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Pa6ouas nporpamma o6uieodpazoBarenbHoi aucuuiuinabl Q.12 Xumusa PaspaGorana

Ha ocHoBe PI'OC COO (mpuka3 MunucrepcTBa obOpaszoBaHusi U Hayku PD ot 17.05.2012
r.Ne413 ¢ u3MeHEeHHsIMH, BHECEHHBIMU MpUKa3oM MuHucTepcTBa oOpazoBaHus u Hayku PO ot
29.06.2017 r. Ne613), mpumepHoil oOmeoOpa3zoBaTelbHOH NPOTPAaMMON CcpedHero oO0Iero
oOpazoBanus mo aucuumuinHe «Xumus» (YTBepkaeHo Ha 3acenannu CoBeTa 1O OIEHKE
COJIEp’KaHUs U KayeCcTBa MPUMEPHBIX pab0UHX NMporpamMM o01eo0pa3oBaTeIbHOr0 U COIMATBHO-

I'YMaHUTApPHOTI'O0 LUKIOB cpefHero npodeccuonanbHoro odbpasosanus. IIporokon Ne 14 ot 30
HOs10ps 2022 rona)
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1. OBILIAA XAPAKTEPUCTHUKA PABOYEN HPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCIIUIIJIUHBI «XUMUSI»

1.1. Mecto IMCUMIUVIMHBI B CTPYKType OCHOBHOWH mNpodeccHOHAIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O61eo6pazoBaTesbHast AUCHUIUIMHA «XUMUS» U3ydaeTcsl Ha 0a30BOM YpPOBHE B
o0mieo0pazoBaTeIbHOM 1MKIE Y4YeOHOro IUIaHa OCHOBHOHM mpodeccuoHambHON
oOpazoBaTenbHOM mporpamMMsl 1o cnerrainbHocT 38.02.07 bankoBckoe 1e10

TpyaoeMKocTh AUCHMIUIMHBI «XUMUS» HAa 0A30BOM YPOBHE COCTABIISIET 78 4acoB,
U3 KOTOphIX 64 uvaca — 0a3oBbId MOIyNnb (6 pa3fenoB) U 8 4acoB — MPUKIIATHON
monynb (1 paszmen), BKIIOYAIOUIMH MPaKTUKO-OPUEHTUPOBAHHOE COZEp>KaHUE
KOHKPETHOM Mpo(eCcCuu WiiK CelMaTIbHOCTH.

[IpuknanHoit Moayiab BKIOYAET oAWH pazaen. Pazmen 7 «Xumus B ObITY U
NPOU3BOJICTBEHHOW  JCSATENBHOCTH  YEJNOBEKa»  peanu3yercs g BCexX
npodeccuii/cenMalbHOCTE HAa MaTepHalie KeiCOB, CBSI3aHHBIX C DKOJOTMYECKOU
0€30MMacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NESTENbHOCTH, MO  OTpaciusiM  Oyaymiedl  npogecCHOHAIbHOW  JAESTeNIbHOCTU
00yJaronuxcsi.

[lepon  oOyueHus W  pacmpelnelieHHe IO  CeMecTpaM  OIpeAeliseT
oOpa3oBaTeibHasi OpraHu3alvs CaMOCTOSATEIbHO, C YYETOM JIOTUKH (DOpMUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCUOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMU JAUCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodhecCHOHAIIBHOTO ITUKIIOB YYeOHOTO TIIaHa.

1.2. llesan u muIaHUPYeMble Pe3yJbTAThl 0CBOEHUS TUCHUILTUHBI

1.2.1. llean u 3aga49M AU CHUANINHBI

@opMUpPOBAHUE Y CTYAEHTOB NPEACTABICHUS O XUMHYECKOW COCTABIIIOLICH
€CTECTBEHHO-HAYYHON KAPTHHBI MUpPA KaK OCHOBBI IPUHATHUS PELICHUM B KM3HEHHBIX
Y MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON CpEJIE.

3agaum IMCUMILINHBI:

1) cdopmupoBaTh TOHUMaHUE 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHUYCSCKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelle, LEIOCTHOM HAYYHOM KapTHHBI MUpA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BHTh YMEHHUS COCTABJIATH (OPMYJIbI HEOPTAHWYCCKUX M OPraHHMYSCKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATH
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,



3) chopMmHpoBaTH  HABBIKM  TPOBEICHHUS  MPOCTCHIINX  XUMHUYECKHUX
AKCIIEPUMEHTANIBHBIX  HUCCIEIOBAaHUW €  COOJIIOJIEHHEM TMpaBuUi  0E€30MacHOro
oOpallieHusl ¢ BEUIECTBAMU U J1aOOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHs HCIIOJIbB30BaTh MH(GOPMAIMIO XUMHUUYECKOTO XapakTepa Hu3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTH YMEHHUS POTHO3UPOBATH MOCICICTBHS CBOCH JEATCIBHOCTU U
XUMHAYECKUX PUPOAHBIX, OBITOBBIX M MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAaHUEC 3HAYUMOCTH JOCTHIKCHHH XUMHYECKOW HAYKU U

TEXHOJIOTUH ISl Pa3BUTHS COITUATIBLHON U TPOU3BOCTBEHHOU cdep.



1.2.2. Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI 00111e00pa3oBaTeIbHOM JUCHMIIMHBI B c00TBeTcTBHHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa u [nanupyemMble pe3yJbTaThl OCBOEHHS IWCIHUTIIHHBI
HAUMEHOBAHH
e

(dopMupyembIx O6mue’ JMcuMIIMHAPHbIE?

KOMIIeTeH M il

OK 01. B yacTH TPYAOBOI0 BOCIIUTAHUS: - BIaACTb CUCTEMOM XHMHYECKMX 3HAHMH, KOTOpas  BKIJIIOYAcCT:

Ihﬂ6HpaTB - TOTOBHOCTb K Tpyay, OCO3HAHUEC MIEHHOCTHU | OCHOBOIIOJAraromue IMOHATHUA (XHMHHGCKHﬁ 3JIEMCHT, aTOM, JJICKTPOHHAA

CITOCOOBI MacTepcTBa, TPYAOII00HE; o0oouka aroma, s-, p-, d-3JEeKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,

peuicHuA 3aga4 - TOTOBHOCTH K aKTUBHOM OCATCIBHOCTH | BA&JICHTHOCTDb, JJICKTPOOTPUIATCIBbHOCTb, CTCIICHb OKHCICHHUA, XUMHUUYCCKasd

npodeccroHan | TEeXHOJIOTMYECKOH M COIHMAaIbHOW HANpaBIEHHOCTH, | CBSI3b, MOJb, MOJSpHAs Macca, MOJSAPHBIH 00bEM, YIJIEPOAHBII CKeler,

BHOU CIIOCOOHOCTh HMHHUIIMUPOBATh, IUIAHUPOBATh U | QYHKIMOHAIbHAS TPyNNa, paguKal, U30MepHUs, U30Mepbl, TOMOJIOTHUECKHUI

JIEATENILHOCTH | CAMOCTOSTENIBHO BBIIOIHATH TaKyIO AEITENBbHOCTD; | PAll, TOMOJIOTH, YTIE€BOAOPOABI, KHCIOPO- U a30TCOJAEpKAIINE COCAUHECHHUS,

MPUMCHUTENBH | - WHTEpEeC K Pa3IMIHBIM chepaM | OMOITOTHYECKH AaKTHBHBIC BEIIECTBA (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K pasNUYHbBIM | TPO(PECCHOHATBHON IEATENBHOCTH, NOJIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS,

KOHTEKCTaM OBilaJieHHe  YHHBEPCAJbHBIMM  y4eOHBLIMH | KDHCTAJIIMYECKas PEIIETKA, THUIIBI XMMHYECKHX PEaKUMi (OKHCIHTEIbHO-
MO3HABATEJIbHBIMH JCHCTBUSIMH: BOCCTAaHOBUTEJIbHBIE, 9K30-U DHAOTEPMUUYECKUE, PEaKIIUU HOHHOTO 0OMEeHa),
2) 0a30BbIe JIOTHYECKHE JACCTBHA: pPacTBOp, SIEKTPOJIUTHI, HEANEKTPOIUTHI, SIEKTPOTUTHUECKAS JUCCOIUAIHUSA,
- CaMOCTOATEIIbHO dbopmynupoBaTh U | OKHCIIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XMMUYECKON PEaKIUU, XUMUIECKOe

aKTyaJM3upoBaTh MpoOieMy, paccMaTpHBAaTh €€
BCECTOPOHHE;

- yCTaHaBJMBATh CYIICCTBEHHBIH MPHU3HAK WIIH
OCHOBAaHHUS [JIsi CpPaBHEHMS, KiacCHDUKAUH |
00001IEeHN;

- OmpenensaTh IeNH JeATeIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,
- BBIABJIATH 3aKOHOMEPHOCTH M HPOTHBOPEYHUS B

3aJaBaThb

paBHOBecHE), TEOpPUH W 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHUS
opraHuueckux Bemects A.M. bByrtnepoBa, Teopus 3JIEKTPOJIUTUUYECKOM
auccouuanuu, nepuoanyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOIOTUYECKHE
CBEJICHHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH U 0€30MMaCHOM HCIIOJIb30BAHUU
BOKHEHIINX HEOPraHMYEeCKUX U OpraHUYecCKUX BEIIECTB B OBITY U
MPAKTUYECKON JIESITEIbHOCTH YETI0BEKA;

