHS HE00X0IUMOT0
ypoBHs (pu3nueckoi noarorosieHuocT; OK
12. Oka3sIBaTh IEPBYIO TOMOIIIH 10 OKA3aHHUS
MEIUIMHCKON TIOMOIIY IpaKaaHaM MpH
HECUACTHBIX CIy4asix, TpaBMax, OTPaBICHUSX U
JIPYTUX COCTOSIHUSX U 3a00JIeBaHUsIX,




JIP22. Oco3HaHue NOCIEICTBUI U HENPUITHS BPEIHBIX
MPUBBIYEK (YHOTPEOICHUS aJIKOT OIS, HAPKOTHUKOB,
KypeHusi);

YTpOKaronux X KU3HU U 310POBbIO.

Tpyooeozo eocnumanusn:

JIP23. YBaxenwue K Tpymy, JJIOIIM TPya U

OK 01. BeiOupaTh CriocoObl pereHus 3a1ad

pe3ynbTaTaM TPyIOBOU NESATETHHOCTH;

podecCHOHATBHON JIeSITeTbHOCTH
MPUMEHUTENBHO K PA3IUYHBIM KOHTEKCTaM;

JIP24. KoMMyHHUKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-
HCCIIEI0BATENbCKOM JeSITENbHOCTH, 00IIECTBEHHO
TI0JIE3HOM, TBOPYECKON U IPYTHX BUAAX IEATENbHOCTH;
YCTaHOBKHM Ha aKTUBHOE Y4acTHE B PELLIEHUH MPaKTHYECKUX
3aJ1a4 COIMAIbHON HalpaBICHHOCTH;

OK 01. BribupaTh ciocoObI pemeHus 3amad
nmpohecCHOHATBHON NEATENbHOCTH
MPUMEHUTEIIBHO K pa3auuHbiM KOHTeKcTaM; OK
04. PaboTaTh B KOJUIEKTUBE U KOMAH/IE,

3¢ (HEeKTUBHO B3aUMOIEHCTBOBATH C KOJIICTaMH,
pykoBoacTBoM, kiueHTamu; OK 09.
Hcnonp3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH
B IPO(hEeCCUOHAIBHON JIEATSIILHOCTH;

JIP25. MHTepec K mpakTHYECKOMY M3y4YeHHUIO podeccuii
Pa3IM4YHOro poja, B TOM YHCIIE HA OCHOBE IIPUMEHEHHUS
MPeMETHBIX 3HAHUH 110 XUMHU; HHTEPEC K OCOOCHHOCTSIM
Tpy/a B pa3In4HbIX cepax npodecCHoHaTbHOM
JEeATEIbHOCTH.

OK 01. Beibupath criocoObI penieHus 3a1a4
npodeCCHOHATLHON IEATETHHOCTH
MPUMEHHUTENTLHO K Pa3JIMYHBIM KOHTEKCTaM;

JIP26. 'oToBHOCTB K OCO3HAHHOMY BEIOODPY
WHIWBUAYaTbHON TpaeKTopuu 00pa3oBaHus, Oy Iyme
poeccun u peanu3aiy COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K
XMMUH, HHTEPECOB U NOTpeOHOCTEH 00111eCTRA;
I'oToBHOCTB M CITOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUIO0 U CaMOOOPa30BaHUIO,

K aKTUBHOMY MOJIy4E€HHUIO HOBBIX 3HAHUH 110 XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTSIMU;

OK 03. IInanupoBaTh U pealn30BbIBATH
co0OcTBeHHOE MTPO(heCCHOHATPHOE U TMIHOCTHOE
pasBUTHE;

OK 08. Ucnonb30BaTh cpencTBa GU3MUECKON
KYJIBTYPBI JUISI COXPAHEHUS M YKPEIUICHHS
3JI0POBBS B Mpoliecce NpodhecCHOHATbHOM
JESITETHbHOCTH ¥ TOJJICPIKAHUS
HE00XO0MMOTO YPOBHS (hU3UUYECKOM
noarorosienHoctr; OK 11. Ucnons3oBaTh
3HaHUS 110 (PUHAHCOBOM IPaMOTHOCTH,
TUTAHUPOBATH TPENTPUHUMATEIBCKYIO
JeSITeTbHOCTD B MPO(eCCHOHATIBHOM cdepe;
OK 12. Oka3bIBaTh MEPBYIO TOMOIITH JI0
OKa3aHMs MEANLIUHCKON OMOIIM rpaXk1aHaM
MY HECYACTHBIX CITydasx, TPaBMax,
OTPaBICHHUSAX U APYTHX COCTOSHUSIX U
3a00JIeBaHUSX, YTPOKAIONINX UX KUIHH U
3J10pOBBIO.

IKonozuueckozo 6ocnuUmManHuA:

JIP27. Dxomorndecku 1enecoo0pa3Horo OTHOMIEHUS K
MPUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHMSI )KM3HH Ha 3eMIIe;
MMOHMMaHHUE TJI00aJILHOTO XapaKTepa SKOJIOTHIECKUX
po0JIeM, BIUSHUS IKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHHE MTPUPOTHON U COITUAITLHOM CPEIIbL;

JIP28. Oco3HaHne HeOOXOIMMOCTH UCIIOJIBL30BAHNS
JOCTHKCHUW XMMUU JIJISl PEIICHUST BOTIPOCOB
PaIMOHATBHOTO MPUPOAOTIOIL30BAHYIS,

OK 07. ConeiicTBOBaTh COXpaHEHHUIO
OKpY>Kalolllel Cpe/ibl, pecypcocOepexeHulo,
3¢ (HEeKTUBHO JCHCTBOBATH B UPE3BhIYAHBIX
CUTYaIIHsX;




JIP29. AKTHUBHOE HEMPUATUE ACHCTBUHN, MIPUHOCSILIUX BPE
OKpY’KarolLlel cpene

JIP30. YMenne mporao3upoBaTh HeOIaronpusITHbIC
9KOJIOTHYECKHUE MTOCIEACTBUS IPEIIPUHAMAEMBIX
JIEUCTBUM, TPEAOTBpAIIaTh UX

JIP31. Hanuuue pa3BUTOr0 3K0JIOTHYECKOTO

MBIIIJIICHUA, JKOJIOTHYECKOU KYJbTYpPHbI, OIIbITA
JIeSITeTbHOCTH AKOJIOTHIECKOU HaInpaBJICHHOCTH, YMCHUS
PYKOBOACTBOBATHCA MU B H03HaBaTeJ'IBHOI71,
KOMMyHI/IKaTI/IBHOI‘/'I M COLMAJIbHOM MPAKTHKCE, CIIOCOOHOCTH
U YMCHUS aKTUBHO IPOTHUBOCTOATH UJICOJIOTUH XeMO(bO6I/II/I;

l[elmocmu HAY4YHO020 NO3HAHUA:

JIP32. MupoB033peHUE, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIIeCTBEHHOW MTPAKTHKH;

IIOHUMAaHUEC CHGHI/I(bI/IKI/I XWMHUH KaK HaAYKH, OCO3HAHHUE et
poJiu B (pOPMHUPOBAHUH PALIMOHATILHOIO HAYYHOTO
MBILICHHS, CO3JaHUH LIEJIOCTHOIO IPEACTaBICHU 00
OKpY’KarollleM MUPE KaK O €IUHCTBE IPUPOABI U YEJIOBEKA,
B IIO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U peleHNH
npo0JeM COXpaHEeHUs PUPOJTHOTO PABHOBECHS;
yOeXIEHHOCTh B 0COO0H 3HAUUMOCTUA XMUMHUU JJIS
COBPEMEHHOW LMBUIIN3ALMHU: B €€ TyMAaHUCTHYECKOU
HaIlpaBJICHHOCTH U BayKHOU POJIK B CO3JaHUU HOBOMU
0a3bl MaTepHaIbHOW KYJIbTYPHI, B PEHICHUH TII00aTHHBIX
Mpo0GJieM yCTOMYUBOTO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, SHEPTETUUECKOM, MUIIEBOM U IKOJIOTMYECKON
0€3011aCHOCTH, B PA3BUTHUU MEIUIUHBI, 00CCIICUCHUN
YCIIOBUH YCHEUIHOTO TPYAA U SKOJIOTUUYECKU
KOM(OPTHOH >KHU3HHU Ka)KAOT0 wieHa 00IIecTBa;

OK 02. OcyuiecTBisTh HOUCK, aHATIU3 U
WHTEpIpeTauio HHopManuy,
HEOO0XOIUMOH JUIs BBIITOJTHEHUS 3a/1a4
npodeccuonansHoi aearensHocTH; OK 09.
Hcnonb3oBaTh HHPOPMAIIIOHHEIE
TEXHOJIOTHH B IPO(eCCHOHATIBHOM
JIeSTeTLHOCTH;

OK 10. ITonb30BaTkcs mpodhecCHOHATBHOMN
JIOKyMEHTALMEN Ha TOCYJapCTBEHHOM U
HMHOCTPAHHOM A3bIKax.

JIP33. EcTecTBEHHO-HAYYHOU IPaMOTHOCTH: IOHUMAaHUS
CYLIHOCTH METO/IOB IIO3HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CHOCOOHOCTH UCIIOJIb30BATh
MOJTy4aeMble 3HaHUS U aHAJIN3a U OObSCHEHHUS SIBJICHUN
OKpY>Kalolllero MUpa U NpOUCXOASIINX B HEM U3MEHEHUH,
YMEHHS JIeNaTh 000CHOBAaHHBIE 3aKITIOYEHNS HA OCHOBE
HAYYHBIX ()AaKTOB ¥ UMEIOIIMXCS JAHHBIX C [ENBI0
MTOJTy4eHHs! IOCTOBEPHBIX BHIBOJIOB;

OK 02. OcyuiecTBisTh HOUCK, aHATIU3 U
WHTEpIpeTanuio HHHOpMaIul, He0OX0TUMOM
JUTS BRITIOJTHEHHS 33124 MTPO(eCCHOHATBHOM
neareabHocTH; OK 10. ITomp30BaThes
npoecCUOHAIBHOHN TIOKyMEHTAIUeH Ha
rocyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.

JIP34. CiocoOHOCTE CaMOCTOSTEILHO UCIIOIL30BaTh
XUMHUYCCKUEC 3HAHUA IS0 peHIeHI/ISI HpO6HeM B peaJ'II)HBIX
JKN3HCHHBIX CI/ITyaIII/ISIX; I/IHTepeC K ITIO3HaHHIO,
HCCIEA0BATENbCKON AeSITENBHOCTH;

OK 02. OcyImecTBiIsITh IOUCK, aHATTU3 U
MHTEPIpeTanio HHPopMalny, He0OX0IUMOH
JUUISL BBITIOJTHEHUS 337129 PO ECCHOHATEHOM
nestensHocTd; OK 04. PaGotars B KOJUIEKTHBE
1 KOMaH/Ie, 3PPEKTUBHO B3aUMO/IEHCTBOBATH C
KOJUIETaMHU, PYKOBOJCTBOM, KIINEHTAMU;




MeTtanpeaMeTHbIe pe3yabTaThbl

OBH&HGHI/IC YHUBEPCAJIbHBIMHU ITO3HABATCIbLHBIMU

IECUCTBUSIMHU.

TpeOoBaHus K pe3yJbTaTaM 0CBOCHHSA
00pa3oBaTe/IbHOI MPOrpaMMbl B COOTBETCTBHH €
orocC Coo

CuHXpOHU3AUS ¢ 00IMMH KOMIIETEHI[USIMH
dPI'OC CIIO no cnenuaJbHOCTH

YVY 1. CamocToaTenpbHO GOPMYITHPOBATH U
aKTyaJIU3UPOBaTh MPOOJIEMY, pPACCMAaTPHUBATH €€

OK 01. Beioupathb criocoObI periieHus 3a1a4
po(heCcCUOHATBHOMN NCATEIbHOCTH

BCECTOPOHHE

YVY]12. Ucnionb30BaTh IPH OCBOSHUHN 3HAHUN TIPUEMBI
JIOTUYECKOTO MBIIIUICHUS: BBIJCIIATh XapaKTePHBIC
MPU3HAKY MTOHATUH U YCTAHABIIMBATH X B3aMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIONIUE MTOHSITHS JUISI
00BSICHCHUS OTIIECILHBIX (PAKTOB U SBJICHUH; BEIOUPATh
OCHOBAHUS M KPUTCPUU JIJIS

KJIACCU(UKAINH BEIIECTB M XHMUYECKUX PEaKIIHIA;

YV 3. Onpenensats Uenu IesITeIbHOCTH, 3a1aBast
napameTpsl ¥ KPUTEPUU UX JOCTIKEHHSI, COOTHOCUTD
Pe3ybTaThl AESITEIbHOCTH C OCTaBICHHBIMHU LIETISMU;

MMPUMCHHUTCIILHO K Pa3/IMYHbIM KOHTCKCTaM

YV 4. YcranaBauBaTh IPUYUHHO-CIEICTBEHHBIC
CBSI3U MEXIly N3y4aeMbIMHU SIBJICHUSIMHU; CTPOUTD
JIOTHYECKHE PACCYXKAEHUS (MHIYKTUBHBIC,
JelyKTUBHBIE, 110 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B pACCMaTPUBAEMBIX
SIBJICHUSAX, (I)OpMyHI/IpOBaTB BBIBOJbI U 3aKJIFOYCHU A,

OK 02. OcyuiecTBisTh HOUCK, aHATU3 U
WHTEPIpeTauio HHHOPMAITIH, HEOOXOIUMOMN JIJIs
BBINOJIHEHHUS 33124 ITPOo¢ecCHOHANTBHON
JeSITeNIbHOCTH;

Baszoevie uccneooeamenvckue oeiicmeus:

YV [17. Ilpnobperars OnbIT yUeHUYECKON
WCCIIEIOBATEIBCKON U TIPOEKTHOM 1eATEIbHOCTH,
MPOSIBJISATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS
MPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMUYHBIX METOJIOB
MIO3HAHHSI.

OK 02. OcyuiecTBisTh HOUCK, aHATIU3 U
HMHTEPIPETALNIO HHOPMAITUH, HEOOXOIUMOM JIJIst
BBITIOJTHEHHS 33/1a4 TPO(HEeCCUOHATBHON
JIeSITCIIbHOCTH;

OK 07. ConelicTBOBaTh COXPAaHEHUIO
OKpYKarole CpeJibl, pecypcocOepekeHuto,

3¢ (EeKTUBHO JCHCTBOBAThH B UPE3BBIYAHBIX
CUTyalusIX;

OK 09. Hcnionb3oBath nHPOPMAIIMOHHEIE
TEXHOJIOTHH B IPOPECCUOHATILHOM JCSITEIIbHOCTH;

YV]I8. CnocoOHOCTB U TOTOBHOCTBH K
CaMOCTOSITEJIbHOMY IOMCKY METOAOB PpeIICHHS
MPAKTUYECKUX 3aJad, IMNMPUMCHCHUIO Pa3JIMYHBIX
METOZOB ITIO3HAHMS

YY19. Bnagets oCHOBaMHU METO0B HAYYHOTO ITO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHIA;

OK 02. OcyImecTBiIsITh IOUCK, aHATTU3 U
HHTEPIPETanIO HH)OPMAITUH, HEOOXOIUMOM JIJIs
BBITIOJTHEHUSA 3a/1a4 TIPoheCCHOHATBHON
JIEATEIIEHOCTH;




YVY10. IlpumeHsTs B npoliecce MO3HAHUA UCIIOIb3yEMbIE
B XMMHH CUMBOJIUYECKHE (3HAKOBBIC) MOICIIH,
MPeoOpa30BLIBATh MOJICIBHBIC MPEICTABICHHS —
XUMHYICCKUN 3HAK (CHMBOJI) 3JIEMEHTa, XUMHAYCCKasI
(dhopMyna, ypaBHEHNE XUMUIECKON PEaKIIHN —

MIPY PEIICHUM YUSOHBIX TIO3HABATEIBHBIX M IPAKTHYCCKUX
3a/1a4, MPUMEHATh Ha3BaHHBIE MOJICIIbHEIC PEACTABICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX
BEILIECTB U XUMUUECKUX PEaKIUH.

OK 10. ITonb30oBatbes mpodeccnoHaNbHON
JOKyMEHTaIlel Ha TOCYAapCTBEHHOM H
WHOCTPAaHHOM SI3bIKaX.

