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1. ObIIASA XAPAKTEPUCTHUKA ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

1.1. MecTo y4yeOHOro npeaMera B CTPYKTYpe OCHOBHOM NpodeccnoHaIbHOMI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oo6meobpazoBarenbaas aucnumuinHa OJ[. 12 «Xumus» sBisercss 00s3aTeTbHON YacThIO
0011e00pa3oBaTenpLHOrO MUKIIA 00pa3oBareabHOM mporpaMmel B cootBeTcTBUU ¢ @I'OC CIIO 1o
cnenuanbHocTy 43.02.17 TexHonoruu HHAYCTPUN KPacoThl.

TpynoemkocTh TuCHUIUIMHBI «XUMHSD» Ha yrIyOJIEHHOM YpoBHEe cocraBisier 144 waca, u3
koTopbix 102 gaca — 6a30BbIi MOIYIH (7 pa3aenoB) u 42 yaca — NpUKIAIHON MOTYh (2 pasmena),
BKIIIOYAIOIIMI  MPaKTHKO-OPUEHTUPOBAHHOE  COJIEp)KaHWE,  YCHJIMBAIOIIEE  MPOQPHIBHYIO
COCTaBJISAIOLLYIO 10 cneruanbHoCcTh 43.02.17 TexHonorum MHAYCTPUU KPacoThl.

[lpuknagHoit Moaynp BKIO4aeT JBa pasaena. Pasmen 8 «Xumus B ObITYy U
MIPOM3BOJICTBEHHON JEATEIBHOCTH YEIOBEKa» peau3yeTcsl sl CHEelMalbHOCTH Ha Marepuale
KEHWCOB, CBS3aHHBIX C DKOJOTHYECKON O€30MacHOCTLI0O M OILEHKOHW IOCHEACTBUI OBLITOBOH H
MIPOU3BOJICTBEHHONW JAESITEIBbHOCTH, MO OTpacisM Oyaymeld mnpodeccnoHalbHON JesTebHOCTH
00yJaronuxcs.

Paznen 9 «buochepa (KMBBIE OpPraHU3MBI)» peATU3YETCS UIS CHEIUATBPHOCTH Ha
MaTrepuase KeHCcoB, CBI3aHHBIX ¢ Oyayiel mpohecCHOHATBHOMN ACSITEIIBHOCTA 00YJarOITUXCsl.

1.2. e u nuIaHupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa.
esn u 3a1aum y4yeOHOr0 mpeamMera

dopmupoBaHUE Y 00YJAIOIIUXCS XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAyYHOU
KapTHHbl MHpa KaK OCHOBBI IPUHATHS PEIIEHUH B >KU3HEHHBIX U IPOM3BOJCTBEHHBIX
CUTYalLlUsIX, OTBETCTBEHHOT'O MOBE/ICHUS B IIPHUPOIHON Cpejie.
3agauu TUCIUILINHBIL
1) copMHpOBaTh NOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUYECKUX IPOLIECCOB U
ABJICHUH B OKpyXaroled cpene, LEIOCTHOW HaydyHOW KapTUHBI MHpA, B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;
2) pa3BUTh YMEHUS [IPOBOUTH PACUEThl 10 XUMUYECKUM (POpMYJIaM U YpaBHEHHIM
XMMUYECKUX PEAKLMH, IUIAHUPOBATh M HMHTEPIPETHPOBATH PE3YJAbTaThl XMMHUYECKUX
IKCIIEPUMEHTOB,
3) c(OopMHUPOBaTh HABBIKU IPOBEACHUS XUMHUECKUX IKCIIEPUMEHTAIbHBIX UCCIEI0BAHUN C
coOioieHueM mpaBua  Oe3omacHOro oOpamieHHs ¢ BellecTBaMM M J1a0OpaTOpHBIM
00opyZi0BaHuEM;
4) pa3BUTh YMEHUS aHAJIM3UPOBATH, OLIEHUBATh, IPOBEPATH Ha JIOCTOBEPHOCTh U 000011aTh
MHGOPMALIHIO XUMUYECKOT0 XapakTepa U3 pa3iInyHbIX HCTOUHUKOB;
5) copMHUpOBaTh YMEHHsI IPOrHO3UPOBATH MOCIIEACTBUS CBOEH IEATEILHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;
6) copMHpOBaTh NOHUMaHKE 3HAYMMOCTHU JOCTHKEHUIH XUMUYECKON HayKH U TEXHOJIOTH
JUIsL Pa3BUTHS COLMAIIBHON M MPOU3BOJCTBEHHOMU cdep.
Copnepxanue mporpamMMmbl 001€00pa30BaTEIbHON JUCHUIIMHBL «XUMHsS» HAMpaBlICHO Ha
JOCTH)KEHHE Pe3yNbTaToB ee n3ydeHust B cooTBeTcTBUM ¢ TpeboBaHusiMu ®PI'OC COO c yuerom
npogeccuonanbHoi HanpasieHHocTH PI'OC CIIO



IInanupyemMsble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeiMeTa B COOTBETCTBUH C
®I'0OC CIO u Ha ocaoe ®I'OC COO

Oco6oe 3HaueHmne yueOHbIi npeamer umeet npu popmuposanuu u pazsurun OK 01, OK
02, OK 04, OK 07.

VY4eOHbIl TpeaMeT OJDKeH CIOCOOCTBOBATH PA3BHTHIO JIMYHOCTHBIX PE3YJIbTAaTOB
JIP 1-4 B cootBetcTtBUHM C IIporpammoii Bociuranus odyuatouuxes AHO «I100» «OTkphIThII
TaBpuueckuii KoJuiemK» 1o crenraibHOCTH 43.02.17 TexHoIoruu HHAYCTPUU KPACOTHI.

Koawb1 IInanupyemsble pe3yJibTaThl 0CBOEHHUS TUCHHIJIMHBI BKJIKYAKOT:
pe3yJibTaToB
JIP JINYHOCTHBIE pe3yJIbTaThl
JP 1 Oco3HaHne OOYyYarOIIUMHUCA POCCHICKON TpakJIaHCKOW HIEHTUYHOCTH,

MaTPUOTU3M, YBa)KEHHE K CBOEMY HapoJy, UyBCTBAa OTBETCTBEHHOCTHU IEpE]
PomuHoi, roppoctu 3a cBOM Kpai, cBOXO PoanHy, mpommioe M Hacrosiee
MHOTOHAIIMOHAIBHOIO Haposa Poccuu, yBakeHHe TroCcyaapCTBEHHBIX CUMBOJIOB
(repO, ¢uiar, rUMH)

JIP 2 ['0oTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEJIETIEHUIO B TOM
YuClie CaMoOOpa3oBaHUIO, HAa TMPOTSHKEHWUU BCEH IKU3HM, CO3HATEIHHOE
OTHOIIIEHWE K HEMPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEUTHOMN
npohecCHoOHATBHON U 00IIIECTBEHHOM JIEATETLHOCTH

JIP 3 Hanuune MmoTtuBanyu K 00y4eHHIO U TUYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBineHHOE pPAa3sBUTHE BHYTPEHHEH IMO3MIMU JUYHOCTH HAa OCHOBE
JIyXOBHO-HPaBCTBEHHBIX IIEHHOCTE HapoaoB Poccuiickoit ®Denepanuu,
HCTOPUYECKUX W  HAIMOHAIBHO-KYJIBTYPHBIX Tpaaumui, (HOpMUPOBaHHE
CHUCTEMBbI 3HAUMMBIX [IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTHKOPPYIIIHOHHOTO
MHPOBO33PEHHS, TMPABOCO3HAHUSA, HKOJOTHYECKOM KYIbTYpPhI, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD )KU3HECHHBIC TUIAHBI.




Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

Ilnanupyembie pe3y/abTarbl

Oo0mue

IpeamerHbie

OK 01. Berbupats crioco0sl
pelIcHus 3a/1a4
npodeccnoHaIbHO N
JEATSITLHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTé TPy/10BOr0 BOCIUTAHUS
- TOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTH MaCTEPCTBA,
TPYyI0JII001E;

- TOTOBHOCTb K aKTUBHOU JIEITECILHOCTH TEXHOJIOTHUECKOH 1
COIMAIILHOM HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATb,

IJIAHUPOBATh U CAMOCTOATECIIBHO BBITNIOJIHATE TaKYIO
eI TEITbHOCTD;

- UHTEpeC K pa3IuyHbIM cepam npodhecCHoHaTbHON
NeSITEIILHOCTH,

OBJj1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU
IMO3HABATCJIbHbBIMU IIEﬁCTBI/IﬂMH:

a) 0a30Bble JIOTHYeCKHe e CTBUSL:

- CaMOCTOATENIbHO (GOPMYIUPOBATH U AKTYAIU3UPOBATH
po0sieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBINA MPU3HAK UM OCHOBAHUS
TUTsI CpaBHEHUS, Kilaccu(UKaIuy 1 00001IeH s ;

- OIIpeNIeNATh LU IeATEIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPUU UX JOCTHKCHHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTBH KOPPEKTUBHI B I€ATEIHHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATH PUCKH
MOCIIEACTBHI JIESATEIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIILJICHHE [P PEILICHUN
YKU3HEHHBIX TPo0OIieM;

0) 0a30BbIe HCCEA0BATEIbCKUE TeHCTBHS:

- BJIaJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATENECKON 1
IPOEKTHOM JIeATENbHOCTH, HABBIKAMU Pa3pelIeHus
npobiem;

- BBISIBIIATH TPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U U

AKTYAJIM3UPOBATH 3a/1a1y, BBIABUI'ATb T'MIIOTC3Y €€ PCIICHN,

- BJIQJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE MTOHATHUS (XUMUYECKHUI
3JIEMEHT, aTOM, JJIEKTPOHHAast 000JI04Ka aToma, s-, P-, 0-
AJIEKTPOHHBIE OPOUTAIIH aTOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb
OKUCIICHUS, XUMUYECKasi CBsI3b, MOJIb, MOJISIPHAsI Macca,
MOJISIpHBIA 00BEM, YTIEPOAHBIN CKeNeT, PyHKIMOHATIbHAS
rpymma, paaukai, u30MepHusi, U30MEPbI, TOMOJIOTHYECKUMA
PsiI, TOMOJIOTH, YTJIEBOJIOPOIbI, KHCIOPOI- U
a30TCoJIepIKaIe COCTMHECHUSI, ONOJIOTUIECKH aKTUBHBIC
BelIEeCTBA (YIJIEBO/IbI, XKHUPbI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BEHICOKOMOJICKYJISIPHBIE COSTUHEHUS,
KpUCTaJUIMYECKas pelIeTKa, TUIIbl XUMUYECKUX PEaKII
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30- U
SHIOTEPMHUYECKHE, PEaKIIMi HOHHOTO 0OMEHa), pacTBOD,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, AEKTPOIUTHIECKAS
JUCCOLMALNs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON pPeaKInK, XUMHUYECKOE PaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOEHUSI OPIraHUYECKUX
BeniecTB A.M. bytnepoBa, Teopust SEKTPOJIUTHIECKON
nrcconuanuu, nepuoauueckuil 3akon JI.1. Mennaeneesna,
3aKOH COXPAaHEHHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBAaX, COCTABE, MNOJIYYCHUHU U
0e30MacHOM HCMOJIb30BaHUH BOKHEHIIINX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETbHOCTH YEIIOBEKA,

- YMETb BBIABIISTh XapaKTE€pPHbIE MPU3HAKU U B3AUMOCBS3b
M3YYEHHBIX TOHATUN, TPUMEHATh COOTBETCTBYIOIIIHE
MOHSTHUS MTPU ONHMCAHUY CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX




HaXOIUThb aprMeHTBI IJIA J0Ka3aTCJIIbCTBA CBOUX
YTBEPKJCHHUI, 3a/1aBaTh IapaMETPbl U KPUTEPUH PELICHUS;
- aHaJH/IBI/IpOBaTI) HOJIy‘IeHHI)IC B XO0JI€ pGHIGHI/ISI 3a1a4u
peBYHBTaTH, KpI/ITI/IHCCKI/I OIICHUBATh UX IIOCTOBepHOCTI),
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬁX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TGHLHYIO nu
HpaKTI/ILIeCKYIO 06HaCTI/I KUBHEACATCIIBHOCTH,

- YMGTI) I/IHTerI/IpOBaTB 3HAHUS U3 pa3Hr,1x l'IpeI[MeTHI)IX
oOacrei;

- BbIZIBUI'aTh HOBBIC U]JICHU, npez[naran, OpI/IFI/IHaHI)HI)Ie
IIOAXO0AbI U pemeHI/m;

- CIIOCOOHOCTH MX HCIIOJIL30BAaHUS B TO3HABATENLHON U
COIMAJIBHOM MPAKTHUKE.