- yMeTb BBIABIATh XapaKTepHblE NPHU3HAKA M B3aMMOCBS3b H3YUYEHHBIX

! YkasblBaloTCs IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaThl 3 @rOC COO (B nocnepHei pegakuum ot 12.08.2022) B otrnaronsHon dopme, hop Mupyemble
obLweobpa3oBaTenbHON AUCLMNIIMHON
2 NvcumnnuHapHble (NPeaMeTHbIE) pe3ysibTaThbl YKa3biBalOTCA B COOTBETCTBUN C METOAMKON NpenoAaBaHnsa AMCLMNINHGI




pacCMaTpUuBaACMBbIX SBJICHUAX]

= BHOCHUTH KOPPECKTUBBI B ACATCIbHOCTD,
OLICHHMBATb COOTBCTCTBHUEC PC3YJIbTATOB MLECIAM,
OLICHHMBATb PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIBbHOCTH,

- pa3BUBATh KPCAaTUBHOC MBIIIJICHUC ITPHU PCILICHUU
KU3HEHHBIX MPoOIIeM

0) 0a3oBbIe HcCaeA0BATEIbCKHE JAeHCTBHUSM:

- BJIAQJICTh HABBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON
u HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspeuieHus npoodiem;

- BBIABJIATHL MNPUYHMHHO-CICIACTBCHHBLIC CBiA3U U
AKTYyaJIU3UPOBATH 3aaa4y, BbIABUTATh T'HIIOTE3Y €€
peumcHu, HaXOoIUThb APryMEHTHI JJIS1
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUM, 3a1aBaTh
rnapameTpsl ¥ KpUTEPUU PELLICHUS,

- aHAIM3UPOBATH IOJTYYEHHBIE B XOJ€ pEHICHUS
3aa4ydl pe3yNbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHECHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCUTDh 3HAHUS B MO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JACTH KUZHEACITEIbHOCTH;

- yMeTb UHTErpPHPOBATH 3HAHUSA M3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTATh  HOBBIE  HJICH,
OpPUTHHAIBHBIC TTOJXObI  PEIICHNUS,
- CIOCOOHOCTh WX HCIOJIb30BaHUS B
MO3HABATENILHONW U COLMAIBHON NPaKTHUKE

npeajiaratb

MOHSITUN, MPUMEHSITh COOTBETCTBYIOIIUE MMOHITHS IPU ONMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX M OPraHUYECKHX BELIECTB M HMX IpEeBpalleHHI;

BBISABJIATDH B3aUMOCBS3b XUMHNYECCKHUX 3HAaHUHU C IIOHATUSIMHU u
MMpeACTaBJICHUAMMU JPYIUX €CTCCTBCHHOHAYYHbIX IMTPCIAMCTOB,

- YMETH HCIIOJIb30BATh HauMCHOBaHUA XUMHYCCKHUX COGIII/IHeHI/Iﬁ
MEXAYHAapOJHOTO CO3a TEOPETUUECKOW U MOPUKIAJHOW XUMHU H

TPHUBUAJIBHBIC HA3BAHUA BaXKHCHUIITNX BCIICCTB (3TI/IJI€H, AllCTHUJICH, TJIMICPHUH,
¢denon, ¢opmanbaerus, yKCycHas KHUCIIOTa, TJIUIMH, YrapHblii Tas,
er’ICKHCJ’IBIfI ra3, aMMHuaK, ramcHas HM3BCCThb, HCTAIICHAas1 U3BCCTh, ITUThCBAA
cola M JPYrux), COCTAaBJIATh (OPMYJIbl HEOPTaHMYECKHX M OPraHMYECKUX
BCUICCTB, YpPaBHCHHUA XHMHUYCCKUX peaKum?I, OOBSICHITh HX CMBICIJI,
IMMOATBEPIKAATH XapaKTCPHLBIC XUMHUYCCKHUC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIUMU IKCIICPUMCHTAMU U 3aIIUCAMHU ypaBHeHI/II\/’I XUMHYCCKHUX
peakuuu;

- YMETb YCTAaHABJIUBATh MNPHHAMJICKHOCTb H3YUCHHBIX HCOPTaHHYCCKUX H
OpPraHMYECKUX BEIIECTB K ONPEIEIECHHBIM KJaccaM U IpyniiaM COECIWHEHUH,
XapakTepu30BaTh MX COCTAB M BAXKHEHMIINE CBOMCTBA; ONPENENATh BHUIbI
XUMHYECKUX CBsA3CH (KOBaJeHTHAs, MOHHAS, METAJNINYeCcKas, BOJIOPOIHAs),
THUIIBI KPUCTAINTMYECKUX PEIIETOK BEIIECTB; KIACCUPUIUPOBATH XUMUYECKHE
peakuuu;

- chopmMupoBaTh MNPEACTABICHUA: O XHMHYECKOH  COCTaBISAIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJM XHMHHU B IO3HAHUU SIBICHUM
Opupoasl, B (OPMUPOBAHMU MBIIUIEHUS W KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHON IPaMOTHOCTH, HEOOXOAMMON ISl PEIICHHS MPAKTHYECKUX
3a7a4 U JKOJOrMYeCKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 310pPOBBIO U
HNPUPOJHON Ccpenie;

- YMeTb NPOBOJHUTH PACUETHl MO XUMUYECKHM (OpMyJaM U ypaBHEHUSAM
XUMUYECKUX  peaKIuid ¢ HMCHOJIb30BaHMEM  (U3MYECKUX  BEIUYHH,
XapaKTEePHU3YIONMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MaccChl, o0bema
(HOopManbHbBIE YCIIOBHMSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIOJb30BaTh
CUCTEMHBbIE XUMHUUYECKHUE 3HAHUSA JJId NPUHATHS PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallMSAX, CBSI3aHHBIX C BELIECTBAMU U UX MPUMEHEHUEM




OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpeicTBa
MIOKCKa,
aHanu3a u
UHTEpPIIpETaluu
uHpopmanuu u
UH(POPMAIMOHH
bl€ TEXHOJOTUHU
IS
BBITIOJTHEHUS
3aja4
npodeccruoHan
BHOU
JEATEIbHOCTH

B 0071acTH NEHHOCTH HAYYHOIO TMO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKu H OONIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Juanore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM U YUTATEIHCKON
KYJbTYpbl KaK CpeICTBAa B3aUMOJECUCTBUS MEXIY
JIIOJbMU Y MIO3HAHUSI MUPA;

- OCO3HaHWE IIEHHOCTH HAayYHOW JeATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCIIe/I0BATEIHCKYIO JeSITETTLHOCTD
WHIUBUYATbHO U B TPYIIIIE;

OBjlaleHHe  YHUBEPCAJbHBIMM  YYeOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUSMU:

B) padoTa ¢ uH(popMaumeii:

- BJIQJeTh HAaBBIKAMH IOJydeHUs MHpopmanuu u3
HNCTOYHMKOB pAa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYUIIECTBIIATh MOKCK, aHAIHN3, CUCTEMATU3ALHNIO U
WHTEpIpeTanuio HHGOpMauu pa3TndHbIX BUIOB U
¢dbopM mpeacTaBiIcHUS;

- cO03/1aBaTh TEKCThl B pAa3IU4HBIX (popmaTax c
y4eTOM Ha3HauyeHHus HHPOpManMM U LEeJIeBOU
ayIuTOpHH, BBIOMpas ONTHUMaIbHYIO  (Gopmy
MPEACTABIICHHUS U BU3yalU3allHH;

- OLEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(popManuu, ee COOTBETCTBHE MPABOBBIM U
MOPAaJIbHO-ITUYECKUM HOPMaM;

- HCIOJNB30BaTh CPEACTBa WH(OPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTHIl B pELICHUHU
KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX u
OpPraHW3allMOHHBIX  3aJa4 C  COONIIOJACHHEM
TpeOOBaHMI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH,

- YyMeThb IUIAHUPOBATh W  BBINOJHATH XUMHUYECKHU  DKCIEPUMEHT
(mpeBpalieHuss OpPraHUYeCKHX BELIECTB IIPU HAarpeBaHUU, IIOJy4YEHHE
STUJIEHA M U3YYEHHME €ro CBOMCTB, KaueCTBEHHbIE PEaKLMM Ha albJeruibl,
KpaxMaJl, YKCYCHYI KHCIOTYy; JeHaTypauus OeJKOB IpU HarpeBaHUH,
[[BETHbIE peakiuu OenKoB; MPOBOAUTh pEAKIUUd MOHHOro OOMeHa,
OIIpeNessATh Cpely BOJHBIX pPACTBOPOB, KAaUECTBEHHBIE peaKIUU Ha cyiabdar-,
KapOoHAaT- M  XJOPHUJA-aHHOHBI, HA KATMOH aMMOHMs;  peuaTh
SKCIEpUMEHTaNbHBIE 3amaun mo Temam "Merammsl" u "Hemetamnsl") B
COOTBETCTBHUM C MpaBWJIAMH TEXHHMKU O€30MaCHOCTH IpU OOpalleHUHu C
BEII[ECTBAMU U JIAOOPATOPHBIM 00OpYAOBaHUEM; IPEACTABIATH PE3YJIbTAThI
XUMHUYECKOI0 HKCIIepUMEHTa B (hOopMe 3aMUCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YNIbTAaTOB;