YVY11. ®opmynupoBath 1eNnd U 331241
WCCIIEIOBAHNUS, HCTIOIh30BaTh MOCTABICHHBIC U
CaMOCTOSITENBHO CHOPMYITHPOBAHHBIE BOITPOCHI B

OK 03. IImanupoBaTh B peaIM30BHIBATH
coOCcTBeHHOE PO ECCHOHATEHOE U TINTHOCTHOE
pa3BUTHE;

KauyecTBE MHCTPYMEHTA MTO3HAHUS
1 OCHOBBI 17151 (POPMHUPOBAHUSI TUIIOTE3HI 110 IPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMbIX CY)KICHHH;

OK 11. Mcnonbs30BaTh 3HaHUS IO (PUHAHCOBOM
IPaMOTHOCTH, TJIAHUPOBATh
MPEANPUHUMATEIBCKYIO IS TEILHOCTD B
npodeccroHansHOM cdepe;

VV]113. BnrageTs HaBBIKAMH CaMOCTOSTEILHOTO
TUTAHUPOBAHUS M TIPOBEJICHHUS YICHUYCCKUX
SKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMECHHUS HAOIFOIATh 32
XO0JIOM Mpoliecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro
pe3yabTaT, GOpMyIUPOBaTh OOOOIICHUS U BBIBOBI
OTHOCHTEJIHHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHON paboTe;

OK 01. Beibupats ciocoObI perieHns 3a1a4d
npodecCHOHAIBHON AeATeTbHOCTH
MIPUMEHUTENIBHO K pa3auyHbIM KoHTeKcTaM; OK
03. [InaampoBath 1 peann30BEIBATH COOCTBEHHOE
npodecCHOHAIBHOE M TMYHOCTHOE PA3BUTHE;
OK 11. Mcnionb30BaTh 3HaHUS 110 (PMHAHCOBOM
IpPaMOTHOCTH, TJIAHUPOBATh
MPEANPUHUMATEIBCKYIO IS TEILHOCTD B
npodeccnoHanbHON cdepe;

YVYJI18. YMeTb HHTErpUpOBaTh 3HAHUS U3 PA3HBIX
MIPEAMETHBIX 00IacTei

OK 01. Beibupathb criocoObI peliieHus 3a1a4
po(heCCUOHAIBHOM IeSTENbHOCTH
MIPUMEHHUTENTEHO K Pa3IMYHBIM KOHTEKCTAM;

Paboma c ungpopmaueii:

YV ]121. OpreHTHpOBaThCS B PA3IMYHBIX HCTOYHUKAX
nHpopMaLuK (Hay4HO-TIOMYJISIpHAsI JIUTEpaTypa
XMMHUYECKOT0 COIEpKaHMs, CIPABOYHBIE TIOCOOHS, PECYPCHI
WnTtepHeTa), aHaIM3UpOBaTh HHGOPMALINIO PA3IHUHbBIX
BUJIOB 1 (DOpM MpeJICTaBICHHUS, KPUTHYECKH OIIEHUBATH €€
JIOCTOBEPHOCTh U HETIPOTUBOPEUHBOCTH;

OK 02. OcyuiecTBisTh HOUCK, aHATIU3 U
MHTEpIpeTauio HH(popmanuy,
HEOOXOIMMOH JUIs BBITIOJTHEHUS 3a/1a4
npodeccuonansHoi aearensHocTH; OK 09.
Hcnonb3oBaTh HHPOPMAIOHHEIE
TEXHOJIOTHH B IPO(eCCHOHATIBHOI
JIeSTeNTbHOCTH;

YY122. ®opmMyaupoBaTh 3apOCkl U IPUMEHSTE
pa3IMYHBIE METOBI TPH MOUCKe U 0TOOpe HH(pOopMannHy,
HEOOXOIMMOM JUIS BBITTOTHEHUS YIeOHBIX 3a/1a4
OTIPEeIENIEHHOTO THIIA; CAMOCTOSTEIHHO BEIONPATh
ONTUMAJIBbHYIO (pOpMy NpeacTaBieHus] HHPOPMALUH
(cxeMmbl, Tpad UKy, AUArPaMMBbI, TAOJIULBI, PUCYHKH U
JpyTHE); UCIIONB30BaTh HAYYHBIH S3bIK B KAUECTBE
CpeAcTBa MpH padoTe ¢ XUMUUECKONH HH(OpMaIHEH:
MPUMEHSTh MEKIPEIMETHBIE ((PU3NUECKUE U
MaTeMaTH4YeCKKe) 3HAKH U CUMBOJIBI, (POPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY; UCIIOJIB30BaTh
3HAKOBOCHUMBOITMYECKHE CPEICTBA HATIISTHOCTH.

OK 05. OcymiecTBisITh YCTHYIO M IIICBMEHHYTO
KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0COOEHHOCTEH CONMATHHOTO U KYJIBTYPHOTO
konTtekcta; OK 09. Mcnons30BaTh
WH(POPMALMOHHBIE TEXHOJIOTHH B
npodeccuoHAIBHON AEATEIbHOCTH;




YVY]124. I[TpuoOpeTaThb OMBIT UCMOIL30BAHUS
MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA U
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

OK 02. OcyuiecTBisTh NOUCK, aHATU3 U
HUHTEPIPETaIUI0 HHOPMAITUH,
HEOOXOAMMOM TS BBIITOJIHEHUS 32134
npodeccuonansHoi gearensHocTH; OK 09.
Hcnonp3oBaTh HHOOPMAIMOHHBIC
TEXHOJIOTMH B IIPOGECCHOHATBHOM
JIEATEHOCTH;

OBnazneHue yHUBEpPCAIBHBIMM KOMMYHUKATUBHBIMHU JEUCTBUSAMHU. Oouienue:

YVY]126. 3agaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOit
TEMBI B XOJI€ MAJIOTa W/WIH AUCKYCCHH, BEICKA3bIBaTh
uzed, GopMyIupoBaTh CBOM MPEIOKEHHUSI OTHOCUTEIHHO
BBITIOJTHEHHMS TIPEUIOKESHHOM 3a1a4H;

OK 05. OcymiecTBisITh YCTHYIO U MTACBMEHHYIO
KOMMYHHKALIUIO Ha TOCYAaPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0COOEHHOCTEH COLMATIBHOTO U KYJIbTYPHOIO
KOHTEKCTa,

YV ]128. BeicTynath ¢ pe3eHTaluen pe3yabTaToB
TI03HABATEIILHOM AEATEIBHOCTH, TTOTYIEHHBIX
CaMOCTOSITEBHO MITH COBMECTHO CO CBEPCTHHKAMHU IIPU
BBITTOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, TIPAKTHYECKOH
paboTHI [0 UCCIEIOBAHUIO CBOMCTB N3y4aeMbIX BEIIECTB,
peanuzanuu yueOHOro poeKTa

OK 04. PaboTaTh B KOJUIEKTHBE U KOMAHJIE,

3¢ (HEeKTUBHO B3aUMOICHCTBOBATH C KOJUICTaMH,
pykoBoacTBoM, kineHTamu; OK 05.
OcymecTBISATh YCTHYIO U MUCBMEHHYIO
KOMMYHHKAIIUIO Ha TOCYIapPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0Cc0OEHHOCTE! COIMATIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa,

YVY30. ®opmynupoBaTh BEIBOABI 10 pe3yibTaTam
MNPOBEAEHHBIX HCCIECAOBAHUM MyTEM COTJIacOBaHUS
MTO3UIINH B X0/1€ 00CyKaeHHs 1 00MeHa MHEHHUSMHU.

OK 05. OcymiecTBIATh YCTHYIO U TUCEMEHHYTO
KOMMYHHKAIIUIO Ha TOCY/IapPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM
0CcOOEHHOCTE! COIUATIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa,

Coemecmnuas OoesameibHOCHMb:

YV ]I31. IloHnmMaTh ¥ NCHOIB30BATH IPEUMYIIIECTBA
KOMaHHOM M WHAUBUYaJTbHON pabOTHI;

OK 04. PabGoTaTh B KOJJIIEKTHBE U KOMAHIE,
3¢ (EeKTUBHO B3aUMOJICHCTBOBATH C KOJIICTaMH,
PYKOBOJCTBOM, KJIMUCHTaAMH;

YVY33. IlpuaumMats eIy COBMECTHON JESITEIIbHOCTH,
OpPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA 110 €€
JOCTHKEHHIO: COCTABJIATh IUIaH JEHCTBUM, pacpeleisiTh
POJIU C yY€TOM MHEHHUH y9aCTHHUKOB 00CYX/IaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OK 04. PaGoTaTh B KOJJIIEKTHBE U KOMAHIE,

3¢ $EeKTUBHO B3aMMOIEHCTBOBATD C KOJUIEIaMH,
pykoBoactaoMm, knueHTamu; OK 06. IposiBasiTs
IpaX1aHCKOMATPUOTUIECKYIO MO3HUIIHIO,
J€MOHCTPHPOBATH OCO3HAHHOE [TOBEJCHHE HA
OCHOBE TPaJAMLMOHHBIX O0IIEYETOBEYECKUX
LIEHHOCTEH, B TOM YHCJIE C yYETOM
TapMOHM3AINHA MEXHAINOHATIBHBIX U
MEXPEIUTHO3HBIX OTHOUIEHUI, IPUMEHSATh
CTaH/apThl aHTUKOPPYNLIUOHHOTO

IIOBCICHU A,

YV ]134. OueHrnBaTh KAYECTBO CBOETO BKIIaa U KaXKJI0TO
y4acTHHKA KOMaH]Ibl B OOIIHI Pe3yJIbTaT 110
pa3paboTaHHBIM KPUTEPHUSIM

OK 04. PaboTaTh B KOJUIEKTHBE U KOMAH]IE,
3¢ (heKTUBHO B3aUMOJIEHCTBOBATH C KOJIIETaAMH,
PYKOBOJICTBOM, KJIMEHTaMU;

Ognadenue yHueepcanbHolMu pezyiAmueHbIMU OCliCMEUAMU.

Camoopzanuwuu}l:
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YV ]I38. CaMOCTOSATENBHO IIIAHUPOBATh U OCYIECTBIATh
CBOIO TIO3HABATEJIBbHYIO JESITENBHOCTD, ONPENeNss e€ Leln
W 331241, KOHTPOJIUPOBATH U MO Mepe HEOOXOAUMOCTH
KOPPEKTHPOBATh MpeAaraeMblil alrOPUTM AEHCTBUH MpH
BBITIOJIHEHUN YY€OHBIX M HCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpATh Hanboee 3PpPEKTUBHEIN CITOCO0 UX PEIICHUS C
y4ETOM TOJTy4EeHUS] HOBBIX 3HAHHH O BEIIECTBAX U
XAMHYECKUX PEaKIHsX;

OK 02. OcyuiecTBisTh NOUCK, aHATU3 U
MHTEPIPETANIO HHPOPMAIINH, HEOOXOIUMON IS
BBITIOJTHCHUS 33124 TPO(HECCHOHATBHOMN
JICSITeIIBHOCTH;

OK 03. IImanupoBaTh B pean30BHIBATH
coOCTBEeHHOE PO ECCHOHATEHOE U TMIHOCTHOE
pa3BUTHE;

YV 139. OcymecTBasTh CaMOKOHTPOJIb ACSTEILHOCTH
Ha OCHOBE CaMOaHallu3a U CaMOOLEHKU

OK 03. [TnanupoBath 1 peaan30BbIBATH

co0CcTBEHHOE IMTPO(HECCUOHANTBHOE U TMYHOCTHOE
pa3BUTHE;

OK 08. Hcmonp3oBath cpeacTBa GU3MIECKON
KyJbTYPBI ISl COXPAHCHUS U YKPETUICHUS
37I0pOBBA B Ipo1iecce MpophecCHOHATBHON
JeATeILHOCTH U TIOIIePKaHUS HEOOXOJIMOTO
ypOBHsI (HPU3UUESCKOIl OATOTOBICHHOCTH;

OK 11. Mcnonb30BaTh 3HaHUS 110 (PUHAHCOBOM
IPaMOTHOCTH, IUIAHUPOBATh
HpEeANPUHAMATEIBCKYIO IEITEBHOCTD B
npodeccroHansHO# cdepe;

OK 12. Oka3bIBaTh NEPBYIO MOMOIIIb 10 OKAa3aHUS
MEIUIMHCKOM MOMOIIH IpaskaaHaM

IPU HECYACTHBIX CITydasix, TpaBMax, OTPABICHHSIX
U IPYTHX COCTOSHUAX M 3a00JICBaHUSIX,
YIPOYKAFOLIMX UX JKU3HH U 37I0POBBIO.

Camokonmposnn:

VYV ]146. Bnanets HaBbIKaMH IO3HABATEILHOM pediieKkcuu
KaK OCO3HAHMSI COBEPIIAEMBIX IEHCTBUNA U MBICIIUTEIbHbIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

OK 01. Beibupats criocoOsbl pereHus 3a1a4u
npodeccroHabHOM AeSTETbHOCTH

MMPUMCHHUTEIILHO K Pa3JIMYHBIM KOHTCKCTAaM;

OK 06. [TposiBisiTh rpaxkAaHCKOMATPUOTHYECKYIO
HO3UIINIO, IEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX
001I1e4Y€eI0BEeYeCKUX

[EHHOCTEH, B TOM YHUCIIE C YYE€TOM rapMOHU3AIAN
MEKHAIIMOHATILHBIX ¥ MEXKPEITUTHO3HBIX
OTHOIIICHHUH, TPUMEHSTH CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO

IIOBCICHUA,

DmouyuonanvHblil uHmMeN1eKmM, NPEONONAzaAWUIl chopmuposannocms

YV 150. CamoperynupoBaHus, BKIHOYAIOLIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBE/ICHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
SMOLMOHATBEHBIM U3MEHEHUSM H POSIBIISTH THOKOCTB,
OBITH OTKPBITBIM HOBOMY

OK 03. IInanupoBaTh U peaI30BbIBATh
cOOCTBEHHOE POPECCHOHATFHOE U JIMYHOCTHOE
pa3BUTHE;

OK 05. Ocy1iecTBasATh YCTHYIO ¥ THCEMEHHYIO
KOMMYHUKAIIIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ yaeToM 0COOEHHOCTEH
COIMAJIFHOTO M KYJIBTYPHOTO KOHTEKCTA;
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YV ]I51. BHyTpeHHel MOTHBaLINH, BKIIOYAOIIEH
CTpeMJIEHHE K JOCTH)KEHUIO IIENIU U YCIEXY, ONTUMHU3M,
MHUIMATHBHOCTh, YMEHHUE JEHCTBOBATh, UCXOS U3 CBOMX
BO3MOXKHOCTEH

OK 03. IInanupoBaTh U peaIn30BbIBATh
co0CTBEHHOE MTPO(HECCUOHANTBHOE U IMYHOCTHOE
pa3BUTHE;

OK 06. [TposiBIsITE TpaXk1aHCKOIATPUOTHYECKYIO
MO3UIINIO, TEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPaUIIMOHHBIX
00I1IeYeIIOBEYECKUX

LICHHOCTEH, B TOM YHUCJIE C y4ETOM FrapMOHHU3AIINI
MEKHALMOHAIBHBIX M MEKPEITUTHO3HBIX
OTHOIICHHUH, IPUMEHSTh CTaHIaPThI
AQHTHKOPPYNIIMOHHOTO

TIOBEICHHUS;

OK 07. ConeticTBOBaTh COXpaHEHHUIO
OKpY>Kalolllel Cpeibl, pecypcocOepexeHulo,

3¢ (eKTUBHO JeICTBOBAThH B UPE3BBIYAITHBIX
CUTyaluiax,

Ilpunamue ceosa u opyzux:

YVY/55. IlpuHAMAaTh MOTHBBI U apTyYMEHTBI APYTUX JIFOJEH
IIPY aHAJIU3€E PE3YIbTATOB AEATEIbHOCTH

YVY]I57. PazBuBaTh ClIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMH IPYroro 4ejJoBeKa

OK 04. PaboTaTh B KOJUIEKTHBE U KOMAHJIE,
3¢ (HEeKTUBHO B3aUMOJICHCTBOBATH C KOJIICTaMH,
PYKOBOJICTBOM, KJIMCHTAMH;

IIpeaMeTHBIE PE3VJIbLTATHI

TpedoBaHuA K pe3yJbTaTaM 0CBOEHUSI
o0pa3oBaTeJbHO# MporpaMmmsl B cooTBeTcTBHU ¢ PI'OC
CO0O

CuHXxpoHu3anus ¢ 00IUMH 1
npogeccMOHATBHBIMM KOMIIeTEHIMSIMH
®PI'OC CIIO no cienuaJabHOCTH

IMP1. CdopMHpOBaHHOCTh  MpPEACTABICHUI: O
MaTepHaJIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBICHUHA MPUPOABI; O MECT€ U 3HAYCHUH
XUMUHU B CHCTEMEC CCTCCTBCHHBIX HAYK MW €€ pOJIM B
obecrieueHnn yCTOﬁ'—IHBOFO Pa3sBUTUA 4YCJIOBCUCCTBA: B
pemieHH NpoOJIeM 3KOJOTMYECKOH, SHEpreTHUecKon |
MUIIEBON 0€30IaCHOCTH, B Pa3BUTHUN MEIUIIUHBI, CO3IaHUN
HOBBIX MAaT€pHUajIOB, HOBBLIX HWCTOYHHUKOB OSHCPruv, B
o0ecreyeHu PalMOHABHOIO PUPOAOIONB30BaHUs, B
(OpMHPOBaHMM MHUPOBO33pPEHUSI M OOMIEH KYJIbTYpHI
YeloBeKa, a TaKkKe OKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 30POBBIO U IPUPOJHOH CPELE;

OK 01. Beibupathb criocoObI peliieHus 3a1a4
po(heCCUOHAIBHOMN IeSATENbHOCTH
MIPUMEHHUTEIIBHO K Pa3IMUHBIM KOHTEKCTAM;

OK 02. OcymiecTBIATh MIOUCK, aHATH3 U
WHTepIpeTanuio HHHOpMaIui, He0OX0IMMOM
JUTSL BBITTOJTHEHNUS 33/1a4 PO EeCCHOHATBHON
nearensHoct; OK 03. Ilnanuposats u
peann30BbIBaTh COOCTBEHHOE
npodecCHOHANTBLHOE ¥ TMYHOCTHOE PAa3BUTHE,
OK 05. Ocy1iecTBiasTh YCTHYIO M THCbMEHHYIO
KOMMYHUKAIIHAIO HA TOCYAapCTBEHHOM S3bIKE
Poccuiickoit denepanuu ¢ yueToM
0COOEHHOCTE CONMATHHOTO U KYJIBTYPHOTO
kouTekcTa; OK 07. ComelicTBOBaTh COXPaHSHHIO
OKpY>KaloLIeH cpelibl, pecypcocOepekeH IO,

3¢ (heKTUBHO JAEWCTBOBATh B UPE3BBIYAITHBIX
CUTYaIIHsX;

OK 09. Hcrnionb3oBaTh HHPOPMAIIMOHHEIE
TEXHOJIOTHH B IPOPECCUOHAILHOM ICATEITHPHOCTH;
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I[IP 2. Bmagenue cHUCTEMOM XMMHYECKMX 3HAHMH,
KOTOpasg  BKJIIOYAET:  OCHOBOIOJIAralolUE€  MOHATHUS
(TOMOMHUTEIBHO K CUCTEME MOHATUH 0a30BOr0 ypOBHS) -
M30TOIbI, OCHOBHOE W BO30YXKICHHOE COCTOSHHE aToMa,
THOpHIN3alHs aTOMHBIX OpOWTaneil, XUMHUYECKas CBSI3b

o CBA3b

" " u" T ", KpaTHBIC CBSI3H), MOJIIpHAS
KOHIIGHTpAIWsl, CTPYKTYpHas  (GopMysia,  H30MEpHs
(cTpykTypHas, reoMerpuyeckas (IUC-TpaHC-U30MEpHs),