MIPEBPALLICHUI; BBIABIISATH B3aUMOCBSI3b XUMUYECKUX
3HAHHUM C IOHATUAMU U MIPEACTABICHUSMHU JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh KCIOJIb30BATh HAUMEHOBAHHUSI XUMUYECKHUX
COCAUHCHHH - BJIAJCTh CUCTEMOI XUMHUYCCKUX 3HAHMUIA,
KOTOpas BKIIFOYAET: OCHOBOIIOJIATral0IINe MOHATHUS
(XMMHYECKHI 2JIEMEHT, aTOM, dJIEKTPOHHAass 000J0UKa
aToMma, s-, P-, d-31eKTpOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATENBHOCTD,
CTEMEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJIAPHAS
Macca, MOJISIPHBIN 00beM, YTIIEpOIHBIN CKENeT,
byHKIIMOHATBHAS TPYITA, PaUKal, N30MEPHS, H30MEPHI,
TOMOJIOTUYECKUI PsJl, TOMOJIOTH, YIJIEBOOPO/IbI,
KHUCJIOPOJI- ¥ a30TCOAEpKalIue COSANHEHHS,
OMOJIOTHYECKH aKTUBHBIC BEIIECTBA (YTIEBOIBI, KHUPHI,
OeJIKH ), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUS], KPUCTAIIITUNYECKAS
pEIIeTKa, TUTIBI XUMUYECKHX PEaKIui (OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE, K30~ U SHIOTEPMUUYECKHUE, PEAKIIHI
HOHHOTO OOMEHA), PaCTBOP, JICKTPOJIUTHI,
HE3JICKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOLMALIMS,
OKHCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM
peaKInK, XUMUYECKOE PAaBHOBECHE), TCOPHUHU M 3aKOHBI
(Teopusi XMUMUYECKOTO CTPOCHHS OPTaHHMYECKUX BEIECTB
A.M. byrnepoBa, Teopust 3IEKTPOIUTUUECKON
nrcconunanuu, nepuoauueckuil 3akon JI.1. Menneneesna,
3aKOH COXPAHEHHS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (PAaKTOJIOTHUCCKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUHU U
0€3011acHOM HCIOJIb30BaHUH BOKHEHUIITNX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKON JESITEIbHOCTU YEJI0BEKa,;

- YMETb BBISBIISITh XapaKT€pPHbIE MPU3HAKU U B3aUMOCBS3b
V3YUYCHHBIX NTOHITUH, TPUMEHSTh COOTBETCTBYIOIINE




MOHSITUSA MIPU ONMMCAHUU CTPOEHUS U CBONCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX
MIpEBPAIICHUH; BBISBIISATH B3aUMOCBS3b XUMHUYECKUX
3HAHUUW C IOHATHSMU U TIPEICTABICHUSIMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIIOJH30BaTh HANMEHOBAHUS XUMHUYECKUX
COEIMHEHUI MEKIYHApOIHOTO COK03a TEOPETUUYECKON U
MPUKIIATHON XUMUU U TPUBUATIBHBIC HA3BAHUS
BOKHEUIIINX BEMIECTB (3TUJICH, alleTUJICH, TIUIEPYH,
dbenon, popmanbaeru, yKCycHast KUCIO0Ta, TIUIUH,
YTapHBIN a3, YIIEKUCIbIN a3, aMMHAK, TallIeHAs
W3BECTh, HETAIlleHas M3BECTh, MUTHEBAS COJIA U APYTUX),
COCTaBJIAATh (DOPMYITBI HEOPTAHUYECKUX U OPTaHUUECKUX
BEIIIECTB, YPABHEHUSI XUMUYECKUX PEAKITUH, OOBICHATD
WX CMBICIT; TTIOATBEPK/IaTh XapaKTePHbIE XUMHUIECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU
Y 3aIIMCSIMHU YPABHEHUN XUMUUYECKUX PEAKIIHI;

- YMETbh YCTaHaBJIMBATh NPUHAIEKHOCTh H3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIIPENIETICHHBIM KJIaccaM U I'pyIaM COCIUHEHHH,
XapaKTEPU30BaTh UX COCTaB U BAKHEHIIINE CBOICTBA;
OTIPENENIATh BUbl XUMHUUECKUX CBSI3el (KOBaJIEHTHAS,
MOHHAsI, MEeTaJJTn4YecKasi, BOJOPO/IHAS ), TUIIBI
KPUCTAJUTMYECKHUX PEIIETOK BEIIECTB; KIacCu(UIUpOBaTh
XUMUYECKUE PEaKLIUH;

- chopMHpOBaATh MPEACTABICHUS: O MAaTEPUATTLHOM
€IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U [T0O3HABAEMOCTH
SABJICHUI MPUPOJbL; O MECTE U 3HAYCHUU XUMUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIi B 00ecrieueHnn
YCTOMYMBOTO pa3BUTHUSA YEIOBEUECTBA: B PEILICHUU
mpo0JIeM SKOJIOTHYECKOH, SHEPreTUIECKON U MUILEBOI
0€30MacHOCTH, B Pa3BUTUHN MEIUIIUHBI, CO3/IAHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreyeHny paroOHAIBHOTO MPUPOOIIOIF30BAHNUS, B




dbopmupoBanuu

MHUPOBO33pEHUS U 00IIEN KyJIbTYphl YEIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
310pOBbIO U IIPUPOJIHOM cpee;

- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUN, KOTOPAs
BKJIFOYAET: OCHOBOIIOIATAIOUIUE TOHATHS
(IOTIOJTHUTENBHO K cUCTEME IOHATHUN 6a30BOr0 ypOBHS) -
M30TOIIbI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHHE aTOMa,
rudpuan3aus aTOMHBIX OpOUTaell, XuMudeckas CBA3b
(" " m"", KpaTHbIE CBSI3U), MOJIApHAs KOHIIEHTpAaIVs,
CTpYKTypHas ¢popMyia, uzomepus (CTpyKTypHas,
reoMerpuyueckas (Iuc-TpaHC-U30Mepusl), TUIIBI
XUMHUYECKUX peaklnii (rOMO- U TeTeporeHHbIe,
oOpaTuMble U HEOOpaTUMBIE), paCTBOPHI (MCTUHHBIE,
JUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI, CTENIEHb
JUCCOIUAIINAH, JICKTPOJIN3, KPEKHHT, PU(GOPMHHT);
TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33PEHUECKHUE
3HaHUs, JeKalllie B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SBJICHUN, COBPEMEHHBIE
IPEJCTaBIEHUs O CTPOCHUHU BEILECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSX;
IPEICTaBICHUS O MEXaHU3MaX XUMUUECKUX PEAKLIUH,
TEPMOJANHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKAHUS, O XUMUYECKOM PaBHOBECUH, TUCTIEPCHBIX
cucreMax, (pakTOJIOrMUECKUE CBEJICHNS O CBOMCTRAX,
cocTaBe, M0JIydeHUU U 0€3011aCHOM UCIOJIb30BaHUU
BOXHEHUIIMX HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB B
OBITY M MIPAKTUUYECKON JEATEIbHOCTH YEI0BEKa; 00X
Hay4HBIX MPUHIMIIAX XMMUYECKOT'0 IPOU3BOJICTBA (Ha
IIpUMepe IPOU3BOACTBA CEPHOM KUCIIOThI, aMMHUAKa,
METaHoJIa, nepepaboTKH HePTH);

- YMETh NPOBOJUTH pacyeThl 0 XUMHUYECKHM (hopMyaam
Y YpaBHEHMSAM XHMHUYECKUX PEAKLUI C MCIOJIb30BAHUEM
¢u3nueckux BeIMUuH (Macchl, 00beMa ra3oB, KOJIUYECTBA




BELIECTBA), XapaKTEPU3YIOLUX BEILIECTBA C
KOJINYECTBEHHOMN

CTOPOHBI: PACYETHI IO HAXO0KACHUIO XUMUYECKOU
(opMyIIBI BemecTBa; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTa PEAKIIUU, €CIIH OJTHO U3
MCXOJHBIX BEILIECTB JaHO B BUJE PacTBOpa C
OIIPENIETICHHON MacCOBOM JI0JIEW pacCTBOPEHHOTO
BELIECTBA WJIM JIaHO B U30BITKE (MMEET IIPUMECH);
pacyeThl MacCOBOW MM OOBEMHOM JI0JTU BBIXO/a
MPOJYKTa PeaKkIu; pacyeThbl TEII0BOro 3 dexra
peakiuii, 00bEMHBIX OTHOIIICHH Ta30B;

- YMETb BBISBJIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX TOHATHH, IPUMEHSITh COOTBETCTBYIOIIIHE
MOHSTHS TPU ONTMCAHUU CTPOEHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U X
IIPEBPALCHUH; BBIABIIATh B3AUMOCBA3b XUMUYECKUX
3HAHMU C TIOHATUSAMU U NPEACTABICHUSAMU IPYrUX
peaMETOB i1l 00Jiee 0CO3HAHHOTO MOHUMAaHUs U
OOBSICHEHUS CYIIIHOCTH MaTepHaIbHOTO €IMHCTBA MUPA;
MCII0JIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS
OOBSICHEHUS U IPOTHO3UPOBAHUS ABJICHUN, MIMEIOLINX
€CTECTBECHHOHAY4YHYIO IPUPOLY;

- YMETb UCNOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCIMHEHUI MEXyHapOJHOTO COX03a TEOPETUYECKON U
IIPUKJIAJHON XMMHUHU U TPUBUAJIbHBIC HA3BAHUS BEILECTB,
OTHOCSILIMXCS K U3YYEHHBIM KJIacCaM OPraHUYeCKHUX U
HEOPraHMYECKUX COCAUHEHUM; NCII0JIb30BaTh
XMUMHUYECKYIO0 CUMBOJIMKY JJIs1 COCTaBJICHUS (POpMyIT
HEOPraHUUYECKUX BEILECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAILEHHBIX U
CKeJIETHBIX) (POPMYJI OPraHUYECKUX BEILECTB; COCTABIATh
YPaBHEHUSI XMMHYECKUX PEAaKLUi U PacKpbIBaTh UX
CYLIHOCTbh: OKUCIIUTEIBbHO-BOCCTAHOBUTEbHBIX PEAKLIUN
MOCPEJICTBOM COCTABJICHHsI AJIEKTPOHHOTO OajlaHca 3TUX
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peakIuii; peakiuii HFOHHOTO OOMEHa IyTeM COCTABIICHUS
WX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUIA;
pEAKUU THAPOIN3A, PEAKIUNA

KOMILIEKCOOOpa3oBaHus (Ha MpUMepe
TUPOKCOKOMIUIEKCOB ITUHKA U aJTFOMUHHUS);
MOATBEPK/IaTh XapaKTePHbIE XUMUYECKHUE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMH U
3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIU;

- YMETb KJIaCCU(PUIIMPOBATH HEOPTaHUYECKUE U
OpraHUYeCcKHEe BEIIECTBA M XUMUUYECKHUE PEaAKIINH,
CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU TSI
KJIacCU(DUKAIINY N3yJaeMbIX XUMHUYECKUX O0OBEKTOB;
XapaKTEPU30BaTh COCTAB U BAJKHEWUIINE CBOMCTBA
BEIIIECTB, MPUHAJICIKANTNX K OTIPEICTICHHBIM KJ1accaM 1
rpymnmnaM coeauHeHui (TIpOCThIe BEIIECTBA, OKCHIBI,
TUAPOKCUBI, COJIH; YTIEBOI0POIbI, MPOCThIE 3(PUPHL,
CIUPTHI, PEHOIBI, aNTbJETU/Ibl, KETOHBI, KAPOOHOBBIE
KHUCJIOTHI, CIIOKHBIE 3UPHI, )KUPBI, YTIIEBObI, aMHUHBI,
AMUHOKHCJIOTBI, O€JIKH); IPUMEHSTH 3HAHUS O COCTaBe U
CBOMCTBAX BEILIECTB ISl SKCIIEPUMEHTAIBHOM POBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX PEAKLIUN U POTHO3UPOBAHUS
BO3MOJKHOCTEHN UX OCYILLECTBIICHNUS;

- YMETb MOJATBEPKIAaTh HA KOHKPETHBIX IPUMEPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OPraHUYeCKUX COEMHEHUI OT KPaTHOCTHU U TUIA
KoBasIeHTHOH cBsi3u (" " 1 ""), B3aUMHOTO BIIUSIHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TAKKE OT
0COOCHHOCTEN peanu3aiuy pa3InyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKLIUi;

- YMETb XapaKTEPHU30BATh FIEKTPOHHOE CTPOEHHUE aTOMOB
(B OCHOBHOM U BO30Y>KJIECHHOM COCTOSIHHU) 1 HOHOB
XUMUYECKUX 3JIeMEHTOB 1 - 4 nepuoaos Ilepuoanueckoii

cuctemsl JI.11. MeHaeneeBa U UX BaJICHTHBIC
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BO3MOKHOCTH, UCTIONB3Ys moHsTus 's”, "'p", "d-
ANIEKTPOHHBIE" OpOUTAIH, SHEPTETHUECKIE YPOBHH;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHAYECKHUX JIEMEHTOB U 00pa3yeMbIX HMHU COCIMHEHHI
10 TIEPUOJIaM B TPYIIIaMm;

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE CpEICTBa
MOUCKA, aHATIU3a U
WHTEPIpPETAIHN
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH ISt
BBITIOJIHEHUS 3a]1a4
npohecCHoHaTBHOM
JEeATENbHOCTH

B o0/1acTH HIEHHOCTH HAYYHOT' O MO3HAHMS:

- chOpMHUPOBAHHOE MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON
MMPAaKTUKH, OCHOBAHHOTO HA JIMAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpPUICHCTBOBAHME SI3IKOBOM M YUTATEIBCKOM
KYJIbTYpbI KaK CPEJICTBA B3aUMOJCHCTBUS MEXKTy JTIOJbMU U
[MO3HAHUS MUPA;

- OCO3HAHME LICHHOCTHU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh
OCYHIIECTBJISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
NEATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE;

OBJ1aleHUe YHUBEPCAJIbHBIMYU YUeOHBIMU
MO03HABATEJIbHBIMHU ACHCTBUAMMU:

B) padora ¢ uHpopManmeii:

