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PaGouast mporpamma 06111€00pa3oBaTeIbHON yaeOHON TUCIIUIUIAHBI
OVJI. 01.04 Xumus pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:
- denepanbHOr0 TOCYIapCTBEHHOIO O00pa30BaTENBLHOIO CTaHJApPTa CPEIHEro
npodeccuoHaibHOrO0 00pazoBaHus Mo crenuanbHocTH 44.02.02 IlpenonaBanue B

HadalbHBIX Kiaccax  (yriyOJeHHOW — IMOATOTOBKH), BXOMSAIIEH B COCTaB
YKPYITHEHHOU TPYNIbl  CHEUATBHOCTEH 44.00.00 OGpazoBanue
NeIaTOTMYECKUEe HAYKH, YTBEP)KICHHOTO mpukazoM MwuHOOpHayku Poccum ot
17.08.2022 r. Ne742,3apeructpupoBano B Muntocte Poccum 22.09.2022 .
Ne70193;
C YUETOM:

- poduIIsl Moay4yaeMoro o0pa3oBaHHs.

- NPUMEPHOU NMPOTPAMMBI;

- B COOTBETCTBHH C pabO4YMM y4eOHBIM IJIJAHOM 00pa30BATEILHON OpraHU3aliu
Ha 2023/2024 y4eOHblii To1.

["'apxukaaguena 3arpaT MaroMeJIoBHa - IPENo1aBaTeiib
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1. HACIIOPT PABOYEM TPOI'PAMMBI YUYEBHOM JUCIUILJINHBI
OV/. 01. 04 Xumust

1.1. O6sa1acTh NPpUMeEHEHUS] IPOTrPaAMMbI

Pabouas nporpamma y4yeOHON AMCLUILIMHBI SBJISETCS YaCThIO IPOrPaMMBI
noAroToBku crennauctoB cpeanero 3seHa (IIIICC3) B coorBercTBUM ¢ I'OC no
cnequansHoct CIIO 44.02.02 IIpenmogaBaHue B Ha4YaJbHBIX KJIaccax
(YyriiyOJleHHOW TOATOTOBKM), BXOASIIEM B COCTaB YKPYNHEHHON TIpyHIIbI
cnequanbHocTeld  44.00.00 OOpa3oBanme M mNeJArormyecKue HAYKH 110
HarnpasiieHHI0O OQ0pa3oBaHue M MeJarorudecKue HayKm.

1.2. Mecto aucuumiunbl B cTpykrype IIICC3: nucuunianHa BXOAUT B LMK
00111e00pa30BaTEIbHBIX JTUCITUTIINH.

1.3. Hesn, 3a1a4u ¥ IVIAHUPYeEMbIe Pe3yJbTAThl 0CBOCHHS THCIUILTUHBI

Hemn pucommiauebl. DopmMupoBaHHE Yy CTYAEHTOB NPEACTABICHHS O
XUMHYECKON COCTABIIIOIIEN €CTECTBEHHO - HAYYHOU KAPTHHBI MHPA KaK OCHOBBI
INPUHATUS PEIIEHUH B  JKU3HEHHBIX M IPOU3BOACTBEHHBIX  CHUTyalHUsX,
OTBETCTBEHHOT'O TIOBEJICHMSI B IIPUPOTHOM CPEJIE.

3axauyu AUCUMILIUHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOIIECCOB U SIBJIEHUI B OKPY’KAIOLIEH Cpelie, HEeTOCTHOM HAyYHOW KapTHUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABIISITh (POPMYJIbI HEOPraHUUECKUX M OPTraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHYECKHX peakluil, OOBACHATH UX  CMBICI,
VMHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX  XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUi 0OE€30MacHOro
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HUCIOJIb30BATh MH(POPMALIMIO XUMHUYECKOTO XapaKTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh  yMEHHS ~ NPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATEIbHOCTH M XWUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHMMAHKUE 3HAUUMOCTH JOCTHXKEHUN XMMHUYECKON HAyKH
Y TEXHOJIOTUH AJIsl Pa3BUTHUS COLMATBHON U MPOU3BOJICTBEHHOM cep.



Iliianupyemblie pe3yabTaThl OCBOEHHUSI 0011€00pPa30BaTEILHOM IUCHUILIMHBI « XuMus» B cooTBeTcTBUU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Koxn m HamMeHoBaHHe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

¢GopmMupyembIx JIMYHOCTHBIE W MeTanpeAMeTHbIe IlpeameTHbie

KOMITeTEeH LU

OK 01. BeiOupats B yacTH TPyAOBOI0 BOCIIMTAHMSA: - BIIQJETh CHUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas
CIOCOOBI PELIeHUs 331a4 | - TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTHM MAcTEpCTBA, | BKJIKOYAET: OCHOBONOJAralollue IMOHATHS (XUMHUYECKUMH
npogeccuOHaTBLHON Tpyaoooue; DJIEMEHT, aTOM, JJICKTPOHHas o0oyiouka aroma, s-, p-, d-
JesTeNbHOCTH - TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTH TEXHOJIOTUYECKON U | DJIEKTPOHHBIE  OpOMTaIM  aTOMOB,  MOH,  MOJEKYIa,
MPUMEHUTEIHHO K COLMAIBHOW HAINpPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, | BaJICHTHOCTH, AIIEKTPOOTPHLIATENILHOCTB, CTETIeHb

Pa3JIMIHBIM KOHTCKCTaM

IJIaHUPOBaTh |
JIESITEILHOCTD;

- HHTEepeCc K pas3nuyHbiM chepam mpodeccHoHAIBHON
JIeSITENLHOCTH,

OsBaagenue YHHBepPCAJbHBIMU
M03HABATEJIbLHBIMH JAeliCTBUSIMH:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS !

- CaMOCTOSITENIbHO (OPMYITUPOBATh M aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- ONpeneNsATh LU JeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

CaMOCTOATCIIBHO BBIIIOJIHATD

TaKyo

y4eOHBIMU

- BBISIBJISATH 3aKOHOMCEPHOCTHU u MMPOTHUBOPCUMA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTB KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATDH
COOTBETCTBHUEC PE3YJIbTATOB LCIAIM, OLICHUBATh PHCKH
HOCJ'ICI[CTBPIIZ ACATCIIbHOCTH,

- pasBuBaTb KpPCATHBHOC MbLIIUJIICHHUC TIIpU PCIICHHUHN

YKU3HEHHBIX TIPo0iieM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

- BIAJCTh HaBBIKAMH  Y4e€OHO-HCCIENOBATEIILCKOW U
IIPOEKTHOM JIeATeNbHOCTH, HaBbIKAMHU pa3pelieHus mpooem;

OKHUCJICHHs, XMMHMYECKas CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBI O00BEM, YIJIEPOIHBIA CKeNeT, (yHKIHMOHAIbHAS
rpynna, paaukal, HW30Mepus, H30MEpbl, I'OMOJIOTMYECKUN
pan, TOMOJIOTH, YTJI€BOI0POIbL, KHCIIOPOJ- u
a30TcoJiepKalllue COECJUHEHUs, OHOJOrMYECKH aKTHUBHBIE
BellecTBa (yrjaeBOJbl, JKUPBI, OEIKHU), MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJIJIMYECKAsl PEIIETKA, THUIIBI XUMHYECKHX peaKkLun
(OKHCITUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
HHJIOTEPMHUUYECKHE, PEAaKIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJINTUYECKAs
JUCCOLMAIUs, OKUCIUTEIb, BOCCTAaHOBUTENb, CKOPOCThb
XUMHUUYECKON peaklluy, XUMUYECKOE PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpHUs XUMHMYECKOIO CTPOEHHS OpraHMYeCKHX
BeuiectB  A.M. byrnepoBa, Teopusi 3JIEKTPOIUTHYECKON
aucconyanuu, nepuonuuyeckuii 3akon J[.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SA3bIK XUMHHU, (DAKTOIOTHYECKHUE CBEJICHUS O