TUIBl XUMHYECKHX peakuuii (roMo- U TIeTepOreHHbIE,
oOpaTUMble W HeoOpaTHMBbIE), PacTBOPHl (MCTHHHEIE,
JCIIEPCHBIE CUCTEMBI), KPUCTAIOTHIPATHI, CTENIEHb

OK 02. OcyuiecTBisTh NOUCK, aHATU3 U
HUHTEPIPETAIUI0 HHPOPMAIIUY, HEOOXOIUMOM
JUTSI BRITIOJTHEHHMS 33]1a4 MTPO(ECCUOHATBHOMN
nestenbHocTr; OK 05. OcymecTBIATh YCTHYIO
Y TMCHbMECHHYI0 KOMMYHHKAITVIO Ha
rocyJapCcTBEHHOM s3bIKe Poccuiickon
®Denepanyn ¢ yaeToM 0coO0eHHOCTEH
COIMATIFHOTO U KyIbTYpHOTO KOHTEeKCTa; OK
07. ConeiicTBOBAaTH COXPAHEHUIO OKPYIKAFOIIEH
cpelsl, pecypcocOepexeHuro, 3h(HEeKTUBHO
JIEHCTBOBATH B UPE3BBIYAHBIX CUTYAIIHSX;

JUCCOIMAINH, 3JCKTPOIN3, KPEKHHT, pUPOPMUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33pPEHUECKHUE 3HaHUS,
JIeKale B OCHOBE TIOHUMaHMS MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SBJICHMHA, COBPEMEHHbIE MPEACTaBIECHUS O
CTPOCHMHM BELIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM H
HaJMOJICKYJISIPHOM YPOBHSX; HPEACTaBICHUS O MEXaHHU3Max
XUMUAYECKUX PEaKUHUi, TePMOJUHAMUYECKUX U KHMHETHYECKUX
3aKOHOMEPHOCTSIX ~ MX  HPOTEKaHUs, O  XUMHYECKOM
paBHOBECHH, JHCIEPCHBIX CHCTEMaxX, (aKTOJOTHUECKHUE
CBEJICHUS O CBOICTBAax, COCTaBe, IOJNyYEHHUM M 0e30MacHOM
WCIIOJIb30BaHUU BaKHEUIINX HEOPTraHWYEeCKHUX u
OpraHMYeCKUX BemeCTB B  OBITY W  IMPaKTUYECKOMH
JESTEIbHOCTH  YeJIOBeKa; OOMMX HayYHBIX [MPHHIUIAX
XMUMHAYECKOTO MpPOM3BOACTBA (HAa MpPHMEPEe NPOU3BOJACTBA
CepHOM KUCIIOTHI, aMMHUaKa, MeTaHoJa, nepepaboTku HedTn);

OK 09. Mcnons30BaTh HHPOPMATHOHHBIE
TEXHOJIOTHH B IPO(EeCCHOHATBHOM
JIeSITeTbHOCTH;

OK 10. ITonp3oBaThes mpohecCHOHATBHOMN
JIOKyMEHTaIel Ha TOCYIapCTBEHHOM H
WHOCTPAaHHOM SI3bIKaX;

MNP 3. CdopMHpPOBaHHOCTH  YMEHHI  BBISBIATH
XapaKTepHbIE MPU3HAKK U B3aUMOCBSI3b M3YUYCHHBIX MMOHSITHIA,
NPUMEHSATh COOTBETCTBYIOIIME TOHSTHS TPH  ONHCAHUM
CTPOCHUST M CBOWCTB HEOPraHUYECKUX U OPraHUYeCKUX
BCIIECTB W WX TPEBPAIICHHUIA; BBIABIATH B3AHMOCBS3b
XUMHUYECKUX 3HAHUW C TIOHATHUSAMH U TNPEACTABICHUSIMU
JIPYTHX TPEJAMETOB Ui 00Jiee OCO3HAHHOTO TOHHUMAHHUS U
OOBSACHEHHMS CYIIHOCTH MAaTePUAIbHOTO EJAWHCTBA MHpa;
UCIOJb30BaTh  CUCTEMHBIE  XHMUYECKME  3HAHUSA I
OOBSICHEHHSI W TPOTHO3UPOBAHUS  SIBICHUHA, HWMEIOIINX
€CTECTBEHHOHAYYHYIO TIPUPOIY;

OK 02. OcymiecTBisITh MOUCK, aHATN3

W MHTepIpeTanuo nHhopmanmy,
HEOOXOTUMO JIJTsI BBITIOTHEHUS 38,14
npodecCHOHAIBHON AEATENIbHOCTH;

OK 03. IInanupoBaTh u

peann30BhIBaTh COOCTBEHHOE
npodecCHOHANBHOE U IMYHOCTHOE
pa3BUTHE;

OK 05. OcymiecTBasATh YCTHYIO U
MUCBMEHHYIO0 KOMMYHUKAIIHIO Ha
rocyJapcTBeHHOM si3blke Poccuiickoit
Denepaniiy ¢ ya€ToM 0COOCHHOCTEH
COILIMANILHOTO ¥ KYJIFTYPHOTO KOHTEKCTa;
OK 09. Hcnonp30BaTh HHGOPMALTUOHHBIE
TEXHOJIOTHH B IPO(hEeCCHOHATIBHOM
JIeSTeITbHOCTH;

OK 10. ITonb3oBathes mpodhecCHOHATBHOMN
JIOKyYMEHTAIMel Ha TOCYyIapCTBEHHOM H
WHOCTPAaHHOM $I3bIKaX;
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P 4. CdopMHPOBAaHHOCTH  yYMEHHH  HCHOJIB30BAThH
HAaUMEHOBAaHUS XUMHUYECKHUX COEIUHEHUH MEXIYyHapOIHOIO
COI03a TEOPETUYECKON W MPUKIATHON XUMHUU M TPUBHAIbHBIC
Ha3BaHUSI BEHIECTB, OTHOCAIIMXCS K H3YYEHHBIM KiaccaMm
OpPraHMYECKUX U HEOPTraHMYECKUX COCAVHEHUN; UCIIONIb30BaTh
XUMUAYECKYI0  CHMBOJMKY Ui  CcOCTaBleHHS  (opmyn
HEOPraHWYECKUX BEILIECTB, MOJEKYJSIPHBIX MU CTPYKTYpPHBIX
(pa3BepHyYTBHIX, COKpAIIEHHBIX H  CKEJETHBIX) (opMyIn
OpraHMYECKUX BEILIECTB; COCTABIATh YPAaBHEHUS XMMHUYECKHX
peaxuuit u pacKpbIBaTh 1504 CYIIHOCTB!
OKHUCJINTEIbBHOBOCCTAHOBUTENBHBIX ~ PEAKIUM  [TOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOT0 0ajiaHca 3THUX PeaKLii;

OK 02. OcyuiecTBisTh NOUCK, aHATU3 U
WHTEpIpeTauio HH(opManuy,
HEOOXOIUMOH [T BBITIOTHEHUS 32144
npodeccuonaibHoM AesteapHocTr; OK 04.
PaboTath B KOJIICKTHBE U KOMAH/IE,

3¢ (EeKTUBHO B3aMMOJICHCTBOBATH C
KOJUIEraMH, PYKOBOJICTBOM, KITHCHTAMU;
aHTUKOppyHIoHHOro noseneHus; OK 07.
CopeiicTBOBaTh COXpaHEHHUIO OKPYKaOIIEeH
cpensl, pecypcocOepexeHmio, 3(hheKTHBHO
JIEHCTBOBATH B UPE3BBIYAHBIX CUTYAIIHSX;
OK 09. Ucnionb3oBaTh HHPOPMAIOHHEIE
TEXHOJIOTHH B TIPO(HECCHOHATBHOM
JIeSTeTbHOCTH;

peaknuuii HOHHOrO OOMEHa IyTeM COCTaBJICHHUS UX IOJIHBIX U
COKpAILlCHHbIX MOHHBIX YpaBHEHHUH; peakuuil T'Hapou3a,
peaxiuit KOMIUIEKCOOOPa30BaHuUs (Ha npuMepe
THIPOKCOKOMILJICKCOB IIMHKA W AJIOMHHMS); MOATBEPKAATH
XapaKkTepHbIC XHUMUYECKUE CBOWCTBa BEIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMEHTAMU U 3aIIUCAMHA ypaBHeHI/Iﬁ
XUMHUUYECKUX PEaKIIHil;

OK 12. OkaszpiBaTh MEPBYIO IOMOIIb 10
OKa3aHWsl MEAWIIMHCKON TOMOINHY TpaXkIaHaM
MpH  HECYACTHBIX  CIlydasX, TpaBMax,
OTPaBIICHUAX U JPYTUX COCTOSHUAX U
3a00NIEBaHUSAX, YTPOKAOIINX HX KU3HH H
3JI0POBBIO.

[P 5. CopmupoBaHHOCTh YMEHHH KiIacCH(PHUIIMPOBATH
HEOpraHM4YecKHe W OpPTraHMYECKHE BEUIECTBA M XUMHUECKHUE
peaKInu, CaMOCTOSITEIbHO BBIOMPATh OCHOBAHHS M KPUTEPUH
U KiacCu(PUKalUK W3y4aeMbIX XHMHUYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTaB M BAXKHEHIIME CBOMCTBA BEIIECTB,
NPUHAIISKANIMX K ONpENeICHHBIM KilaccaM M TIpyIaM
COEIMHEHMH (TIPOCThIE BEIIECTBA, OKCUIBI, THAPOKCHIBI, COIIH;
YIJIEBOIOPOJIBI,  MPOCThie  3GUpPBI,  COUPTHL,  (HEHOJBI,
aNbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE 3(DUPEI,
JKUPBI, YTIIEBOJIbI, AaMUHBI, aMHHOKHCIIOTBI, OSITKN); TPUMEHSITh
3HAHWST O COCTaBeé W  CBOWCTBaX  BEHIECTB  JUIA
OKCIIEPUMEHTATBHOH  TPOBEPKHM  THIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TPOTEKaHWs XUMHYECKUX peakuuii u
HPOTHO3MPOBAHMS BOZMOKHOCTEW MX OCYIIECTBIICHNUS;

OK 02. Ocy1iecTBiIsITh IOUCK, aHATTU3 U
HHTEpIpeTaLuio HHpopManuy,

HEOOXOIUMOH IS BBITTOTHEHUS 32,144
npodeccuonanpHOM AestenpHOCTH; OK 04.
PaboTath B KOJJIEKTHBE M KOMaH[E,

3¢ (heKTUBHO B3aMMOJIEHICTBOBATH C
KOJIJIETaMH, PyKOBOJICTBOM, KJIMEHTaMH;
aHTUKOppyHHoHHOro noseneHus; OK 07.
CopeiicTBOBaTh COXpaHEHHUIO OKpPY Katomeit
cpelbl, pecypcocOepekeHuio, 3hHEeKTUBHO
JEHCTBOBATH B UPE3BbIUAIHBIX CUTYALMSX;
OK 09. Hcnonb3oBaTh HHPOPMALIOHHbIE
TEXHOJIOTHH B IPO(eCCHOHAIBHOM
JIeSITEIbHOCTH;

OK 12. OkaszpiBaTh MEPBYIO ITOMOIIb JI0
OKa3aHMs MEAUIMHCKOM MOMOIIN IpakaaHaM
NpM  HECYACTHBIX  CIyYasx, TpaBMax,
OTpPaBICHHUAX M JPYTUX COCTOSIHUSIX H
3a00JIeBaHUSAX, YIPOXKAMOMIMX WX JKU3HU U
3JI0POBBIO.

I1K 1.1. Opranu3oBbIBaTh OJATOTOBKY
TTOMETICHUH (papMareBTHIEeCKOU
OpTaHM3alHH IS OCYIIECTBICHHUS
(hapMaleBTHUECKOI JeITeTbHOCTH;

K 1.3. Oxka3zbIBaTh
MH(POPMALMOHHOKOHCYJIbTATUBHYIO TIOMOIIb
NoTpeOUTENIM, MEOUIMHCKHM pPaOOTHHKAM
1o BBIOOPY JIEKapCTBEHHBIX NPENapaTroB H

JPyTHX

TOBapOB aNTeYHOro accoptumenTa, 11K
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1.11. CoGmronaTs nmpaBmiia
CAaHUTAPHOTUTHEHUIECKOTO PeXKIMa,
OXpaHbl TPY/Ia, TEXHUKH 0€30IMaCHOCTH U
MIPOTUBOIIOKAPHOW 0€30MTACHOCTH, MOPSIOK
JIEHCTBUS TIPH YPE3BBIYANHBIX CUTYAIUSIX.
[IK 2.3. Bnanets 00s3aTeIbHBIMA BUIAMU
BHYTPHANTEYHOT'O KOHTPOJIA JIEKAPCTBEHHBIX
CPEJCTB;

IIK 2.5. Cobnronats npasuia
CaHUTAPHOTUTUEHUYECKOTO PEKUMA, OXPaHBI
TpyJa, TEXHUKH 0€30MMaCHOCTH U
MIPOTUBOIIOKAPHOU 6€30MTaCHOCTH, MTOPSTOK
JIEUCTBHUS IPU YPE3BBIYANHBIX CUTYALMSIX.

TP 6. ChopMUpOBaHHOCTH yMEHHI MOATBEPKAATh Ha
KOHKPETHBIX NPUMEPaxX XapaKTep 3aBUCUMOCTH PEaKLHOHHON

CHOCOOHOCTH OpPraHMYECKUX COEIMHEHUH OT KPaTHOCTH U
CBA3b

THIA KOBAJICHTHOH CBA3M (,, "), B3aHMHOTO

BJIMAHUA aTOMOB W I'PyIIl aTOMOB B MOJICKYJIaX; a TaKXKC OT
0COOEHHOCTEH  peanu3aluy  pa3IM4YHbIX  MEXaHU3MOB
MPOTEKAHUS PeaKLuil;

OK 01. Beibupathb criocoObI pelieHus 3a1a4
npo(eCCHOHATLHON IEATETHHOCTH
MPUMEHHUTENLHO K Pa3JIMYHBIM KOHTEKCTaM;
OK 02. OcymiecTBIATh MOUCK, aHATHU3 U
UHTEpIpeTauio HHGopMaIuy,
HEeOOXOIMMOM JIJIsI BEITTOIHEHHS 3a0a4

MPOECCUOHANBHON EATSIILHOCTH;

I[P 7. CdopMupOBaHHOCTh YMEHHU XapaKTepHU30BaTh
ANIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXIEHHOM
COCTOSTHMM) U MOHOB XUMHYECKHX 3JIEMEHTOB 1 - 4 mepuoaoB
[Tepuoauueckoii cuctemsl .M. MenaeneeBa U UxX BaJICHTHbIE
BO3MOKHOCTH, HCIIONB3Ys moHsATHs "s", "p", "d-anmekrpoHHbIe"
opburainmy, JHEPreTHYECKUE YpOBHUY; OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB

1 00pa3yeMbIX MU COCIUHEHHUH 110 IEpUOJaM U IPyIIam;

OK 02. OcyuiecTBiaTh MOUCK, aHAIN3 U
WHTEpIpeTauio HHhopManmy,
HEOOXOIUMOM ISl BBITTOTHEHUS 32,144
npodeccuonansHoi aestenbroctr; OK 07.
ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH
cpelbl, pecypcocOepekeHuio, 3hHEeKTUBHO
JIEiCTBOBATh B UPE3BbIYAWHBIX CUTYyalUsX;
OK 09. HUcnionb3oBath HHPOPMAIIMOHHEIE
TEXHOJIOTHH B IPO()EeCCHOHATIBHOM
JeSITeNIbHOCTH;
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[TP 8. Branenue cuctemMoit 3HaHUI 0 METOJaX HAYYHOTO
MO3HAHUS SIBICHUN MPUPOJIBI, UCIIONB3YyEMBbIX B €CTECTBEHHBIX
HAayKax M yMCHHUSIMHU TMPUMEHATh OTH 3HAHUS [pU
SKCIEPUMEHTATFHOM  HCCICAOBAHMM  BEUIECTB U JJIA
00BbACHEHHS XHMUYECKHX SBJIEHHUH, HMEIOIIUX MECTO B
MPUPOE MPAKTUUECCKON JESITEIHHOCTH YEJIOBEKA U B

IMOBCEIHEBHOM KHU3HU,

OK 01. Beibupats criocoObl penieHus 3a/1a4
npogecCHOHAIBHON AeATETHLHOCTH
MPUMEHHUTENIBHO K PA3IMYHBIM

koHtekcram; OK 02. OcymiecTBisiTh

MIOWCK, AaHAJIN3 U MHTEPIPETALUIO
nH(pOpMaIuU, HEOOXOAUMOH JIJIs
BBINOJIHEHUS 3324 IPO(ECCHOHAIBHON
nestensHocTH; OK 03. ImanupoBats u
peann30BbIBaTh COOCTBEHHOE
po¢eCCHOHANBHOE U INYHOCTHOE

pasBUTHE;

OK 04. PaboTaTh B KOJUIEKTHBE U KOMAHIIE,
3¢ PeKTHBHO B3aNMOICHCTBOBATE C
KOJIJIETaMH, PyKOBOJICTBOM, KIIMEHTaMMU;

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY>Karolllel cpepl,

pecypcocoepexeHuto, 3PPEKTUBHO
JIECTBOBATH B UPE3BbIYAHBIX CUTYAIUSX;
OK 09. Hcnionp3oBath nHGOPMAIOHHBIS
TEXHOJIOTHH B IPO(EeCCHOHATBHOM

TSI TeNIbHOCTH;

OK 10. ITomb30BaTkcs mpodhecCHOHATBHOMN
JOKyMEHTalMel Ha TOCYAapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaX;

OK 12. OkaspBaTh MEPBYIO IOMOIIb 10
OKa3aHMs MEAWLIUHCKON NOMOIIM rpakaaHaM
npu HECYAaCTHbIX cirydasx, TpaBMax,
OTPaBICHUAX W JPYTUX COCTOSIHUAX U
3a00JI€BaHUsX, YIPOXKAOUIMX HX JKU3HU H
3JI0POBBIO.