- BJIAJICTh HABBIKAMH MOJIy4eHHUSI HHGOPMALIUU U3
VMCTOYHMKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIISTh
MOUCK, aHAJIN3, CUCTEMAaTU3aI1I0 U UHTEPIPETALINIO
UH(GOPMAIIUU PA3IUYHBIX BUIOB U (OPM MpEACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX JOpMaATaX C y4eTOM
Ha3Ha4YeHHs] UH(POPMAILIUU U LIETIEBOM ayTUTOPUH, BHIOHpast
ONTUMAJIbHYIO0 (POPMY MpPECTaBICHUS U BU3yalIU3allHH;

- OLIEHUBATh IOCTOBEPHOCTH, IESTUMTUMHOCTh HH(OpMAIIUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM
HOPMaM;

- HCTIOJIb30BaTh CPe/ICTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PEIIEHUHN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX

- YMCTH IUIAaHUPOBATH U BBINIOJIHATH XUMHWYECKUHU
AKCIIEPUMEHT (TIPEBPAILICHHS] OPraHNYECKUX BEIIECTB MPHU
HarpeBaHWH, MMOJTYICHHUE dTHICHA U U3yYeHHUE €T
CBOfICTB, KauCCTBCHHBIC PCAKIIMU Ha aJIbACTUBI,
KpaxMaJ, YKCYCHYIO KHCIIOTY; JCHATYpaIlis OCIIKOB IPU
Harpe€BaHWM, IBECTHBIC PCAKIITNN 66J'IKOB; MMpOBOANTH
pEaKIuy HOHHOTO 0OMEHa, OTIPEICIIATh CPEy BOIHBIX
pacTBOpOB, KAaUECTBEHHBIE PEaKIMH Ha Cynab(daT-,
KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI;
peliaTh SKCIepUMEHTaIbHbIE 33]aud [0 TeMaM
"Metambl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30TIaCHOCTH MPU 0OpaIeHUH C
BEIIIECTBAMH M JIA0OPATOPHBIM 000PYI0OBAHUEM;
MPEJICTABIISTh Pe3ybTaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopMe 3arncu ypaBHEHH COOTBETCTBYIOIIMX PEaKIUi 1
dbopMynupoBaTh BEIBOJBI HA OCHOBE ATHX PE3Y/IbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO0 HH(OPMALIUIO,
MOJIy4aEMYI0 U3 PA3HBIX UCTOYHUKOB (CPEICTB MAaCCOBOMU
uH(popmanuu, cetb UHTEepHET u Apyrue);

- BIIaJICTh OCHOBHBIMU METOaMU HAYYHOTO MO3HAHUS
BEIIECTB U XUMUYECKHX SIBJICHUM (HAOII0IeHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTHPOBAHUE);

- YMETh MPOBOJIUTH PACUEThl IO XUMUYECKUM (popmyram
U YpaBHEHHSIM XUMUYECKUX PEAKIIMH C UCIOJIb30BaHUEM
bu3nYECKUX BETUYHH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMalbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh

CUCTCMHBIC XUMWYCCKNUC 3HAHUA JJISA IPUHATUA pemeHHﬁ
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3a1a4 ¢ coOMoieHneM TpeOOBaHUN SPTOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHBI, peCypcocOepeKeHNs, PABOBIX U
DTUYECKUX HOPM, HOPM WH(OPMAIMOHHON 0€3011aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUSI U 3ALUTHI
UHpOpMannu, HPOPMAIIMOHHOHN OE30MTaCHOCTH JINYHOCTH.

B KOHKPETHBIX )KU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMU M UX PUMECHCHHEM;

- YMETh CAaMOCTOSITSIILHO INIAHUPOBATH M IMPOBOTUTH
XUMHYECKAN SKCIIEPUMEHT (TIOJyICHHUE U U3Y4CHUE
CBOMCTB HEOPraHUYECKHX U OPTAaHUICCKUX BEIIECTB,
Ka4eCTBCHHBIC PEAKIIMH YTIICBOJIOPOIOB PA3TMUHBIX
KJIACCOB M KHCIIOPOACOACPIKAIINX OPraHHIECKIX
BEIIECTB, PEIICHNE YKCIICPUMEHTAIBHBIX 3324 110
pacro3HaBaHUIO HEOPTaHUICCKUX U OPTaHHUECKUX
BELIECTB) C COOIIOACHUEM TTpaBUII OE3011aCHOTO
oOpalieHus ¢ BemecTBaMu 1 1a00paTOpPHBIM
obopynoBanuem, GopMyIUpPOBATH IETH HCCIICTIOBAHUS,
MPEIOCTABIIATH B PA3IMYHON (popMe pe3yabTaThl
PKCIIEPUMEHTA, aHATM3UPOBAThH M OIICHUBATH MX
JTOCTOBEPHOCTH;

- YMETh OCYILIECTBIIATH LIeJIeHAPaBIEHHBIA TOUCK
XUMHYECKON MH(GOPMAIIUH B Pa3IMYHBIX HCTOYHUKAX
(HayuyHast ¥ yueOHO-Hay4YHas TUTEPATypa, CPEIACTBA
MaccoBoi nHpopmaruu, cetb IHTEpHET U apyrue),
KPUTHYECKH aHAIU3UPOBATH XUMUUECKYIO HH(OPMAIIHUIO,
nepepabaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C
MOCTABJICHHOW y4eOHOM 3a/1auei;

- BJIQZICTh CUCTEMOM 3HAHUI O METOaX HAYYHOTO
MO3HAHUS SIBJICHUN MTPUPO/IBI, UCHIOB3YEMbIX B
€CTECTBEHHBIX HayKaX U YMEHUSMHU IPUMEHSITH 3TH
3HAHUA IPU IKCIIEPUMEHTATHHOM HCCIIEIOBAHUU BEILIECTB
U 17151 OOBSICHEHUS] XUMUYECKUX SIBIICHUH, HUMEIOILINX
MECTO B IIPHUPO/Ie TPAKTUUECKON NeATEIHbHOCTH YeI0BeKa
U B TIOBCETHEBHOM KU3HHU.

OK 04. D¢ dexrruBHO
B3aMMO/IECTBOBATH U
paboTaTh B KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCTB K CaMOPa3BUTHUIO, CAMOCTOATCIIbBHOCTH U
CaMOOIIPCACIICHUTO,

-OBJIaACHNC HAaBbIKaMH y‘Ie6HO'I/ICCHe)IOBaTeJ'ILCKOI71,
HpOeKTHOﬁ M COILIMaJIbHOM ACATCIBHOCTH,

OBJ'Ia)IeHI/Ie YHuBEepCaJdbHbIMH KOMMYHHKATHUBHBIMH

- YMCTh IIJIAHUPOBATH W BBIIIOJIHATDH XUMHYECKUH
SKCIICPUMCHT (HpeBpaH.[eHI/ISI OpPraHN4YCeCKUX BCHICCTB IIPpU
Harpe€BaHuu, NNOJIYUCHUC 3TUJICHA U U3YUYCHHC €TI0
CBOﬁCTB, Ka4CCTBCHHBIC PCAKIIUN HA AJIbACTUIDI,

Kpaxmajl, yKCYCHYIO KUCIIOTY; JeHaTypanus OeNKoB IIpu
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neCTBUAMM:

0) coBMecTHas 1eITeJIbHOCTh:

- IOHUMAaTh U UCTOJIB30BATh MPEUMYIIIECTBA KOMaHTHON 1
WHIUBUIyaJIbHOU pabOThI; - MPUHUMATH IIEJIM COBMECTHOM
eI TeTbHOCTH, OPraHU30BBIBATh U KOOPIMHUPOBATH
IICHCTBHS 1O €€ TOCTIDKCHHIO: COCTABIATD IIaH JICHCTBHIA,
- pacupenesaTh POJIM C Y4€TOM MHEHUN YYaCTHUKOB
00CYX/1aTh pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATH U BBITIOJIHATE PAOOTY B YCIOBHSIX
pearbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3alMO/ICHCTBHUS,

- OCYIIECTBJISITh TO3UTUBHOE CTPATETHUECKOE TTOBEJICHUE B
Pa3IUYHBIX CUTYAITUSX, POSBIATH TBOPUYECTBO U
BOOOpakeHHE, OBITh HHUITHATHBHBIM

OBJj1ajieHHe YHUBEPCAJIbHBIMHU PeryJIsTUBHBIMU
nefiCcTBUAMU:

') NpUHsSTHE ce0sl U APYTHUX JIIOIei:

- IPUHUMAaTh MOTUBBI U APTYMEHTBI IPYTUX JIOJIEH MPU
aHaJIM3€ PEe3yNbTATOB JIESITEIBHOCTH;

- IPU3HAaBaTh CBOE MPaBO U MPaBO JIPYrUX JOJEH HA
OIIINOKU;

- pa3BUBATh CIIOCOOHOCTh MIOHUMATh MUP C TIO3UITUU
JPYroro 4eyioBeKa.

HArpeBaHUU, [IBETHBIE PEAKIIMH OCIIKOB; IPOBOIUTH
pPEaKIMu HOHHOTO 0OMEHa, OTIPEICIIATh CPELy BOIHBIX
pPacTBOPOB, KAYECTBEHHBIC pEaKIlMy Ha cylbdar-,
KapOOHaT- M XJIOPH/I-aHUOHBI, HA KATHOH aMMOHWS,
pelIaTh SKCIIePUMEHTAIBHBIC 331a91

o TemaM "Metamisl" 1 "HemeTaiel") B COOTBETCTBUU C
MPaBWJIAMH TEXHUKH O€30TIaCHOCTH IPU OOpAIIEHUH C
BEIIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;
MPEJICTABIISITh PE3YIbTAThl XHMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3anrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUNA U
(GopMyITUPOBATh BEIBOIBI HA OCHOBE ATHX PE3YyJIbTATOB;
-yMETh CaMOCTOSTEIILHO IJIAHUPOBATH M IPOBOTUTH
XUMHYCCKHIA SKCIIEPUMEHT (TIOJTydeHUE W U3YICHUE
CBOMCTB HEOPraHUIECKMX U OPTAaHUICCKUX BEIIECTB,
Ka4eCTBCHHBIC PEAKIIMH YTIICBOIOPOIOB Pa3IMUHBIX
KJIACCOB M KHCIIOPOJICOAEPIKAIINX OPraHUYECKUX
BELIECTB, PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
pacrno3HaBaHUIO HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB) C COOJIIO/ICHUEM MPaBHII OE30TTACHOTO
oOpallleHus ¢ BeleCTBAMHU U JIaOOpaTOPHBIM
obopynoBanueM, GOpMYIUPOBATH LEIU UCCIIECIOBAHNUS,
MPEIOCTABIIATH B Pa3IMUHON (popme pe3ynbTaThl
SKCIIEPUMEHTA, aHAIM3UPOBAThH U OLICHUBATh UX
JOCTOBEPHOCTb.

OK 07. ConeiicTBOBaThH
COXPaHECHUIO OKPYXKArOIIEH
cpenpl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHH 00
W3MEHEHHH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

B 00/1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA

- chopMUPOBAHHOE IKOIOTHUECKOM KYIbTYPhl, IOHUMAaHUE
BIIMSIHUS COLIUATILHO-3KOHOMHMYECKHUX MTPOLECCOB HA
COCTOSIHME MPUPOJTHOM U COLMAIBHOW CPEibl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa SKOJIOTHIECKUX TPoOieM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBUM B
OKpYKalollel cpelie Ha OCHOBE 3HaHUs LIEJIEW YCTOUUYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JEUCTBUM, TPUHOCALIUX BPEL

OKpYKalollen cpere;

- chopMHUpOBATH MPEACTABICHUS: O XUMHUYECKON
COCTaBIIAIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MHpa,
POJIM XUMHUU B IO3HAHUHU SIBIICHUHN TPUPOJIBL, B
(GbopMUPOBAHUM MBIIIJICHUS U KYJIBTYpPbI IMYHOCTH, €€
(GyHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHus] MPaKTUYECKUX 33]1a4 U SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpere;

- YMETh COOIO/IaTh MIPABHIIA YKOJIOTUYECKU
11eJ1eC000pa3HOTO MOBEACHMS B OBITY U TPYAOBOM
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3¢ dEKTUBHO JCHCTBOBATH B
Ype3BbIYARHBIX CUTYAIHSIX

- YMEHHE IPOTHO3UPOBATH HEOIArONPUSATHBIC
DKOJIOTMUYECKHE MOCIEACTBUS IIPEANPUHUMACMBIX JICUCTBUM,
IIPEIOTBPALATh UX;

- paclIMpeHUE OMbITA ACATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJIECHHOCTH;

OBJIaJICHUE HaBBIKAMH Y4EOHO-HCCIIEI0BATENBCKOM,
[MPOEKTHOM U COI[MAJIbHOM JIEATEIIbHOCTH

NESTEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXKarollel MPUPOIHOMN CPe/Ibl; YUUTHIBATH OMACHOCTh
BO3JICUCTBUS HA )KUBBIC OPTAHU3MBI OTIPEICIICHHBIX
BEILIECTB, IOHUMAsl CMBICIT ITOKa3aTeNs PeIeIbHOM
JTOTYCTUMOW KOHIICHTPALIUH;

- YMETb NMPOTHO3UPOBATH, AaHATTU3UPOBATH U OLICHUBATH C
MO3UIUH YKOJIOTHYECKOI 030I1aCHOCTH ITOCIIEICTBHS
OBITOBOM M IPOM3BOJICTBEHHOM €ATEIHHOCTH YEJIOBEKA,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB; UCIIOJIb30BaTh
MOJTYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUH
po0OJIeM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

- YMETh 0CO3HaBaTh OMMACHOCTh BO3/ICUCTBUS Ha )KUBBIC
OpPraHu3MbI OIIPEICTICHHBIX BEIIECTB, IOHUMAsT CMBICIT
MoKa3aresis NpeIesIbHON JOMYCTUMON KOHLIEHTPALIMH, 1
MOSICHATH HA TIPUMEpax CrocoObl YMEHBIIICHHS U
MPEIOTBPAILCHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M

4CII0BCKa.
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2. CTPYKTYPA U COAEP)KAHUME YYEBHOI'O IIPEAMETA

2.1. O6beM y4eOHOro0 MpeaMeTa U BU/bI Y4eOHOH padoThI

Bun yueOHoii paGoThI O0bem B yacax
O6bem 00pa3zoBaTENBHOM MPOTPAMMBbI 144
Bcero y4eOHBIX 3aHATHI BO B3aUMOICHCTBUY C TIPENOIaBaTeeM 144

B TOM YUCIJIE:

Jlexuuu, ypoku 70
MPAKTUIECKUE 3aHATHS 68
IIpomexyTouHast aTTecTAlMA. dK3aMEH 6
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2.2. TEMATUYECKHWH IVIAH U COJAEP)KAHUE YUYEBHOI'O IIPEJIMETA XUMMSI

HaumenoBanue
pa3aesioB U TeM

Copep:xanue y4edOHOro MaTepuasia u (popMbl OPraHU3aLMH JeATeTbHOCTH
00yyarImuxcsi

O0nLeMm
B 4yacax

®opmupyembie
KOMIIETCHIIUH

1

2

3

4

1 xypc 1 cemectp

58

Pa3nen 1. OcHOBBI cTpOEHUs BelllecTBa

58

Tema 1.1.
OcHOBHBIC MOHATHA U
3aKOHBI

Conepxxanue yueOHOro MaTepuaJa

4

OcHOBHbIE NOHATHS M 3aKOHbI XUMHH.