- YMETh aHAIM3UPOBATh XUMHYECKYIO HH(OpMAINIO, MOTYy4aeMYyIO U3 Pa3HBIX
HMCTOYHUKOB (CPEJCTB MaccoBOW HHPOpMAINUH, CETh IHTEpHET U npyrue);

- BIAAETh OCHOBHBIMH METOJAAaMH HAy4YHOro T[IO3HAHHUS BEUIECTB U
XUMUYECKUX  SBIeHUW  (HaOmiofeHue,  U3MEpeHHe,  HKCIIEPHUMEHT,
MOJICTTUPOBAHNUE);

- YMeTb NPOBOJHUTH PACUETHl MO XUMHUYECKHM (OpMyJaM U ypaBHEHHUSAM
XUMHUYECKUX peaKHNuil ¢ HCIONb30BaHMEM  (U3MYECKUX  BEIUYHH,
XapaKTePHU3YIOIIUX BEIIeCTBa ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOopMmanbHBIE yCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHBIE XMMHUUYECKUE 3HAHUS Ui NPUHATHUS PEUICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




TUTHEHBI, pecypcocOepekeHus, TPaBOBBIX U
9TUYECKUX  HOpPM, HOpPM  HUH(POpPMAIMOHHOU
0e3011aCHOCTH;

- BJIaJICTh HABbIKAMHA PACIIO3HABAHUA U 3allIUThI
nHpopmauy, UHGOPMALMOHHONW Oe30MacHOCTH
JINYHOCTH

OK 04.
O¢ddexTuBHO
B3aUMO/IEHCTBO
BaTh U
paborath B
KOJUICKTHUBE U
KOMaH/Ie

- FOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIPEICICHHUIO;
-OBJIAICHUC HaBBIKaMHU yqe6Ho—
HCCJIEIOBATEIbCKONW, MPOEKTHOM M COLUHAIbHOMN
JIEATEeIbHOCTH;

Osaanenne YHUBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMH 1€l CTBHUSIMMU:

0) coBMecTHasl AeATEJbHOCTD.

- IIOHMMaTh M HCIOJb30BATh IPEUMYILECTBA
KOMaH/IHOM ¥ WHIWBUIYAITBHOH pabOTHI;

- IPUHHUMATh LEJIU COBMECTHOH JEATEIbHOCTH,
OpraHHU30BBIBaTh U KOOPAUHUPOBATH JAECHCTBUSA IO
€e JIOCTM)KEHHWIO: COCTaBJIATh IUIaH JIEHUCTBUH,
pacrpenensaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYXKIaTh Pe3yabTaThl COBMECTHOW PaOOTHI;

- KOOPIMHHUPOBATh W BBINOJHATH paboTy B
YCIIOBHSIX peanpHOro, BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJIATH MO3UTUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3IMYHBIX CUTYAIUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIUATHBHBIM

OBJlaleHHe YHMBEPCAJbHBIMH PeryasTHBHbIMH

JTeHCTBUSMMH:

') NPpUHSITHE ce0s U APYTUX JIIO/Aeii:

- MPUHUMATh MOTHUBHI U apTYMEHTHI APYTUX JIOJICH
MpU aHAJU3€ PE3YIbTAaTOB JEATEIHLHOCTH;

- IpU3HaBaTh CBOE MPaBO U MPaBO APYTrUX JOAEH

- yMEeThb IUIAHUPOBATb U  BBIIOJHATH  XUMHUYECKUM  SKCIIEPUMEHT
(mpeBpamieHusi OpPraHWYECKWX BEHIECTB NIPH HArpEeBaHUH, TOJYYCHHE
STUJIEHA U U3YYEHHE €ro CBOWCTB, KAUYECTBEHHbIE PEAKLMU Ha albJEruibl,
KpaxMall, YKCYCHYIO KHCIIOTY; JAeHaTypanus OeJIKOB IpH HarpeBaHHH,
[BETHBIC pEAKIMHU OEJKOB; TPOBOAWTH PpPEAKIMA HOHHOTO OOMeHa,
OTIpEIeNIATh CPely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKINy Ha Cyibdar-,
KapOoOHAaT- W XJIOPHUI-aHUOHBI, HAa  KaTMOH  aMMOHMs;  pelarb
SKCIEpUMEHTaNbHBIE 3amadu mo temaM "Metamnel" n "Hemeranner") B
COOTBETCTBHUU C TPABWIAMH TEXHHKH OE30MAaCHOCTH NpH OOpaIleHHH C
BEIIECTBAMH M JaOOpaTOPHBIM 00OpYAOBaHHEM; MPEACTABIATh PE3YIbTaThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (hOpMeE 3aIIMCH YPaBHEHUH COOTBETCTBYIOMINX
peakuuii u GpopMyIUPOBAThH BEIBOIBI HA OCHOBE ATHUX PE3YNIbTATOB
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Ha OIIMOKHU,
- pa3BHBATh CIIOCOOHOCTH TOHUMATh MU C
MO3HIIUHU IPYTOr0 YeJIOBEKA;

OK 07.
CopeiicTBOBaTh
COXpaHEHUIO
OKpYyXarolei
Cpepl,
pecypcocOepex
EHUIO,
MPUMCHSATDH
3HaHUS 00
N3MCHCHUHN
KJIMMaTa,
MPUHIIAITBI
OEepEKITUBOTO
MIPOM3BO/ICTBA,
b dexTuBHO
JIENCTBOBATh B
Ype3BBIYANHBIX
CUTYaIUsAX

B o001acTH 3K0JIOTMYECKOT0 BOCIMTAHMS:

- ¢cOpMHUPOBAHHOCTHh JKOJIOTHYECKOH KYIbTYpHI,
MOHUMAaHUE BIMSHUS COLIMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOH U
COLIMATBHOW  Cpefbl, OCO3HAHHE TJI00AJIBHOIO
XapakTepa JKOJIOTHYECKUX MPOOIeM;

- IUIAHUPOBAHUE W OCYUIECTBJICHHE JEHCTBUMN B
OKpYXKarlIlel Ccpele Ha OCHOBE 3HaHUS Ieleu
YCTOMYMBOT'O PA3BUTHS YEIOBEUYECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, MPHHOCSIIIUX
BpEIl OKPYKAKOIIEH cpene;

- yMeHHE TMPOrHO3MPOBATH HEOIArONpHUATHBIC
3KOJIOTHYECKUE TOCIENCTBUS IPEINPUHUMACMBIX
JIEWCTBUH, TIPEAOTBPAIIATh WX;

- pacmmpenue OIIBITA JIEATENbHOCTH

SKOJIOTMYECKON HAIpPaBICHHOCTH;
- OBIIAJICHNE HaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKON,
MPOEKTHON U COLIMATILHOM JeSITEIbHOCTH;

- chopMupoBaTh  TpEACTaBIEHUSA: O XUMHUYECKOW  COCTaBISAIOMICH
€CTECTBEHHOHAYYHONU KapTUHBI MHUpa, POJU XUMHUHU B MO3HAHUM SIBIICHUI
Opupoasl, B (OPMHUPOBAHMHM MBIIIJIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBHOM I'PaMOTHOCTH, HEOOXOUMOM ISl pelIeHUs MPAaKTHUYECKUX
3a/1a4 U 9KOJOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/J0pPOBBIO U
MPUPOAHON Cpele;

- yMeTh COOIIOATh IPAaBUIa SKOJOTMUECKH I[€1eCO00pa3HOro noBeeHUs B
OBITY U TPYIOBOH AEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 310POBbS U
OKpYyXKarled NPUPONHOM CpEeAbl; YUYUTHIBATh OIMACHOCTH BO3JECHCTBUS Ha
JKUBBIE OPTraHM3Mbl OINPEJEICHHBIX BEIIECTB, MOHUMAas CMBICI IOKa3aTems
IIPEAEIIBHOM AOIYCTUMON KOHIIEHTPalAn
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2. CTPYKTYPA N COJIEPKXAHHUE OBHJEOBPA3OBATEJIBHOI71 JACHUILINHBI
«XHUMMUS»

2.1. O0beM AUCHUNJINHBI M BUABI Y4e0HOH padoThI

Bup y4yeOHoii padoTsl O61Bem B yacax
O0bem oOpa3oBaTe/bHONH NMPOrpaMMbl JHCHHUIIMHBI 78
B T.4.

OcHoBHOE cojep:kaHHe 66
BT. 4

TEOPETUYECKOEe O0y4YEeHHE 46
MPAKTUYECKUE 3aAHATHS 20
IIpodeccnonaibHO-OpHEHTHPOBAHHOE co/lep:kaHue (coaepKaHue 10
NMPHUKJIATHOTO MOYJIs1)

BT. U..