IIK 1.11. CobmonaTh npapuiia
CaHUTAPHOTUTUEHUYECKOTO PEKUMa, OXPaHBI
TpyZa, TEXHUKU 0€301acCHOCTH U
IIPOTUBOIIOKAPHON

0€3011aCHOCTH, TIOPSIOK JEHCTBUS IPU
YpEe3BBIYAHHBIX CUTYAIUIX.

[1IK 2.3. Bnanets 00s3aTeIbHBIMA BUIAMUA
BHYTPHANTEYHOT'O KOHTPOJISA JIEKAPCTBEHHBIX
CpEICTB;

I1K 2.5. CobGutonath npaBuiia
CAaHUTAPHOTUTUEHUYECKOTO PeKUMA, OXPaHBI
TpyJa, TEXHUKH 0€301MaCHOCTH U
MIPOTUBOIIOKAPHOU 0€30ITACHOCTH, MTOPSIOK
JIEACTBUS TIPU YPE3BBIYAHHBIX CUTYAIUSX.
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ITP 9. CchopmMupoBaHHOCTH YMEHHI MPOBOIUTH PACUETHI
N0 XMMHYECKUM (opMynaM W YpaBHEHHSIM XHMHYECKUX
peakuuii ¢ WCIOIB30BaHUEM (QHU3MYECKHX BEJIWYMH (MaccChl,
o0pemMa Tra3oB, KOIMYECTBA BEIIECTBA), XapaKTEPHUIYIOIINX
BEIIecTBA C KOJMYECTBEHHOW CTOPOHBI: pacdeThl 10
HAaXOXKIIEHUIO XHMHYECKOW (OPMYIIBI BEIIECTBA; pPacyeThl
Macchl (0ObeMa, KONMYecTBa BEIIECTBA) MPOAYKTA pPEaKIn,
€CIIi OJHO W3 WCXOIHBIX BEUIECTB JaHO B BHUJE PacTBOpa C
ONpeseIeHHOM MaccoBOM JI0Jeil pacTBOPEHHOI'O BEILECTBA
WIN JaHO B HM30BITKE (MMEET MPUMECH); PacuyeThl MacCOBOM
Wi 00bEMHOW JONM BBIXOJA TPOIYKTa PEaKLHH; PacdeThl
TEIUIOBOTO (P eKTa peaKinii, 00bEeMHBIX OTHOIICHUH ra30B;

OK 01. Beibupats criocoObl penieHus 3a/1a4
npogecCHOHAIBHON AeATETHLHOCTH

MIPUMEHUTEIBHO K Pa3THIHBIM
koHtekcram; OK 02. OcymiecTBisiTh
MTOMCK, aHAIA3 ¥ HHTEPITPETAITHIO
nH(pOpMAaIuu, HeOOXOAUMOH JIJIs
BBITIOJTHEHUS 33124 TIPoheCcCHOHATBHON
nesareabHoctH; OK 10. ITomp3oBaThes
po(heCCUOHATIBHOMN JIOKyMEHTAIUCH Ha
TOCY/IapCTBEHHOM U MHOCTPAaHHOM SI3BIKaX;
OK 11. Mcnonp30BaTh 3HAHUA 11O
(hMHAHCOBOI IPaMOTHOCTH, TUTAHUPOBAThH
MPEIIPUHUMATENBCKYIO IEITETHPHOCTD B
npodeccuoHanbHOU cdepe;

I[P 10. CopMupoBaHHOCTh yMEHWH MPOTHO3HPOBATH,
AaHAJIU3UPOBaTh W OLEHUBATh C MO3ULUNA SKOJOTHYECKOM
0€30MacHOCTH TOCIEICTBUS OBITOBOM M MPOM3BOACTBEHHOM
JeSITeIbHOCTH YeIOBEKa, CBA3aHHOH C mepepaboTKO BEelIeCTB;
HCIIOJIb30BAaTh MOJYUCHHBIC 3HAHUSA IJId NPUHATUA I'PaMOTHBIX
pelieHuit npo0eM B CUTYaIUsX,

CBSI3aHHBIX C XMMHEH;

OK 01. Beibupath criocoObI pelieHus 3a1a4
npo(hecCHOHaTbHON NEATENbHOCTH
MIPUMEHHUTEBHO K Pa3JTMYHBIM KOHTEKCTaM;
OK 02. OcymiecTBIATh MOUCK, aHATHU3 U
HMHTEPIPeTauio nHHOPMAITUH,

HEOOXOIUMOM IS BBITIOTHEHUS 32,144
npodeccruonanpHol nestensHoctr; OK 07.
CoaelicTBOBaTh COXPAaHEHHUIO OKPYKaroUIei
cpelsl, pecypcocOepekeHuio, 3h(HEeKTUBHO
JIECTBOBATh B UPE3BbIUAMHBIX CUTYyALUX;
OK 11. Hcnonrs30BaTh 3HaHUS 110
(hMHAHCOBOI TPaMOTHOCTH, IJIAHUPOBATH
MPEITPUHUMATENCKYIO IEITETHHOCTH B
npoeccuoHanbHOM cdepe;

OK 12. Oka3zpiBaTh MNEPBYI MOMOIIb 10
OKa3aHWsl MEIUIIMHCKOHN MTOMOIIH TPaXKIaHaM
Opd  HECYAaCTHBIX  CllydyasX, TpaBMax,
OTpaBICHHUAX W JIPYTUX COCTOSHUSIX H
3200JIeBaHUSAX, YTPOXKAIOMIUX WX JKU3HH U
3JI0POBBIO.

[1IK 2.3. Bnagers 00g3aTeabHBIMU BUAAMU
BHYTPHUANITEYHOTO KOHTPOJIS JIEKAPCTBEHHBIX
CPEJICTB;

K 2.5. Cobnronath npaBuia
CaHUTAPHOTUTUEHUYECKOTO PEKUMA, OXPaHBI
TpyZJa, TEXHUKH 0€30TTaCHOCTH U
MIPOTHUBOIIOKAPHOI O€30MaCHOCTH, TOPSAAOK
JIEACTBUS TIPU YPE3BBIYAHHBIX CUTYAIUSX.
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2. COAEP’ KAHUE YYEBHOI'O NPEJMETA, TEMATUYECKOE IINTAHUPOBAHUE

2.1. O6bem yueOHOTo IpeIMeTa U BUIbI y9eOHOH paboThI

Buj yueOnoii padoTsl

O0BLeM B yacax

O0bem 00pa3zoBaTebHOI MPOrpaMMBbI y4eOHOT 0 peAMeTa (Bcero) 174
BT. 9..

TeopeTnieckoe 00yveHre 104
MIPAKTHIECKUE 3aHATHUS 60
CamocTosiTenbHas paborta 10

IMpome:xyTrounasi arrectanusi —3k3amen (1 u |l cemecmp)

18




2.2. Conep:xkanue yueonoro npeamera OY/l 12. Xumust

HaumenoBanue
pa3aesioB U TeM

Copepxanne y4eOHOTO MarepHaJia H (opMm opraHuszanMu AeATEJBHOCTH
o0yuarouerocst

O0nem
4acoB

Koapb! pe3yJIbTaToB
OCBOCHHS Y4eOHOr 0
npeaMera, (popMuUpOBaAHHIO
KOTOPBIX CIOCOOCTBYET
3J1eMEHT NPOrpaMMbl

1

Paznen 1. Opranuyeckasi Xumust

Tema 1.1
Teopernueckue
OCHOBBI OPraHU4eCcKOii
XHUMHH.

Coaep:xanue y4eOHOro MaTepuasia:

[Ipeamer u 3HaUYeHUE OPraHUYECKOW XWMHH, MPEICTABICHHE O MHOTOOOpa3HuH OpPraHUYECKUX
COCIVHEHHH.

DJIEKTPOHHOE CTPOCHKE aTOMa YIJIepoJia: OCHOBHOE M BO30YKAEHHOE COCTOSIHUA. BaneHtHeie
BO3MO>KHOCTH aTOMa yriiepoja. XrMu4ecKasl CBSI3b B OPraHUUECKHUX COeTMHEHUsIX. THIbl
ruOprUaM3alyy aTOMHBIX opOuTanei yriaepoaa. MexaHn3Mel 00pa3oBaHMs KOBAJICHTHOM CBSI3H
(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). THUTIBI TepeKpHIBAHHUS aTOMHBIX OpOHUTANICH, G- ¥ TT-CBSI3H.
OnuHapHasi, ABOIHAsA U TpoiHas CBs3b. CII0COObI pa3phiBa CBI3EH B MOJIEKYJIaX OPraHUYECKUX
BemecTB. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKiIeohuie u 3IeKTpodue.

Teopus crpoenus oprannyeckux coenquHeHnii A.M. byTinepoBa 1 coBpeMeHHbIE TPECTABIEHUS O
CTPYKTYpe MOJIEKYJ. 3HaU€HHE TEOPUHU CTPOEHUS OPTaHUYECKUX COeAMHEHNH. MoneKynspHble U
CTpyKTypHBIE (hopMyIbl. CTpYKTypHBIE (DOPMYITBI pa3IMiHbIX BUAOB: pa3BEpHyTasi, COKpaléHHasl,
ckeneTHas. M3zomepus. Bunel n3omepun: CTpykTypHasl, TPOCTPaHCTBEHHASI. DIEKTPOHHBIE

3 PEKTh B MOJIEKYJIaX OPraHWYEeCKUX COCJMHEHMH (MHAYKTHBHBINH Me30MepHBIN 3P deKTh).
[pencrasienue o kmaccuuKayu opraHrndeckux BeniecTs. [TorsaTre o GpyHKIIMOHATIBHOM
rpynmne. ['omonorus. 'omosnorugeckre paasl. CucteMaTudeckast HOMEHKIIaTypa OpraHu9IeCcKuX
coeaunennii (IUPAC) u TpuBnanbHble Ha3BaHUs OTACIBHBIX MpencTaBuTeneil. OcoOeHHOCTH 1
KJaccu (UK OpraHUUECKUX PEaKIIi.

OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIINY B OPTaHUYECKON XUMUU.

1IP 1, IIP 2, IIP 3, IIP6

Jlekuumn:
1. IIpenmeT opraHn4ecKOil XUMHH.
2. Teopus XUMHIECKOTO CTPOSHUS OpTaHNIECKHUX coeTnHeHnin A.M.byTieposa.
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3. IIpakTHyecKne 3aHATHA:
1. TpuHIUIb KIacCH(YUKAIMH OPraHUIECKUX COETUHEHHIA.

Tema 1.2
IIpeneabHble
YIJ1€BOI0OPO/IBI

Conep:xanue y4e0HOro MaTepuaa:

Anxansl. ['oMonorugeckuii psj amkaHoB, oo0mas gopmyina, HOMEHKIIATypa U U30MEpHsl.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AIKAaHOB, SP°-rHOPHAN3ALU ATOMHBIX
opbuTanei yriueponaa, 6-cBs3b. OuzndecKne CBONCTBA aJTKAaHOB. XUMHYECKHE CBOWCTBA
AJIKAHOB: PEaKIIUHU 3aMEIICHHSI, H30MEPH3alliH, JCTUAPUPOBAHHUS, [IMKIIN3ALNH, TUPOJIN3A,
KpEKHHTa, TopeHns. HaxokaeHne B mpupoJe.

CriocoObl TOTyueHHs ¥ IPUMECHEHHE aJIKaHOB.

Huknoankausl. O0mIas popmyna, HOMeHKIaTypa u u3oMepusi. OcoOEHHOCTH CTPOCHHS H
XUMHYECKHAX CBOMCTB MAJTBIX (IIUKJIOMPOTIaH, ITUKIO0YTaH) ¥ OOBIYHBIX (IMKIIOTICHTAH,
[UKJIOTEKCaH) IUKI0ankaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHUE [TUKIOATKAHOB.

IIpakTu4yeckue 3aHATHS:

2. Ankasel.

3. XMMHUYECKHE CBOMCTBA aJIKAHOB.
4. [{ukmoamKaHsl.

N

1IP2, I1P3, 11P4, 11P6,
11P7

Tema 1.3
ITHJIEHOBbIE H
JHEHOBbIE
YIJ1€BOIOPOABI

Coaepsxanue yueOHOIro MaTepHuaa:

Anxensl. ["'oMonornyeckuii psj ankeHoB, o0mias ¢popMmysia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TrHOPUIM3aIUs AaTOMHBIX OpOHTaeil
yriepoa, 6- U n-cBsi3u. CTPyKTypHas ¥ reoMeTprdeckas (Iiuc-Tpanc-) usomepust. Ou3nvecKue
CBOMCTBA aJIKCHOB.

XUMHYECKUE CBONCTBRA: PEAKIIUU PUCOCIUHEHUS, 3aMEILICHUS B 0-TIOJIOXKEHUE TP IBOMHOMN
CBsI3H, ITOJIUMepH3aiiu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakiny Ha
JIBOIHYIO CBsi3b. CIIOCOOBI MOJTyYeHUs U IPUMEHEHUE alkeHOB. AJkaauensl. Kinaccudukamnys
AIKAIUCHOB (CONPSHKEHHBIE, U30JIMPOBAHHBIE).

Oco0eHHOCTH 3MEKTPOHHOTO CTPOSHUS U XUMUYECKHX CBOMCTB CONPSHKEHHBIX TMEHOB, 1,2- 1 1,4-
npucoeauHenue. [lomumepusanus conpskEHHBIX TUeHOB. CIOCOOBI TOTYYCHUS U TPUMEHEHNE
aJIKaJIneHOB.

IIpakTH4eckue 3aHATHA:
5. AnkeHsl.

1IP2, IIP3, IIP4, I1P6,
11P7
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6. XUMHUYECKUE CBOIICTBA aJIKEHOB.
7. AJKagueHbl

Tema 1.4
AlleTHJIEHOBBIE
YIJ1€BOAOPOAbI

Copaepxxanue yueOHOro MaTepuaa:

Ankusbl. ['oMonoruyueckuii psii ankuHOB, 0011as popMysa, HOMEHKIIATypa U H30MEpHsL.
DJEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alIKHHOB, SP-THOpUAN3aLNs AaTOMHBIX
opbwuraneii yriepoga. @usmdeckre CBOMCTBA ATKWHOB. XUMIUECKHE CBOMCTBA: PEaKITHH
MIPUCOEANHEHUS, AMMEPHU3ALNH U TPUMEPU3ALINY, OKUCIIeHUs. KnCIOTHBIE CBOIICTBA aJIKUHOB,
MMEIONINX KOHIIEBYIO TPOHHYIO CBsI3b. KaduecTBeHHBIE peakiinil Ha TPOHHYIO CBsA3b. CIOCOOBI
MOJTyYEHUS U IPUMEHEHHUE ANKUHOB.

IpakTHyecKkune 3aHATHS:
8. ANKuHBL

9. XuMnueckue CBOMCTBA AJIKHHOB

1IP2, IIP4, I1IP6, IIP7

Tema 1.5
ApoMaTnueckue
YIJIeBOA0PObI

Coaep:xanue y4eOHOro MaTepuasia:

ApoMaTudeckue yriieBoAopos (apeHsl). ['oMmomorndeckwii psix apeHoB, odmas popmya,
HOMEHKJIaTypa U U30MepHsl. DJIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbI OCH30a.
dusnyeckre CBONCTBA apeHOB. XMMHUUYECKHE CBOMCTBA OEH301a U €0 TOMOJIOTOB: PEAKLINU
3aMeIIeHus B OCH30JIbHOM KOJIbIIE U YTIIEBOAOPOIHOM pajHKaie, peakuy IPUCOSINHEHNUS,
OKHCJIeHHE ToMoJIoroB Oen3ona. [Ipeacrasnenue 06 opueHTUPYIOIEM JeHCTBUU 3aMECTHTEIEH
B OEH30JILHOM KOJIbIIE Ha MpUMepe aJIKUIbHBIX PAJUKAIIOB, KAPOOKCHIILHON, THIPOKCHIILHOH,
aMHUHO- U HUTPOTPYIIIIBI, aTOMOB ranoreHoB. Oco0eHHOCTH XUMUYECKHX CBOWCTB CTUPOJIA.
[Monumepwuzanus ctupoia. CriocoObl OTyYeHHs U TPUMEHEHHE apOMAaTHIECKHX
YIJIEBOAOPO/IOB.

Jleknus:
ApomaTHYeCcKue yriIeBOJOPOIBL.

1IP2, IIP4, IIP6, IIP7,

Tema 1.6
IIpuponnsie
HCTOYHUKH
YIJ1€BOJI0PO/10B

Copepxanne yueOHOro MaTepuaa:

[Ipuponnsrii ra3. [lomytasie HedTsHBIE ra3bl. HedTs 1 €€ npouncxoxaeane. KameHHbIH yrons u
MPOAYKTHI ero nepepadboTku. CriocoOb! iepepadboTku HeTH: TeperoHkKa, KpeKUHT
(TepMuYecKui, KaTAINTHYECKHI), prudopMuHr, nuponus. [Ipoayktsl nepepabotku HedTH, UX
MPUMEHEHHUE B IPOMBILIICHHOCTH U B OBITY. [ 'eHeTHYecKas CBsI3b MEXKAY Pa3InYHbIMU KJIacCaMu
YTIEBOJOPOIOB. DIEKTPOHHOE CTPOEHHE TAJIOTEHIPOU3BOIHBIX YIIIEBOIOPOIOB. Peakin
3aMelleHus rajoreHa. /leficTBue Ha raloreHInpon3BOAHBIE BOJHOIO U CIIMPTOBOTO pacTBOpa
ménoun. B3anMoelicTBue JUTraJoreHajaKaHoB ¢ MarHueM U IIMHKoM. Mcnoin3oBanue
raJ0reHIPOU3BOIHBIX
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YTi1€BOAOPOJ0B B 6I>ITy, TEXHUKE U ITPU CUHTE3€ OPraHN4YC€CKNUX BECICCTB.