CBOIicTBaxX,  cocTaBe, TOJIYy4YeHMHM U  O€30MacHOM
MCII0JIb30BaHNNU BaXHEHIINX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB B OBITY M  MPaKTHYECKOH

JACATCIIbHOCTH YCJIIOBCKA,
- YMCTH BBIABJIATHE XAPAKTCPHBIC IMPHU3HAKKW W B3aMMOCBA3b
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- BBISABIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTaTh TUIIOTE3Y €€ PEILICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTciIbCTBa CBOHUX
YTBEPXKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AaHaJIM3UpoBaTh IMOJYYCHHBIC B XOAC PCIICHHUA 3aJdaqun
pe3ysbTaThl, KPUTUYECKM OLEHMBAThb HX JOCTOBEPHOCTH,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCUTh 3HAHMS B IIO3HABATEIbHYI0 U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- YMETb MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX IPEIMETHBIX
oOJacTei;

- BBABUIaTb HOBBIE HJEH,
IIOAXO/IBI Y PELLICHMU,

- CIIOCOOHOCTh HX MCIIOJIb30BAaHUSI B I103HABaTEIbHON U
COLIMAJIBHON ITPAKTHUKE

npepjiaraTb OPHUIMHAJIBHBIC

HN3YUCHHBIX HOHSITHfI, INPpHUMCHATH
IIOHATHUA IIpu OIIMCaHHNHN CTpOCHUA u CBOMCTB
HCOPTaHNYCCKUX u OpTraHUYCCKUX BCIICCTB )51 ux
HpeBpaH.[eHHfI; BBIABJIATh B3aMMOCBS3h XMMHUUYECKUX 3HAHUU

COOTBCTCTBYIOIIIUC

C IIOHATHUAMU u mpeaAcCTaBJICHUAMUA APYyrux
C€CTCCTBCHHOHAYYHBIX IIPCIAMETOB;
- YMCTb HCIIOJBb30BaTh HanMCHOBaHUA XUMHNYCCKHUX

COCIMHEHUN MEXIyHAPOJHOIO COH3a TEOPETUYECKOH U
IPUKIAJHON XUMHHM U TPUBHAJIbHBIE Ha3BaHMs Ba)KHEHIIMX
BEIIECTB  (STWJIEH,  aleTWIeH, [JIMUEpUH,  (eHo,
(dopManbaeru, yKCycHas KHCIIOTa, IVIMLUH, YrapHBIM ras,
YIJIEKUCHIBIA a3, aMMMakK, raileHas HW3BECTb, HEralleHas
U3BECTh, MUTHEBAsI COAA W JIPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OPraHWYECKUX BEUIECTB, YpPAaBHEHUS
XUMHUYECKUX PEaKLUN, OOBSICHATh UX CMBICII; MTOATBEPKIATh

XapaKTCPHLBIC XUMHUYCCKUC CBOMCTBA BCIICCTB
COOTBECTCTBYHOIIMMU OKCIICPUMCHTaAMU u 3alluCAMH
ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

- YMCTb YyCTaHaABJIMBATh [MNPUHAAJICIKHOCTb HU3YUYCHHBIX

HEOPraHUYECKNUX U OPTaHUYECKUX BEIIECTB K ONpPENEICHHBIM
KjlaccaM M TpynmaMm COEJUHEHHH, XapaKTepu30BaTh MX
COCTaB W BaXHEHIIME CBOWMCTBA; ONPENENATH BUIBI
XUMHUYECKHX CBSI3eH (KOBaJIEHTHAs, HOHHAsI, MeTaJlJIN4ecKas,
BOJIOPOJIHAs), THUIbl KPUCTAUIMYECKHUX PEIIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMHUYECKHE PEAKIUH; - CHOPMUPOBATH
IIPEJICTaBIICHHUS: 0 XUMUYECKOU COCTaBJIAIOUIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPA, pPOJIM XUMUU B
MO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS
U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIbHON TIPaMOTHOCTH,
HEOOXOAMMOW JJIsl  pelleHHs TNPAKTHYECKUX 3a7ady U
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IIPUPOAHOM CpeLE;

- YMETh MPOBOJUTH pacueThl MO0 XUMHUYECKUM (opmynam u
YPaBHEHHSAM XHMMHMUYECKHUX PEAKIUN ¢ HCIOJIb30BAHUEM
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(GU3NYeCKUX BEIMYUH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0beMa (HOpMallbHbIE
yCIOBHs) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BATh
CHUCTEMHbIE XUMHUUYECKUE 3HAHUSA JUISl NPUHATUS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEIIECTBAMM U UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
WHTEPIpPETAIUN
uHpOpMaLNU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEIbHOCTH

B 00Js1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOILIECTBEHHOU
MPaKTUKH, OCHOBaHHOTO Ha auasnore KYJBTYP,
CIIOCOOCTBYIOLIIEIO ~ OCO3HAHMIO  CBOEr0  MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpILUEHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYpPbI
KaK CpeACTBa B3aUMOJCHCTBUSA MEX]Yy JIOAbMU U MO3HAHUSA

MHpa;
- OCO3HAHME IIEHHOCTH HAay4YHOH JEATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH ~ TNPOCKTHYIO M HCCIEIOBATENLCKYIO

JEeSTeNIbHOCTh MHIMBUyalbHO U B TPYIIIIE;
Osiasenue YHHUBepPCAJIbHbIMH
NMO3HABATEJIbHBIMU JACHCTBHAMM:

B) padoTa ¢ unopmaumeii:

- BIQJ€Th HAaBbIKAMHU TMOJY4YeHHUS UHPOpMalUU U3
HCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH
MOUCK, AaHaJliu3, CHUCTEMAaTU3alMi0 U  HUHTEPIPETAIUIO
MH(pOpMaLlMU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

- co37aBaTh TEKCTHl B pa3IUYHBIX (opMarax ¢ y4eToM
Ha3HauYeHHUs] MHGOPMAIIUU U 1IETIEBOM ayIUTOPHUH, BhIOMpas
ONTUMATBHYIO0 (OPMY TIPEICTABICHUS U BU3yaTH3aIUH;