TEOPETHUECKOE OO0yUYCHHE 6
MIPAKTHYECKUE 3aHATHS 4
IIpomexyTouHasi aTtrecTanusa (3a4eT) 2
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2.2. TeMaTHUYeCKHii IJIaH U COAEPKAHUE U CIUIIIMHBI

HaumenoBanue Copep:xxanue y4eOHOro Marepuaja (0OCHOBHOe U MpodecCHOHAIbHO-OPHEHTHPOBAHHOE), OBLEM HaCOB dopmMupyeMbie
Ppa3aesioB M TeM J1a0opaToOpHbIEe U MPaKTHYECKHe 3aHATHSA, IPUKIATHOM MOIYJIb KOMIIETEHIUN
1 2 3 4
Pazgen 1. OcHOBBI CTpOEHMS BellecTBa 6
Tema 1.1. Coaepxxanue y4eOHOro mMarepuajia 4
CtpoeHnue aToM0B
XHMHAYECKIX Teopernueckoe oOydeHue
3JIEMEHTOB U CoBpemeHHasi Mojelb cTpoeHusi atoma. CHMBONMYECKHH SI3BIK XUMHUU. XUMHYECKHWU 3IJIEMEHT.
npupoza DnekTpoHHas KOHuUrypaius aroma. Knaccudukanus XMMHISCKUX 3JIEMEHTOB (S-, P-, d-371€MEHTHI). 2
XUMHAYECKOM BanentHsie JJIEKTPOHBI. BanentHOCTb. DNeKkTpoHHas npupona XUMHUYECKOH CBSI3U.
CBSI3U DIEeKTPOOTPUIIATEIPHOCT. BUIbl XUMHYECKOW CBs3W (KOBaJEHTHAs, WOHHAS, MeTauTudecKas,
BOJIOPOJIHAS) ¥ CITOCOOBI €e 00pa3oBaHUs
OK 01
IpakTHYecKue 3aHATHS 2
Pemenne 3amaHnii Ha HCIOJB30BAHWE XWMHUUYECKOW CHMBOJHKM W HAa3BaHUW COEOUHEHUH 10
HOMEHKJIAType MEXJYHApOJHOTO CO0l03a TEOPETHUECKOW M TPHUKIAJHOM XUMHU W TPHUBHAILHBIX
Ha3BaHUU ISl COCTABJICHUS XUMHUYECKUX (POPMYJ MBYXaTOMHBIX COCIUHECHHH (OKCHUIIOB, CYIb()HUIOB,
TUJIPUZIOB U T.11.) U APYTUX HEOPTAHUYECKUX COCJUHEHUHN OTAETbHBIX KIIaCCOB. 2
[IpakTryeckre 3alaHug HA YCTAHOBJIIEHUE CBSI3M MEXJIY CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
MePUOANICCKUM HU3MEHEHHEM CBONCTB XHMHUYECKHX JJIEMEHTOB U UX COCJAMHECHUN B COOTBETCTBUU C
nonoxxennem lleprmoanyeckoi CUCTEMBI.
Tema 1.2. Coaepxxanue y4eOHOro mMatepuaJia 2 OK 01
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ITepuoauueckuit
3aKOH U Tabauia
.. Menneneena

Teopernueckoe oOyueHue

Ilepuoanueckas cuctema xuMuuyeckux snemeHToB [[. M. Menneneera. ®uszndeckuit CMbICI
[Tepuognueckoro 3axkona JI.1. Menaeneea. 3aKkOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEUIECTB B COOTBETCTBUHU C TOJIOKEHUEM
XUMHUYECKOro syemMenTa B [lepuoandeckoit cucteme. MupoB033peHYECKOE U HAYYHOE 3HAUCHUE
[Tepuoauueckoro 3akona JI.U. Menaeneesa. [Ipornosst .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUUYECKUX DJIEMEHTOB.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMH HA XapaKTEPU3AIUI0 XUMUYECKUX
3JeMEHTOB «MeTammniyeckie / HeMeTaUIMYeCKHe CBOMCTBA, DIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOCHHEM H MOJI0KEHUEM B IEPUOIMUECKON CHCTEME
xuMHYecKknux snmeMeHToB J[.M. MenneneeBa»

OK 02

Paznen 2. XuMunueckue peakiuuu

10

Tema 2.1. Tumnesl
XUMHYECKUX
peakuui

Conep:xanue yueOHOro MarepuaJia

Teopernueckoe oOydeHHe

Krnaccudukanus v TUIIBI XUMUYECKHX PEAKIIUN C y9acTHEM HeOpraHnueckux BemiecTs. CocTaBieHune
ypaBHEHUU peaKIuii COeTMHEHUS, Pa3I0KCHUs, 3aMEeIIeHHs, 0OMEHa, B T.4. peaKINii TOPEHHS,
OKHCJICHUS-BOCCTAHOBIICHHUS.

VYpaBHEHUs OKUCIEHUSI-BOCCTaHOBIEHUS. CTenieHb OKuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBieHue U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOLOM 3JIEKTPOHHOTO
6ananca. OKUCINTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPHUPOE, MPOU3BOACTBEHHBIX MpoIeccax H
KU3HEIEATEIIBHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS

KomuuectBenHble oTHOMEHUS B XUMHUH. OCHOBHBIE KOJIMUYECTBECHHEBIE 3aKOHBI B XUMHHU U pacdeThI 11O
YPaBHCHUAM XHUMHUYCCKUX peaKuHﬁ. Mo Kak CANMHHNIIa KOJIMYCCTBA BCIICCTBA. MOJ'ISIpHaH mMmacca.
3aKO0HBI COXpaHCHHA MaCChbl U DHCPIUMU. 3akoH ABoraz[po. MOHHpHLIﬁ 00beM razos. OTHocUTEIbHAS
MJI0THOCTh T'a30B. PacueTsl mo YpaBHCHUAM XUMHWUYCCKHUX pCaKLII/Iﬁ C HUCIIOJIBb30BaHUECM MACCHI, ob0beMa
(HOpMaJ'IBHLIC YCJ'IOBI/ISI) I'a30B, KOJINYCCTBA BCIICCTBA

OK 01

Tema 2.2.

Coaepxxanne y4eOHOro mMatepualia

OK 01
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DJIEKTPOIUTHYECKA
sI AUccoLanus u

Teopernueckoe oOydeHue
Teopus 31eKTpONUTUUECKON nuccounauuu. MoHbl. DJIEKTPOIUTHI, HEINEKTPOIUThI. Peakuuu HOHHOTO

OK 04

HOHHBIN 00MeEH ooMena. CocTaBlIeHHE peaKIMi MOHHOTO OOMEHa MYyTEeM COCTABJICHUS WX IMOJIHBIX W COKpaIleHHBIX 2
HOHHBIX ypaBHeHUU. KMCIOTHO-OCHOBHBIE peakuuu. 3alaHusl Ha COCTaBJIEHUE HOHHBIX peaklui
I[IpakTHYecKue 3aHATUS 2
3aJaHus Ha COCTABJIICHUE MOHHBIX PEaKIUI 2
Pazgen 3. CTpoeHue U cBOHCTBA HEOPraHMYECKHX BellleCTB 16
Tema 3.1. Coaepxxanue y4eOHOro mMatepuajia 4 OK 01
Krnaccudukanmus, 5 OK 02
T THUYECK HU
HOMEHKJIaTypa 1 COpETHHECKOE 00yHe ev
cTpoeHme [IpenmeT Heopranmueckoil xumun. Kiaccudukaius HeopraHMYeCKUX BemiecTB. [IpocThie M CIOKHBIC
HEOPTAHMIECKHX BeniecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BEHIECTB (OKCUIbI, THIPOKCUIBI, KUCIOTHI, COJH).
BEIIECTR B3anmocBs3b HEOPraHMYECKUX BEUIECTB. ArperarHele COCTOsIHUS BenecTBa. Kpucrammueckue u 4
amop(dusbIe BemecTBa. TUITBI KPUCTAIIINIECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHAsi, HOHHAS,
MeTaJuIndeckas). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIeCTBA OT THUIA KPUCTAIIINYECKON PEIIETKH.
3aBUCHUMOCTb XMMHUUYECKON aKTUBHOCTHU BEIIECTB OT BUJIa XUMHUYECKON CBSI3U U THIA KPUCTAIIINYECKOMN
pemeTku. [IpuarHbl MHOTr0OOpa3us BEIIECTB
IIpakTH4yeckue 3aHATHS 2
Homenknatypa HeopraHHYECKHX BEINECTB: Ha3BaHME BEIIECTBA MCXONS U3 UX XUMHUYECKOW (OPMYIIbI
UJIU COCTABJICHHE XUMHYECKOH (OpMYJIIbI HCXO U3 Ha3BaHMS BEUISCTBA M0 MEXIYHAPOIHOU
(MIOTTAK) nnu TpuBUalbHOM HOMEHKIIATYPE.
Pemenune mnpakTuueckux 3aJaHUN 1O KilacCH(HUKAMK, HOMEHKIAType M XHMHYECKUM (opmynam
HEOPraHWYECKUX BEIIECTB PAa3JIUYHBIX KJIAaccOB (yrapHblid ras, yrieKUCIblii ra3, aMMHak, ramieHas 2
W3BECTh, HETAIICHAsI U3BECTh, MUTHEBAs COJA U APYTUX): HA3bIBATh U COCTABIATH POPMYITBI XUMUUYECKHIX
BEILIECTB, OMpPEAENATh NPUHAMIEKHOCTh K KIaccy.
Wctounuku xumudeckoit nHGpopmanuu (cpeacTB MaccoBoi nHGopmauuu, cetb UHTEepHET u npyrue).
[Torck nHpOpMAIKU IO HA3BAHUIM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®uznko- | Cogep:kanue y4eGHOI0 MaTepHasa 8 OK 01
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XUMUYECKHUE Teoperndeckoe oOydeHHE OK 02
CBOICTBa Metannel. O0mue ¢u3nueckrue U XMMHYECKUE CBOMcTBAa MeTasioB. CriocoObI MoydyeHus. 3HaUYCHUE 2 IIK...
HEOPraHMYECKHX METAJJIOB U HEMETAJJIOB B NPHUPOJAE M J>KU3HEACSATEIbHOCTH 4YelaoBeKa M opranu3moB. Kopposus
BEIIECTB METaJIJIOB: BUJIBI KOPPO3UH, CIOCOOBI 3aIIMTH METAJJIOB OT KOPPO3HH