Jlexkuuu:
3. [IpupoHBIEC UCTOYHHUKH YTIIEBOIOPOIOB. 2
CamocrosiTesqibHasi padoTa: 2
1. 'eneTrueckas CBSI3b IO YTIEBOAOPOIAM.
Tema 1.7 Conep:xanue y4eOHOro MaTepuajia:
I'mapokcuiibHbIE [IpenensHBIE OMHOaTOMHBIE CTIUPTHL. CTpOEHKE MOJIEKYI (Ha MTpUMepe METaHOIa ¥ ATAaHOJa). 1IP2, IIP3, IIP4, I1P5,
coeMHEeHHUs! I'omonmorunyeckuii psj, ob1as GopmMyiia, H30MEpHs, HOMCHKIIATYpa U KiacCH(pUKaIIHsL. IIP6, IIP 8, IIP11
dusnyeckre CBOMCTBA npeACIbHBIX OAHOATOMHBIX CITMPTOB.
Bonopoansie B3 MEXY MOJIEKYJIaMU CITUPTOB.
XUMHUYECKUE CBOMCTBA: peaKlMK 3aMELIEHHUs, IETUIpaTallu, OKUCIICHHUS,
B3aHMOI[CI>iCTBHC C OpraHn4€CKMMHU U HCOPraHNM4YCCKUMU KHUCJIOTAMU. KauecTBenunas
peakius Ha OTHOATOMHBIE CITUPTHL. JleiicTBre 3TaHOoIa M METaHOJIa Ha OPTaHN3M
yenoBeka. CriocoOb! Moy4YeHns 1 TPUMEHEHHE 0JTHOATOMHBIX ciUpTOB. [IpocTeie adupsl,
HOMEHKJIaTypa 1 n3oMepust. OcO0eHHOCTH (U3NIECKIX M XUMHYECKHUX CBOMCTB.
MHoroatoMHbIe CIIMPThI — OTUJICHIJIMKOJIb U TIMICPUH. dusnyeckre 1 XMMHUYECKHE CBOMCTBA:
peakuu 3aMeneH s, B3aUMOJICHCTBHE C OPraHNIeCKUMHU U HEOPTraHNUECKUMU KHUCIOTaMH,
KaueCTBEHHAsl peaKIis Ha MHOTOAaTOMHBIE cTIUPTHI. JlelicTBre Ha opraHu3M denoBeka. CriocoOb!
MOJIYy4Y€HUA U IPUMCHCHNUE MHOT'OATOMHBIX CITUPTOB.
®enon. CTpoeHHe MOJIEKYJIbI, B3ANMHOE BIIHSIHAE THAPOKCOTPYIITEI U O€H30JIBLHOTO S/Ipa.
dusnueckue cBoiicTBa heHona. OcOOEHHOCTH XUMHUYECKHX CBOHCTB eHoa. KauecTBeHHBIE
peakiuu Ha peHon. TokcuuHocTh (erona. CriocoOwl MoTyyeHus U MpuMeHeHre eHona.
®denondopmanbaeruiHas cMora.
Jlexknus:
1. Xumuueckue CBONCTBA CITUPTOB 2
2. ®eHoIbI 2
IIpakTnyeckue 3aHATHS ¢ NPOGecCHOHATBLHO-OPHEHTHPOBAHHBIM COAEPKAHUEM 4
11.CaupTtsl. 4

12. MHOr0aTOMHBIE CITUPTHI
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Tema 1.8 Anpaeruanbl
H KEeTOHBI

Conep:xanue yueGHOro MaTepuaa:

Kap6OHI/IJ'IBHI)IC COCOUMHCHUS — aJIbACTUABI 1 KCTOHBI. 3J'ICKTpOHHO€ CTpOCHUEC Kap6OHI/IJILHOI>'I
TpyIIbL. TI'omonoruueckue pAAbBI aIbACTUAOB U KETOHOB, O6HIa$I

1IP2, IIP4, IIPS, I1P6,
1Pl

dopmyna, n3oMepus 1 HoMeHKJIaTypa. Ousmueckre CBOWCTBA abAETHAOB U KETOHOB.
XUMHUUECKHE CBOMCTBA aJIbAETUIOB U KETOHOB: peaklyy Mpucoeauuenus. OKkucaeHue
aJIbACTU 0B, KAUCCTBCHHBIC pCaKHI/II/I Ha aJIbACTUbI. CHOCO6I)I HOJ'Iy‘-ICHI/ISI u HpI/IMCHeHI/IG
AIbJCTUA0B U KETOHOB.

Jlekmus:
3. Anpaeruabl U KETOHEL.

Tema 1.9

KapGonoBsble
KHCJIOTBI U HX
MPOU3BOIHbIE

Conep:xanue yueOHOro MaTepuasa:

OHOOCHOBHBIE IPEICIbHBIC KAPOOHOBBIE KMCIOThI. OCOOCHHOCTH CTPOSHHS MOJICKYJT
KapOOHOBBIX KUCIOT. Mi3oMepus 1 HOMeHKIIaTypa. PU3nvecKre CBOWCTBA OTHOOCHOBHBIX
MpeJIebHBIX KapOOHOBBIX KUCIOT. BOAOPOHBIE CBSA3M MEXKY MOJIEKYJIaMK KapOOHOBBIX
KHCIIOT.

XHUMHYECKHe CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIIHS STSPUPUKAIIIH, PEAKIIUHU C yIaCTHEM
YTIIEBOJOPOIHOTO pajukana. OCOOEHHOCTH CBOMCTB MyPaBEUHOM KHCIOTHI.

[lonsiTre o0 MpoU3BOHBIC KAPOOHOBBIE KUCIOTHI — CIIOKHBIX d(Upax.

MHuoroo0pasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HETIPEIETbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AMKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BEICIINX KAPOOHOBBIX KMCJIOT: CTCAPUHOBAS, TAIbMUTHHOBAS, OJICHHOBASI
KHCI0ThI, CIOCOOBI OJYyYSHHSI M IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxxubie 3¢gupsl. ["'omMonornyeckuii psi, oo1mas popmysna, H30MepHsi 1 HOMEHKJIATYPa.
®uU3NYECKUEe U XUMUUECKHE CBOMCTBA: TUJIPOJIU3 B KUCIIOHN U 1e0UHOM cpene. JKupsbl.
Ctpoenue, GU3NIECKUE U XUMHUUECKHIE CBOWCTBA KUPOB: THAPOJIA3 B KUCIION U

nienouHoi cpeie. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX OCTATKH HETIPEeTbHBIX
YKMPHBIX KHCIIOT. JKUpPHI B IprpoIe. MbIIA KaK COM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOJOIIIEE JICUCTBHE.

1IP2,IIP3, 11P4,
1IP6, IIP 8, IIP11

1IPS,
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Jlekmus:
XHUMHYECKHE CBOWCTBA KAPOOHOBBIX KUCIIOT.
B3aumocBs36 yIIIeBOAOPOIOB U KUCIOPOACOAECPIKAIIIX OPTaHMIECKUX BEIIECTB.

IpaxkTnyeckne 3aHATHS ¢ NPOdecCHOHATBHO-OPHEHTHPOBAHHBIM COIEPIKAHUEM:
13. Kap6GoHOBBIE KHUCIIOTHL

14.  CnoxHble dpHPBL

15.  Xupsl. Jlumamsr.

N

Tema 1.10

Conep:xkaHue yueGHOT0 MaTepuaja:

1IP2, IIP4, IIP5, I1P6,

YriieBoabl

OO6mas xapakTeprcTrka yrineBojoB. Kinaccndukanus yriieBogoB (MOHO-, TU- M TTOJIMCAXaPHUIbI).
MoHocaxapusl: TII0K03a, PpykTo3a. Ou3nuecKre CBOUCTBA U HAXOXKICHHE B IPUPOJIC.
®otocuHTe3. XUMUYECKUE CBOMCTBA TIFOKO3bL: PEAKLIUU C yYaCTUEM COUPTOBBIX U AJIbACTUIHOU
TpYIII, COUPTOBOE M MOJIOYHOKKCIIOE OposkeHue. [IpuMeHeHune TioKo3sl, e€ 3HaUYCHUE B
KU3HEACATEIHHOCTH OpraHu3Ma.

Hucaxapuasl: caxaposa, MajIbTo3a U JIakTo3a. BoccTaHaBimBaronye 1 He

BOCCTAaHaBIIUBAIOIINE Aucaxapuabl. I naponus nucaxapunoB. HaxoxneHnue B mpupoze

Y TIpUMEHEHHE.

[onmcaxapunael: Kpaxmai, TIIUKOTeH U Leioo3a. CTpoeHne MakpoMOJIeKyIl Kpaxmaia,
[JIMKOT€HA U LEJUI0J103bl. PU3HUecKUe CBOMCTBA KpaxMala U LEJUIFJI03bl. XMMUYECKUE
CBOMCTBa KpaxMaja: THAPOJIN3, KaueCTBEHHAs peaKIus ¢ HOJIOM. XUMHYECKHE CBOWCTBA
HEJITEONIO3bI: THIIPOJIN3, TOTyYeHUE d3PHUPOB 1EIUTI0I03bL. [IoHATHE 00 NCKYCCTBEHHBIX BOJOKHAX
(BHCKO3a, alleTaTHBIN MENK).

I[IpakTHYecKkue 3aHATHS ¢ MPO(PecCHOHATHHO-OPUEHTHPOBAHHBIM COEPKAHUEM:
16. O01mas xapakTeprCcTUKAa yTrIIEBOJOB.

CamocrosiTennbHasi padora:
5. Xumuueckue CBONUCTBA YIIIEBOJIOB.

1IP11
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Tema 1.11 Amunsbl,
AMHHOKHUCJIOTHI,
Oeaxu, ¢epMeHTHlI,
BUTAMHHBI,
TOPMOHBI, TIOJIUMEPHI

Coaeprxanue yueOHOro Matepuasa:

AMUHBI — OpraHUYECKHE MPOU3BOHBIC aMMuaka. Kitaccudukarys aMHHOB:

anudaTudecKre U apoOMaTUICCKHE; IICPBUYHBIC, BTOPUYHBIC U TpeTUYHBIE. CTPOSHHE MOJICKYI,
obmrast popmyna, M30Mepus, HOMEHKJIATypa U (pr3muecKkne CBOWCTBA. XUMHUYECKOE CBOMCTBA
anmu(aTUIecKuX aMHUHOB: OCHOBHBIC CBOWMCTBA, AIKMJIMPOBAHKE, B3aUMOICHCTBUE MTEPBUYHBIX
aMHUHOB C a30TUCTON KHCI0TONW. CONM alKUIaMMOHUS. AHWJIVH — IPEACTAaBUTENIb aMIHOB
apoMatuueckoro psjaa. CtpoeHue anuwinHa. BzauMHoe BIUsSHUE TPYNI aTOMOB B MOJIEKYJIE
AdHWJINHA. OCO6CHHOCTI/I XAMHYECKHUX CBOMCTB aHMIMHa. KauecTBeHHEIE pCaKiy Ha aHHUJIWH.
Crioco0bI ony4YeHus U IpuMeHeHue anudarndeckux aMiuHoB. [lonydenne aHmiHa 13
HUTPOOEH301a. AMUHOKKCIOTEL. HoMeHKkaTypa u nuzomepusi. OTae/IbHbIC PEICTABUTEIH O
AMUHOKHUCJIOT: TIMLMH, adaHuH. Oru3ndecKue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEPHBIX OPTaHMYECKUX COCTMHEHHN, PeaKIns TOTUKOH /ICHCAIIHH,
oOpa3oBaHue NENTUIHON CBsI3U. bruosorndeckoe 3HaueHue aMUHOKUCIIOT. CHHTE3 U THIIPOIIN3
MIENTHIOB.

Bbenku xak nmpuponHsie momuMepsl. [lepBuyHas, BTopuyHAas U TPETHYHAS CTPYKTYpa OEIKOB.
XVMUYECKHe CBOMCTBA OEITKOB: THIPOJIH3, JICHATYpAIHs, KaueCTBEHHBIE PEaKIINU Ha OEIKU.
OCHOBHBIE TOHATUSA XUMUU BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ: MOHOMCEDP, IMOJIUMED,
CTPYKTYPHOE 3BE€HO, CTETICHb MTOJIMMEPU3AIINHN, CPEIHSS MOJIEKYIIsIpHast Macca. OCHOBHBIE
METO/Abl CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'I — [MoJIMMEpU3aluAa U MOJIMKOHICHCAIU.
HOHI/IMeprIe MaTcpualbl. ITmacTMacchsr (HOJII/ISTI/IJ]CH, TIOJIMIIPOTIINIJICH, TTIOJIMBUHUJIXJIOPU/,
MTOJIUCTUPOIT, TIOTMMETHIMETAKPHIIAT, TOTUKAPOOHATHI, MTOHATHIICHTeped TaNar). Y THIIH3aus i
nepepaboTKa IIaCTHKA. DJIaCTOMEPHI: HATYPalbHbIN KaydyK, CHAHTETHUECKIE KaydyKH
(OyTammeHOBBIH, XJIOPOTIPEHOBHIH, H30ITPEHOBHI). Pe3nHa.

1IP2, [1P4, IIPS, I1P6, I[IP
8 IIP10, IIP11, IIP 12

Jleknum ¢ npogeccHoHAIbLHO-OPHMEHTHPOBAHHBIM COAEPKAHHEM:
HyxnenHoBbI€ KHCTIOTHI

I'opmoOHBL.

JlexapctBa

AMUHOKHUCIOTHI. benkw.

B3anmocBA3b yrieBogopo 0B U a30TCOAEPKAIINX OPIraHNYECKUX BELIECTB.
O6001enune 3HaHU 10 pazaeny: «OpraHudecKas XUMHUs»

NN BEDN
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IIpakTHYeckue 3aHATHS C NPO(PecCHOHATBHO-OPUEHTHPOBAHHBIM CO/IEPKAHUEM:
AwmunbI ['eTeponnkiInaeckre coeTnHEHMS

®epMeHTbl. BUTaMuHBL.

CHUHTETUYECKHE BRICOKOMOJICKYIISIpHBIC coeAuHeHUs. [lomumepsl.

N

Paznen 2. O01masi 1 Heopranuyeckas XMMHSI

Tema 2.1.
Teopernyeckue
OCHOBBI XUMHH.

Coaepsxanue yueOHOro Marepuasa:

PacueT MonspHON Macchl, KOJHMYECTBA BEIIECTBA, MACCOBOM M 0ObEMHON JOJIM KOMIIOHEHTOB
cMecu. OCHOBHEBIE MTOHATHUS: aTOM, MOJIEKYJIa, BEIECTBO, XUMHYECKUAN 3JIEMEHT, OTHOCHUTEIbHAS
aTOMHAas ¥ MOJIEKYJISIpHAsl Macca, MoJib. IIpocTeie 1 clioKHBIE BelecTBa. ATperaTHbIe
COCTOSIHMSI BEILIECTBA. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. 3aKOH ABOrajpo. 3akoH
COXpaHEHHsI MACChI BEIIECTB. 3aKOH MOCTOSHCTBA COCTABA

Jleknun:
7. BackHeHIne XUMIYECKHE ITOHATHS U OCHOBHBIE 3aKOHBI XUMUH.

IIP1, IIP 2, IIP 4, I1P9

Tema 2.2
Crpoenue aToma

Conep:xanue yueOHOro MaTepuasa:
Atom. CocTaB aTOMHBIX si7iep. XUMHUUECKUN 3J1eMeHT. M30TombI.

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPTeTHIECKHE YPOBHU U
o ypoBHH. ATOMHBIE opOuTanu. Kiaccupukarys XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-
3JIeMEeHTHI). Pactipenenenue 3JeKTPOHOB 10 aTOMHBIM OPOUTAIISIM. DIIEKTPOHHBIC
KOH(UTYpaIliy aTOMOB DJIEMEHTOB ITIEPBOT0—4E€TBEPTOTO TIEPHUOJIOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUH, JJICKTPOHHBIC KOHQUTYPALIUU HOHOB,
DNEeKTPOOTPULIATETBHOCTb.

Jleknun:
8.Teopun 0 CTpOEHUHU aTOMa. DJIEKTPOHHAS CTPYKTYpa aTOMOB.

IIP1, IIP2, IIP4, IIP 7

Tema 2.3
Iepuoguyeckuii
3aKOH MEePUOANYECKA
cucTeMa  3JIEMEHTO
JI.A. MenaeineeBa

Conep:xaHue y4eOHOro MaTepuasa:

Tlepuonuueckuii 3akoH u [lepuoanyeckas cucteMa XuMHUeCcKux anemeHToB .M.
Mengeneesa. CBsi3b NEPHOANYECKOTO 3aKOHA U [leprnoguueckoil CHCTEMBI XUMHUECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MECHEHUS
CBOMCTB XUMHUYECKUX DJIIEMEHTOB U 06pa3yeM51x HNMU IIPOCTBIX U CIIOXKHBIX

BEIIECTB IO TPYIINIaM U TiepuojiaM. 3HaueHne nepruoanieckoro 3akoHa JI. 1.
Menpeneesa.
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Jlekuumu:

Tlepuonuueckuit 3aK0H U IEPUOANYECKAs CHCTEMa XUMHUYECKUX 3JieMeHToB JI. 1.
Menneneea

IIpakTHyeckune 3aHATHSA:

3aBUCUMOCTE CBOMCTB 2JIEMEHTOB B ITEPHUOINICCKON CHCTEME XHMHIECKUX dJIeMeHTOB 1. 1.
Mengneneesa.

CamocrosiTetbHasi padoTa !

5. O0mas xapakTepucTrKa XHMHYECKOTO dIIeMeHTa 1o ero monoxenuto B [ICXD JI.U.
Menneneesa

Tema 2.4 CTpoenne
BelllecTBa

Conep:xanue y4eOHOro MaTepuaJia:

Xumuueckast cBs3b. BUIbl XMUMUUECKOH CBSI3M: KOBAJICHTHAS, HOHHAS, METAJUINYECKAsI.
Mexaau3Mbl 00pa30BaHus KOBAJCHTHOH CBS3H: OOMEHHBINA M JJOHOPHO-aKIIETITOPHBIA. DHEPIrus
U JUTMHA cBA3U. [1onspHOCTE, HAIPaBJIEHHOCTH M HACHIILAEMOCTh KOBaJIEHTHOH cBsi3u. KpaTHeie
cBs13u. BomopoaHas cBsi3b. MeXMOJIEKyIIpHbIE B3aUMOACHCTBUS. BaleHTHOCT U BaJCHTHbBIE
BO3MOXKHOCTU aTOMOB. CBsI3b 3IEKTPOHHOHN CTPYKTYPbI MOJIEKYJ € MX T€OMETPUIECKUM
CTpoeHHeM (Ha MpUMepe COeAMHEHU 3JIEMEHTOB BTOPOro neprojia). Bemectsa
MOJIEKYJIAPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS. THIBI KPUCTAUTHYECKUX PEIETOK (CTPYKTYD)
U CBOMCTBA BEIIECTB.