- OCHUBATb JOCTOBCPHOCTDb, ICTUTUMHOCTDb I/IH(l)OpMaHI/II/I, (S
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- WCIOJB30BaThb  cpeactBa  MHPOPMAINMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u OpraHn3alluOHHBIX 3a1a4 C
coOnrofieHreM  TpeOOBaHW  DPrOHOMHUKH,  TEXHUKHU

yueOHBIMU

- yMeThb IUIaHMpPOBaTb U  BBINOJHATH  XUMUYECKUUI
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYEeCKUX BEILIECTB MpU
HarpeBaHuy, MOJIY4YEHHE ITUIIEHA U U3YYEHHUE €r0 CBOMWCTB,
KaueCTBEHHbIE PEAKI[MU Ha allbJIETH]Ibl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypauusi OEJIKOB IpU HAarpeBaHWUM, IBETHBIC
peakiuu OeNKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNATh Cpeay BOIHBIX pPACTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdaT-, KapOOHaT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pellaTh 3KCIEpUMEHTAJIbHbIE 33aJaud II0
temMam "Metamael" u "Hemetayel") B COOTBETCTBHUHU C
IpaBWJIaMd TEXHUKU O€30IaCHOCTH IpH OOpallleHuu ¢
BelIECTBAMHU u 1a00paTOPHBIM 000pyI0BaHUEM;
MPEJICTaBIATh PE3yibTaThl XUMHUYECKOTO JKCIEpPUMEHTa B
dbopme 3amucH ypaBHEHHMH COOTBETCTBYIOLIMX pEaKUud U
(GbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- yMeThb aHAJIMW3UPOBaTh XUMMYECKYI0 HH(OpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopManuu, cetb IHTEpHET U ApyTHe);

- BIQJEThb OCHOBHBIMM METOJaMU HAy4YHOTO IO3HaHUS
BEIIECTB U XMMHUYECKHX sIBIIEHUH (HaOmroeHne, u3MepeHue,
AKCIIEPUMEHT, MOJIETTMPOBAHHUE);

- YMeTh NMPOBOAUTH pacueThl M0 XUMHUYECKHM (opMyiIaM U
YpaBHEHUSM XHMHYECKUX peaKIuil ¢ HCIOIb30BaHUEM
(Gu3MYeCKUX BEIMYUH, XapaKTepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMajbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BAThH
CUCTEMHbIE XMMUYECKUE 3HAHUS ISl MPUHSATHUS PEIICHUN B
KOHKDETHBIX  JKM3HEHHBIX CHUTyalusX, CBA3aHHBIX C




0€30MacCHOCTH, TUTHEHBI, pECypcocOepeKeHusi, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30MacHOCTH;

- BJaJeTh HaBBIKAMM  DPACIIO3HABAHHUA M 3aLUTHI
uH(popMalu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH,

BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEJILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIAJICHUC HaBEIKAMH y4e0HO-UCCIIeIOBATEILCKOMH,
MIPOCKTHOM M COIMATILHOM IS TEIbHOCTH;

OgilajleHHe YHUBEPCAJbHBLIMH KOMMYHUKATHBHBIMH
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- TOHMMAaTh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOU U
WHIUBUTyaJIbHON PabOThI;

- MPUHUMATh LETH COBMECTHOIH JIeSITEIIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBUS TIO €€
JOCTYDKCHHIO: COCTABJIAITh IUIAH JCHCTBUH, pacrpeacisTh
pOJIM ¢ y4€TOM MHEHUN YYACTHUKOB OOCYXKIATh Pe3yJbTaThl
COBMECTHOM pabOTHI,

- KOOpPJAMHHUPOBATH U BBHIMOJHATH pabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATErHMUECKOE MOBEICHHE B

paanqu,Ix CI/ITyaIII/ISIX, Hp OSIBJISITH TB Op‘IGCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Oejaaaenue YHUBEPCAJIbHbIMHU peryJjasiTHBHbIMH
JeHCTBUSIMM

) NPUHSITHE Ce0s U APYTUX JIO/IEi:

- IPUHUMATb MOTHMBBI M apryMEHTBl APYTUX JIIOJAEH INpHU
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- TNpU3HaBaTh CBOE IPaBO M INPaBO JAPYTruUX JIIOJAEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C O3 JAPYTOro
YeJIOBEKa;

- yMeThb IUIAHUPOBaTh M  BBINOJHATh XUMHUYECKUU
AKCIIEPUMEHT (IIPEeBpAIeHHs] OPraHUYEeCKUX BELIECTB MpU
HarpeBaHuM, MOJYUYCHHUE STUJICHA M U3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbBIEC PEaKI[MU Ha allbJETU/Ibl, Kpaxmall, yKCYCHYIO
KHCIIOTY; JIeHaTypaiusi OCTKOB NpPH HAarpeBaHWU, I[BETHBIC
peakiuu OeNKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNENsATh Cpeay BOIHBIX PacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, KapOOHAT - M XJOPUA-aHUOHBI, HA
KaTHOH aMMOHWUS; PEIIaTh 3KCIEPUMEHTAIbHBIC 3aJlayd IO
temMam "Metamael" u "Hemeramnel") B COOTBETCTBUM C
MpaBUJaMHd  TEXHUKU OE€30MaCHOCTH MpuU OOpalleHHuH ¢
BeIIECTBAMHU u 1a00paTOPHBIM 000py/I0BaHUEM;
MPEACTABISITh PE3YJBTAThl XUMHUYECKOTO SKCIEpPUMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUd U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB

OK 07. CoxelicTBOBaTH

B 001acTH 3K0J10rn4eCKOro BOCIMTAHUA:

- C(I)OpMPIpOBaTL MNpCACTABJICHUS: 0 XUMHYSCKOMN




COXPaHEHHIO
OKpYIKarolien cpejipl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
TIPHUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIHUsAX

- ¢(hOpMUPOBAHHOCTH FKOJIOTUYECKON KYJIbTYpHl, HOHUMaHHE
BIMSHUS  COLMAIbHO-3KOHOMHUYECKMX  IPOLECCOB  HA
COCTOSIHME NPUPOJHOM M COLHAIBHOU CpeIpl, OCO3HAHHE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAaHMPOBAaHHE U  OCYILECTBICHHE  JIEHCTBUM B
OKpY’Karollled cpelle Ha OCHOBE 3HAHMS LEJNEel yCTOMYUBOIO
pa3BUTHS YEJIOBEUECTBA;

AaKTUBHOE HENpUATHE JEHCTBUI, MPUHOCIIIUX  Bpel
OKpYXKaroIleH Cpese;
- yYMEHHE POTHO3UPOBATh HEeOIaronpusITHbIE

DKOJIOTUYECKHE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBHM,
IIpel0TBpallaTh UX;

- paclimp€Hu€  OIlblTa ACATCIbHOCTHU JKOJOTHYCCKOM
HaIIpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH y‘-IC6HO'I/ICCJICIlOBaTeJH)CKOI>'I,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

COCTaBJISIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHUpa, pOJIU
XUMHH B TIO3HAHWM SIBJICHUN MPHUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI ¥ KYJIBTYPBl JHYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a71a4 ¥ SKOJOTMYECKH 0OOCHOBAHHOT'O OTHOIIECHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

- YMETb coOnroaaTh paBuiIa 9KOJIOTHYECKHU
1[e1ecoo0pa3Horo  MOBEACHUS B OBITY MW TPYIOBOHU
JIESTEIBHOCTH B LEJISIX COXPAaHEHMsI CBOETO 370pOBbSl U
OKpYXarollel NPUPOJHONU Cpenbl; YYUTHIBATH OMACHOCTH
BO3JICUCTBUS Ha KUBBIE OPTraHU3MbI OTIPE/ICTICHHBIX BEIIECTB,
MOHMMAasl CMBICT TIOKa3aTeNisl MPEIeNbHONH JOMYyCTHMOMN
KOHIICHTPALIUU

1.4. PexoMeHayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE MPOIPAMMBbI AUCUMILIUHBI:

MaKCUMalbHOW yueOHOM Harpy3ku oOydaromierocst 84 yaca, B TOM YHCIIE:

00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3Kku oOydaromierocsi 78 4yacos