Hemerannpl. OOmwue ¢usnyeckue M XUMUYECKHE CBOICTBAa HEMETAJUIOB. THUNHUYHBIE CBOICTBa

HeMertawioB |V— VIl rpynn. Kiaccudgukanus 1 HoMeHKIaTypa coeJUHEeHUN HeMeTalaoB. KpyroBopoTsl 2

OMOTEHHBIX PJIEMEHTOB B IIPUPOJIE

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEHIECTB (OKCHIIOB, THAPOKCHIIOB, KHCIIOT,

coJiei u ap.). 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COSTMHCHUH, 2

BBICIIIUX OKCHJIOB U THIPOKCHJIOB

IIpakTHYecKkue 3aHATUS 2

CocraBieHne ypaBHEHHI XMMHYECKHX PEAKIHH C yJ4aCTHEM IPOCTHIX W CIOXHBIX HEOPTaHMYECKUX

BEIIECTB: METAJUIOB M HEMETAJJIOB, OKCHIIOB METAJUIOB, HEMETAUIOB W aM(OTEPHBIX DJIEMEHTOB;

HEOPraHWYeCKHX KHUCJIOT, OCHOBAaHMM M aM(OTEpHBIX THUIPOKCHUIOB; HEOPraHUYECKUX COJeH,

XapaKTEepU3YIOIIHNX UX CBONCTBA. 2

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA, COCTaB, MOJY4YEHHUE U

0e3omacHOEe MCIHOJIIB30BAHWE BAXHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY W IMPAKTHUYECKOM

NesATEIbHOCTH YEJIOBEKa
Tema 3.3. Coaepxxanue y4eOHOro mMatepuajia 2 OK 01
Wnentndukanms OK 02
HeOpraHMYeCKiX IIpakTH4yeckne 3aHATHS 2 OK 04
Bemects JlaGoparopHast pabora «MaeHTUUKAIMS HEOPTaHMYECKUX BEIIECTBY.

Pemienne skcnepuMEHTANbHBIX 3a7ad MO XMMHUYECKMM CBOMCTBAM METAIOB M HEMETAJIOB, IO

pacrno3HaBaHUIO M NOJYYEHHUIO COEIMHEHUN METAIJI0B U HEMETAJJIOB. 9

Wnentudukanus HEOPraHMYECKUX BEUIECTB C HCHOJIb30BAaHMEM HX (PU3UKO-XUMHUYECKHX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBbIX peakuuil. KauecTBeHHBble peakuuu Ha cynb(par-, KapOOHAT- U XJIOPUJ-

AQHUOHBI, HA KATUOH AMMOHMS
Pa3nen 4. CTpoenne M CBOWCTBa OPraHM4YeCKMX BelleCTB 24
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Tema 4.1.
Knaccudukanys,
CTpOCHUE U
HOMCHKJIaTypa
OpPraHHYECKHUX
BEIIECTB

Copep:xxanue yue0HOro mMarepuasia

Teopernueckoe oOydeHue

[TosiBneHue u pa3BuTHE OPraHUYECKON XUMHUM Kak Hayku. [IpenmeT opranndeckoi xumuu. Mecro u
3HAYEHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHUYECKOE CTPOEHUE KaK MOPANOK COCJUHEHUS aTOMOB B MOJIEKYJIE COINIACHO UX BAJCHTHOCTH.
OCHOBHBIE NTOJIOKEHUS] TEOPUU XUMUUYECKOTIO CTPOEHUsI OpraHu4yecKkux coenqunenuii A.M. byrneposa.
YriaepoHbli CKENEeT OpPraHUYEeCKOW MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO
CTpOEHUs MOJIEKYJI. I30Mepust U U30MEPHI.

[TonsiTue o ¢ynkuuonanpHoi rtpynme. Panukan. [IpuHmunbel kKimaccupuKanuym OPTraHUIECKUX
coenuHeHMi. MexayHapoaHas HOMEHKJIATypa M NPUHUUNBL HOMEHKJIATYpbl OpPraHMYECKHUX
coenunenuil. Ilonarue 00 a30Tcoaep)alIMX COEAUHEHUSAX, OMOJOTMYECKH AaKTHUBHBIX BEIIECTBAX
(yrmeBonmax, ’xupax, Oenkax | Jp.), BBICOKOMOJEKYJISIPHBIX COEIMHEHMSIX (MOHOMEp, MOJIHUMEp,
CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHUA

Homenkiatypa OpraHM4YeCKMX COEJUHEHUW OTIEIbHBIX KJIacCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC U
apOMaTHYECKHE YIJIEBOJIOPOJBI, CITUPTHI, (PEHONbI, aIbJAEeTUbI, KETOHbI, KapOOHOBBIE KUCIOTH U Ap.)
CocTaBneHue MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHHYECKHUX BELIECTB OT/AEIBHBIX
KJIACCOB, HMCHOJIb3YSl MX Ha3BaHUS IO CHCTEMAaTHYECKOH M TPUBHAIBHOW HOMEHKIAType (STHIIEH,
aleTWICH, TIHIEepUH, ¢eHos, GopManblIeruia, yKCycHas KHCIOTa, TIMLOMH). Pacdersl mpocreifmieit
(G opMyJIbI OPraHNYECKOi MOJIEKYIIbI, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCJUHCHUU

OcHoBHOE cojliep:kaHue

12

OU3NKO-XMMHUUYECKHE CBOWCTBA OPraHMYECKHX COCIMHEHHH OTAENbHBIX KIIaccOB (0COOCHHOCTH
KJ1accu pUKalMK 1 HOMEHKJIATYphl BHYTPHU KJIacca; TOMOJIOTHYECKUH psA U 001mast popmysia; H30Mepus;
¢u3nUecKue CBONCTBA; XUMUYECKHE CBOHCTBA; CIIOCOOBI MOTYyUCHHS):

— HOpCACIbHBIC YI'JICBOAOPOABI (aJ'IKaHBI u LII/IKJ'IOEIJ'IKaHLI). FopeHI/Ie MCTaHa KaK OJWH K3 OCHOBHBbIX
HUCTOYHUKOB TCILJIa B IPOMBIIIJIICHHOCTH U 6bITy. CaoiicTBa MNpUPOAHBIX YIJICBOAOPOAOB, HAXOXKACHUC B
Opupoac U NpuMEHCHUC aJIKaAHOB,

— HCeHUPCACIbHBIC (aJ'IKeHBI, aJIKUHBbI U aJ'IKa):[I/IeHbI) n apOMATHYCCKUC YIrJICBOAOPOIHI. FopeHI/Ie
allC€TUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI' O IIJIaMCHHU JI1 CBAPKU U PE3KH MCTAJJIOB

OK 01
OK 02
OK 04
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— KUCJIOpOJICOJepIKalue COeAMHEHHS (CTUPTHI U (PeHOIbl, KapOOHOBBIE KUCIOTHI U d(PUPBHI, aTbIACTUIbI
U KETOHBI, XUPBI, YrieBojbl). [IpakTudyeckoe NpUMEHEHHE OTHJICHIJIMKONS, T[JIULEpUHa, (eHomna.
[Ipumenenue ¢opmanpaeruna, ameTaibAeruja, YKCYCHOW KHUCIOTHl. Mpblja Kak COJM BBICHIUX
KapOOHOBBIX KHCJIOT. Mololue cBOiiCTBa MblIa

— a3oTcojlepXkallue CcoequHeHus (aMUHBI M aMMHOKHUCIOTHI, Oenku). BblcokoMonekynspHsbie
COEIMHEHUS (CHUHTETHMYEeCKHEe M OMOJIOrMYeCKU-aKTUBHBIE). MOHOMEp, MONIUMeEp, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus THIIEHA KaK OCHOBHOE HAIIPABJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnueckast CBsI3p MEXAy KIacCaMH OPTaHUYECKUX COEIMHEHUM

HpaRanecm/le 3aHATHUSA

CBolicTBa OpPraHMYECKUX COEJUHEHHUH OTIENbHBIX KJIAcCOB (TPpUBHAJbHAs W MEXIAyHapoIHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOMYyUEHHs): MpeeabHble (ATKAaHbl U UKJIOATKAHbI),
HempeaenbHble (AIKEHBI, aJKUHBI M aJKaJUeHbl) U apOMaTUYECKHE YIIIEBOIOPOIbI, CHUPTHI U (EHOIIHI,
KapOOHOBBIE  KHCIOTBI W 3(QUPHI, aTpJETHUABI M  KETOHbI, AaMUHBI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHMS. 3aJaHHsl Ha COCTABJICHUE YPaBHEHUN XUMHYECKMX PEaKUHU C
y4acTHEM OPTraHUYECKHX BEIIECTB Ha OCHOBAHUU MX COCTaBa U CTPOCHUS