Jleknus: XuMHU4decKasi CBsI3b. BUIbI XMUMUUECKON CBS3U: KOBAJICHTHAsI, MOHHAS,
MeTaJlTMuecKas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON CBA3U: OOMEHHBIN U JIOHOPHO-
aKIeNTOPHBIA. DHEPTHs U JJIHHA CBsI3U. [10NsIpHOCTD, HAPABIEHHOCTH U HACHIIIIAEMOCTh
KOBaJICHTHOM cBsi3u. KpaTHbie cBsi3u. BogoponHas cBsi3b. MexXMoOneKynsipHbIe
B3aMMO/ICHCTBUSA. BaJIeHTHOCTh M BaJIeHTHbIE BO3MOYXHOCTH aTOMOB.

IIpakTH4eckue 3aHATHA:
XuMundeckast CBA3b U CTPOCHHE MOJIEKYJT
Tuner KPpUCTANIMYCCKUX PEHICTOK

1IP2,JIP 3, I[IP6 ,IIP 7

Tema 2.5.
OCHOBHBIE KJIACCHI

Conep:xaHue y4eOHOro MaTepuasa:

Krnaccugukanus 1 HOMEHKJIaTypa HEOPTaHHUECKUX BellecTB. TpUBHANBbHBIC HA3BAHUS
OTJIENIBHBIX MPEICTABUTENICH HEOPTraHMYECKUX BEIIECTB. | eHeTHUecKas CBA3b MEX/1y KilacCaMHu
HEOPraHUYECKUX BEIIECTB.

IIP2, [IIP 3, [IP4, I[IPS,
IIPS,IIP 9, IIP10IIP 11,
1IPI3
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HEOPraHn4eCKux

coeIMHEeHnH

Jleknusi:

XUMHYECKHE CBOMCTBA OCHOBAHHMIA.

XUMHYECKHE CBOMCTBA KUCIIOT.

XUMHYECKHE CBOMCTBA COJICH.

['eneTrueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHCHUI.
[MpakTHYeckue 3aHATHUS ¢ NPOPECCHOHATHHO-OPUEHTUPOBAHHBIM COEPKAHUEM
Knaccol Heoprannueckux coenuHennii. OKcuabl. XUMHUUYECKUE CBOMCTBA OKCHUIOB
Krnaccel Heopranudeckux coeaunenuii. OcnoBanus. Kucnotsl. Conu.

N AP D

NN

Tema 2.6 Xumuueckue
peakuuu

Conep:xanune yueOHOro MaTepuaia:

Knaccudukanus XuMUYECKUX peakuil B HEOPraHUIECKOW U OPraHWIeCKON XUMHUH. 3aKOH
COXPaHEHUS MACCHI BEILECTB; 3aKOH COXPAaHEHHUs U IIPEBPALLECHUS SHEPTUU IIPU XUMUYECKUX
peaknusax. TemnoBeie 3 pexTrl xXUMUUECKUX peakuuil. TepMoxumMuyeckue ypaBHEHUS.
CKopocTh XUMHUECKON peakini, € 3aBUCHMOCTh OT Pa3In4HbIX (akTopoB. 'oMOreHHbIe U
rereporeHHele peakunu. Katanus u kartanuzatopbl. OOpaTuMble H HEOOpaTUMBbIE PEAKIIHH.
Xumuueckoe paBHoBecue. DaKTOPBI, BIUAIOIINE Ha MOJI0KEHNE XUMUYECKOTO PAaBHOBECUS:
TEMIIEPATypa, NABJICHUE U KOHIIEHTPALlUX BELIECTB, YYACTBYIOIIUX B peakuu. [Ipunnmmn Jle
[MaTemnse.

IIpakTHYecKHe 3aHATHS C TPOPeCCHOHATHHO-OPUEHTHPOBAHHBIM COIEP:KAHNEM
Krnaccudukarus XuMHYeCKUX PeaKIIni.

CamocrosiTeqibHast padora:
CKOpOCTh XUMHUYECKUX peaKIUi. XNMUYECKOE paBHOBECHE.

IIP 2, [IP 3, IIP 4, [IP5,
1IP 8,11P9

Tema 2.7.
PacTBOpBI

Conep:xanue y4eOHOro MaTepuasia:

[lonsTre o qucnepcHbIX cuctemax. MctuHHbIe pacTBOpbl. COCOOBI BEIpaKEHUS
KOHIIEHTPALlMU PacTBOPOB: MAaCCOBAs A0S BELIECTBA B pAaCTBOPE, MOJISIpHASL KOHLIEHTPALIMSL.
Hacepimiennsle u HeHACBHIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.

Kpucramnoruaparsl.

DnexTponutuieckas aucconuarysi. CUiabHbIE U Clla0ble 3JeKTPOIUThL. CTETeHb TUCCOUAIIH.
Cpena BOJHBIX PaCTBOPOB: KUCIIOTHAS, HEUTpaIbHAs, MEI0YHAas.

Bopoponusrii mokaszarens (PH) pactopa. I'naposms coneii. Peaknnu HOHHOTO 0OMeHa.
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Jleknus:

PactBopr1. CBOMCTBA pacTBOPOB AJIEKTPOITUTOB. 2
Croco0b! BEIpaKeHHS KOHIICHTPAIIUH PaCTBOPOB. 4
Teopus ITEKTPOTUTHISCKON TUCCOITHAITIN. Peakiinn HOHHOTO OOMEHa. 2
IIpakTHYecKue 3aHATHS ¢ NPOodecCHOHATHHO-0PUEHTHPOBAHHBIM COJePKAHUEM:
IuapoH3 coneii. 2
Tema 2.8. Coaep:xanue y4eOHOro MmaTrepuajia: IIP2,IIP 3, IIP4, IIP 7,
OKuCIUTEIBHO- OKHCIUTETBHO-BOCCTAHOBUATENBHBIE peakuy. CTeneHb oOkuciaeHus. OKUCIUTENb U 1P 9
BOCCTAHOBUTEJbHbIE BOCCTaHOBUTEID. [Iporiecchl OKHCIeHNS 1 BOCCTaHOBIICHN. BaxkHelmme okucnurens u
peaxkiuu. BOCCTAaHOBUTENH. MeTo]l 3JIEKTPOHHOTO OanaHca. DINEeKTPOJIN3 PaCTBOPOB U PacIliIaBOB
DJIeKTPOXMMHYECKHUe BEIIECTB.
npouecchbl Jlexkuus:
OKHCIUTENTHHO-BOCCTAHOBUTENBHBIE PEaKIINH. 4
CBoiicTBa KUCIIOT, OCHOBAHHI M COJICH B CBETE TEOPHH JIEKTPOIUTUUCCKON TUCCOIIMALIUK U
OKHUCIIUTEIIbHO-BOCCTAHOBUTENFHBIX MPOIIECCa. 4
I[IpakTHyeckue 3aHATHA:
Pemenwne ynpaxHennii mo TemMe « OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUI DIEKTPOIIN3. )
Tema 2.9 Copaepxanue yueOHOro MaTepuaa: 1IP1, IIP 2, IIP 3,IIP 6,
Kaaccudurxanus [Tonoxenue metamnos B Ilepuoguueckoil cucreMe XUMUYECKUX 3JIEMEHTOB.
peulects. [IpocThie Oco0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTautoB. O0mine puzndyeckue
BellecTBa cBolicTBa MeTauioB. [I[pumeHeHne MeTamioB B ObITY U TexHHKe. CIUIaBbl METAJLIIOB.

DNEKTPOXUMUYECKHUH PsiJl HAMTPSKEHUH MeTayuioB. O0IIue Crioco0bl MOTyYeHUs METAJIIOB:
TUAPOMETAILTYPTHS, TUPOMETAILTYPIHS, MIEKTPOMETaLTypris. [IoHsSITHE 0 KOPPO3UH METAILIOB.
Crioco0bI 3alUTHI OT KOPPO3HUH.

[Tonoxenue HemeTaoB B [lepuoaudeckoii cucreMe xumuueckux snementos /.M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. OHU3HUecKre CBOHCTBA HEMETAIUIOB.
AstoTpornus HeMETa/UIoB (Ha IpUMepe KKCIIopoia, cephl, hocdopa u yrieposa).
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Jleknun:
10. O6mas xapakTepruCTHKA METAIIIOB. XMMHUYIECKHE CBOMCTBA METAJIIOB.

11. O6HIa$I XapPaKTCPpUCTHUKA HECMCTAJIJIOB. XHUMHUYECKHE CBONCTBA HEMETAILJIOB.

Tema 2.10 Xumus
3JIEMEHTOB

Copaepxxanue yueOHOro MaTepuaa:

O6mias xapakrepucTika MeTayuioB [A-rpynmsl [leproaunueckoil CHCTEMbI XMMUYECKUX
aneMeHToB. Hatpuil u kanuii: nony4enue, GU3NUECKUE M XUMUYECKHE CBOMCTBA, TPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCIMHEHHH.

O6mias xapakrepuctrka MetayuioB || A-rpynmst [lepuoaudeckoii cHCTEMbI XMMUYECKUX
aJeMeHTOB. MarHuii ¥ KallbIuil: MoTy4YeHre, QU3nIecKre U XUMHUIEeCKHIe CBOMCTRA,
MIPUMEHEHHUE MIPOCTHIX BEILECTB U UX coequHeHuil. JKEcTKOCTh BOABI U CLIOCOOBI €€
yCTpaHEHMUsI.

AJIOMUHWIA: TTONTy4eHue, GU3NUECKUE U XUMHUECKIE CBONCTBA, MPUMEHEHHE TIPOCTOTO
BEIIECTBA U €ro coeAnHeHn. AM(DOTEpHbIE CBOHCTBA OKCHA M THAPOKCH A AIIOMHUHUS,
TUIPOKCOKOMILUIEKCHI aJTFOMUHHUSL.

IIP1, IIP 2, IIP 3,1IP 5,
1P 6, IIP 8, IIPI0,
HIPI11IIP12, IIP13

OO0mas XxapakTepuCTHKa MeTauToB moO609HbIX oarpymil (b-rpymm) [leproamaeckoit cuctemsl
XUMUYECKUX 3JIEMEHTOB.

duznyeckre 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coefuHeHnn. OKCUIIbI U

ruapoxcu sl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u nuxpomarsl, ux
OKHUCIUTENbHbIE CBOMcTBA. [lonyyeHne u npuMeHeHue Xxpoma.

Du3NYEeCKHe U XMMUYECKHE CBOMCTBA MapraHiia v ero CoeAMHeHn. BaxxHeimme coeiMHeHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). Ilepmanranat xanus, ero
OKHUCJIUTENbHBIE CBOICTBA.

duznyecKkre 1 XMMUYECKUE CBOMCTBA Xeje3a U ero coeAuHeHnil. OKCUabl, THAPOKCUIBL U
conu xene3a(ll) u xenesa(lll). [Toxyduenne u mpuMeHEHNE Kee3a U €ro CILIaBOB.
Du3NYeCKre U XUMUUECKUE CBOMCTBA MEJU U €€ coeuHeHUH. [lonyueHne u mpuMeHeHne
MEJIU U €€ COCIUHEHUN.

Luuk: nonydyenue, GU3NUIeCKUe ¥ XUMHUSCKUE CBOHCTBA. AM(OTEPHBIC CBOMCTBA OKCHUJIA U
THUAPOKCH/IA IIHKA, THIPOKCOKOMILIEKCH IMHKA. [I[puMeHeHne MMHKa 1 €ro COSMHEHNH.
Bopopon. [Tonyyenue, pusznveckne 1 XUMUYECKUE CBOWCTBA: PEAKIIUU C METAIIAMHU U
HEMETaJNIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MapUbL.

I'amoreHsr. HaXO)K,Z[eHI/Ie B IIpupoae, CIIOCOOBI MOJIy4YCHUA, (1)I/I3I/I‘IGCKI/IG 1 XUMHYCCKUC
CBOICTBA. FaJ'IOFCHOBO)_IOpO,I[BI. Baxueiinue KHCJIOpOACOACPKAIIUC COCANHCHU A I'aJIOTCHOB.
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JlaGopaTopHbIe ¥ TPOMBIIIUICHHBIC CIIOCOOBI MTOTYYCHUS TAJIOTCHOB.

IIpumeHeHre rajJoreHoB U UX COSTMHEHUM.

Kucnopon, o30n. JlabopaTtopHbIe 1 TPOMBIIIUIEHHBIE CITIOCOOBI MTOTYYIEHUS KHCIOPO/Ia.
du3nveckre 1 XUMIYECKHEe CBOWCTBA U IPUMEHEHHE KUCIopoAa U 030Ha. OKCUABI U
TIEPOKCH/IBL.

Cepa. Haxoxxenue B mpupoie, CriocoObI MOTydeHMs, (PU3MIecKre i XUMIYECKHe CBONCTRA.

CepoBogopon, cyabbhuasl. Okcun cepsi(IV), okeun cepoi(V]). CepHucrasi U cepHasi KUCIOTHI H

nx conr. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpMeHeHne cephl U e€ coeTMHEHMI.
Azot. HaxoxneHune B mpupoze, CriocoObI MOTyYeHHs, PU3NIECKIE U XUMUIECKHAE CBOHCTBA.
Ammuak, HUTpuIbl. OKcupl a30Ta. A30TUCTasl M A30THAS KUCIIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOH KHCIOTHL. [IprMeHeHne a3oTa 1 ero cCoeTMHEHM.

A3OTHBIE YIOOPEHUSI.

dochop. Haxoxkaenue B mpupo/ie, CiocoObl NOIy4YeHUs, PU3HIeCKHe

u xuMudeckue croiictsa. @ochunnt u hochun. Oxcuabl hocdopa, pochopHas KucIoTa

u e€ conu. [Ipumenenue hocdopa u ero coenunenuii. ochopueie ynodpenus. Yriepos,
HaXOXXICHUE B MIPUPOAE. AJUIOTPONHbIE MOTUpHUKanU. PU3HUECKHE U XUMUIECKHE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yraepona(ll), oxcun
yraepona(lV), yronsHast KucioTa u e€ conu. AKTUBUPOBAaHHBIN yroinb. [Ipumenenue
MPOCTHIX BELIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U ero coequHenuil. Kpemunii. Haxoxnenue
B TIPUPOJIE, CIIOCOOBI OTy4eHUs, (PU3NIECKUE U XUMUUECKUE cBOMCTBA. OKCHUIT
kpemuusA(1V), kpeMHUEBas KUCIIOTA, CUITUKATHL.

[IpuMeHeHue KpeMHUs U ero coeAnHeHni. CTEKII0, ero Moay4YeHue, BUIbI CTEKIIA.

Jlexkuus:

OOm1as xapaKTepuCTHKA AIEMEHTOB | A—Tpymibl.
O6mias xapakTepucTuka 31eMeHToB || A—rpynmsr.
AJTFOMUHWI ¥ €r0 COSIMHEHUSI.

O6mas xapaktepuctuka 31eMeHToB VIl A—rpymisl.
OO6wias xapakTepucTHKa 31eMeHToB VI A—Tpynsbl.

IIpakTHYecKue 3aHATHS ¢ NPOodecCHOHATHHO-0PUEHTHPOBAHHBIM COJepPKAHHUEM:
OO0mast xapakTepUCTUKA 3JIEMEHTOB V A—TpYIIIIBL.
OO6mmas xapakTeprucTHUKa MIeMEHTOB |V A—Tpymmbl.

NN B DD
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CamocrosiTeibHasi padoTa:
O0mas xapakTeprucTHKa METAJIOB TOOOYHBIX TIOATPYIIL.

Tema 2.11 Xumus B
JKH3HH 001IecTBa

Coaeprxanue yueOHOro MatepuaJa:

Ponp xumuu B obecnieueHNH yCTOHYMBOTO Pa3BUTHUS yesioBeuecTsa. [IoHsTHE 0 HAYYHBIX
METOJIaX MMO3HaHUsI U METOAOJIOTMH HayYHOI0 UcclieioBaHus. HaydHble MpHHINIIBL
OpraHu3alli XUMHYECKOT 0 Ipor3BoAcTBa. [IpoMblnuieHHbIe clIOCOOB! TOMyYeHNs BaXKHEHIINX
BEIIECTB (Ha IpuUMepe MPOU3BOACTBAa aMMHUAaKa, CEpHOM KHCIOTHI, MeTaHoa). [IpombliieHHbIe
CTHOCOOBI MOTyYSHHS METAJJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKaloIIeH cpeibl U
ero nocuencTsus. Ponb xumun B o0ecriedeHu SHepreTHIecKoi 0€30macHOCTH.

XuMHs 4 310pOBbE YeOBeKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuiia nucnonp30BaHus
JICKapCTBEHHBIX NIpenapaToB. Posib XUMUK B pa3BUTHH MEAULMHbI. XUMHUS TTHLIH:

OCHOBHBIE KOMIIOHEHTHI, HIIEeBbIe 100aBKU. Poib XMMuu B 00ecriedeHn NUILEBOM
0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. berroBas xumust. [Ipasua 6e3omacHOTO
WCTIOJIb30BaHMs IpenapaToB ObITOBOI XMMHH B TIOBCEIHEBHOM KHU3HU.

Xumus B CTPOUTECIILCTBE: Ba)KHEHIIIe CTPOUTCIIbHBIC MaTCPUAJIbI. XUMHS B CEITLCKOM

IIP1,1IP 6, IIP 12, IIP 13

xo3stcTBe. OpraHnyecKkre 1 MUHepabHble ynoopenus. CoBpeMeHHbIe KOHCTPYKIIMOHHBIE
MaTepHuabl, KPaCKU, CTEKII0, KEpaMUKA.