[IpenMeT HEOpraHMYECKON XUMHUH.

BemectBo. ATom. Monekyna. Xumuueckuit aneMeHT. Amtotponus. [IpocTeie u croxHbie
BemlecTBa. KauecTBEeHHBIN M KOJIMYECTBEHHBINM COCTAaB BEIIECTB. XMMHUUECKHE 3HAKU U

hopmyIbI.

OTHOCHUTENBHBIC aTOMHAs U MOJICKYJIsIpHasi Macchl. KonmdecTBo BeliecTa.
CrexuomeTpusi. 3aKOH COXpPAHEHHUS MacChl BEIIECTB. 3AKOH MOCTOSTHCTBA COCTaBA BEIIECTB
MOJIEKYJSIPHOU CTPYKTYpBI. 3aKOH ABOTaJIpO M CJIEICTBUS X HETO.

IIpakTnyeckoe 3ansiTHe:

OcHOBHBIE MOHATHS U 3aKOHBDI.

PacyerHble 3a1a4u Ha HAX0XKJACHUE OTHOCUTEILHOW MOJICKYJIIPHOM MacChl, Ope/Ie/ieHue
MacCOBOH J0JIM XUMHYECKHX DJIEMEHTOB B CI0KHOM BellecTBe. Pemienne 3a1ay ¢
UCIIOJIb30BaHUEM MMOHATUH «OTHOCHUTENILHAS MOJICKYIISIPHAS MAcCay, «MOJIbY, «MOJISIPHAsS
Maccay, «MaccoBas J0JIs1 XHMHUYECKHX 3JIEMEHTOB B CJIOJKHOM BEIIECTBEY, «MOJISIPHBIN
00BEM T'a30B»

OK 01,
JP 2,9, 10, 25,
33,35

Tema 1.2.
[epuoguveckui
3akoH u Tadauna JI. U.
MengeneeBa.
CrtpoeHue aToma

Conepxanue yueOHOro MaTepuaJa

Hepuoanuecknii 3axon /.. MenneneeBa. Otkpsitue [[.J1. MenneneeBbsim
nepuoim4eckoro 3akona. [lepnonuueckuii 3akon B popmynuposke .M. Menneneena.
Ileprnoandeckas TabnMIla XUMUYECKUX JIEMEHTOB - Tpaguueckoe 0ToOpaxeHue
HepuoIM4ecKoro 3akoHa. CTpykTypa nepruoJuuecKoi TabiaMIbl: epuoabl (Masble U
OombIIMe), TPynIbl (TIaBHAS U TOOOYHAs).

Cospemennasi GopMyJIMPOBKaNEPHOIMYECKOro 3aK0HA. 3HaYEHHE [TEPHOUUECKOTO
3aKOHA U IEpUOANYECKON CUCTEMBbI

OK 01

OK 02, OK 09
JIP 2,9, 10, 25,
33,35

16




xuMHueckux iemeHToB (.M. MenneneeBa 11 pa3BUTHS HAYKU U IOHUMaHUA XUMHYECKON
KapTUHBI MUpA.

CoBpeMeHHast MOJIeNIb CTPOCHHUS aTOMa. DIIEKTPOHHAsI KOH(PHUTYpalus aToMa.
Knaccugukarums XauMHUECKUX JIEMEHTOB (-, P-, d-371eMeHThI). BalileHTHBIC 3JIEKTPOHBI.
BasieHTHOCTB. DNIeKTpOHHAs IPUPOJIA XUMHUECKOU CBSI3H. DIIEKTPOOTPULIATETLHOCTb.
KoBasnenTHas cBs3b, €€ pa3HOBUIHOCTH H MEXaHU3MBI 00pa30BaHUs (OOMCHHBIN U
JTIOHOPHO-aKIEeNTOPHBIN). MIoHHast cBsi3b. MeTayumnueckast CBsi3b. BojopoaHas cBs3b.
MexMOoNeKyJIIpHbIE B3AUMOAECHCTBUS.

N3oTorbl, 0cCHOBHOE M BO30YKJICHHOE COCTOSTHUE aTOMa, THOPUIN3als aTOMHBIX
opOuTaneil.

HpaKTI/I‘IECKI/Ie 3aHATHUA:

Ilepuoauyeckunii 3aK0H. PenieHre nNpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN
Ha XapaKTepu3alHio XUMUYECKIX JEeMEHTOB «MeTamindeckie / HeMeTalInyecKue
CBOMCTBA, AMEKTPOOTPHUIATETLHOCTD U CPOACTBO K AJIEKTPOHY XUMUYECKUX FIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM CTPOECHUEM H MOJIOKEHUEM B IIEPUOINYECKON cucTteme
XUMHU4YecKuXx djeMeHToB .. Menneneeay.

Crtpoenue aroma. PenieHre npakTHYECKUX 3aJJaHU HA COCTABJICHUE DJIEKTPOHHO -
rpadudecKkux GopMyI 3JeMeHTOB 1—4 1eproioB.

Tema 1.3. CTpoenne
BelllecTBA

Conep:xaHue y4eOHOIr0 MaTepuaa

KoBajienTHasi xuMu4eckas cBsizb. MexanuszMm o0pa3oBaHus KOBAJICHTHOM CBS3U
(0OMeHHBIN U JOHOPHO-AKIIETITOPHBIH). DIEKTpoOoTpUIIaTeIbHOCTh. KOBaseHTHBIE NOJIsIpHast
U HenoJsipHas cBa3u. KpaTHOCTh KOBaJIeHTHOI CBs3U. MOJIEKyIsIpHBIE U AaTOMHBIE
KpUCTaJUTHueckue pemeTkd. CBONWCTBA BEIIECTB C MOJIEKYJIIPHBIMU U ATOMHBIMU
KpUCTAJUTHUECKUMU perieTkamMu. MloHHasi xumuueckasi ¢Bsi3b. KaTnonsl, nx oOpa3oBaHue
U3 aTOMOB B pe3yJbTaTe Mpoliecca OKUCIEeHN. AHHOHBI, UX 00pa3oBaHue U3 aTOMOB B
pe3ynbpTaTe mpoiiecca BOCCTaHOBIEHUs. MIOHHAs CBsI3b KaK CBSI3b MEX]1y KATHOHAMU U
AHMOHAMH 3a CYET AMEKTPOCTATUYECKOTO MpUTsHKkeHus. Kinaccuduxaiyss HOHOB: IO COCTaBy,
0 3HAKY 3apsija, M0 HATMYHIO TUAPATHOU 000104KH. MIOHHBIE KPUCTAIIIMYECKHUE PEIIETKH.
CBoiicTBa BEUIECTB C HOHHBIM TUIIOM KPUCTANIMYECKON PEIIETKH.

MeTtanaudeckas cBsi3b. MeTamnueckast KpUcTasindeckasi petieTka 1 MeTauindecKas
XUMUYecKas cBs3b. PU3NUYECKUEe CBOMCTBA METAJUIOB. ArperaTHble COCTOSIHUS BeleCTB U
BO/IOPOHAS CBSA3b. TBep0e, )KUAKOE U ra3000pa3Hoe cocTosiHus BenecTs. [lepexon
BEIlIECTBA M3 OJIHOTO arperaTHOro0 COCTOSHUS B ipyroe. BogopoaHas cBsi3b.

OK 01
JP 2,9, 10, 25,
33,35
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Yucrele BeIeCrea U CMeECH. IlonsaTue o cmecu BCIICCTB. I'omorennsIe u TCTCPOTCHHLIC

OK 01

cmecu. CocraB cMeceii: 00beMHast 1 MacCoBast JOJIM KOMIIOHEHTOB CMECH, MaccoBast JI0JIst OK 02, OK 09
npuMecei. JIP 2,9, 10, 25,
MucnepcHbie cuctembl. [lonstre o aucriepcHoii cucreme. JlucrepcHas (aza u 33,35
mucriepcuonHas cpena. Kimaccudukamms mucnepcHbix cucteM. [ToHsATHE 0 KOJUTOUIHBIX
CUCTEMaX.
Wctunnabie pactBopbl. PacTBopenue kak (pM3NKO-XUMHUECKU Ipoliecc. PacTBopbl.
CriocoObl MpUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 10J11 paCTBOPEHHOTO
BemecTBa. [IpenenbHO TOMyCTUMBIE KOHIIEHTPAIIMU U UX UCIIOJIh30BAHUE B OI[EHKE
9KOJIOTUYECKOM O€30MacHOCTH.
IIpakTHyeckoe 3aHsITHE: OK 01, OK 04
Bunasl qucnepcHbix cuctem. Buasl xumuyeckoi cBsa3u. TexHrnka 6€30mMacHOCTH B OK 07
XMUMHUYECKOH J1abopaTopuu. 3HAKOMCTBO C XUMUYECKOU MOCY10H, 000pyJOBaHUEM U JIP 2,9, 10, 25,
XUMHAYECKUMHU peakTuBamMi. OCHOBHBIE JTa0OpaTOPHBIC OTIEPAIIUH. 33,35
[TpuroToBnieHne pacTBopa 3aJaHHON KOHIIEHTpanuu. Pemienune 3a1ad Ha pacyeT MacCOBOM
1oy (Macchl) pacTBopa.
Tema 1.4 Conep:xaHue y4eOHOIr0 MaTepuaa 2
DJIeKTPOJIUTHY eCKAS OK 01
AUCCOMAIIAS 1 Teopust 37EKTPOIMTHYECKON Arcconnanuu. Peakiuu nonHoro oomena. CocraBiieHHE OK 04
HOHHDBIH 00MeH peakiuiit HOHHOTO OOMEHA IYTEM COCTaBJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX JIP 2, .9, 10,
YPaBHEHHUH. 25, 33, 35
IIpakTnyeckoe 3ansiTue: OK 01
OK 04
Peakuuu nonnoro oOMeHa. Peiienue skcriepuMeHTaNbHBIX 331a4 1o Teme. [IpoBeaenue JIP 2,9, 10, 25,
peaKkIuii B pacTBOpaXx 3JICKTPOJIUTOB. 33,35
Tema 1.5 Cojaep:xkaHue y4yeOHOro MaTepuaJia 14
Kaaccudukanus, Kunacenpukanusa Heopranmueckux BemectB. [IpocTsie u cinoxHbie BemiecTBa. OCHOBHBIE OK 01
HOMEHKJIaTypa u KJIACChI CJIOXKHBIX BEIIECTB (OKCH/IBI, TUAPOKCHIBI, KUCIOTHI, conn). Homenknarypa u OK 04
cTpoenue Ha3BaHME HEOPTaHUYECKUX BEIIECTB UCXOMIS U3 UX XUMUUYECKOH POPMYIIbI UM COCTABICHUE JIP 2,9, 10, 25,
HEOPraHu4YeCKux XUMUYECKOH (OPMYIIBI HCXO/S U3 HA3BaHUS BEIECTBA MO0 MEXYHAPOIHOM MK 33,35
BEIEeCTB TPUBHUAIILHOM HOMEHKJIATYpeE.

XHMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCUICCTB (OKCI/IHOB,
TUAPOKCUIOB, KUCJIOT, colieii u Ilp) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX

18




BCIICCTB, BOAOPOJHBIX COCIIPIHCHPIP'I, BBICHIUX OKCUIOB U THAPOKCHIOB. BzaumocBs3s
HCOPraHNM4YCCKUX BCILCCTB.

Oxcuasbl 1 ux cBoiictBa. CosieoOpasyrolire u HecoseoOpasyromiue okcuapl. OCHOBHEIE,
aM(bOTepHI)IC 1 KHUCJIOTHBIC OKCHUBI. 3aBUCUMOCTE XapakTepa OKCHuaa OT CTCIICHU
OKHUCJICHHS 00pa3yIoIero ero Meramia. XuMHIECKUE CBOMCTBA OKCUIOB. [loryaenune
OKCHJIOB.