CocraBneHue cxeM peaknuid (B TOM 4HCIE€ IO TMPEAIOKEHHBIM LENoYKaM IpeBpalleHuil),
XapaKTePHU3YIONUX XUMUYECKHE CBOMCTBA OPraHWYECKUX COCTUHEHUN OTIEIbHBIX KIACCOB, CIIOCOOBI
WX TOJYYEHHMS U Ha3BaHHE OPraHMYECKMX COEIMHEHUH [0 TPUBHAIBHOM WM MEXIYHApOIHOH
CHUCTEMAaTUYECKON HOMEHKJAType.
Pemienne mpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHUUYECKUX 3aJaHUMl Ha CBOHCTBA OpPraHUYECKHUX
COEIMHEHMI OTAENbHBIX KIaCCOB

Tema 4.3.
Wnentndukarms
OpPraHUYeCKUX
BELIECTB, UX
3HAYCHHE U
NpUMEHEHHUE B
OBITOBOM H

Conep:xanue yueOHOro mMarepuaJa

Teopernueckoe oOydeHue

buooprannueckue coeauHenus. llpumenenue u Ouosoruyeckas poyib yriaeBojaoB. OkxucieHue
YyIrI€BOJOB — HWCTOYHHK OJHEPrUM JKHUBBIX OpraHu3moB. OOmacTu NpUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss O6enkoB mnuinu B opraHusme. buonornueckne QyHkuum OenkoB. buomormueckue
¢byHKIMH )XUPOB. Pob oprannyeckoil XMMUHM B PEIICHUH MPOOJIeM MHUIIEBOH 0e30MacHoCTH

OK 01
OK 02
OK 04
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MIPOU3BOJICTBEHHOM
JeATeIbHOCTU
YyeloBeKa

Ponp oprannyeckold XMMHHM B pEIIEHHMH NpoOJieM HHEpPreTHuYecKkod Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3/IaHUU HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB HEPTHU (aJIbTEPHATHBHBIE UCTOYHUKHU
sHeprun). OnacHOCTh BO3ACMCTBUS Ha )KUBbIE OPTaHU3Mbl OPraHUYECKUX BELIECTB OTACIbHBIX KIACCOB
(yrneBomoponbl, COUPTHI, (EHOJbI, XJIOPOPraHWYECKHE MPOU3BOIAHBIC, AIbACTHABI WU Ip.), CMBICI
MoKa3zaTesisi MpelleJIbHO JONMYCTUMOW KOHUEHTpaLUuU

Pa3nen 5. KuHeTnueckne H TEPMOAMHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMHYECCKHUX peaxunﬁ

CxopocTtb
XUMHNYCCKUX
peaKuuii.
XUMHUYECKOE
paBHOBecHE

Conep:xanue y4eOHOro mMarepuaJia

Teopernueckoe oOydeHue

CKOpOCTh peakuuH, €e 3aBUCUMOCTb OT Pa3jiN4HBIX (AKTOPOB: MPUPOJBI PEarupyrolUX BEIIECTB,
KOHICHTpalluKu pearupyromumux BE€HICCTB, TEMIICpATyphbl W IJIOLIAAA peaKHHOHHOﬁ IMMOBEPXHOCTH.
TemoBsie 3P eKTh XUMHYECKUX peaKuid. DK30- U SHJOTEPMUUECKHUE, PEAKIUN.

O6parumocTh peakuuii. XMMHUECKOE PaBHOBECHME M €ro CMEIIEHHWE MOJ ACHCTBHEM pPa3IHMYHBIX
($hakTOpOB (KOHIIEHTPAIIHMS PEAareHTOB WUJIM MPOAYKTOB PEAKINHU, JaBJICHHUE, TEMIIepaTypa) s CO3TaHus
ONTHUMANBHBIX YCIIOBUM MPOTEKaHUs XuMuueckux npoueccos. [Ipuanun Jle [latense

OK 01
OK 02

IIpakTH4Yeckue 3aHATHS

Pemenne mpakTHKO-OPMEHTUPOBAHHBIX 3aJaHW Ha aHaMM3 (AKTOPOB, BIMSIONMX HA H3MEHEHHE
CKOPOCTH XMMHYECKOH peakuuu, B T.4. C TO3UIUN IKOJIOTHUECKH 11e1ecO000pa3Horo noBeACHHS B OBITY
U TPYAOBOM AEATEIBHOCTH B LENIAX COXPAHEHHS CBOETO 310POBbsS U OKPYXKaroLEeld NPUPOJHON CPEIbl.
Pemenne mnpakTUKO-OpHUEHTHPOBAHHBIX 3aJaHWK Ha npuMmeHeHune npuHnuna Jle-Illarenpee g
HaxOXXJIEHUS HaNpaBJICHUS CMEIICHHS paBHOBECHS XHWMHUUYECKOW peakuuu M aHaiau3 (HaKTopoB,
BJIMSIFOIMX HA CMELIEHHE XUMUYECKOTO0 PaBHOBECHS

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.

Conep:xanue yueOHOro mMarepuaJia

OK 01
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[Tonsarue o Teopernueckoe o0y4eHHE OK 02
pacTtBopax PactBopenue kak ¢usnko-xumuueckuii npomecc. PactBopsl. CiocoObl MPUTOTOBIEHUS PAaCTBOPOB. OK 07

PactBopuMocte. MaccoBass nonst pacTBOpeHHoOro BeuniectBa. CMbIC TOKa3aTess MpenesibHO

JOMyCTUMON KOHI[EHTPAIMHU U €T0 UCIOJIb30BaHNUE B OI[EHKE HKOJIOTHYECKOi 0€30MacHOCTH.

[IpaBuna 3KOIOrHYECKH 1€71€CO00pa3HOro MOBEACHHUS B OBITY U TPYNOBON NEATEIBHOCTU B LEJAX 4

COXpaHEHUSI CBOETO 3J0POBbS M OKPYXAIOUIEH MPUPOIHON Cpebl; ONACHOCTh BO3JCUCTBUS HA )KUBBIC

OpraHU3Mbl OIPEACICHHBIX BECUICCTB.

Pemenue npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HA PacTBOPHI, UCIIOIb3yeMble B OBITOBOM

Y TIPOU3BOACTBEHHOM JEATETbHOCTH YeIOBEKa
IMpodeccuoHaIbHO-OPUEHTHPOBAHHOE cO/lepKkaHNe (CoAep:KaHUe MPHUKJIAJTHOTO MOTYJIsI)
Pasznen 7. XuMusl B ObITY H NMPOU3BOJICTBEHHOIH eSITeJLHOCTH YeJOBeKa 6 OK 01

OK 02

Xumust B OBITY 1 5 Conep:xanue yueOHOro MarepuaJia 6 OK 04
MIPOU3BOJICTBEHHOM OK 07
AEATENbHOCTH Hogelimue 1oCTHXeHUS XUMUYECKOH HAYKH U XUMHUYECKOW TEXHOJIOTHH. Posib XuMun B o0ecriedeHnn
YeoBeKa AKOJIOTHYECKON, DHEPTETHICCKONW M MUIIEBOH 0€30MMacCHOCTH, Pa3BUTHH MeAUIIMHBL. [IpaBuia moucka n 6

aHanM3a XMMHYECKOH WHGPOpMAUMK W3 Pa3IMYHBIX HCTOYHUKOB (HaydyHas © ydeOHO-Hay4dHas

JIuTeparypa, CpeAcTBa MaccoBoi mHpopManuu, ceTb MHTEpHET)

IIpakTH4yeckue 3aHATHS

[Touck m aHanmM3 KEHCOB O MPUMEHEHWH XHUMHUYECKUX BEHIECTB M TEXHOJOTHH C y4eToM Oymymiei

npoeCcCHOHANIBHOW  NEATeNbHOCTH IO  TeMaM:  BaKHEHIIME  CTPOUTEIbHBIE  MaTepHAabl,

KOHCTPYKIIMOHHBIE ~MaTepHuaiabl, KpackKH, CTEKJIO, KepaMHKa, MaTepualibl ISl DJIEKTPOHHUKHU, 4

HaHOMAaTepHuaibl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKH OHHEPrUU, OpPraHUYECKME U MHHEpabHbIE

yInoOpeHus, JIeKapCTBEHHbIE BEUIECTBA, OBITOBASI XUMHS.

3ammra: [IpeacraBieHne pe3ynbTaToB pelieHHsl KelcoB B (opMe MUHU-IOKIAAA C Mpe3eHTaluen

IIpoMexyTouHasi aTTecTanus MO JUCUHUILINHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIM3ALIMU ITPOTPAMMBI OBILEOBPA30OBATEJBHOM
JTUCLHUATIAHBI

3.1. Tpeb6oBaHUSA K MUHMUMAJIbHOMY MATEPHUATbHO-TEXHUYECKOMY
oldecrneyeHUI0

Jlns peanMzanud MPOTPaMMBbl  TUCHUIUIMHBL JIOJDKHBL OBITH TPETyCMOTPEHBI
CJIeIyIOIINE CHEUalbHbIE MOMEIICHUS: YYeOHbI KaOMHET XUMHUU W/WIM y4yeOHOU
XUMUYECKOU Ta00paTopuHu.