2. CTPYKTYPA U COJAEP)KAHUE YYEBFHOW JUCHUILIAHBI

0OV /J1.01.04 Xumus

2.1. O0beM JUCUUILIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoii paboTbl

Oobvem uacoe

MaxkcumajibHasi ydeOHas HArpy3Ka (Bcero)

84

Oobs3aTesibHAsI AyIUTOPHAA y4eOHAasi HATPY3Ka (Bcero)

78

B TOM YHCJIC:

nabopaTopHbIe 3aHATH

MPAKTUYCCKUC 3aHATUA

KOHTPOJIbHbBIE paOOTHI

KypcoBasi pabota (IIpOeKT) He npedycmMompeno

CamocrosiTesbHas padora o0yuyawuerocs (Bcero)

Htorosas arrecrarus B popme nudpepeHnpoBaHHOTO 3a4eTa
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2.2. TemaTuyeckuii mjiaH u coaep:xxanue aucuuniannbl OYV]J1.01.04 Xumus

HanmenoBanme O0bem YpoBennb
Conep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie U NPAKTHYECKHE 3AHATHS.
pa3aesioB u TeM 4acoB O0CBOEHUA
1 2 3 4

Pasznea 1. 8

OcHoBBI

CTpOeHust

BelllecTBa

Tema 1.1. CopnepxaHue yueOHOro MaTepuaia 6

CrpoeHue aToMOB . . 1
XUMIUCCKIX CoBpemeHHast MoJieNib CTpoeHHsT aToMa. CHUMBOJIMYECKUN SI3bIK XUMHH. XUMHUYECKUHA DIIEMEHT
SIIEMCHTOB I DnektpoHHas kKoHburypamus aroma. Knaccupukaius XUMHYSCKHX 3JeMeHToB (s-, p-, d-

—— AJICMEHTHI).

XUMHYECKON 4
CBSI3H BanentHele  anekTpoHbl.  BaneHTHOCTh.  DJEKTpOHHAsT MPUPOJAa  XUMHUYECKOW  CBSI3M.
DNeKTPOOTPULIATETLHOCTD. Bunbt XUMUYECKON CBSI3U (xoBasIeHTHas, HMOHHas,
MeTaJlJIn4ecKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHHUS.
JlaGopaTopHble pabOThI -
[IpakTueckue 3aHATUS
Pemrenue 3agaHuii Ha MCHOJIB30BaHUE XUMHUYECKOM CHMBOJIMKM W HAa3BaHUW COEIMHEHHUU IO 2
MEXIyHapoAaHOW  HOMeHknatype I[lpakThueckuwe 3amaHus Ha YCTAaHOBJICHHE CBS3U MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKHX DSJIEMEHTOB M [EPUOJAMYECKMM H3MEHEHHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCIMHEHHUI B COOTBETCTBUH C MOJIOKEHUEM B CUCTEME.
KonTponbHbie paboThl -
CamocrosTenbHas paboTa 00y4aromUXCs -

Tema 1.2. Copnepxanne y4yeOHOro marepHaia 2
Hepuoxmieckui [Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT 2
3aKOH ¥ TabJmia [Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

J.U. Menneneesa 3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEHIECTB B COOTBETCTBUU C TTOJIOKEHUEM 2

XUMHUYECKOTo 3nemMeHTa B [lepronnueckoit cucreMe. MupoBo33peHUYECKOE M HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.M. Menneneesa. [Iporuosst JI.M1. MenneneeBa. OTKphITHE HOBBIX
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XHUMHUYECKUX 3JICMCHTOB.

JlaGopaTopHbie paboThHI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbubie paboTs

CamocTtosTenbHas paboTa 00y4aroIIUXCs

Pazpea 2.
Xumunueckue 11
peakuuu
Tema 2.1. Tunst | Comepxanue yuyeOHOro marepuana 6
XUMHYCCKHUX 1. | Knaccudukanus v TUTIBI XUMUYECKUX PEAKIMMA ¢ y4acTHEM HEOPTaHHMYECKUX BEIICCTB.
peaxkuuii
2 | CocTaBnenue ypaBHEHHMI PEaKLUi COCIMHEHHUS, PA3JI0KEHNUS, 3aMELICHHs, OOMEHa, B T.4. PEaKILMI
TOpPEHHUs], OKUCIICHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUsI OKUCIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTED. 4
3. | Cocrasnenue u yYpaBHUBAaHHUE OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl METOI0M
9JIEKTPOHHOTO OajaHca.
4. | OKHCIMTENEHO-BOCCTAaHOBUTENILHEIE PEAKIIMH B IIPUPOJIE, IPOU3BOICTBEHHBIX IPOLECCAX U
AKHU3HEESITEIbHOCTH OPraHU3MOB.
JlaBoparopHbie pabOTHI -
[IpakTueckue 3aHATUA
KonunuecTBennbie oTHOIIEHNUS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU M PAcUeThl
[0 YpaBHEHUSAM XUMHUYECKHUX peakiuil. Monb Kak eIMHHIa KOJMYecTBa BemiecTBa. MomsipHas 2
1. | macca. 3akoHbBI cOXpaHEHMs] Macchl U OSHEpruu. 3akoH ABoraapo. MosspHbIi 00beM TIa30B.
OTHOCcuTENbHAsT TMJIOTHOCTh Tra3oB. PacueTel 1O ypaBHEHUSIM XUMHUYECKHUX peakUuid ¢
HCIOJIb30BaHNEM Macchl, 00beMa (HOpMallbHbIE YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA
KonTponbHbie paboThI
CamocrosiTennpHass paboTa O0ydaroIIHXCS -
Tema 2.2. Teopus [ Conepxanue yuyeOHOro marepuana 2
SJICKTPOJINTH- Teopust snexTponuTUyecko aucconuanuu. MoHBI. DIEKTpOdIMTHI, HEIIEKTPOIUTHL. Peakiuu
HECKOH 1. | nonHoro o6mena. CocraBieHHE peakIMii MOHHOIO OOMEHa MyTeM COCTABJICHMS HUX IOJHBIX U 2
Aucconnannm COKpAIllEHHBIX HMOHHBIX ypaBHEHWH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHds Ha COCTABIICHHE
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WOHHBIX peaKIil

JlaGopaTopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATUA

“Tunbl XAMUYECKUX PEAKIUN™.