Kucaorsl u ux cBoiicTBa. KnciaoThl Kak 3J€KTPOIUTHI, MX KJIAaCCUPUKAIUS 1O Pa3IUYHbIM
IIpU3HAKaM. XMMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU IEKTPOITUTHIECKOMN
mucconuanuu. OcoOEHHOCTH B3aUMO/IEHCTBUS KOHIIEHTPUPOBAHHOM CEpHON 1 a30THOM
KHCJIOT ¢ MeTajulaMi. OCHOBHBIE CIIOCOOBI OTYYEHUS] KUCIIOTHI

OcHoBaHus U UX cBolicTBa. OCHOBaHMS KakK 3JIEKTPOJIUTHI, UX KJIACCHU(PHUKAIUS 1O
pa3IMYHBIM MPU3HAKaM. XMMUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPHUH
ANEKTPOJINTHYECKON Jucconanuu. Pa3nokeHre HepacTBOPUMBIX B BOJIE OCHOBAHUIA.
OcHoBHbIE CIOCOOBI MOJTY4YE€HHS OCHOBAHUI.

Couu n ux cpoiicra. Conu kak 21ekTposnThl. Coii cpeaHue, KUCIIbIE U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJICH B CBETE TEOPUHU IIEKTPOJIUTHUYECKON Aucconunanuu. CrocoOs
noJiyueHus conen. ['maponus coseil.

IIpakTn4yeckmne 3aHATHSA:

Kucaorsl. icnibiTanue pacTBOPOB KUCJIOT HHAMKATOpaMH. B3anMoielicTBre METAIIOB C
KHCI0TaMU. B3auMoneiicTBre KUCIIOT C OKCHAaMU METAIIIIOB. B3anmoaelicTBrE KUCIIOT C
OCHOBaHUsIMH. B3aumMoaeicTBHEe KHCIIOT ¢ CoIsiMU. cnibiTanre pacTBOPOB IIeouei
WHUKAaTOpaMHu.

OcnoBanus. [lonyyenue ruipokcuaoB. Bzaumoaelicteue mienoueit ¢ conssmu. Paznoxenue
HEPaCTBOPUMBIX OCHOBAHHIA.

Coum. ['maponus colieit pa3nuyHoro Tumna. Pemenue npakTu4eckux 3aaHui mno
KJIaccu(UKaIi, HOMEHKIATYpe U XUMUUYECKUM (HOopMyliaM HEOPTraHUYECKUX BEIECTB
pa3IMYHBIX KJIAcCOB (Ha3bIBaTh U COCTABIATH GOPMYIIbl XUMUUYECKUX BEIIECTB, ONPEACTATh
NPUHAIJIEKHOCTH K KJIACCY).

Tema 1.6 Xumunueckue
peakuuu

Conepxanue yueOHOro MaTepuaJa

10

Knaccndukanus xumuyeckux peaknmui. Peakuny coelnHeHus, pas3iioxKeHus,
3amMeleHus, oomena. Karanurtuueckue peakuuu. O6paTumMble 1 HEOOpaTUMBbIE PEAKIUH.
I'oMoreHHbI€ U reTepOreHHble peakiuu. JK30TEPMUUYECKUE U SHAOTEPMUUECKNE PEAKIIUH.
TennoBoit 3 heKT XMMUYECKUX peaKIuil.

OK 01

OK 02, OK 09
JIP 2,9, 10, 25,
33,35
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TepMoxuMuyeckue ypaBHEHUS.

OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH. Crenenb okuciieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIL B OKHUCIICHHE. MeTo QJICKTPOHHOI'O OanaHca JJIA
COCTaBJICHUSA ypaBHeHI/Iﬁ OKHCIIUTCIbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ.

Cxopoctb xumMH4ecKux peakuuii. [Ionsitue 0 cKOpocT XUMUUYECKUX PEAKIUH.
CKopocTb peakiuy, €e 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOAbI PEArHPYIOIINX
BEILECTB, KOHIIEHTPALUU pearupyroniux BeulecTs, Temneparypsl (npasuio Bant-I'odda),
IIJIOIIAIM PEAKIIMOHHOM MOBEPXHOCTH, HAIMYUS KaTaau3aropa. Poib KaTam3aTopoB B
MPUPO/IE€ U IPOMBILIUIEHHOM IPOU3BO/ICTBE.

OHeprus akTUBalMU. AKTUBHUPOBAHHBIN KoMIulekc. KaTanuzarops! u kaTtanu3. Poib
KaTaJIn3aTOPOB B NPUPOJIE U IIPOMBIIILIEHHOM ITPOU3BOJCTBE.

Xumuyeckoe papHoBecue. OOpaTUMOCTb peakiyii. XUMHUYECKOe PaBHOBECHE U €T0
CMeEIIIeHHE 01 JIeMCTBUEM pa3IMUHbIX ()aKTOPOB (KOHIIEHTPAIHs pEareHTOB HIIN
MPOJIyKTOB PeaKIiy, JaBJlIeHNe, TeMIlepaTypa) AJIs CO3AaHUs ONITUMAIbHBIX YCIOBUN
MPOTEKaHHsI XUMUYECKUX NpolieccoB. IIoHsATHE 00 3HTANBINU U SHTPOIIUU. DHEPrUs
I'm606ca. 3akon ['ecca u cneacTBus u3 Hero. Poib cMenieHus: paBHOBECHS B
TE€XHOJIOTMYECKHX TpOoLeccax.

IIpakTnyeckmne 3aHATHSA:

Kanaccupukanus XuMHIeCKHUX peakui.

HeoOGparumbie xumudeckue peakiuu. Peakiuu, waymye ¢ oopazoBaHUEM OcaiKa, ra3a Uiu
BO/IbI. 3aBUCUMOCTb CKOPOCTH B3auMoieiicTBus okcuaa meau (I11) ¢ cepHoit KucinoToit ot
teMrepaTypbl. CocTaBieHUE ypaBHEHHM peakIuil COeIMHEHMS, PA3JIOKEHUS, 3aMELICHU,
oOMeHa. YpaBHEHHS PEaKIuii TOPEHUS, HOHHOTO OOMEHAa, OKHCIICHUSI-BOCCTAHOBIICHHSI.

CocTaBiieHHEe OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIE PC€aKIuH. CreneHb OKHUCIICHHUS.
OxucInuTeNIb U BOCCTaHOBJIEHHE. BocCcTaHOBUTEIb M OKUCIICHHE. Meton QJICKTPOHHOT'O
OamaHca I COCTAaBJICHUA ypaBHeHI/Iﬁ OKHCIIUTCIBHO -BOCCTAaHOBUTCIIbHBIX peaKI.[HfI.

Tema 1.7

Conepxanue yueOHOIro MaTepuaJa

Hemertanabl. Oco0eHHOCTH CTPOCHUS aTOMOB. Hewmeramnsr - IMPOCTBIC BCIICCTBA.

OK 01
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DU3NKO-XUMHYECKHE

OxucauTelbHbIe H BOCCTAHOBHUTEIbHBIE CBOIICTBA HEMETAJLJIOB B 3aBHCUMOCTH OT UX

OK 02, OK 09

CBOMCTBA MOJIOKEHUS B PSIAY dJIEKTPOOTPULIATETBHOCTH. JIP 2,9, 10, 25,
HEOPraHUYeCKHUX . . 33,35
p—— 3aBUCHUMOCTD CBOHCTB ralloreHOB OT HX IOJIOKEHN B IEPHOAUMECKOH CUCTEME. OcHOBHBIE

XUMUYECKHEe CBOMCTBA npeacTaBurteneit rnaBusix noarpynn 1V, V, VI, VII rpynm.

lNanorensl. 3aBUCUMOCTBH CBOMCTB TAJIOTEHOB OT MX IMOJIOKEHUS B IEPUOINYECKON CUCTEME.

Xanpkorensl. O0mas XapaKTepUCTHKA IEMEHTOB VI IpyIiibl epHoANIECKON CUCTEMBI

.. MenneneeBa

ConepxxaHue yueOHOro MaTepuaJa OK 01

IIpakTHYeckoe 3aHATHE: OK 02, OK 09
Tema 1.7.1 O61man " " JIP 2,9, 10, 25,
XapaKTepHCTHKA 1 Kucaopon u cepa. M3zydueHne XuMu4ecKux CBOFCTB KHCIIOPO/La, CEPbI U €€ COEMHEHNH. 33, 35
OCHOBHBIE CBOHCTEA OBP ¢ yuactueMm cepocoaepxkanux coeinHeHnd. Ctenenb OKuciaeHus cepbl. OKUCIUTETD U
HEMETAILIOB BOCCTaHOBUTEIb. OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B IIPUPOJIC,

MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEAEITEIBHOCTH OPraHn3MoB. OKUCIUTENBHO-

BOCCTAHOBUTEIBHBIN NOTeHIMA cpefibl. COCTaBIEHUE U YPaBHUBAHUE OKUCIUTENBHO -

BOCCTaHOBUTEJIbHBIX PEAKIIMi METOJIOM 3JIEKTPOHHOrO Oananca. TunnyHbie

HEOPraHUYECKHE OKUCIUTEIN U BOCCTAHOBUTEIIH.

Cnoco0blI mostydeHusi U CBOMCTBA ra30B. [ a3el, 0OpazyeMble HEMETaTaMH.

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIMI C y4aCTHEM IPOCTHIX U CIOKHBIX

HEOPraHWYECKHUX BELECTB.
Tema 1.7.2 Oomasn Conep:xanue y4eOHOI0 MaTepuaa
XapaKTepPUCTHKA U Metaniabl. OcCOOEHHOCTH CTPOEHHUS aTOMOB U KpHcTaioB. dusndeckue cBONCTBA OK 01
OCHOBHBbIE CBOMCTBA MetasuioB. Kitaccudukaiys METaIoB 1Mo pa3jiMdHbIM Mpu3HaKaM. XUMHYECKHE CBOMCTBA OK 02, OK 09
METaJLJIOB METAaJIJIOB. JIP 2,9, 10, 25,

DNEKTPOXUMHUYECKUH Pl HAIpsbKeHU MeTaiioB. Meramorepmus. [lonstue o cruaBax: 33,35

yepHble 1 1BeTHbIe. OO011as xapakrepucTuka Metamios [-11 rpynmsl rmaBHON 1 MOOOYHOM
noArpymni nepuoaudeckoi cucremsl .M. Menneneesa.

IIpakTHYecKue 3aHATHSA:

CBoiicTBa METANIOB M HEMETAIIJIOB. HccnenoBanue (1)I/I3I/I‘leCKI/IX 1 XUMHYECKHUX CBOWCTB
METaJIJIOB B HeMeTanoB. O3HaKOMIICHUE C KOJUIEKIIHEeH HEMECTAJIIIOB, MCTAJIJIOB, CIIJIABOB.

Pemnenne TMIIOBBIX 3a7a4. CocraBieHue ypaBHeHI/Iﬁ XUMHUYCCKUX pCaKLII/Iﬁ C y4aCTuem
TIPOCTLIX U CJIOKHBIX HCOPTraHUYCCKUX BCIICCTB: OKCUJ0OB MCTAJJIOB, HCMETAJIJIOB U
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aM(pOTEPHBIX JIEMEHTOB; HEOPTaHUIECKUX KUCIIOT, OCHOBAHHUH U aM(DOTEPHBIX

THJIPOKCUIOB, HEOPraHWYECKUX COJICH, XapaKTepU3YIOIIUX X CBOMCTBA. Pemmenue 2
IPAKTHKO-OPHUEHTUPOBAHHBIX TEOPETHUSCKUX 3a/IaHUI HAa CBOMCTBA U TIOJyICHHE
HEOPraHMYECKUX BEIIECTB.
KonTtponbnas pabora
Bcero 3a 1 cemectp - 58 u.
O6nem 00pazoBaTebHOM TPOrpaMmel - 58 4.B ToM uucne, 3aHATUS
Bo B3anmMoeiicTBuM ¢ TipernoaaBaresnieM - 58 u.
Jlexrum - 30 4.
[TpakTnyeckue 3aHATHS - 28 4.
1 kypc 2 cemecTp 86

Pa3nen 2. Opranuveckasi XHMHUsi

Tema 2.1 OcHOBHBIE
MOHATHS
OpPraHuvYecKoi XuMHH
U TeOPHUs CTPOEHMsI
OpPraHMYecKux
coeTUHEeHU M

Conep:kanue y4eGHOro MaTepuaJia

Beenenue. [Ipeamet oprannyeckoii xumuu. [lonarue 06 opraHnYecKOM BEIIECTBE U
oprannyeckoi Xumuu. OCOOEHHOCTH CTPOSHHUS OPraHUYECKUX COCTMHCHUH.

Teopus cTpoenusi oprannyeckux coenunenuii A.M. byraeposa. [Ipennocsuiku
CO3/1aHUs TeOpuH cTpoeHus. OCHOBHBIE MOJIOkKEHUS Teopuu cTpoeHust A.M. bytieposa.
XHUMHYECKOE CTPOCHUE M CBOMCTBA OPraHMYECKHX BemecTB. [loHsaTre 00 n3omepun.
CriocoOb1 0TOOpaKEHUST CTPOCHUS MOJIEKYJIBI ((hopMyItbl, MOeNN). 3HaUYeHHE Teopun A.M.
BytnepoBa 11 pa3BUTHSI OpraHUYECKON XUMUU U XUMHUYECKUX TPOrHO30B.