Jlexkuus:
O00011IeHNE 3HAHUH 110 HEMETaJlJIaM.,
O0001IeHNe 3HAHNH 110 KYpCY O0IIel 1 HeOPraHUIeCKOH XUMHUN

CamocrosiTenbHas padora

10

HpOMe)KyTO‘lHaﬂ aTrTrecTalms - IK3aMEH

Bcero:

174
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2.3. TemaTnyeckoe mianupoanue ydeoHoro npeamera OVY/l. 12 Xumus

Peanu3anuu BOCIUTATEIbHOIO MOTEHIIMAJIA 3AHATHSI

Ne n/m
KouuvecTBO
Tema pa3zena (I/]J]I/] TeMa pa3jesia U TeMbl BI/I,Z[BI n Q)OpMBI JCATCIIBHOCTHU KO,Z[LI JIMYHOCTHBIX yacoB Ha
3aHATHH) pe3ynbTaToB OCBOCHHE pa3aesa
(hopMHPOBAaHUIO KOTOPHIX
CIOCOOCTBYET AJICMEHT
MPOTPaMMBI
1 Paznen 1. Opranuyeckasi Xumust ®opma: VHIUBUAyaIIbHAS, rpymmosast,| JIP 2,3 5,8,9,12,13,16,20, 22,23,| 74
Tema 1.1 Ilpeamer oOpraHMYecKoil XHWMHH.| (poHTAIbHAS pPaboTa. 24,25,26,27,28,29,
Teopust CTpOCHUS OPraHUUECKUX Buanr: JIEMOHCTpaLys o0yJaromumcs 30,31,32,33,34
COEMHEHUN MPUMEPOB ~ aKTUBHOTO W OTBETCTBEHHOTO yyvia
Tema 1.2 IlpenenbHble yrieBogopoasl Tema | TP@KAGHCKOTO [TOBEACHUS, MIPOSIBIICHUSI 1,2,4,6,8,9,10,11,13,18,

1.3 DTHUneHOBBIE U AUESHOBBIC YTIIEBOA0POIBI
Tema 1.4 AueTuneHoBbIE YIIEBOAOPOIbI

Tema 1.5 Apomarrueckue yrieBogopoisl Tema
1.6 IIpupoaHbIe ICTOYHUKH

YTIICBOJIOPOJIOB

Tema 1.7 'uapoKcHITbHBIE COSTMHEHUS

Tema 1.8 Anpaeruanl 1 KETOHBI

Tema 1.9 KapOoHOBBIC KUCIIOTHI M UX
MTPOM3BOTHBIE

Tema 1.10 VrueBoas!

Tema 1.11 AMUHBI, aMUHOKHCIIOTBI, OCIIKH,
(hepMEeHTBI, BATAMUHBI, TOPMOHBI, TIOJTHMEPHI

J00pOCEepICUHOCTH, OCO3HAHUE

IPaXJaHCKOM HWJICHTHMYHOCTH 4Yepe3 MoJa0op
MPOOJIEMHBIX CHUTyaIlMid JJIsi OOCYXKICHUS B
Tpylne B TPOIECCe HU3YUYCHUS TPEIMETa;
opranm3anus 1epcTBa MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX  OOYYAIONIUMXCS  HAA  UX
HEYCIEeBAIOIUMU CTY/ICHTaMH, TAFOIIIETO
00y4JaromuUMCsl  COLMAJIbHO 3HAYMMBIN  OIBIT
COTPY/JIHUYECTBA W  B3aMMHOW  MOMOIIH
MPUBJICYCHUE BHUMAaHHUS  OOYYaIONIUXCS K
[IEHHOCTHOMY OTHOIICHHIO HCTOPHUYECKOTO W
MIPUPOJIHOTO HACNICAHS B Pe3y/IbTaTe OCBOCHHUS
Ha XUMHUU U3y4aeMbIX SIBJICHHH.

MHUIMMPOBaHUE OOYYAIOIIMXCA K OCO3HAHHUIO
LIEHHOCTH TPYHOIOOUS, aKTUBHOMU
e TCIIbHOCTH 9KOJIOTHYECKOM
HaINpPaBJIEHHOCTH, MHTEpPECa K MPaKTUIECKOMY
W3YYEHUIO METUITMHCKON CIIEIaTIbHOCTH.

21,22,24, 26, 28, 30,31, 34,
38, 39, 46, 50, 51, 55, 57
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nmoOyxaeHne OoOydJaromnXcsi K BBIITOTHEHHIO
3aga4y XUMUYECKOH HaNpaBICHHOCTH,
NpUBJICUYCHHE BHHUMAHUS oOydaommxcs K
[IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha y4eOHOM
3aHSATHA XUMHYECKHUX SBICHUM, OpraHU3alMsl HX
paboThl ¢ Mojy4aeMoW Ha 3aHATHH COLMATBHO
3HAUMMON WH(QOpMaIeil — WHUIMAPOBAHHUE €€
0o0CyXJIeH!sI, BBICKAa3bIBAHUS OOYYAIOIIUMUCS
CBOETO MHEHHUS II0 €€ I[IOBOAY, BHIPaOOTKH
CBOCTO K HeW OTHOIICHUsS, MoOyXAeHUE
oOyyaromuxcsi coOMoIaTh Ha Y4eOHOM 3aHSTHU
OOIIEeTIPUHATEIE HOPMBI TIOBEICHHUS, IpaBHIiIA
o0meHust co crapmuMu  (IeJaroru4ecKuMHU

pabOTHUKAMM) u CBEPCTHUKAMU
(oOyuarommmucs), MIPUHIUTIBI yueOHOM
JHMCIUTUTAHEI 1

CaMOOpTraHU3aINH;

NpUMEHEHUE Ha yueOHOM 3aHSATHH
WHTEPAKTUBHBIX thopm paboTs c

OOyYarOIIUMHKCS:  HMHTCIUICKTYalbHBIX WU,
CTUMYJTUPYIOIIUX MO3HABATEIHLHYIO MOTHBAIIHIO
00yJaronmxcs; JAUCKYCCHH, KOTOpbIE JIar0T
00y4aroIUMCs BO3MOKHOCTD ITPUOOPECTH OIBIT
BeJICHUsI KOHCTPYKTHBHOI'O JTUAJIOra; TPYIOBOMH
paboThl WM PabOTHI B IMapax, KOTOphIE ydaT
oOyJarommxcs KOMAaHIHOU pabote u
B3aMMOJICHCTBUIO C JIPYTMMU OOYYaroIUMUCS
opranm3anus 1e)cTBa MOTHBUPOBAHHBIX WU
SPYAUPOBAHHBIX  OOYYaOINUXCS  Hal WX
HEYCIEBAIOLIMMU OHOTPYIIITHUKAMH, JTAIOIIEr0

O6y‘{aIOH_II/IMCSI conuaJIbHO 3HAYUMBIHA  OIIBIT|
COTpyAHHUYCCTBA U B3aMMHOHU IIOMOIIIH,

HWHUIIUMPOBAHUC nu noaacpiKKa
HCCJ]C,Z[OBaTCJILCKOfI JACATCIIBHOCTH
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oOyyaromuxcsi B paMKax peanu3allid HMH
WHIBUAYaJIbHBIX u IPYTIOBBIX
WCCIIEIOBATENbCKUX  MPOEKTOB, YTO  JacT
oOydaromuMcs ~ BO3MOXHOCTb — IPUOOpECTH
HaBBIK CaMOCTOSITEIEHOTO peLIeHust
TEOPETUUECKOM poOJIeMBI, HaBBIK
reHepUpoBaHus M OQOpMIEHUS COOCTBEHHBIX
uael, HaBBIK YBa)XUTENBHOTO OTHOUICHUS K
9y)kUM ~ ujaesM, O(QOpMIICHHBIM B paboTax
JpYTruX WCCclenoBareneii, HaBBIK ITyOIMYHOTO
BBICTYIUICHUS nepen ayAUTOpHUEH,
apryMEHTHPOBAHUS U

OTCTaMBaHUS CBOCH TOUKHU 3pCHUA

Paznen 2. O6uas 1 HeOprannyecKast XUMHUs
Tema 2.1.XumMus — HayKa 0 BEIIECTBAX
Tema 2.2 Ctpoenue atoma Tema 2.3

[Iepunonnueckuii 3aK0H U MEPUOIUYECKAS
cucteMa snemenToB .M.

Meneneena
Tema 2.4 Ctpoenue Bemecta Tema
2.5. OCHOBHBIE KJTaCChI
HEOpraHWYECKUX coeuHeHui Tema
2.6 XuMnveckre peakinu

Tema 2.7. PacTBopsI
Tema 2.8. OxucauTeNBEHO-
BOCCTaHOBHUTEIILHBIC PEAKIIHH.
DNIEKTPOXUMUYECKHUE IPOLIECCHI
Tema 2.9 Kitaccudukaius BemiecTs.

®opma: UHIMBUIyaIbHAs, rpyIoBast
¢ poHTaNEHAS padoTa.

Bunabr:noOyxaenne o0ydarommxcs coOI0IaTh
Ha y4eOHOM 3aHSATHH OOINENPHHATHIE HOPMEI
NOBEJICHHs, NpaBWia OOIIEHHWS CO CTapIIUMH
(TTemarormaecKuMu paboTHHUKaMM) H
CBEpPCTHUKAMH (0OYYalOMUMHUCS), TPUHIIHITBI
y4eOHOI TUCIUIUINHEI 1

CaMOOpPTaHU3aIHY;
NpUMEHEHUE Ha yueOHOM 3aHSTHN
MHTEPAKTUBHBIX thopm paboTs c

0o0y4aroIUMHCSA:  HMHTEIUIEKTyaJbHBIX  WUT,
CTUMYJIMPYIOIINUX IMO3HABATCIbHYIO MOTUBAILIUIO
00yJaroIuxcs; JUCKYCCHH, KOTOpbIC JaroT
o0yJaroIuMcst

JIP 2,35,8,9,12,13,16,20,
22,23, 24,25,26,27,28,29,
30,31,32,33,34
yva
1,2,4,6,8,9,10,11,13,18,
21,22,24, 26, 28, 30,31, 34,
38, 39, 46, 50, 51, 55, 57

74
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IIpoctsle BemmecTBa
Tema 2.10 XuMus 271€MEHTOB
Tema 2.11 Xumus B )Ku3HU 00IIIECTBA

BO3MOXXHOCTb ~ MPHOOPECTH  OMNBIT  BEICHUS
KOHCTPYKTHBHOI'O JIMAJIOra; TPYIIOBOW PabOThI
unu  paboTel B Tapax, KOTOpbIE y4aT
oOyyaromumxcs KOMaH/THOM1 pabote u
B3aUMOJICHCTBUIO C JPYTUMH OOyYaOIIUMHUCS
opranm3anus meCcTBa MOTHBHPOBAHHBIX U
SPYIUPOBAHHBIX  OOyyaromuMxcs  Hajg  UX
HEYCIEBAIOIUMU OJHOIPYIIIHUKAMH, JAIOLIETO
00y4aromuMcsT COIMANbHO 3HAYMMBIA  OTIBIT
COTpYAHMYECTBA W B3aUMHOM  [TOMOIIU

I/IHI/I]_[I/II/IpOBaHI/Ie nu HOI{I{Cp)KKa
HCCIIeJ0BATEIILCKOM JeATEIbHOCTH
oOydaromuxcs B paMKax pealu3allid  UMHU
WHIVBUTYITbHBIX Hu TPYTIITOBBIX

UCCIIEZIOBATEICKMX ~ MPOEKTOB,  9YTO  JIacT
oOydJatomuMcsi ~ BO3MOXKHOCTb  MPHOOPECTH
HaBBIK CaMOCTOSTEIEHOTO perIeHns
TEOpETHYECKON po0IIeMBl, HaBBIK
TeHEpUPOBaHUSA M O(QOPMIICHHS COOCTBEHHBIX
uyeil, HaBBIK YB@KHUTEIHFHOTO OTHOIICHHS K
qy)KUM  uaesM, O(GOpMICHHBIM B paboTax
JOPYTHX HCCIeqoBaTeNed, HaBbIK ITyOIMYHOTO
BBICTYTUICHUS nepexn ayIUTOpHeH,
apryMEHTHUPOBAHUS U

OTCTauBaHUS CBOCH TOUKH 3PCHUA
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3. YCJIOBHUSA PEAJIM3ALIMM YYEBHOI'O ITPEJMETA

3.2. lns  peanu3auuMyd  OporpaMMbl  y4eOHOTO  mpeaMera  MpeayCMOTPEHO
CJIeIyIolee CIeHalbHOE ITOMEIICHHE!
Ka6uner «XumMum» ocHallleHHBIH 000pyAoBaHHEM:

YuebHas mebenv.: CTON I IpeNioAaBaTeNst, CTOJNbI JIs CTYJACHTOB, TOCKA ayAUTOPHAsI, mKad

KOMOMHHUPOBAHHBINM TOJIY3aKpPBITHIHA, CTCH/I, TAOJIUIBI, XUMHYSCKUE PEaKTUBBI, Ja0opaTopHas mocyaa
Texnuueckue cpeocmea 0OV4eHUsL:

-KOMITIBIOTEP C JTUICH3UOHHBIM IPOrpaMMHBIM o0ecrieueHHEM

XuMuyeckasi J1adopaTopusi OCHAICHHAs HEOOXOMUMBIM IS pealu3alud POTrpaMMBbl
yueOHOTO TpeaMeTa o0OopyIoBaHHEM: Yuebuas mebenb: CTON g OHOPETOYHOW CHCTEMBI, CTOJ
71a00PaTOPHBIA C IUIACTHUKOBBIM IOKPBITHEM, CTOJI JA0OpaTOPHBIM C KEPAMHUYECKUM IOKPBITHEM,
mikad st XpaHeHus: TabuuI, mkad J1abopaToOpHbIi s XpaHEHHS PEaKTUBOB, IIKad I8 KpacsAlmux u
Maxy4ux BEHIECTB, MKa( BBITSHKHOM, MIKa() METAUTMYSCKHA MEIUIMHCKUN U1 XpaHCHHS MOCY/IbI,

Yuebnoe obopyoosanue: Bechl 11 CHITYYNUX MaTEpPUaIoOB, HAOOP TUPH ,BECHI Ta0OpPATOPHBIE ,
BEPTYIIKH JUIsI XUMHYECKOH MOCY/IbI, JTOTOK MPSIMOYTOJIbHBIN , XAMUYECKHE PEaKTHUBbI
nabopaTopHas ocy/1a, BeIpO OLIMHKOBAaHHOE

Oo6opyaoBanue J1adpopaTopuu U padovyux MecT JIAGOPaTOPUH:
M0 KOJIMYECTBY OOydarommxcs: 15;

3.2. AudopmanmonHoe obGecrevyeHrue peaM3alud MPOrpaMMbl.

st peanu3anuu nporpaMmbl OMOIMOTEYHBINA (OHA 00pa30BaTENBHON OpraHU3aIMi 00eCTIeYeH
NeYaTHBIMHU U 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU U HH(GOPMAIIMOHHBIMH PECYPCaMU.

3.2.1. OcHOBHEBIE NT€YAaTHBIE U QJICKTPOHHBIC HU3OAaHWA.

[lepeuenp  pexkomeHayeMblx  yueOHbIX  u3maHui/  HTepHeT-pecypcos, JIOTIOJIHUTEIBHON
JIUTEPaTyphl
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OcHoBHasi JuTEpaTypa

Ne
/ ABTOp, HANMEHOBAaHNUE, MECTO U3IAHHSI, IO U3TAHHSA
n/n
T'a6puensa, Oner CepreeBud. Xumusi. 11 kimacc. ba3ossiit yposens : yueouuk / O. C. I'abpuersis ;
1 MunuctepcTBo npocsernienus: PO. - Mocksa : [Ipocsemenue, 2021;
T'abpuens, Oner CepreeBud. Xumusi. 10 kiaacc. ba3ossiit yposens : yueounuk / O. C. I'abpuersis ;
2. MunwnctepcTBo npocserieHus PO. - Mocksa : [IpocBemenne, 2021;

JlonoTHUTEJIbHASL JIMTEpPaTypa

Ne
i ABTOp, HANMEHOBAaHHUE, MECTO U3AAHMS, I'0]l U3IAHUS
1 broxun .B. Opranndeckas xumus : ynpakaeHus u 3agauu / . B.
' bnoxun, H. Y. Bioxuna. - Mocksa :J{lupexr-Meauna, 2020.
9 JIyneiiko T.I'. Xumust / T. T'. Jlyneiiko, O. B. JIs610, E. A.
' Pemernukosa. - Capatos : At [lu Op Meaua, 2020.
Cononenko, Bukropus Bnagumuposra. O011as 1 HeopraHudeckas XuMus : yaeoHoe mocodne / B. B.
3 Cononenko, O. I1. YepnakoBa ; OMCKUil TOCy1apCTBEHHbIN MEIULIMHCKUN yHUBEpcuTeT. Komnemxk. -
' Omck, 2020.
eBunupina, JI. B. XuMus: cOOpHUK 33134 U yIIpaXXHEHUH : ydeOHOMeToandeckoe mocodue / JI. B.
4 esnnupina, M. /] [Tonexaesa, A. Y. AnaphueB. - HoBocubupck : HoBocuOupckuii rocyaapcTBeHHbBIN

TeXHUYECKUH yHuBepcuteT, 2019.