OGopynoBanue y4deOHOro kaOuHera (HArJIsiAHbIe TMOCOOMA): HAOOPHI
IAPOCTEPKHEBBIX  MOJCJIEH  MOJEKYJ, MOJACIH KPUCTAUIMYECKUX  PEHIeTOK,
KOJUICKIIUM MPOCTHIX M CIIOXKHBIX BEIIECTB W/WIM KOJUICKIIUU TMOJUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpaJioB, Tabnuiia Menzeneea, yueOHble QUIbMBI, ITUGPOBHIE
o0Opa3oBaTeIbHbIE PECYPCHI.

TexHuueckue cpeacTBa O0y4YeHHMsI: KOMIIBIOTED C  YCTPOMCTBaAMH
BOCIIPOM3BEJICHUSI  3ByKa, TPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C  OKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP I IPE3CHTAIIHI.

Ob6opynoBanmne jgadopaTropud M padodux MecT JadOpaTOPpMH: MEH3YPKH,
MUTIETKU-KAMEIBHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIC U TOKPOBHBIE
CTeKJIa, MJIAHIIETHI JJIs KaleJlbHbIX peakuuii, (uibTpoBaibHas Oymara, MpOMbBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, pPE3UHOBBIE TNPOOKH, (oHapuku, HaOOp PEaKTHUBOB,
CTEKJISTHHBIE TMaJOYKH, INTAaTUBBI [JII NPOOMPOK; MEpHBbIE LUIUHIPHI, BOPOHKU
CTEKJITHHBIC, BOPOHKH JAenuTeNbHbIe muiauHAprdeckue (50-100 M), CTymKu ¢
nectTukoM, (apdopoBbie UalIKK, TUHIETH, (GUIBTPHI OyMaXkHble, BaTa, MapJs,
4acoBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIa0OpAaTOPHBIE IITATUBBI, CIIMPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp I TONyYeHHUs Ta3oB (WM MPOOMpPKA C Ta300TBOTHON TPYOKOit),
JepKaTean sl MPOOUPOK, CKISTHKU Ui XPAaHEHHUs PEaKTUBOB, pa3daTOYHbIC JIOTKH,
xumuueckue ctakanbl (50, 100 u 200 mun); mmaTenau; MUHIETHI; TUTCIbHbBIC IIUIIIIBI;
CEKYHJIOMEpHI (TaliMepbl), MepHBIe Tpooupku (Ha 10—20 mur) u meprbIe K010 (25, 50,
100 u 200 mu1), BoastHast OaHsl (WJIM TEPMOCTAT), CTEKJISIHHbIE MAJIOYKH; KOHUYECKHUE
K006 17151 TUTpoBanus (50 u 100 mur); MHAMKATOPHBIE TOJIOCKH I onpeaenenus pH
Y CTaHJApTHAsI MHIUKATOPHAS IIKaja; YHUBEPCAIbHBIA HHAUKATOP; MUMeTKu Ha 1, 10,
50 mn (unmu go3atopel Ha 1, 5 u 10 mur), OrOpeTKH IJisi TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 i, maGopatopHble W/WIW aHATWTHYECKHE Bechl, pH-meTpsl,
CYIIMIBHBINA KA, U JIp. 1abopatopHOe 000pyAOBaHHE.

3.2. UudopmannoHHoe o0ecnieueHue peaau3alui NporpaMmmMbl

1. Jns peamusamuu mporpaMmbl  OubmmMoTeuHbln  (GoHA oOpa3oBaTEIbHOU
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MH(QOpPMALIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  HCHOJb30BaHUSA B
o0pa3zoBaTeIbHOM Ipoliecce, He CTapIie 5 JeT ¢ MOMEHTA U3aHus.

3.2.1 OCHOBHBIE JICKTPOHHBIC U3aHUS
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1. Xumus : y4eOHUK isi cpeqHero npodeccruoHanibHoro oopasosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony0es, B. H. lllanoan ; mox o6mieit penaxueii I
H. ®ageeBa. — 2-e uzn., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023.
— 431 c. [DnexTponHblid pecypc] // ObpazoBarenbHas miargopma FOpalt [calfT]. —
URL.: https://urait.ru/bcode/513073

2. AndunorenoBa, U. B. Xumus : y4eOHMK U MNpaKTUKyM [JIsI CPEIHErO
npodeccuonanbHoro oobpazosanus / M. B. Aundunorenora, A. B. baGkos, B. A.
[lonnkoB. — 2-e u3x., ucnp. u aon. — Mocksa : U3narensctBo IOpaiir, 2023. — 291
c. [DnexTponnslii pecype] // O6pazoBarenbhas miatdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/513807

3. KimoeB, M. B. Opranundeckas xumusi : ydeOHOe moOcoOWe UIsl CPETHETO

npodeccuonaibHoro oopazoanusi / M. B. Kimoe, M. I'. Abnymnnaes. — Mocksa :
NznarensctBo IOpaiit, 2023. — 231 c. [DnexrponHsiii pecypc] // ObpazoBarenbHas
iatgopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/520093

4.  AHanmuTtudeckas ~ xuMus :  ydeOHoe  mocoOue Il CPEIHEro

npodeccuonanpHoro ooOpazoBanus / A. W. Amapues, I'. K. Jlymenko, T. II.
AnekcannpoBa, A. A. KazakoBa. — 2-e uz ., ucnp. u gomn. — Mocksa : U3gaTenbcTBo
Opaiit, 2023. — 107 c. [DnextpoHnblii pecypc] // ObpazoBarenbHas miargopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/514564

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUSI
OBIIEOBPA30BATEJIBHOM JUCIHUATIINHBI

KoHTponb U o1ieHKa pe3yabTaToB O0YUYCHHUS OCYIIECTBISCTCS MpernogaBareieM
B IIpoIlecCce TMPOBEJACHUS TPAKTUYECKUX 3aHATHH U JabopaTOpHBIX padoT,
TECTUPOBAHUS, & TAKXKE BBIMIOJHECHHS OOYYAIOIIMMHUCS WHIWBHAYAJIbHBIX 3aJaHUU,
IIPOCKTOB, HCCIICIOBaHMMN. Pe3ynbTrarel OOydeHHS ONpPEACISIIOT, YTO O0yYarommuecs
JOJDKHBI  3HaTh, IIOHUMATh W JCMOHCTPUPOBATh IO 3aBEPIICHUU HU3YUYEHUS
JACHUTIUTAHBI.

Jlns dbopMupoBaHUs, KOHTPOJS W OLECHKH PE3YyJIbTaTOB OCBOCHHS Yy4eOHOMU
JTUCIUIUIAHBI MCIIOJB3YETCSd CHUCTEMa OIEHOYHBIX MEPONPHUATHM, MPeacTaBIISIONIas
c000l KOMIUIEKC YYCOHBIX MEPOTPHUITHI, COTJIACOBAHHBIX C PE3yIbTaTaMH OOyUCHUS
u chopmyaupoBanHbix ¢ yuetoM DPI'OC COO (mpenMeTHBIE pPe3yJIbTaThl IO
nuctumuae) u ®I'OC CIIO.

T
Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaTr 00y4eHus Hiet oueﬂoqnflx
MeponpusITHIi

| | OcHoBHOe conep:kaHme

1 Pazaen 1. OcHoOBBI DopMyJIHUPOBATH
CTPOEHHMS BellecTBa 0a30Bble MOHATHUSA U
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https://urait.ru/bcode/513807
https://urait.ru/bcode/520093

Tunbl oeHOYHBIX

Ne | OK/IIK | Moayas/Paznen/Tema PesyabTaTr 00y4eHus .
MeponpHUsITHIi
3aKOHBI XUMHH
11 | OKO01 CrpoeHnue aTOMOB Cocrapnare xumuueckue |1. Tect «CTpoeHne aToMoB
XUMHUYCCKUX DJICMCHTOB q)OpMy.TII)I COCI[I/IHCHI/Iﬁ B XUMHUUYCCKUX DJIEMCEHTOB U
U IPUPOJIa XUMHUYECKOW |COOTBETCTBUH CO MpUPOJa XUMUUECKOU CBSI3H.
CBSI3U CTEIIEHBbIO OKUCJIEHUSA 2. 3amaun Ha COCTAaBIICHHE
XUMHUYECKUX JJIEMEHTOB, |XMUMHUYECKHX POPMYII
HNCXOO U3 BAJICHTHOCTU U | ABYXATOMHBIX COCI[I/IHCHI/Iﬁ
9JEKTPOOTPHULIATENILHOCTH  (OKCHAOB, CYIb(GHUIO0B, THIPHIOB
U T.IL.).
3. 3agaHus HA UCTIOJIb30BAHMNE
XUMHYECKOH CUMBOJIMKU U
Ha3BAHWUM COCAUHEHUU MO
HOMEHKJIaType MEKIyHAPOTHOTO
COI03a TEOPETUUYECKOMN H
MIPUKIIAJHOU XUMWU U
TPHUBUAJIBHBIX Ha3BaHUU JJISL
COCTAaBJICHHS] XUMHUYECKUX
dbopMyn AByXaTOMHBIX
coeIMHEeHUH (OKCHJIOB,
Cynb(UIO0B, THAPUIOB U T.11.) H
OPYTUX HEOPTaHUIECKUX
COEIMHEHHI OT/IENbHBIX KJIaCCOB
1.2 | OK01 [Tepuoamueckuii 3aKoH U | XapaKTepU30BaTh 1. Tect «Mertannuyeckue /
0K 02 tabmuna 1. 1. XUMHYECKHE DJIEMEHTRI B |HEMETaJJINYECKUE CBOMCTBA,
MenpeneeBa COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIHHOCTD U

MOJI0XEHUEM B
MEPUOUIECKON cUCTEME
XAMHUYECKUX 3JIEMECHTOB
J.. MenaeneeBa

CPOJICTBO K JIEKTPOHY
XUMHYECKHX DJIEMESHTOB B
COOTBETCTBHUE C UX DJICKTPOHHBIM
CTPOCHHEM U TMOJOKECHUEM B
MEePUOANYECKON CHCTEME
XUMHUYECKHUX dyeMeHToB J[.U.
Menpgeneesay.