Kanaccupukanus opranndeckux coeHeHnii. OCHOBbI HOMEHKJIATYPbI OPraHHuYeCKHUX
BemecTB. Kinaccudukaius opraHn4eckux BEIIECTB B 3aBUCUMOCTH OT CTPOEHUS
yriepojHo# nenu. [lonstue ¢pyHkimonanbHo# rpynmnsl. Knaccudukaius opraHnueckux
BEIIECTB M0 TUITY (PYHKIMOHAIBHOU rpynnsl. TpuBHanbHble Ha3BaHUA. PanimoHanbHast
HOMEHKJIaTypa Kak npenumecrseHHuna Homenkinarypsl [IUPAC. Homenxknarypa [UPAC:
NPUHIUIBI 00pa30BaHKs Ha3BaHUM, CTAPIIUHCTBO (PYHKIIMOHAIBHBIX TPYII, UX
o0o3HaueHue B npedukcax u cypdukcax Ha3BaHUI OPraHMYECKUX BEIECTB.

OK 01

OK 02, OK 04
OK 09

JP 2,9, 10, 25,
33,35

22




IIpakTnueckoe ody4eHue.

Teopus crpoenus oprannueckux coequHennii A.M. byrneposa. CocTtaBiieHrne roMoJIoroB U
n3zomepoB. Kiraccudukanmst opraHMYecKiX BEIIECTB 10 TUIY (PYHKIIMOHAIBHOM TPYIIIHL.

Pemenue pacueTHbIX 3a71a4 Ha HAXOKJECHUE MOJIEKYJISIpPHON (POPMYIIbl B OpraHUYECKUX
COCIMHEHUSX.

Tema 2.2.
Yraesonopoasl

ConepxxaHue yueOHOro MaTepuaJa

26

AJIKaHbl. AJIKaHbl: TOMOJIOTHUECKUHN Psijl, M30MEpPHUsl U HOMEHKIIaTypa ajnkaHoB. CTpoeHue
atoma yrJjepoaa. CtpoeHue aroma yriaepoja. DJIeKTpOHHOE 00J1ako U opOUTab, S- U p-
opOuTanu. JNeKTPOHHbBIE U 3JIEKTPOHHO-Tpaduueckue GopMylibl aToMa yriepoja B
OCHOBHOM H BO30YKJI€HHOM COCTOSTHUSIX. KOBalleHTHAsT XUMHUYECKasl CBSI3b U €€
KJ1accuuKaiuys 1mo crnocoOy nepekpbiBaHus opouTanen (cuema- u n-cBsizu). XUMHYECKHUE
CBONCTBA aJKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIlIeHUE, Pa3I0KEHUE, AerUIPUPOBAHNE.
[IpumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

Auxenbl. HenpeneibHble yriieBogopoabl. DTUJICH, €r0 NOoJydeHHe (JeruJpupoBaHUEM
9TaHa, JCTOoJMMEpHU3alrel MouITUIeHa). ['oMooruueckuii psij1, “30Mepusi, HOMEHKIIaTypa
aJIIKeHOB. XMMHUYECKHE CBOWCTBA ATUJICHA: TOPEHUE, KAUeCTBEHHbIE peaKluu
(obeciBeurBaHre OPOMHOM BOJBI M pacTBOpA NIEpMaHTraHaTa Kajus), THApaTalus,
nosiumepusans. [Ipumenenue sTuiIeHa Ha OCHOBE CBOMCTB.

AJIKMHBI. AtteTriieH. XMMUYECKHEe CBOMCTBA alleTUJICHA: TOpEeHUE, 00eCIIBEYMBAHNE
OpOMHOM BOIBI, MPUCOCTUHEHUI XJIOPOBOAOpOAa U TuaApaTanus. [I[pumenenue aneTuicHa
Ha OCHOBE CBOMCTB. MeKKJIacCOBasi U30MEPHS C aIKaIuCHAMMU.

AJikagueHbl M Kayuyku. [ToHsATHE 0 IMeHaxX Kak YIrlieBOJOpOaAax ¢ AByMs JBOMHBIMU
cBs3siMu. CompsiKeHHbIE IMeHbl. XMMUYecKre cBoicTBa OyTaaueHa-1,3 u usonpena:
obecrBeunBanue OPOMHO BOJIBI U TIOJMMEpHU3alvs B Kayuyyku. HarypanbHbli 1
CUHTETUYECKUE KaydyKu. Pe3una.

OK 01, OK 02,
OK 04, OK 09
JIP 2, 9, 10,
25, 33, 35
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Apenbl. benzon. Xumuueckue cBoiicTBa O€H30I1a: TOpPEHHE, PEAKIUU 3aMELCHHS
(ranorenupoBanue, HUTpoBaHue). [I[pumeHeHne 6eH30.1a HA OCHOBE CBOKCTB. THIBI
PEeaAKIMOHHOCTIOCOOHBIX YACTHIl U MEXaHU3MbI PeaKlIMii B OPraHu4ecKoil XuMHH.
B3aumHoe BiIusiHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BELIECTB. DIEKTPOHHBIE I3PPEKTHI
aTOMOB M aTOMHBIX I'PYII B OpraHMYECKUX MoJieKyiaax. MHAyKInoHHbIH 3 dekT,
HOJIOKHUTEIIBHBIN U OTPHULIATENILHBIN, €r0 0coOeHHOCTH. Me3oMepHbIit 3 ekt (3hhexT
COTIPSDKEHHS), €T0 0COOCHHOCTH.

Tunel XUuMHYeCKUX peakuuii B oprannyeckoii xumum. Knaccuduxaius no u3aMeHEHHUIO B
CTPYKTYpe cyOcTpaTa (mpucoeIuHeHne, OTIIEIICHUE, 3aMeleHre, U30MEPHU3AIIHs) U TUITY
peareHTa (paauKaibHbIe, HYKJICO(QUIbHBIE, 2JIEKTPO(UIbHBIC). Pa3HOBUIHOCTH peakiinii
Ka)XJ0TO TUIA: THAPUPOBAHUE U JICTUIPUPOBAHUE, TAIIOTEHUPOBAHUE U
JIerajloTeHUPOBaHUE, TUApaTalWs U IeTUIpaTalNs, THAPOTraJor eHUPOBAHUE U
JETUIPOTAIOT€HUPOBAHNE, MOJMMEPHU3ALNS U TTOJMKOHICHCALUS, IEPErPYIITHUPOBKA.
OCc00EHHOCTH OKUCTUTETHFHO-BOCCTAHOBUTEIILHBIX PEAKIIMA B OPTaHUIECKON XUMHUH.

CamocrosiTesibHast padoTa (MOArOTOBKA K IK3aMEHY)

H30mepusi 1 HOMEHKJIATYPA AJKAHOB.

IHukaoaaKaHbl.

IIpupoaHble HCTOYHMKH YIJ1eBOAOPOAOB. [IpupoaHblii ra3: cocTaB, MpUMEHEHHE B
kauectBe TormBa.Hed1s. CoctaB u nmepepaborka Hedtu. Ileperonka nedru.
Hedrenpoaykrsr.

B3aumMocBs3b OprannyecKux coequHeHuil. Pemenue nenovyexk npeBpameHnii Ha
TEHETUYECKYIO CBSI3b MEXKIY KlIacCaMU OPTaHUYECKUX COCMHEHHI C COCTABICHHEM Ha3BaHHI
OpraHUYeCKHX COCMHEHHH 110 TPUBUAIBHON WIIM MEXKIYHAPOIHON CHCTEMATHIECKON
HOMEHKJIaType. Penenue pacueTHbIX 3a/1a4 110 YPAaBHEHUSM PEaKIHi ¢ y9aCTHEM OPTaHHYECKUX
BEILICCTB.

IIpakTH4ecKkue 3aHATHS:

14

Auxkanbl. Teopus A.M. byrneposa. M3rorosnenue Moaeneil MOJIEKy OpraHMUECKUX
BEILECTB Kj1acca alnkaHsl. Pemenue 3anaq no reme «M3omMepus u Ha3BaHUA 110
CUCTEMAaTUYECKON HOMEHKIIaType OPraHUYECKUX BEIECTB». XUMHUUECKUE CBOMCTBA Ha
IIpUMeEpE PEAKLUU TAIOT€HUPOBAHUS U TOPEHUSL.
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AJikensl. [Toyyenne sTuieHa peaxkiyei Aeruaparanuy dtTanona. ['openune sTuneHa.
OTHOIIEHNE STHIIEHA K pacTBOPaM IepMaHraHara Kajaus 1 OpoMHO# BoJe.

AneruiueH. [lonydenune. XuMuyeckue cBOMCTBa alleTUIIEHA: TOPEHKE, 0OeCIIBEUNBAHHE
OpOMHOM BOJIBI.

I'eneTnyeckasi cBsI3b MeKAY yrieBoaopoaamMu. OCyIIecTBICHUS peaKIfil MpeBpaIIeHus.
IIpupoaHble HCTOYHUKH YIJ1€BOAOPOAOB. [IprpoaHbIii ra3: cocTas, MPUMEHEHHE B
kauectBe TormuBa. Hedts. CoctaB u mepepaborka Hedtu. [leperonka nedru.
Hedrenponykrel. 3amura pedepaTos.

N

Tema 2.3.
Kucaopoacoaep:kamue
OpraHuvecKue
COCAMHEHHUS

ConepxxaHue yueOHOro MaTepuasa

32

Crpoenne u kiaaccupuxanus cnuproB. Knaccudukanus cnupToB 1o TUITY
YTJIEBOJOPOJHOTO PAIMKAIIA, YUCITY THAPOKCUIIBHBIX IPYIII U TUITY aTOMa yriepo/a,
CBSI3aHHOTO C TUAPOKCUILHOM TPYNIIONA. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM rpynnbl. BiusiHue cTpoeHus CupToB Ha WX (U3UYECKHE CBONCTBA.
MekmoJiIeKyJIsIpHAs BOAOPOAHAS CBA3b. [ OMOJIOTMYECKUH sl IPEAETbHBIX
0JIHOATOMHBIX crTUpTOB. M30omepust n HoMenknarypa. Obmas Gopmyia.

Cnoco0bl mostyuyeHusi CUPTOB. [ MIposin3 rajoreHankaHoB. ['uaparamus aakeHoB,
yCIoBUS ee npoBeeHus. BoccTranoBneHre KapOOHUIBHBIX COEIMHEHHH.
XUMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

MHoroaromuble ciupThl. M30Mepust 1 HOMEHKIIaTypa peACTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX
KayecTBeHHOE oOHapyxeHue. OTAenbHbIe PEACTABUTENH: STUICHIIINKOIIb, TIUIEPUH,
CHOCOOBI MX MOJIyYEHUS, MPAKTUYECKOE MpuMeHeHHe. [ TuiepuH Kak npeacTaBUuTeNb
MHOT0aTOMHBIX cpToB. KauecTBeHHas peakiiys Ha MHOTOaTOMHBIE ClIUPTHI. [IpumeHenue
[JIMLIEpUHA.

®eHoJ1. DIIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTpoeHue (heHosa. B3anmHoe BiusiHMIEe
apOMaTHUYECKOI0 KOJbIla U THIPOKCHIBHOU Ipymnibl. U3NYECKUE U XUMUYECKHE CBONCTBA
(enoua. BzauMHoe BIHMSHKE aTOMOB B MOJIEKYJe ()eHOJa: B3aUMOICHCTBUE C TUAPOKCUIOM
HaTpHs U a30THOM kucioTol. [IpruMenenne (eHoaa Ha OCHOBE CBOICTB.

I'omostornyeckne psiAbl aJibAern10B M KeTOHOB. [IoHATHE 0 KapOOHUIIBHBIX
COEJIMHEHUSX. DIEKTPOHHOE CTpoeHHe KapOOHUIIBHOM rpymiibl. Mi3oMepHs 1 HOMEHKIJIATypa
aJIbJIETUI0B U KeTOHOB. du3nyeckue cBoiicTBa KapOOHMIBHBIX coenHeHnid. [IpuMenenne
U NoJIy4YeHne KapOOHMIbHBIX coequHeHn . [IpuMeHeHne anbaeruioB 1 KETOHOB B OBITY
Y TIPOMBIIUIEHHOCTHU. AJIBIETH/IbI U KETOHBI B IpUpoie (3¢upHbIe Macia, GepoMOHBI).
[TosryyeHne kapOOHMIBHBIX COSAMHEHUI OKUCICHUEM CIIUPTOB, FUIpaTallieil ajlKiHOB,

OK 01, OK 02,
OK 04, OK 09
JP 2, .9, 10,
25, 33, 35
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OKHCJIEHUEM YTIeBoA0po10B. OTIeIbHbIE PEICTABUTEIH AJIBAECTHIOB U KETOHOB,
cnenuuyecKkre crocoObl UX MOJTYYSHHS U CBOWCTBA.

XuMHYecKHe CBOHCTBA aJIbJAernI0B H KeTOHOB. PeakiinoHHas CriocoOHOCTh
Kap6OHI/I.HI)HI)IX COCHHHGHHﬁ. PCaKHI/II/I OKHUCJICHUA aJIbACTUAO0B, KAUCCTBCHHBIC pCAKIIUN HA
aJbJIErMIHYIO rpynny. Peakiiuy nojJukoHAeHcau: 00pa3oBaHue
(heHos10hopMaThICTUIHBIX CMOJL.

KapGoHoBble KucJa0TBI. ['OMOTIOrHYecKuil psij| peiebHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX
kucinoT. [lonsitue o kapOOHOBBIX KUCI0TaX. KapOokcuiabHas rpynmna Kak (pyHKIMOHAIbHAsL.
['omonoruueckuii psia mpeenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydyenue
KapOOHOBBIX KUCJIOT OKUCIIEHUEM aJIbJIETHJIOB.

XuMHYeCKHe CBOMCTBA KAPOOHOBBIX KMCJIOT. Peakiinu, WTIOCTPUPYIONIUE KUCIOTHBIE
CBOMCTBA U UX CpPaBHEHUE CO CBOMCTBAMM HEOpraHUUYECKUX KUciaoT. OOpa3oBaHue
(YHKIIMOHATBHBIX POU3BOAHBIX KAPOOHOBBIX KUCIOT. Peakiuu srepudukanuu.
AHTHIpHUIBI KAPOOHOBBIX KUCIIOT, MX MOJyYeHHE U TPUMEHEHHUE.