3ﬂeKTp0HHble 06pa30BaTeJ'leble PECYPChI.
ba3sbl JAaHHbIX, I/IHq)OpMaIII/IOHHO-CHpaBO‘lHLIe N IIOUCKOBBIC CHCTECMBbI:

1. «DnexTponnas Oubnuorexka Jlans;

2. CIIC «Koncynprantllmtocy»: nokanbHasi KOMIBIOTEPHAs CETh;
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJMETA

O0beKT  KOHTPOJISI B COOTBETCTBHH
TpedoBanusavmu PI'OC COO

C

@DopMbI U METOABI KOHTPOJIS M OLIEeHKH

[TP1. ChopmMHupOBaHHOCTH NPEACTABICHHIA: O
MaTepUaJIbHOM €AUHCTBE MUPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJIEHUY IIPUPOJIBL; O MECTE U
3HAYEHUM XUMHH B CUCTEME ECTECTBEHHBIX HAYK U
ee poJu B 00ecrieYeHUH yCTOWIMBOTO Pa3BUTHS
YeJI0BEYeCTBA: B PELICHUH POOIEM SKOJIOTMYECKOH,
SHEPTEeTHUYCCKOHN M MUIIEeBOH 0€30TacCHOCTH, B
Pa3BUTHH MEAULMHBL, CO3JaHUH HOBBIX MaTEPUAIIOB,
HOBBIX HCTOYHUKOB JHEPTHH, B 00€CIIeYeHUN
PalMOHAIIBHOIO IPUPOAOIIONIB30BAHUS, B
(hopMHUPOBaHUU MHPOBO33PEHUS U OOIICH KYJIBTYPhI
YeJI0BEKa, a TAK)KE IKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 370POBBIO U IIPUPOAHOM
cpexne;

YcTHBII 011poc;
BBITTOJIHEHHE 00YUYaIOMIMMUCS 3aJJaHUI pa3HOTO YPOBHS
CII0’)KHOCTH; TECTUPOBAHUE

I1P2. Brnagenue cucteMoil XUMHUYECKUX
3HAHMM, KOTOPAsl BKIIKOYACT:
OCHOBOTIOJIArarOIIUE TTOHATHUS (JIOTIOTHUTEIHHO K
cUCTeMe MMOHATHI 6a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMA,
TUOPUAM3ANHS ATOMHBIX OpOUTANIEH, XUMUYeCcKast

G, ,.CBi3b
cBA3b (v "u" TC- , KpaTHBIE CBSI3N),

MOJIsIpHasi KOHLIEHTpauus, CTpYKTypHas hopmyia,
M30MEpUsI

(cTpykTypHad, reomeTpuieckas (Iuc-
TpPaHCU30MEPHS), TUIIBI XUMHUECKHUX PeaKIni (ToMo-
Y TeTEePOTreHHbIe, 00paTUMBbIe U HEOOPATUMBIE),
pacTBOPHI (MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI),
KPHCTAJUIOTHAPATHI, CTENIEHb TUCCOLMALINH,
3IIEKTPOJIN3, KPEKUHT, pUPOPMUHT); TEOPHH U
3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33pEHUYECKHE
3HAHWS, JIS)KAIIHE B OCHOBE TOHUMAaHHS
NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBIICHU,
COBpPEMEHHBIE TIPEJICTABIEHHS O CTPOCHHH BEIIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM ¥ HAaJMOJIEKYJISIPHOM
YPOBHSIX; IPEJCTABIICHNS O MEXaHU3MaX
XUMUYECKHUX PEaKLUUH, TEPMOJMHAMHYECKUX U
KHHETUYECKHUX 3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O
XUMHAYECKOM PaBHOBECHH, JIUCIIEPCHBIX CUCTEMAX,
(axToNMOrNYecKne CBEACHNS O CBOICTBAxX, COCTaBe,
HOJTy4eHUH U 0€301acCHOM HCIIOJIb30BaHIN
BOKHEHIIINX HEOPTAaHWYECKUX U OPraHUMIECKUX
BEIIECTB B OBITY U MPAKTUIECKOM JEATEILHOCTH
YenoBeKa; 00X HAYYHBIX MPUHITUIAX
XUMHYECKOT0 IPOU3BOICTBA (Ha

[Iucemennas padora;
3aIl0JTHEHUE TaOIHIIbI; TECTUPOBAHHE;
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MpUMepe IPOU3BOJICTBA CEPHOMN KHCIIOTHI, aMMHAKA,
METaHOJIa, TIepepadOTKH HEPTH);

IIP3. CdopMHUPOBAaHHOCTH YMEHHU  BBISBIATH
XapakTEpHbIC MPU3HAKU U B3aHUMOCBSI3b HU3YYCHHBIX
MOHSATUH, NPUMEHSATH COOTBETCTBYIOIIWE MOHSITHSI
MIpU OMHUCAHUY CTPOCHUS U CBOMCTB HEOPTAHUYECKUX
U OpPraHWYECKUX BEIIECTB M UX MPEBpaIICHHUII;
BBUSIBIISITh  B3aUMOCBSI3b  XMMHMUYECKHX 3HAHUU C
MOHATUSAMHU U TPEACTABICHUSIMU JIPYTUX TPEAMETOB
JUTsi 0OJiee OCO3HAHHOTO MOHWMAaHHUS U OOBICHCHUS

YcTHBIHN onpoc; MUCbMEHHAs paboTa; 3aI0THEHHE
TaOJINLIBL,

CYIIHOCTH  MaTepHalbHOTO  EIOWHCTBA  MHPA;
UCIIOJIB30BaTh CHUCTEMHbBIC XMMHUYECKUE 3HAHUS IS
OOBsSICHEHHsT ¥ IPOTHO3MPOBAaHMUs  SIBJICHUIA,
HMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOLY;
[1P4. CdopMupoBaHHOCTH yMEHHI | THCbMEHHas paboTa;
UCIIOJIb30BaTh HaMMCHOBaHUsI XMMUYECKUX | 3arosiHeHuE TaOIMLIbl; TECTUPOBAHNE; PEIICHHE 3a1ay;
COEIMHEHUI MEKAYHAPOTHOTO cor03a
TEOPETHUYECKOM W NPUKIAJHOM  XMMHM U

TPUBHAJIBHBIE HAa3BaHUS BEIIECTB, OTHOCAIIMXCSA K
U3Y4YEHHBIM KJlaccaM OpraHUYeCKUX u
HEOPTraHUYECKUX COEIMHCHHI; HCII0JIb30BaTh
XUMHAYECKYI0 CUMBOJIUKY JJISI COCTaBICHHUS GOpMyI
HEOPraHWYECKUX  BELIECTB, MOJEKYJISPHBIX U
CTPYKTYPHBIX  (pa3BepHYTHIX, COKpAIICHHBIX H
CKeNeTHbIX) (QOpMyNn  OpraHWYeCKHX  BEIIECTB,;
COCTaBIATh YPaBHEHHMS XWMHYECKHX pEaKIuid Hu
pacKpelBaTh ~ MX  CYIIHOCTh:  OKHUCJIHTEIBHO-
BOCCTaHOBUTEIBHBIX peaxiuit MOCPEICTBOM
COCTaBIICHHSI JIEKTPOHHOTO OanaHca 3TUX peaklui;
peaxiuii HIOHHOTO OOMEHa ITyTeM COCTaBIEHHS WX
MOJIHBIX W COKPAILLEHHBIX HOHHBIX YPABHEHUI;

peakumit TUJIPOJIN3a, peakuuni
KOMILJICKCOOOPa30BaHHUs (Ha npuMepe
THIPOKCOKOMIICKCOB ~ [MHKA W QIIOMUHHSA);

MOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U
3aMUCAMHU ypaBHEHUH

XUMHUUYCCKHUX peaKHHﬁ;

I1P5. CdopMupoBaHHOCTH yMEHUI
KJaccupuuupoBath HEOpraHU4YeCcKHe u
OpPraHMYECKUE BEIIECTBA M XHMHUYECKHE PEAKIHH,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAHUSI U KPUTEPUH

JUISE  KJIacCH(PHKAIMM ~ M3y4aeMbIX  XHUMHYECKUX
00BEKTOB; XapaKTepHU30BaTh COCTAB W BAKHEUIITHE
CBOMCTBA BEIIECTB, TIPUHATICIKATITIX K

ONpeIe/iCHHBIM KjlaccaM M TPYIIaM COSIUHEHH
(TIpocThIe BEMeCTBAa, OKCHUIBI,

MUCbMeHHas paboTa;

BBITIOJTHEHHE 00YYarOIIUMUCS JTA00PATOPHBIX H
MIPAKTUYECKUX paboT; 3a0THEHUE Ta0JIHIIbI,
TECTUPOBAHUE;
peleHue poheCCHOHATBHO-OPUEHTUPOBAHHBIX

3a11a4
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TUAPOKCHUIIBI,  COJIM;  YIJICBOAOPOABI,  IMPOCTHIC
3dupsl, COUPTH, (EHONBI, aTbACTUIABI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE JS(HPHI, KHUPHI,
VIJEBOABI,  aMUHBI, AMHUHOKHCIIOTBI,  OENKH);
IIPUMEHSATh 3HAHUS O COCTaBE M CBOMCTBAax BEILECTB
JUISL  OKCIICPUMCHTAIBHOH  TPOBEPKH  TUIOTE3
OTHOCUTEIILHO  3aKOHOMEPHOCTEH  MpOTEKaHUs
XUMHYECKUX  PEaKIuid U MPOTHO3UPOBAHHS
BO3MOXKHOCTEH UX OCYIIECCTBIICHUS;

[1P6. CdopmupoBaHHOCTh YMEHHI TOATBEPKIATH
Ha KOHKPETHBIX TNpHUMEpax XapakTep 3aBHCHMOCTH
peaKIMOHHOMI CIIOCOOHOCTH OpTraHUIECKUX
COEJIMHEHUM OT KpaTHOCTH M THUIA KOBAJEHTHOH

CBs3b
n_

G n n
cBs3u (v u ), B3AaUMHOTO BIIVSIHFS

aTOMOB ¥ TPYIII aTOMOB B MOJICKYJaX; a TaKXke OT
0COOCHHOCTEH peann3aluy pa3IndHbIX

MEXaHU3MOB IIPOTEKAHNUS PEAKLIHIA;

MMUCbMEHHAs paboTa;

I1P7. CdopmupoBaHHOCTH yMEHUI
XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM H BO30YXJCHHOM COCTOSIHUM) W HOHOB
XUMUYECKUX d3JIeMeHToB 1 - 4 mnepuonos
Ilepuonnueckoit cuctemsl J.MI. MenaeneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, MCHOJB3ys MoHATUA "s",
"p", "d-s;mexTpoHHBIE" OpOWTANH, YHEPreTHUCCKUE
YpOBHH; OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS
CBOWCTB XUMHUECKHX JIEMEHTOB 1 00pa3yeMbIX UMH

COEIMHEHMI T10 TIEPUOAAM U IPyIIIaM;

nMCcbMEHHas padoTa; 3al0THEHHE
TaOJINIIBL,

I1P8. Biagenue cucTteMou 3HaHUI 0 METOAAX
Haquoro IIO3HAHUA HBHeHI/Iﬁ HpHpO)Z[I)I,
PICHOJ'IB?,yGMBIX B €CTCCTBCHHBIX HayKax nu YMeHI/IHMI/I
HpI/IMeHHTL 9TU 3HAHUA HpI/I 3KCHepI/IMeHTaJIBHOM
HCCIIENOBAHUU BEIIECTB U I 00bICHEHHS
XUMHYECKUX SIBIICHUH, IMEIOIINX MECTO B IPUPOJIS
MIPAKTHYECKON JIEATEILHOCTH YeIOBeKa U B
IMOBCEIHEBHOM JKU3HHU;

VY CTHBII 0NPOC; BHIOIHEHNE 00yYalOIINMHCS
Ja00paTOPHBIX U IPAKTHYECKUX PAOOT; pelieHue

npodeccroHaTbHO-OPHUEHTHPOBAHHBIX
3aa4
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ITP9. ChopMUpOBaHHOCTH YMEHHIA POBOUTH
pacyeThl M0 XUMHUYECKUM (OpMYJIaM B YPaBHEHUSIM
XUMHYECKHAX PEaKINi ¢ UCTIOIB30BaHIEM
(hU3UIECKUX BEIMYUH (MaCCHI,
00beMa ra3oB, KOJIMUECTBA BEIIECTBA),
XapaKTEepPU3YIOIINX BEIIeCTBa C KOINIECTBEHHOM
CTOPOHBI: PAaCUETHI M0 HAXOXKIEHUIO XUMHUIECKON
(hopMyITBI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH
OJTHO U3 UCXOJHBIX BEIIIECTB JIaHO B BUE PacTBOpa C
ONPEAEICHHON MacCOBOM J0JIE paCTBOPEHHOIO

YcTHBIN onpoc; MUcbMeHHas paboTa; BBITIOIHEHNE
00yJaroIMMICS 3aIJaHUI Pa3HOTO

YPOBHS CJIIOKHOCTHU; pEHICHUEC 3a1a;

BEILIECTBA WJIH JIaHO B U30BITKE (MMEET IIPHUMECH);
pac4eThl MacCOBOM WJIM 0OBEMHOM JTOJIN BBIXOJIa
NPOIYKTa PEaKIMK; PacueThl TETIOBOro 3¢ dexra
peaxiuii, 00beMHBIX OTHOIICHUH Ta30B;

[1P10. CthopMUpoBaHHOCTD yMEeHUH
MPOTHO3UPOBAaTh, AHAIM3UPOBATH W OLICHHUBATh C
TIO3UITUH 3KOJIOTHYECKON 0e30MmacHOCTH
MOCJICACTBUS  OBITOBOW M NPOM3BOJCTBCHHOMN

JIeSITEIbHOCTH YeIIOBEKa, CBI3aHHOU ¢ IepepaboTKoM
BEILIECTB; HCIONb30BaTh IOJIY4YEHHbIC 3HAHUS [UIS
OPUHATHS TPaMOTHBIX  PpEIIEeHHH mpobiieM B
CUTYyalUsiX, CBSI3aHHBIX C XUMUEIH;

BBIMIOJIHEHHE ~ OOYYaroIUMHUCS  JTaOOpaTOPHBIX
NpaKTUYECKUX PadoT;

petenne npodeccnoHaIBHO-OPHEHTHPOBAHHBIX 3a/1a4

u

ITP11.
CaMOCTOSITEITBHO

CdhopmMrpoBaHHOCTD yMEHUHI

IUTAHUPOBaTh W TMPOBOJUTH
XUMHUYECKAN JKCIIEPUMEHT (MOTydeHHe U H3Y4YCeHHe
CBOICTB HEOPTaHUYECKHUX U OPTaHUYECKUX BEIIECTB,
KaueCTBCHHBIC PEAKIMH YIJIEBOJAOPOIOB Pa3IUYHbIX
KJIACCOB M  KHUCIIOPOJICOJCPKAIINX OPraHUYECKUX
BEIIECTB, PEIICHUE 3KCICPUMEHTAJIbHBIX 3a/ad I10
Pacro3HaBaHUIO HEOPraHUYEeCKMX WM OPraHUYeCKUX
BEIIECTB) C COOINIOJICHHEM TIpaBUa 0Oe30macHOro
oOpameHuss ¢ BemEecTBAMH U J1a0OpaTOPHBIM
000pyIOBaHUEM, (hopMyHpoBaTh LEeIn
WCCIIEJIOBAHNS, MIPEIOCTABIATh B Pa3IMIHON (hopme
pe3yibTaThl  OKCIEPUMEHTa, aHAIM3UPOBaTh H
OIICHMBATh UX JOCTOBEPHOCTH;

BBITIOJTHEHHE 00yJYarONMMUCS JIAOOPATOPHBIX U
MPAaKTHYECKUX Pa0OT; BHIMOIHEHHE 00YIaIOINMHUCS
3aJaHui Pa3HOTO YPOBHSI CIIOKHOCTH;

perieHue
3a1a4y

npodeccroHaTbHO-OPHUEHTHPOBAHHBIX
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[1P12. CdhopMupoBaHHOCTD YMEHHUH
OCYILECTBIIATh LeJIeHAIIPAaBICHHBIN MIOUCK
XUMUYECKOI HHpOpPMALUH B Pas3INn4IHbIX

MCTOYHHKAX (Hay4Has u y4eOHO-HayYHAas
JWUTEepaTypa, CpecTBa MaccoBOM MH(OpPMAINH, CETh
WutepHeT W apyrue), KpUTHYECKH aHAIU3UPOBAThH
XUMUYECKYI0 HH(pOpMaluIo, mepepadaTbiBaTh ee U
UCIIOJIB30BaTh B COOTBETCTBHHM C IOCTaBJICHHOM
y4eOHOM 3aavei;

YcTHBIH 0npoC; TUChbMEHHAs paboTa; 3aMoTHEHIE
TaOJINLIBL,

I1P13. CdopMupoBaHHOCTH YMEHHH
OCO3HABaTb OIACHOCTb BO3JCHCTBUS HA JKHUBBIC
OpTaHM3MBl  ONpEACICHHBIX BEILECTB, IOHUMAs
CMBICJI ~ [I0KA3aTeJsl  NPEACNbHOM  JOIyCTUMOM
KOHLOCHTpAallMHU, U IOACHATH Ha IpUMEpax CII0COOBI
YMCHBUICHUA W NPEAOTBpalICHUA HNX BpPEOAHOIO
BO3JICHCTBUS Ha OpPTraHU3M YEJIOBEKa.

YcTHBIH onpoc

Kommuiekr 3a1aHuil 1 MHBIX MAaT€PUAIIOB IS IPOBEACHUS TEKYILETO KOHTPOJIA YCIEBAEMOCTHU
U IPOMEXXYTOYHOM aTTeCTAlUU 110 y4eOHOMY IpeaMeTy MPUBOJUTCA B OLIEHOYHBIX MaTepuaiax.

4. AJTANITAIIUS PABOYEM ITPOI'PAMMBI ITPY OBYYEHUWH JIAL] C
OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbS

Ananranus paboyeid mporpaMMbl y4eOHOTO MpeaMeTa MPOBOJAUTCA B Cllydae peaau3aluu
aJaliTUBHONM 00pa30BaTeNbHON MPOrpaMMbl - TMPOTPAMMBI MOJATOTOBKH CHEIUAIUCTOB CPEIHETO
3B€HAa IO CIHELHAIbHOCTH B LENIX oOecrnedyeHus NpaBa MHBAJIWAOB U JIMIl C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbSI Ha TOJIydyeHUE NPO(PecCHOHAIBHOTO 00pa3oBaHUs, CO3JAHUS
HEOOXOIUMBIX Ul TOJYyYEHHUs CpeAHero mpodeccHoHaTbHOr0 00pa30BaHUs YCIOBHUM, a Takke
oOecrieuyeHHsl JIOCTIKEHUS OOyYaloIIMMUCS WHBAJWJIaMH W JIMIAMH C OTpPaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0POBBS PE3YyJIbTAaTOB (DOPMUPOBAHUS MPAKTUIECKOTO OTBITA.
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