1 HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOHBIX U 00pA3yIOIIUXCS BEIIECTB) U 2
" | mpU3HAKOB XUMHUYECKUX peakiuil. [IpoBenenune peakuniit HOHHOro 0OMEHa, ONpeesIeHUE CPE/Ibl
BOJHBIX PaCTBOPOB. 3a/1aHHsI HA COCTABJICHUE HOHHBIX PEeaKIIUH
KoHTtposnbHble paboThl
1
CrpoeHue BelecTBa U XMMHUYECKNE PEAKLIUH.
CamocrosTenbHas paboTa 0o0ydyaromuxcs -
Pazpnen 3.
Crtpoenue u
CBOIICTBA 15
HEOPraHH4YeCKUX
BellecTB
CogepxaHue yueOHOro MaTepuaia 6
Tema 3.1. 1 | Tipeaver Heopranmueckoii xummn. Knaccudukanus neopranuecknx emects. TIpocteie n
Knaccnukamms, | = | cnoxnsie Bemectsa.
HOMCHKIIaTypa 1 2 OcCHOBHBIE KJIaCChI CJI0KHBIX BEILIECTB (OKCH/IbI, THIPOKCH/IbI, KUCIOTHI, COJIH). B3anMocBs3b
CTPOCHHUC " | HeoprauMyeckux BelecTB. ArperaTHble COCTOSIHUSI BEIIECTBA.
HEOPraHUYECKUX Kpucrannuueckue u amop¢Hsbie BemecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHas, 4
BELIECTB 3. | MonekynspHasi, MOHHas, MeTaJUTMYecKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.
4 3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BUJ1a XMMUUYECKOM CBSI3U U THIIA
" | xpucTannmueckoit pemerku. [IpuunHB MHOTOOOPA3Hsl BELLIECTB.
JlaGopaTopHble pabOThI -
[IpakTueckue 3aHATHS
HomeHknarypa HEOpraHM4eCKuX BEIIECTB: Ha3BaHHUE BELIECTBA UCXOS U3 UX XUMUYECKON )

(hOpMyYITBI MM COCTABICHUE XUMHUYECKON (POPMYITBI HCXOIS U3 HA3BaHUS BEIIECTBA 110
mexayHapoanoit (MFOITAK) wiu TpuBHanbsHOM HOMEHKIIATYPE.
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Penrenune npakTHuecKux 3aaHuil IO KiIacCU(UKAIH, HOMEHKIATYPE U XUMUYECKUM (hopMysIam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (YrapHBIH ra3, yriIeKUCIbIA ra3, aMMHaK, raiieHas
W3BECTh, HETallleHasl U3BECTh, TUTHhEBAs COJIA U JAPYTHX): HA3bIBATh U COCTABIISATH (POPMYITBI
XUMHUYECKHUX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K Ki1accy. VICTOUHUKH XUMHYECKON
nHpopmanuu (cpencts MaccoBor nHGopMmanuu, cetb UuTepHeT u apyrue). [louck nndopmaruun
110 Ha3BaHUSM, HIICHTU(UKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM.

KoHTtpomnbHbIe paboThI

CamocrosTenbHas paboTa 00ydyaromuxcs

Tema 3.2. ®usuxo-| Conepxkanue y4eOHOTO Marepuaia 9
XUMIHCCKIC Meramisl. O6mme (U3MYECKMe ¥ XHMUYECKHE CBOMCTBA MeTauioB. CHOCOOBI IIOJTyYEHHS.
CBOUCTBA 1. | 3HayeHre METANJIOB U HEMETAIJIOB B MPUPOJAE U >KU3HEACATEILHOCTU 4YeJIOBEKa U OPTaHH3MOB. 2
HEOPraHn4eCKuX Koppo3sust MeTamios: BUabI KOPPO3HH, CIIOCOOBI 3aIIUTH METAJJIOB OT KOPPO3UHU.
BEILIECTB - -
Hemerannpl. O0mue ¢u3nueckue M XMMHUYECKHE CBOMCTBA HeMETa/IoB. THUIHUYHBIE CBOICTBa
2. | memerauioB IV— VII rpynn. Knaccudukanus m HOMEHKIATypa COCIMHEHHH HEMETaJlIOB. 2
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B MPUPO/IE.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHI0B, THIPOKCHUIOB,
3. | kucnort, coneit u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2
COEIMHEHMH, BHICIIINX OKCHJIOB M TUJPOKCUIIOB.
JlaGopaTopHbie pabOTHI -
[IpakTueckue 3aHATUA
CocraBiieHne YypaBHEHMIl XHUMHYECKMX peakUWid C y4yaCTHEM IMPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAUIOB M HEMETAUIOB; OKCHUIOB METAJUIOB, HEMETAUIOB H
1 aM(pOTEpHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUN U aM(OTEPHBIX TUAPOKCHIOB; 2
" | Heoprannueckux cosel, XapakTEpU3YIOIUX UX CBOMCTBA. PellleHne npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA, COCTaB, MOJYy4YeHHE U OE€30MIaCHOE HCIOJIb30BaHUE
BOXHEHUIIMX HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOM NesITeTbHOCTH YEJIOBEKA.
KoHTtposnbHble paboThI 1
CBoOlCTBa HEOPTAHMYECKUX BEIIECTB.
CamocrosTenbHas paboTa 00y4aromuxcs -
Pa3nean 4.
Crpoenne n 24
CBONCTBA
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OpraHH4YecKuX
BeIleCTB

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPTraHUYeCKUX
BEIIECTB

Conepxanue y4eOHOTo marepuaia

IlosiBiieHHE M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto
Y 3HaYCHHE OPraHU4eCKOM XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHE KaK MOPSAIO0K COCIMHEHUsI aTOMOB B MOJIEKYJIE COIJIACHO UX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHYECKOIO CTPOCHHUS OpPraHMYECKHX CcoequHeHud A.M.
1 BytnepoBa. YrieponaHblil CKelNeT OpraHM4ecKOW MOJEKYJbl. 3aBUCUMOCTb CBOWCTB BEILECTB OT
" | XuMHYeCKOro cTpoeHust mMosekyn. M3omepus u uzomepsl. [loHstue o (GyHKIMOHAIBHOU rpymIie.
Pagukan. IIpuHumnbel  kjacCUpUKaLMKM — OpPraHMYECKMX — COeAMHEHMM.  MexayHapoaHas
HOMEHKJIaTypa ¥ IPUHLIMUIBI HOMEHKJIATYpbl OpraHM4eckux coeauHeHui. Ilonarue 006
a30TCOJEPKAIINUX COETUHEHUAX, OMOJIOTMYECKN aKTUBHBIX BEIECTBaX (YIJIEBOAAX, XKHUpax, OenKax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, MTOJIUMEP, CTPYKTYPHOE 3BEHO).

JlaGopaTopHbie pabOTHI

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Homenknarypa opraHM4ecKiX COeIMHEHUHN OTIIENbHBIX KIacCOB (HACHIIEHHbIE, HEHACHIIIECHHbIE U
apoMaTHYeCKHUE YTIIEBOAOPOJIbI, CIIUPTHI, (PEHONBI, albACTHAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U
1 np.) CocTaBiieHHE MOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYJ OpPraHMYECKHUX BELIECTB
OTJIETIbHBIX KJIACCOB, UCIIOJIb3YS X HAa3BaHUS MO CUCTEMATUUYECKON U TPUBUAIBHOW HOMEHKIIATYpE
(3THnNeH, aueTWwieH, TNuUepuH, (eHos, (opMaiabAerui, YKCyCHas KHUCIIOTa, INIMIMH). Pacuersl
npoctenniel (opMysbl OPraHNuecKOM MOJIEKYJIIbI, UCXO0/1 U3 JIEMEHTHOI0 cocTana (B %).

KonTtposnbHble paboThl

CamocrosTenbHas paboTa 00y4yaromuxcs

Tema 4.2.
CaoiicTBa
OpTraHUYECKHUX
COCIMHEHU I

Conepkanre y4eOHOTO Marepuaia

20

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHHUH OTAEIBbHBIX KJIacCcOB (0COOEHHOCTH
KJIacCU(pUKALMM W HOMEHKJIATypbl BHYTPH KJlacca, TOMOJIOTHYECKUH psii U obmas (opmyna;
n3oMepus; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOJTyUEHUS ):

1. | — mpeaenbHBIE YIIIEBOAOPObI (AIKaHBI U LIMKJIOAIKaHb). |'opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX
UCTOYHHUKOB TeIUIa B TPOMBIIUIEHHOCTH M ObITy. CBOMCTBa HPUPOIHBIX YIJIEBOJIOPOJIOB,
HAax0’KJICHHE B NIPUPOJIE U TPUMEHEHUE AIKAHOB;
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— HempenebHbIe (aJKEHBI, aJIKUHbI U alIKaJIMeHbl) U apoMaTHYeCKHUe YIJIEeBOJOpoJbl. ['opeHue
2. | ameTwmiieHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TUTAMEHU JJIsSI CBAPKU U PE3KU METAJUIOB.