Crnoco0bI mostyyeHusi KapooOHOBBIX KUCJIOT. OTACIbHBIC TPEACTABUTENN U UX 3HAUCHHUE,
ounosornueckas poib. Crienuduaeckue crnocoObl MOTydeHHUs, CBOWCTBA U IPUMEHEHHUE.
O61ue crocoObl MOTYYEHUS: OKHCIEHUE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeruioB. BaxHeilue npeacraButenu KapOOHOBBIX KHCIIOT, UX OMOJIOTHYECKasl pOJib,
cnenuduaeckue crmocoObl MOJIYUYCHHS, CBOMCTBA M IPUMEHEHHE MyPaBbUHOM, YKCYCHOH,
MaJbMUTUHOBOW U CTE€APUHOBOM; aKpUIJIOBOW M METAKPUIIOBOM; OJICMHOBOM, JIMHOJIEBOM 1
JINHOJIEHOBOM; I]aBEIEBOM; OCH30MHOM KHUCIIOT.

Caoxublie 3¢upsbl. CTpoeHHE U HOMEHKIIATYpa CI0KHBIX A(PUPOB, MEKKIIACCOBAs
u3oMepust ¢ KapOOHOBBIMU KHcTI0TaMU. CriocOObI MOTYyYEHHSI CIIOKHBIX A(PUPOB.
OO6paTumocTh peakiuu drepuduranii 1 (akTopbl, BIUSIONME HA CMEIICHUE PABHOBECHSI.
OO6pazoBaHue CIOKHBIX MOIUIPUPOB. XUMUUECKHE CBOWCTBA U IPUMEHEHUE CIIOKHBIX

3(hupoB.

Kupobl. XKupsl kak crnoxabie 3¢upsl raurepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B
COCTaB KMPOB. 3aBUCUMOCTh KOHCUCTEHLIMH )KUPOB OT UX COCTaBa. XUMUYECKHE CBOMCTBA
YKUPOB: THIPOJIN3, OMBUICHHE, TUAPUpPOBaHUE. buonoruyeckas poJib )KUpPOB, UX
UCIOJIb30BAaHUE B OBITY U MPOMBIIIIIICHHOCTH.

Yraesoasbl. [lonsitue 06 yriaesogax. Kiaccuduxanus yrneonos. MoHo-, au- U
NIOJIMCaXapH/ibl, IPEACTAaBUTENN KayKIOU TPYIIIBI YIIIEBOAOB. bruosornyeckas posb
YTJIEBOJIOB, UX 3HAYCHHE B )KU3HU YeJIOBEKa U OOIIECTB.
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Monocaxapuabl. CTpoeHrE 1 OTITUYECKAsi H30MepHs MOHOCaxapua0B. VX kinaccuduxanus
10 YKMCILy aTOMOB YIJIEPOJa U IPUPOAe KapOOHMIBHOM rpynnsl. ['oko3a, cTpoeHue ee
MOJIEKYJTBI M (pu3HuecKue cBoiicTBa. Tayromepusi.

CamocTtosiTeTbHasi pa6oTa (IIOAr0TOBKA K K3aMeHY)

Kucaopoacoaep:kamme opranudeckue coeJHHeHUsI.
MCTaHOJI, cro HpOMI)IHIJICHHOe HOJ'Iy‘-IeHI/IC n HpI/IMCHeHI/Ie B HpOMI)IHIJICHHOCTI/I.
buonornueckoe nelicreue Meranoiia. PU3M0I0rHUeCKOe NEUCTBUE dTAHOJIA.

[IpumeHeHne albAETHIOB U KETOHOB B MEIMIIMHE. broslornyeckas posb.

HpaKTuquKue 3aHATHUA:

Cnuprtel. M3yueHrne XMMUYECKUX CBOMCTB CIIUPTOB. PacTBOpeHMe rivieprHa B BOJE U
B3aumoieiictBue ¢ rugpokcuaom meau (II). Pemmenne pacuetHsix 3aaay.

AJbaeruibl, H3ydeHne CBOMCTB. Peakiiust cepeOpstHOTO 3epKaia

Kap6onossie kucnotsl. [Tonyuenue v u3ydeHre CBOMCTB YKCYCHOM KHCIOTBHI.

Kncnoponoconepmamne OPraHN4YCCKUC COCOANHCHU . Pemenne 3agad.

I'enernueckas CBSI3b MECXKIY OCHOBHBIMH KJIaCCaMU OPraHNYCCKHUX BCIICCTB

[IpuMeHeHne KUCIOPOICOACPIKAIUX OPTAHUUECKIX COCTMHCHUSIX B MEIUIIMHE U
(dhapmakosorun. 3ammTa T0KIaA0B.

Tema 2.4
A3oTcoaep:xamnue
OpraHuvyecKue
coeMHEHHSI.
IMoammepbI

Conep:xanue y4eOHOI0 MaTepuaa

Amunbl. [Torstue 06 amunax. [lepBuvHbIe, BTOpUYHBIC M TPETUYHBIC AMHHBI.
Knaccudukanys aMMHOB IO THITY YIJIEBOJIOPOIHOTO pajuKaia ¥ YUCITy aMHUHOTPYIII B
MoJIeKyJie. 'oMoIorudeckue psiibl IpeaeabHbIX aTupaTHIECKUX U apOMaTHYECKUX aMUHOB,
M30MEPUS U HOMEHKJIaTypa. XHMH4YeCKHe CBOICTBA aMMHOB. AMUHBI KaK OPraHUYECKHUe
OCHOBAHUS, UX CPABHEHHE C aMMHAKOM U JIPYTUMU HEOPraHUYECKUMH OCHOBAHMSIMHU.
CpaBHEHHE XUMHUUYECKHX CBOMCTB au(paTHICCKUX U apoOMaTHYeCKUX aMuHOB. OOpa3oBaHue
aMHJ1I0B. AHUJIIMHOBBIEC KpacuTeu. [IoHATHE O CHHTETUYECKUX BOJIOKHAX.

[Tonuamuapl ¥ MOMMAMUIHBIE CHHTETUYECKUE BoJIoKHA. [Tonyuenue amunoB. Pab6oter H.H.
3uHNHA. AMMHOKHCJI0THIL. [ToHSATHE 00 aMUHOKHUCIIOTaX, UX KIACCHU(UKAIUSI U CTPOCHHUE.
Onrtrueckas U30MepHs a-aMUHOKUCIOT. HoMeHkaTypa aMUHOKHUCIIOT. J[BOMCTBEHHOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT Y €€ IPUUYUHBI. bUNOJIApHbIe HOHBI. Peakunu
koHaeHcanuu. Ilentuanas cBsa3b. beaku.

CamocrosiTesbHast padora

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33, 35
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PaznooOpazue aMmuHOKHCTOT. [IpMeHeHe aMUHOKHUCIIOT U UX OHoJornyecKast (pyHKIus.

Hpoq)eCCI/IOHaJ'lI)HO-OpI/IeHTI/IPOBaHHOG CcoiepiKaHue

8

PA3JIEJI 3. KauecTBeHHbIE peaKIiMi 00HAPYKeHHsI HEOPTraHUYEeCKHX M OPraHNYecKUX BellecTB.

Tema 3.1.
Oonapy:xeHue
HEOpPraHu4ecKux
KATHOHOB  AHMOHOB.
Buosornyeckas pojinb
OT/eJIbHBIX HOHOB

Conepxxanue yueOHOro MaTepuaJia

4

KayecTBeHHbIE XMMUYECKHE PEAKIMH, XapaKTEePHbIE Ul OOHAPYKEHUS HEOPraHUYECKUX
BEIECTB (KaTHOHOB M aHMOHOB). CocTaBiieHHe ypaBHEHHUH peakiuii oOHapy>KeHHsI KaTHOHOB [—
VI rpynn u aHHOHOB, B T.4. B MOJIEKYJIIPHOM U MOHHOHN (opMax.

Peakiiuu oOHapyXeHHs HEOPraHUYECKHUX BEIECTB B peaIbHBIX 00bEKTaX OKpY’Karolei cpe/sl.
buonornueckas posib MOHOB Kajusl, HATPUsl, KaJIbLUsl, MarHUs, JKeJle3a, Mapraiia U Meiy, a
TaKKE€ HEKOTOPBIX aHHOHOB.

Knaccuduxkarys mpo0 BOIBI 110 BUIY W Ha3HAYSHHIO, MCXOIS U3 €€ XUMUIECKOT0 COCTaBa.
OpranonenTruyecKkue CBOKMCTBA (3arax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTb) BOJIBI.
Kucnornocts n IICJIOYHOCTDH BOIBI. pH Cp€abl U METOABI €€ ONIPCACIICHUA. KecTkocThb BOIBI U
METO/IbI €€ OIPEIEIICHHUS.

Bunel xecTkocTy BOJbI (BpeMEHHAas U OCTOsIHHAS ). JKeCcTKOCTh BOJIbI KaK IPUYHMHA BINAICHUS
0CaJIKOB WJIN 00pa30BaHUs COJICOTIOKECHNH, MIMEIOIINX MECTO B OBITY U Ha IPOU3BOJICTBE.
CocraB coiell, BBI3BIBAIOLIUX KECTKOCTh BOJBL. XUMUYECKHE ITPOLECCHI, YCTPAHAIOIINE
YKECTKOCTh BOJIbl. Y PABHEHMSI XUMUUECKUX PEeaKLUU, WITIOCTPUPYIOLIIUX MTPOLECCHI,
MIPOMCXOISIIUE ITPH YCTPAHEHUH KECTKOCTH. Y CTpaHEHHE BPEMEHHOI KECTKOCTH OBITOBBIMHU H
XUMHUYECKUMH criocobamu. CriocoObl ycTpaHeHHs BCeX BUJOB )KECTKOCTH B 3aBUCUMOCTH OT
cOCTaBa coneil. Pelenne 3KkCepuMEeHTAIBHON 33Ja4 Ha BBIIBICHUE BPEMEHHOU U MMOCTOSTHHON
KECTKOCTHU BOJBI.

2

OK 01, OK 02,
OK 04, OK 09
JP 2, .9, 10,
25, 33, 35

Tema 3.2.
Oonapy:xeHue
OpraHu4yecKHuX BellecTs
OT/eJbHBIX KJIACCOB C
HCII0JIb30BAHUEM
Ka4eCTBEHHbIX
peakumii

IIpakTH4yeckne 3aHATHA:

KadecTBeHHBIE XMMHYECKHE p€aKuuun, XapaKTCPHLIC AJIA O6H3py>KeHI/I${ OTACIBbHBIX KI1aCCOB
OPraHu4YCCKuX COCJIMHECHMH q)eHOJ'IOB, AJIbACTU 0B, KpaxmMaJia, YKcyCHOﬁ KHCJIOTHBI,
AMUHOKHUCIIOT U Op.

CocraBieHHE Ka4eCTBEHHBIX peaKHI/Iﬁ O6H8.py>K€HI/IH OpraHN4YeCKUuX COCIMHEHUH
OTACIBHBIX KIIaCCOB.

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35

PA3/IEJI 4. UccenoBaHue 1 XUMHYECKHI aHAIU3 00beKTOB OMochepsl 1 TexHocdepbl

Conepxxanue yueOHOro MaTepuaJia
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Tema 4.1.
Hccaenopanne
00beKTOB OHoc(hepsbl U
TexXHOC(epbl

VY4eOHo-uccie0BaTeIbCKU MPOEKT B 00JaCTH HCCIeI0BaHus 00beKTOB Ouochepsl. O030p TeM
y4eOHO-HCCIIeI0BATEIbCKUX IPOEKTOB. AJITOPUTM BBITIOJIHEHHUS TTpoekTa. OnpeaeneHne
npoOJieMBbl UCcieoBaHUsA. MeTo/Ibl MoMCKa, aHaIu3a 1 00paboTKu HH(OpMALMK O IPOEKTE B
Pa3IMYHBIX HCTOYHUKAX.
O0ocHOBaHKE aKTyalbHOCTH BIOpaHHOU TeMbl. BhIsBIeHNE TPOOIEMBI HCCIIeT0BAHUSL.
Br100p 00beKTOB 1 METO/I0B HccieioBanus. [locTaHOBKa 1ieneil u 3a/1a4 uccie10BaHus.
Omnpenenenue npoaykTa uccienoBanus. OnpeneneHue 3TarnoB U COCTaBICHUE MJ1aHa
HCCIIE/IOBAHHUSI.

HpaRaneCRne 3aHATHUA:

[Ipoexkr (¢ yueTrom Oymymieit npodeccnoHaTbHON ASITETLHOCTH) Ha aHATTN3 WH(HOpPMAITH Ha
TEMY:

HccnenoBanne n XUMUYECKUN aHATIN3 0OBEKTOB OHOChEPHI.

HccnenoBanne u aHaM3 COCTaBA KOCMETUYECKUX CPEJICTB.

HccnenoBanne KaueCTBEHHOI'O M KOJTMYECTBEHHOT'O COCTAaBA BEIIECTB HEOPTaHUUECKON
MIPUPOABI B KOCMETHUYECKUX CPEACTBAX.

HccnenoBanne Ka4eCTBEHHOTO M KOJIMUYECTBEHHOI'O COCTAaBa BEIIECTB OPraHUYECKOH MPUPO/IBI B
KOCMETHYECKUX CPEICTBAX.

HccnenoBanne n aHAJIA3 COCTaBa CPEICTB OBITOBOW XUMUHU.

BnusiHre KocMeTHYEeCKHX CPEJICTB Ha OPraHU3M YesIOBEKa

Kocmernka, kpacoTa u 310poBbe

3amura npoekra: [IpescraBieHue pe3yabTaToOB NPOeKTa (BBICTYIUICHHUE C TPE3CHTAIIUEH ).

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33, 35

IIpoMe:kyTOUHASI aTTECTAIUS - IK3AMEH

Bcero 3a roa

O06bem oOpazoBaTenbHON IporpamMmbi-1444.

B Tom uncre 3aHsATHS BO B3aUMOICUCTBUM C MpenoaBaTeneM -144q.
Jlexknuu- 70 u.

[IpakTuyeckue 3aHsaTUA - 684.

[TpomexyTouHas aTTectanus - JK3aMeH - 6 1
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3. YCJIOBUSI PEAJIM3AIIMU PABOYEN TIPOT'PAMMbBI YYEBHOTI'O ITPEJMETA

3.1. TpeGoBaHUsI K MUHMMAJIBLHOMY MATEPHATBLHO-TEXHHYECKOMY 00ecredeHn 0
Jjis peanuzanuu mporpaMMbl yaeOHOTO MPEeAMETa JOJKHBI OBITh MPEIYCMOTPEHBI
CJIEIYIOLIME CIIEHUAIIbHBIE TIOMEILCHHUSL.

Ka0uHer ecTeCTBEHHOHAYVYHBIX AU CIUILIUH
O06opynoBanne yueOHOro KabuHera:

Pabouee mecto npenogaBarens - 1mir.

[Tocanounbie MecTa MO KOJMYECTBY 0Oy4atomuxcs — 30mT.

Jlocka kmaccHast — 1.

Crennbl nHGOPMAITMOHHBIE — 4 TIIT.

Y4eOHO-HarIsHbIE TTOCOOUSI.

HoyTr0yk ¢ THIIEH3MOHHBIM MPOTrPaMMHBIM 00ECTICYeHUEM U BO3MOKHOCTHIO
MOAKIIIOUEHUSI K MHPOPMAIIMOHHO TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT» - 11mT.
MynbsTUMenniiHas ycTaHOBKa — I IIT.

Harnsgaeie mocoOusi:  HaOOpHI  IMIAPOCTEP)KHEBBIX  MOJENECH  MOJEKYJ, MOJEIH
KPUCTATMYECKUX PEMIETOK, KOJUICKIIMA TPOCTBIX W CJIOXHBIX BEIICCTB W/WIM KOJUICKIIHH
MOJIMMEPOB; KOJUIEKIIHS TOPHBIX MOPOJ U MUHEpaJIOB, Tabnuia MeHeneeBa, yaeOHbIe (DHITBMEI,
uudpoBble 00pa3oBaTeNbHBIE PECYPCHI.

O6GopynoBanue  nmabopaTOpuu:  MEH3YPKH,  NUIMETKH-KANEIbHUIIBI,  TEPMOMETPHI,
MUKPOCKOTI, JIYIIbI, MpEeIMETHbIe M TOKPOBHbIE CTEKJa, IUIAHIIETHl JUIS KalleldbHBIX pPEaKIHid,
¢unpTpoBaNibHAs OyMara, CTEKJISTHHbIE TPOOUPKH, PE3MHOBBIE MpoOKH, (oHapuku, HAOOD
PEaKTUBOB, CTEKJIIHHBIE MAIOUKH, IITATUBBI JJIsl IPOOUPOK.

3.2. UudopmanuoHHoe odecrieueHne peaju3aiu NporpaMmsbl

OcHoBHbIE NeYaTHbIE U3aHUSA
1. AndunorenoBa, WM. B. Xwumusa: yuyeOHUK M TPAKTUKYM JUISI  CPETHETO

npodeccuoHanpHoro oopasosanusi / M. B. Audunorenosa, A. B. baokos, B. A. IlonkoB. — 2-¢
u3a., ucp. u gon. — Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. [eromuxuna, H. A. O6mas xumus: yaeonuk st CIIO / H. A. Hlerosmxuna, JI. B.
MunaeBckas. — Canxrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A. b. XuMmusa: y4eOHHK W TPAKTUKyM MO CPEIHEro mnpogeccuOHaIbHOTO
obpazoBanus / A. b. Hukonwsckuii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u gon. — Mockaa:
M3natensctBo FOpaiit, 2022. — 507 c.

4, Xumus: y4eOHUK Uit cpeanero npodeccuonansHoro obpazoBanus / FO. A. Jlebenes, I
H. ®anees, A. M. T'ony6es, B. H. [llanoBain; non o6meit pegakmueit I'. H. ®aneeBa. — 2-e m3n.,
nepepabd. u gon. — Mocksa: U3znarensctBo FOpaiit, 2022. — 431 c.

IlOl'lO.TIHI/ITe.]'ILHLIe HCTOYHUKH

1.  Oprasnveckas xumus : y4eOnuk / C. D. 3ypabsn, A. Il. Jly3un ; monm pen. H. A.
TrokaBkuHOM#. - MockBa : 90TAP-Meaua, 2022. - 384 c. - ISBN 978-5-9704-6787-9. -Tekcer :

anektpounsii /[ OBC  "Koncymerant  cryneHra : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970467879.html
2. OOmas u HeopraHudeckas XuMus s (apManeBTOB: YYeOHUK U MPAKTUKYM JUIS

cpenHero mpodeccruoHanbHOrO oOpazoBanust / B. B. HerpeOemnkuit [u np.]; mox oOmieit
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penakumeir W. 0. benasuna, B. I1. Cepreesoit. — MockBa: WsnmatensctBo Opaiit, 2020. —
357 c¢. — (IIpodeccuonanbuoe obpazoanme). — ISBN 978-5-534-02877-5. — Tekcr:
anextponnsiid // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/433401

3.  Hoommwmnckuii, 1. . Xumusa. Yuebnuk mis 10 (11) kmacca oOmieoOpa3oBaTeabHBIX
opranu3aiuii. basossrii yposens / M. . HoBomuuckuit, H. C. HoBomurckas. - 3-¢ u3.

- Mockga : Pycckoe citoBo - yuebnuk, 2021. - 192 c. (ManoBanmnonHas mkosa) - ISBN 978-5-
00092-381-8. - Tekct : snexrponnbrii / OBC "KoncynpranT crymenta" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000923818.html. - Pexwum goctymna

. 110 TIOJIITHCKE.

JIuneH3uoOHHOE POrpaMMHoOe odecrieyeHne 1 0a3bl TaHHbIX:

Onepanuonnas cucrema Microsoft Windows.

Microsoft WINHOME 10 Russian Academic OLP ILicense CyGiuiieH3HOHHBIH J0T0BOp Ne

67307590 ot 31.08.2018 Geccpounsrit).

Google Chrome (Cso6omaHo pacmipoctpansemoe I10).

AntuBupycHas nporpamma ESET Endpoind Security (munensus ESET NOD32 Smart Security
Business Edition).

CIIC «I"apant»: http://www.garant.ru/

DnekTpoHHO-OMOMMOTeYHast  cucrema -  OOpasoBarenbHass  iarpopma  IPRbooOKS:
https://www.iprbookshop.ru

DnexTpoHHO-0ubnnoTeuHas cucreMa «KoHCyIbTaHT CTyJIeHTa»

https://www.studentlibrary.ru

ABTOMAaTH3MpPOBaHHAs CHCTeMa, Ha iathopme HHHOPMATMOHHON 000JI0UYKH TopTaia

InStudy https://dist.fknz.ru/

Enunoe okHO mocTyma K mHGOpMaIMoHHBIM pecypcam: http://window.edu.ru/

4.2. BocnurarejbHasi COCTABJIAIONIAS POTrPaMMbI

BocrnutatenbHas cucremMa B KOJUIEDKE HampaBieHa Ha (OPMHpOBAHUE U DPa3BUTHE
WHTEJUICKTYaJIbHOU, KYJIbTYpHOH, TBOPUYECKOW, HPABCTBEHHOW JIMYHOCTH OOYYaroIierocs,
OyaylIero crenuanicra, CoOueTaromero B cede npodeccrnoHalbHble 3HaHUS U YMEHHUS, BBICOKUE
MOpajbHble M MAaTPUOTHYECKHE KadyecTBa, OO0JIaJalolllero MpaBOBOM M KOMMYHUKAaTHBHOM
KyJbTYpPOH, aKTUBHOM I'PakJaHCKOM MO3ULIUEH.

5. KOHTPOJIb 1 OLIEHKA PE3YJIbBTATOB OCBOEHUS YYEBHOI'O
INPEJIMETA

KOHTpOJ'IL U OHOCHKa peE3yJIbTaTOB OCBOCHUS yqe6H0r0 npeamMceTa «XUMUSD
OCYIICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOLUECCE IMPOBCACHUA yqe6HBIX H IIPAKTUYICCKUX
SaHHTHﬁ, TCKYLICTI'O U MPOMCKYTOYHOI'O KOHTPOJIA.

Oomas Pazngen/Tema Tun oueHOYHbIX MEPONPUATHH
OK 01. Beibupats Pasnen 1. Tema 1.1, 1.2, 1.3, Texkyumii KOHTPOJIb:
CroCOOBI pereHus 14,15/16,1.7.1,1.7.2. - (ppoHTANBHBIN YCTHBIN U
3aaq MUCHhMEHHBIN OTIPOC,
npogeccrnoHanbHON Paznen 2. Tema 2.1, 2.2, 2.3, - TECTUPOBAHUE;
NesITeNbHOCTH 2.4 - XUMHYECKUN JUKTAHT 10 TeMe
MPUMEHUTETHHO K paszzena;
pasIMYHbIM Paznen 3. Tema 3.1, 3.2 - olleHKa pa0oTsl ¢ Tabuueit ..
KOHTEKCTaM Pasgen 4. Tema 4.1 MenneneeBa u TabnuIei
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OK 02. OcymiecTBIsTH
MOUCK, aHATTU3 U
WHTEPIIPETAIIHIO
nH(pOpMaINY,
HEO0X0AUMOM 15t
BBITTOJIHCHUS 3214
podeccnoHaIbHON
NeATCILHOCTH

Pazmen 1. Tema 1.1, 1.2, 1.3,
14,15, 1.6,1.7.1,1.7.2.

Pasgen 2. Tema 2.1, 2.2, 2.3,
2.4

Pa3pmen 3. Tema 3.1, 3.2
Pasnen 4. Tema 4.1

OK 04. PaGoTtaTh B
KOJJICKTUBE U
KoMaH/ie, 3 (HEeKTUBHO
B3alMO/ICHCTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,
KIIMEHTaMMU;

Paszmen 1. Tema 1.3, 1.4.
Pazmen 2. Tema 2.2, 2.3, 2.4
Pazgen 4. Tema 4.1

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpY’Karolle cpebl,
pecypcocOepeKeHHUIO,
A HeKTUBHO
ENCTBOBATL B
Ype3BbIYANTHBIX
CUTYaIUIX

Pasmen 1. Tema 1.3
Pasmgen 2. Tema 2.2, 2.3
Pasnen 4. Tema 4.1

pPacTBOPUMOCTH;
-BBITIOJTHEHNE KOHTPOJBHBIX paboT
M0 TeMaM JUCIUILINHBL;

- OIPOC M0 UHAUBUIYATHHBIM
3a/IaHUsM;

- peIlleHrEe CUTYAIlMOHHBIX 33]1a4;

- OIIEHKA COCTaBJICHHBIX pedepaTos,
JIOKJIaJ]0B, COOOIICHUIA;

- 3alMTA MPOEKTOB, IPE3CHTALUH,
TBOPUYECKUX padoT,

- IpaKTU4ecKue (OLleHKa
PE3YIIbTATOB BBITIOTHEHUS
MPaKTUYECKUX padboT)

I[IpomexyTouHasi aTTeCTALMSA:
JK3aMeH — OIICHKa OTBETa Ha
BOIIPOCHI OMIieTa B YCTHOM U
MUCbMEHHOU opme

OneHka JINYHOCTHBIX PE3Yy/IbTaTOB MOKET ObITh MPOU3BECHA C IPUMEHEHUEM

- He nepcoHuUIUpPOBaHHAs (XapaKTepu3ylollas IOCTHKEHUs B y4eOHOU rpymme, y
KOHKPETHOTO MeJarornueckoro paboTHUKa, B 00pa30BaTeIbHON OPraHU3alluY B IIEJIOM);
- KauecTBEHHas (M3MEpEeHHas B HOMUHATUBHOM LIKale: eCTh/HET);

- KOJTMYeCTBEHHAs (M3MEPEHHas1, HalpuMep, B PaHTOBOH IIKalie: 00JbIle/MEHBIIE);

- UHTCI'paJIbHas (OHeHeHHaﬂ C IIOMOIIIBIO KOMIIJICKCHBIX TCCTOB, HOpT(l)OJ'II/IO, BBICTaBOK,

MIPE3CHTAIIHH );

- nupdepennrpoBaHHas (OLEHKa OTACIBHBIX ACIIEKTOB Pa3BUTHS).
[Tpu 3TOM MOTYT MpEAYCMAaTPUBATHCS CICAYIOIINE METO IbI OTICHUBAHUS:
- HaOmoieHue; Mopr(oJIMo; IKCIEPTHAsS OLIEHKA; CTaHAaPTH30BaHHBIC OMTPOCHHKH,

- IPOCKTUBHLIC

MCTObI,

CaMOOIICHKA, aHaJlIn3

MMPaKTUICCKUX, TBOPUCCKUX pa60T) U T.AO.
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