— KHCJIOPOJCOAEpKAIMe COeAUHEHHUs (CIUPTBl U (EHONBI, KapOOHOBBIE KUCIOTHI U 3(HPH,
aIbJIETM/Ibl U KETOHBI, JKUPbI, yriaeBonbl). IIpakThueckoe mNpUMEHEHHE STHICHIVIMKOJIS,
3. | rmunepuna, ¢enona. [Ipumenenne Qopmanbaernia, aneTaabIeruaa, YKCyCHOM KHCIOTHI. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MOIOIINE CBOMCTBA MBLUI— a30TCOEPIKAIINE COSAUHEHUS
(aMMHBI M aMHHOKHCJIOTBHI, Oenku). BpicokOMOneKynsipHble COEIMHEHUS (CHHTETHYECKHE WU
OMOJIOTNYEeCKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTypHOe 3BeHo. [lonmmmepusanus STHIIEHA
KaK OCHOBHOE HAIIPaBJIEHUE €ro NCIOJIb30BaHUSI.

I'eneTnyeckas cBA3b MEXKIY KJIaCCAMU OPTaHUYECKUX COCIUHEHUN.

CBolicTBa OpPraHUYECKUX COEAMHEHUH OTIENbHBIX KJIACCOB (TPUBUAIbHAS U MEXKIyHapOaHas
4. | HoMeHKNaTypa, XMMHYECKHE CBOWCTBA, CIOCOOBI IOJNydyeHMs): INpeAeibHble (AIKaHbl U
LUKJIOAJIKAHbI ), HEMIpeiebHbIE (AJIKEHbI, AJIKUHBI U aJKaJAUEHbI) U ApOMATUYECKUE YTIIEBOJOPO/IbI,
CcupThl U (DEeHOJbI, KapOOHOBBIE KHCIOTBI U 3(UpPbI, albJIeruibl M KETOHbI, AMHHBI HU
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUA. 3a/JlaHusi Ha COCTaBJICHHE YpaBHEHMI
XUMUYECKUX PEAKLUHN C y4aCTUEM OPraHUYECKHUX BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHS.

JlaGopaTopHbie paboThHI

HpaKTI/I‘ICCKI/Ie 3aHATHUA

CocraBieHue cxeMm peakuuil (B TOM YHCIE MO MPEIOKEHHBIM 1IeTI0YKaM MpEeBPaLIeHUit),
XapaKTepU3YIOIIUX XUMHUYECKHE CBOMCTBA OpPraHMYECKUX COEIWHEHUN OTIENbHBIX KJIACCOB,
CrocoObl WX TMOJIyYE€HHs] M Ha3BaHHWE OPraHUYECKHUX COEJAMHEHWH 10 TPUBHAIBHOW WIH
MEX1YHapOAHON CUCTEMAaTHYeCKOW HOMEHKIATYpE.

2. | Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUCCKUX 3aJlaHUil Ha CBOMCTBa OpraHU4YCCKUX
COCIMHCHHI OTICIBHBIX KIIAaCCOB

KoHTtposnbHble paboThI

CamocrosTenbHas paboTa 00ydaromUXCs

Tema 4.3.
WNnentuduxarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OBITOBOH U

Conepxanue y4eOHOTO Marepualia

buooprannueckue coequnenus. [Ipumenenue u 6uoaorudeckas poib

1. | yrneBomoB. OkHCIEHHE YTIIEBOIOB — HCTOUHUK YHEPTUU JKUBBIX OpraHu3mMoB. O0nactu
MIpUMEHEHUs] aMUHOKUCIOT. [IpeBpaiienus 6eaKoB nuiy B opranusme. buonoruueckue
¢bynkuuun 6enkoB. buonornueckue GyHKIMM KUPoB. Posib OpraHNuecKoi XMMUU B peIIeHUH
po0JIeM UIIEBOI 0€30MacCHOCTH.
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MPOU3BOACTBEHHOMN

NS TEIbHOCTH
4eJI0BEKa
Posb opranndeckoil XMMuu B pelIeHuH podiieM 3HepreTuyeckoi 6e30nacHOCTH, B
pa3BUTUN MEAMILIMHBI, CO3JaHUN HOBBIX MaTEpUajIOB, HOBbIX UICTOYHUKOB SHEPIUU
(anmpTepHATUBHBIE UCTOYHUKHU HEpPruu). OnacHOCTb BO3AECHCTBHS HA )KUBbIE OPIaHU3MBI
OpPTraHUYECKUX BEUIECTB OTJEIBHBIX KJIACCOB (YIII€BOJOPOIbI, CIIUPTHI, (HEHOJIHI,
XJIOPOPIaHUYECKUE MPOU3BOIHBIE, ANbICTUIBI U JP.), CMBICI IOKA3aTeNs IPEEIbHO
JIOTTYCTUMOMN KOHIIEHTPAI1H.
JlaGopaTopHbie pabOTHI
IIpakTHueckue 3aHATHS
KonTponbHbie paboTh
1. | CrpykTypa 1 cBOHCTBa OPraHMYECKUX BEIIECTB.
CamocrosTenbHas paboTa 00ydyaromuxcs
Pa3nea S.
Kuneruyeckue u
TePMOAMHAMMYEC
KHe
3aKOHOMEPHOCTH
NPOTEeKAHUs
XHMHYECKHX
peaxkuuii
2Tema 5.1 Copnepxanne y4yeOHOro marepuaia
Ckopoctb
- CKopocTh peakliiy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (DAKTOPOB: MPHUPO/IBI PEarupyrolux BEHIeCTB,
N 1. | KOHIEHTpaUU pearupyroIMX BEUIECTB, TEMIIEPATypbl U IUIOIIAJM PEAKIMOHHON MOBEPXHOCTH.
PEAKIHH. TennoBsie 23 (HeKTh XUMUYECKUX peaKuil. DK30- U SHAO0TEPMHUUECKHE, PEAKIIHH.
XUMHYECKOE
paBHOBECHE OG6paTHMOCTh peaknuii. XUMUYIECKOE PaBHOBECHE W €r0 CMENICHHE TI0][ AEHCTBHEM Pa3iIMYHBIX

2. | dakTOpoB (KOHIIEHTpAlUsS PEAreHTOB WM MPOAYKTOB PEAKIMH, JaBlIeHHE, TeMIleparypa) JUis
2C03/1aHus ONITUMANTBHBIX YCIIOBUH MPOTEKAHUsT XUMHUYecKuX rporeccoB. [Ipuniun JlelllaTenbe.

JlaGopaTopHbie pabOTHI
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[IpakTueckue 3aHATUA

Perienue npakTHKO-OpUEHTHPOBAHHBIX 33JaHUI Ha aHanu3 (PakTOpOB, BIUSIOIIMX HAa U3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKluy, B T.4. C MO3HUIUN 3KOJOTMYECKH L[EIecO00pa3HOro MOBEICHHS B
OBITY M TpPYIOBOH JEATEJBHOCTH B ILEISAX COXPAaHEHHsS CBOErO 3J0POBbS M OKpY)KaroUleh
IIPUPOJHOM CPEBI.

PemeHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHuUi Ha npuMmeHeHue npuHuuna Jle-Illatense mis
2. | HAaXOXKJCHMs HAlpaBJIEHUS CMEIEHHUs PABHOBECHsS] XMMUYECKOH peaklMM M aHalu3 (aKTOpOB,
BIIMAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

KoHTtpomnbHbIe paboThI

CamocrosTrenbHas paboTa 00y4aroImIUXCs

Pa3znen 6.
PacTtBOpBI
Tema 6.1. Conepkanre y4eOHOTO Marepuaia
[MousTre 0 PactBopenune kak Gu3HKO-XUMHYECKHi mporecc. PacTBopbl. CriocOOBI IPUTOTOBJICHHS PACTBOPOB.
pacTBOpax 1. | PactBopumocTs. MaccoBasi A0Js pPacTBOpPEHHOro BemiecTBa. CMBICI ITOKa3aTels MPeaeiTbHO
JOMTYCTUMOM KOHILIEHTPAIIMU U €r0 UCIOJIb30BAHUE B OI[EHKE 9KOJOTMUECKOM 0€30MacCHOCTH.
JlaGopaTopHbie pabOTHI
[IpakTuueckue 3aHATUS
KonTposibHble paboTh
CamocrosiTenbHass paboTa 00ydaroIUXCs
Tema 6.2. Conepxanne y4eOHOTOo Marepuaia
Hccnenosanne HpaBI/ma 3KOJIOTUYECKH uenecoo6pa3H0ro IIOBEICHUS B 6BITy u prL[OBoﬁ IOEATECIBHOCTHU B LIEIISIX

CBOMCTB PacTBOPOB

COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOILIEH MPUPOJHON CPEIBI; OMIACHOCTh BO3AECHCTBUS Ha
JKHUBBIC OpPraHHU3MbI OIIPEACTICHHBIX BGHICCTB.PGIHGHI/IG MMPAKTUKO-OPUCHTHUPOBAHHBIX PACUCTHBIX
3a/IaHAI Ha PACTBOPHI, UCIIOJIB3YEMbI€ B OBITOBOM U MPOU3BOICTBEHHOM JCATEIHHOCTH YEIOBEKA.

JlaGopaTopHble pabOThI

[IpakTnueckue 3aHATUA

«IIpuroroBiieHne pacTBOPOBY.

[IpuroToBnenue pacTBOpOB 3aaHHOM (MaccoBOM, %) KOHLEHTpauuu (C  IPAKTHKO-
OPHEHTUPOBAHHBIMH BOIIPOCAMM) U OIpE/EIeHUE CPebl BOAHBIX pacTBOpoB. Pemienue 3amgay Ha
IPUTOTOBJIEHUE PACTBOPOB.
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KonTtpomnbHble paboThI -
CamocTosTenpHas padoTa 00YyYarOIIUXCS -
Paznen 7.
Xumus B ObITY U
NMPOU3BOICTBEHHO 3
W IeAITeJILHOCTH
YeJIOBEKA
Xumusd B ObiTy 1 |Conepkanue y4eOHOrO MarepHaia 3
IPOU3BOJICTBCHHOM Hoselinre M0CTHXKEHHS XMMHYECKOH HAYKH M XHMHYCCKOW TEXHOJOTHH. PONb XUMHH B 2
ACATCIIBHOCTH 1 00eCIeYeHNH IKOJOTHYECKOM, IHEPTETHUECKOW U MHIIEBONW O€30MAaCHOCTH, Pa3BUTUH MEIUIMHBIL. 3
ICJIOBEKa [IpaBuia moucka ¥ aHAIM3a XUMHUYECKOW WH(POPMALMU M3 PA3JIMYHBIX MCTOYHUKOB (HaydHas U
yueOHO-Hay4dHas JIUTepaTypa, CpeicTBa MaccoBoi nHpopmarmm, cetb HTEpHET).
JlaGopaTopHbie paboOTHI
[IpakTnueckue 3aHATUA
KonTponbHble paboThl -
CamocrosiTenpHas paboTa 00ydYaroIIUXCsI -
[TpomexyTouHas aTTecTanus 1o AucuuIuinae (audsaver) 6
Bcero 84

Jlis XapaKTepUCTUKHN YPOBHS OCBOCHUS yUeOHOTO MaTepHalia UCTIOIb3YIOTCS ClIeayIoInue 0003HaAYCHHUS:

1. — o3HaKOMUTENbHBIN (Y3HABAaHUE paHEEe U3yUYCHHBIX O0BEKTOB, CBOMCTB);

2. — penpoIyKTUBHBIN (BBIMIOJHEHUE ACATEIBHOCTHU MO 00pa3ily, MHCTPYKIIUU WU O] PYKOBOJICTBOM )

3. — IPOAYKTUBHBIH (IJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBHITTOJIHEHHE JIEATEILHOCTH, PEIlIeHrEe TPOOIEeMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI JUCITUTLINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHMYECKOMY 00ecre4eHHI0
Peanuzanus nporpaMmbl JUCHUILTAHBI TPEOYET HAMUUYUS y4eOHOTO KaOuHETa « XUMUS.

O6opynoBanne ya4eOHOTO KaOMHETa « XUMUS:
— TI0CaJ0YHbIE MECTA MO KOJIMYECTBY CTYJCHTOB;
— pabouee MecTO IpenoaBaTes;
— KOMIUIEKT Yy4e€OHO-METOJIUYECKOM JOKyMeHTanuu (y4eOHUKHM U ydeOHbIe
mocoousi, COOpHUKH 3a/1a4, KApTOUKU-3a/IaHUS);
— HasAHBIE MOcoOus (TIaKaThl, CTEH/IbI);
— KOMIUIEKTHI TJAOOPATOPHOTO 000PYI0BAHUS.
Texnuueckue cpeacta 00ydeHus: kKabuHeTa « XUMUs»:
KOMITBIOTEP C  JIMIICH3UOHHBIM  MPOTrpaMMHBIM  oOeclieueHueM,  TEeJIEBU30p,
BUJ1I€0(UITBMBI, SJIEKTPOHHBIC YUEOHUKH.

3.2. UndopmannoHHoe odecnieyeHne 00yueHusl.
Ilepeyennb PEeKOMEHAyeMbIX Y4eOHBIX U3IaHUM, HNuTepHer-pecypcos,
AONOJIHUTEIbHOM JIUTEPATyPHI.

OCHOBHBIC HUCTOUYHUKH:
1. T.E. Pym3utuc. Xumus. 10 kmacc — M., «IIpocemenuey, 2022.
2. I'abpuensu O. C. Xumus. 10 xmace — M., «IIpocsemenue», 2021.

JIOTIOJIHUTENbHBIE HCTOUHUKH:

1. Tabpuensn O. C. Xumusa mig mnpenojaBatess: yueOHO-MeToAuYeckoe mocodue/
O. C.T'abpuensn, I'. T'. JIsicoa — M., 2019.

2. T'abpuenssa O. C. HacrompHas kHura mnpenogaBarens xumuu: 10 xmace/ O. C.
["a6puensn, I'. T'. JIsicosa, U. I'. Octpoymor — M., 2019.

3. I'abpuensu O. C. HacTonbHasg kHUra npenoaasatens xumuu: 11 kmacce B 2 yactsx/

O. C. T'abpuensn, I'. I'. JIbicoBa, A. I'. BBenenckas — M., 2017.

4. Ky3nenona H. E. O0yueHue xumuu Ha OCHOBe MexnpenMmeTHoi unterpauuu/ H. E.
Kysnenosa, M. A. lllatanos. — M., 2018.

DJIIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - mabopaTopus 3HaAHUIA;

2. http://school-collection.edu.ru— Enunas komiekius nudpoBbIX 00pa30BaTeIbHBIX

PECYPCOB, T]Ie TIPEICTABIICH MTUPOKHUI BEIOODP SJIEKTPOHHBIX TTOCOOUIA;
3. http://www.fcior.edu.ru - caidt gpenepaabHOTro HEHTpa HHPOPMAIIMOHHBIX
oOpa3zoBarenbHbIX pecypcoB (OLIOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHomoruu B 00pa3oBaHuu;
http://eor-np.ru/- snekTpoHHBIC 00pPa30BATEIBHBIC PECYPCHI ;

o

6. http:www.int.ru — ceTb TBOPYECKUX yUUTEICH;
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4. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JANCHUIIJIINHBI
Koutpoais u omeHka pe3ynbTaToB

OCBOCHHA  JUCHHIIIMHBI

OCYHICCTBIIACTCA

IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUA IMPAKTHYCCKUX 3aHATUM H JIa60paTOpHBIX

pa60T, TCCTUPOBAHUA, a TaAKKC BBIIOJHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHAWBUYAJIbHBIX

3aJIaHH, TPOEKTOB, UCCIEAOBAHUM.
HUTOroBbIM KOHTPOJIEM  OCBOCHUS

auddepeHIPOBaHHbBIN 3a4erT.

06Y‘—I&IOH.IHMHC$I JUCITUITIIMHBI

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHMA)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4YeHust

YMEHHMA:

- TPUBOAWTH TPUMEPHI DKCIECPHUMEHTOB U
HaOMIONEeHUH, OOOCHOBBIBAIOIIMX:
MOJICKYJISIPHOE CTPOCHHE

aTOMHO-
BCILIECTBA,
HEoOpaTHMOCTh TCILIOBBIX MPOLECCOB,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHYECKOU
peakuMu OT TEMIIEPATYphl M KaTaau3aTOpOB,
KJIETOYHOE CTPOCHHME >KHUBBIX OpPraHU3MOB,
pons JIHK kak Hocutens HaciaeACTBEHHOMU
nH(OpMAaIIUK, DBOJIONUIO0 >KUBOW MPUPOJIBL,
BJIUSIHUE JIeITeIbHOCTH YyeJaoBeKa Ha

9KOCHUCTEMEI,

Texymiuii KOHTPOIb B hopme:
- MOJITOTOBKH JIOKJIA/IOB, pedepaToB;
- paboThI ¢ yUeOHUKOM U OITOPHBIMU
KOHCIICKTaMH.

- OOBSICHATDH MPUKIIATHOE 3HAUCHUE
Ba)KHEHIIINX JOCTHKEHUH B 00J1aCTH
€CTECTBEHHBIX HAYK JUIS: MOJTyYECHUS
CUHTETUYECKUX MATEPUAJIOB C 3aJaHHBIMHU
CBOMCTBaMH, CO3IaHUs OMOTEXHOJIOT U,
nedeHus NHOEKIIMOHHBIX 3a00JIeBaHu,
OXPpaHbl OKPYXKAIOILEH CPEbI;

Texkyumuii KOHTpoIIb B (hopme:

—  3aIUTHI Ja00PAaTOPHBIX padoT;

— pelieHus 3aaad,

—  paboThl CO CIPaBOYHOM JTUTEPATYPOil.

- BBIJIBUI'aTb TUITIOTE3bI U IpEJIaraTtb IMyTH UX
IMPOBEPKU U J€JIaTh BBIBOJALI HA OCHOBEC
OKCIICPUMCHTAJIBHBIX JJAaHHBIX,
MPpEACTAaBJICHHBIX B BUIC rpa(l)lzuca, Ta6J'II/II_U:I
WU IuarpamMmal;

Texkymuit KOHTpoIb B hopme:

— permieHus 3aj1ad.

—  3aIUTHI Ta00OPaTOPHBIX padoT;

— TECTUPOBAHMS;

—  3aIIUTHl MHAWBUIYAIBHBIX 33aHUN

- paboTaTh C €CTECTBEHHO-HAYYHOM
uHpopMaluen, coiepKalieics: B CooOIeHHUsIX
CMU, nnTeEpHET - pecypcax, Hay4HO-
MOMYJISIPHOM JIUTEPATYpE;

Texymuii KOHTPOIb B popme:
- pelleHus 3a1ady,

- paboTHI CO CIIPaBOYHOI JIUTEPATYPOH.

- TECTUPOBaHMS;
- 3alIUTHl UHAUBUIYAJIbHBIX 33 JaHUI

- UCTIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHUs B IPAKTUYECKOU U IIOBCETHEBHOU

Texymmii KOHTPOIb B popme:

ABJISACTCA
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KU3HU IS SHEProcOepexeHus, 0€30macHOro
HCII0JIb30BaHUS MATEPUATIOB U XUMHUUECKHUX
BEIIECTB B OBITY, MPOPUIAKTHKU
WH(EKIIMOHHBIX 3a00JIeBAaHUH, HUKOTHHOBOM,
AJIKOT0JIbHOM M HAPKOTHUYECKOM
3aBUCHMOCTEH, OCO3HAHHBIX JTUYHBIX
JEUCTBUI 110 OXPAHE OKPYKAIOIIEH CPEIbI.

- TECTHPOBAHUA,
- paboThl C OMOPHBIMU KOHCIIEKTAMHU W
CIIPaBOYHOU JIUTEPATYPOU.

3HAHHA:

- CMBICJI MOHSTHI: €CTeCTBEHHOHAY4HbIN | POpPMBI KOHTPOJIS O0yUEHUS:
MeTon  no3HaHus, CojJHeuHas  CHCTEMa, —  YCTHBIH OIIpOC;
TaJIAKTHKA, MIEPUOIUYECKUI 3aKOH, — TECTUPOBAHHUE;
XUMHUYECKasd CBsA3b, XMMHMYECKas peaxkuus, — 3ammra pedepara;
MaKpOMOJIEKYJIa, 0eJoK, KaTajau3arop, — pelueHue 3ana4
(dhepMeHT;

- BKJIQJI BEIMKUX YYEHBIX B (hOpMHUpOBaHHE
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI
Mupa.

@DopMBbI KOHTPOJISI 00YUECHHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTH HaA 3aHATUAX (IIOHOJIHGHI/IFI
K OTB€TaM COKYPCHUKOB 1 T.H.);
— 3ammTa pedepara

- THTUCHUYCCKUEC HOPMBI, Tpe60BaHI/I$I n
mpaBujia COXpAaHCHUA U YKPCIUICHUSA 300POBb
Ha pa3/IMYHbIX 3TallaX OHTOICHC3a

®opMbI KOHTPOJISE O0yUEHHUS:
—  YCTHBIH OIpoOC;
— AKTHBHOCTb Ha 3aHATHSIX ;
— TECTUPOBAHHUE;

22