2. [IpakTyeckue 3a1aHus Ha
YCTaHOBIICHUE CBS3H MEXIY
CTPOCHHEM aTOMOB XMMUYECKUX
3JIEMEHTOB U MEPUOANIESCKUM
W3MEHEHHEM CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUM B COOTBETCTBUH C
nonoxenueMm I[lepunonnueckoit
CHCTEME.
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OK/IIK

Monayas/Pa3znen/Tema

PesyabTaTr 00y4eHus

Tunbl oeHOYHBIX
MepOnpusITHIA

3. IIpakTUKO-OPUEHTUPOBAHHbIE
TEOpEeTUYECKUe 3aJaHus Ha
XapaKTepUu3alno XUMHIECKIX
3JeMEHTOB: «MeTaminuyeckue /
HEMeTaIJIndeCKue CBOMCTBA,
AIEKTPOOTPHUIIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX PIIEKTPOHHBIM
CTPOCHUEM M TIOJIOKEHHEM B
MEepPUOANYECKON CHUCTEME
XUMHYECKUX JIEMEHTOB

JI.. MenneneeBay

Pa3gen 2. XuMunueckue
peakuuu

XapaKTepuaonaTb THIIBI
XUMHYCCKHUX peammﬁ

Kontpoasnasi paGora
«CTpoeHue BelecTBa U

XUMHUYECCKHE PCAKIINN»

2.1

OK 01
OK 04

THunel XUMHIYECKUX

peakuui

CocTaBisaTh peakuuu
COCITMHEHMSI, PA3JIOKECHUS,
oOMeHa, 3aMeleHus,
OKHCJIMTEIbLHO-
BOCCTaHOBUTECIIbHBIC
peakmuu

1. 3amaun Ha cocTaBIeHHE
YpPaBHEHUHN pEAKIINN:

— COeIMHEHMSI, 3aMEIICHHS,
pasiioxeHus, 0OMeHa;

— OKHCIIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIIHIA C
UCITIOJIb30BAaHUEM METO/1a
AJIEKTPOHHOT0 OaslaHca.
2.3amaun Ha pacyeT Macchl
BeIlleCTBA WM 00BhEMA

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, MacCe WU 00bEMY
OJIHOTO U3 yYaCTBYIOIIHX B
pEeaKkUHu BEIIEeCTB; PacuEThl
Macchl (00bEMa, KoTr4ecTBa
BEI[ECTBA) MPOAYKTOB PEaKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
npuMecH

2.2

DIEeKTpONTUTHYECKAS
U CCOLIMALU U HOHHBIN
oOMeH

CocTaBisiTh ypaBHEHUS
XUMHUUYECKUX peaKIuu
MOHHOI0 0OMEeHa ¢
y4acTHEM
HEOPraHWYeCKHX BEIIECTB

1. 3aganus HAa cOCTaBIICHUE
MOJICKYJISPHBIX U MOHHBIX
peaxknui ¢ yaacTueM KUCIIOT,
OCHOBaHHUH M COJIEH,
YCTaHOBJICHUE U3MCHEHHUS
KHUCITOTHOCTH CPeJblI

2. JJabopatopnast pabora "Twurbl

23




OK/IIK

Monayas/Pa3znen/Tema

PesyabTaTr 00y4eHus

THunel oIeHOYHBIX
MepOnpusITHIA

XUMHUYECKUX peaxiuit”

Pa3nen 3. Ctpoenue n
CBOMCTBA
HEOPraHn4eCKuX
BelleCTB

HccaenoBars cTpoeHne u
CBOMCTBA
HEeOpraHMu4ecKux
BeIleCTB

KonTtposbHas padora
«CBOJCTBa HEOPraHUYECKUX

BeEIIECTB>»

3.1

OK 01

Knaccudukanmus,
HOMEHKJIATypa U
CTpOeHHE

HEOPTraHUYICCKUX

BCIICCTB

Knaccugunupoars
HEOpraHMYeCKue
BEIIECTBA B COOTBETCTBUH

C UX CTPOCHHEM

1. Tect «<Homenknatypa u
Ha3BaHNE HEOPTAHUYECKUX
BCIHICCTB UCXOO U3 UX
XUMHUYECKOH (HOpMyYITBI UIu
COCTaBJIEHHE XUMHUYECKON

b opMyITBI UCXOMS U3 Ha3BAHUS
BEMIECTBA MO MEXAYHAPOAHOU
WJIA TPUBHAIBHOU
HOMEHKJIATYpe».

2. 3aga4m Ha pacyeT MacCOBOM
JI0aU (Macchl) XUMHUYECKOT O
sJeMeHTa (COeTMHEHHUS) B
MOJIeKyJie (CMecH).

3. [IpakTueckue 3agaHus MO
KJIaccu(UKaMK, HOMEHKIIAType ’
XUMHYECKAM (opMyiaM
HEOPTaHWYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTudeckue 3aaHus Ha
onpeAesIeHne XUMHUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJAa XUMHYECKOU
CBSI3U U TUIIAa KPUCTAJUTMYECKOM
pelIeTKH

3.2

OK 01
OK 02

DOH3UKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcTaHaBiIMBaTh
3aBHCUMOCTDH (PU3HKO-
XHMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJ, & TAK)KE TUITA
KPUCTAJUITMYECKON
peuieTku

1. Tect «OcobenHOCTH
XUMHUYECKUX CBOMCTB OKCUJOB,
KHCJIOT, OCHOBAaHUH, aM(OTEPHBIX
TUJPOKCUJIOB U COJIEH».

2. 3a1aHus Ha COCTaBIICHHE
YpPaBHEHUN XUMHYECKUX pPEaKIIU
C y4aCTHEM MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILIECTB:
OKCHJ OB METAJUIOB, HEMETAJIIOB U
aM(OTEepPHBIX JIEMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBaHHMH U aM(pOTEPHBIX
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OK/IIK

Monayas/Pa3znen/Tema

PesyabTaTr 00y4eHus

Tunbl oeHOYHBIX
MepOnpusITHIA

T'MAPOKCUJIOB, HEOPTaHUYECKUX
coJIel, XapaKTepU3YIOIIHNX UX
CBOICTBA M CLIOCOOBI TOJIYYECHUS.
3. IIpakTHKO-OpUEHTHPOBAHHbBIE
TEOpEeTUUECKHE 3a/laHUs Ha
CBOICTBA U MOJy4YeHUE

HEOPraHNYCCKUX BCIICCTB

3.3

OK 01
OK 02
OK 04

Wnentndukamms
HEOPraHNYECKUX

BCUIICCTB

Uccnenosars
KAQUCCTBCHHELIC peaKHI/II/I

HEOPraHN4YCCKUX BCIICCTB

1. ITpakTHKO-OpUEHTHPOBAHHBIE
3a/IaHus 110 COCTABJICHUIO
XUMHUYECKUX PEAKLHH C ydacTHEM
HEOPTaHUYECKUX BEIIECTB,
MCIIOIB3yEeMBbIX IS UX

uJeHTH pUKam.
2.JlaGopaTopnas pabora:
“Unentndukamms

HEOPraHWYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOIiCTBA
OpPraHuYecKHuX
BellecTB

HccaenoBath CTPOCHHE U
CBOICTBa OPraHuvYeCKux
BEIIECTB

Koutpoasnasi paGora
«CTpoeHue U CBOMCTBA

OPraHmveCKux BeIIECTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIATypa
OpraHUYeCKHX BEUICCTB

Knaccudumnuponathb
OpraHUYecKHe BEIIeCTBa B
COOTBETCTBHUH C HX
CTpOCHUEM

1. 3aganus Ha cocTaBiIeHUE
Ha3BAHWUM OPTaHUYECKUX
COE€IMHEHUH IO TPUBHUAITBHON UIN
MEXIYHApOIHOMN
CUCTEMaTU4YEeCKONH HOMEHKIIATYpe.
2. 3ajaHus Ha COCTaBIICHUE
MIOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (popmMy
OpraHMYeCKUX BELIECTB
OT/EJIbHBIX KJIaCCOB.

3. 3amauu Ha ompeneneHue
npocTeimen Gopmybl
OpPraHUYECKOW MOJIEKYJIbI, UCXOS
U3 3JIEMEHTHOr0 cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COeIUHEHUN

YcTaHaBIMBarh
3aBUCUMOCTDH (PU3HKO-
XHMHYECKHX CBOMCTB
OpPTaHUYECKUX BEIIECTB OT
CTPOEHUS MOJEKYI

1. 3aganus Ha cocTaBlIeHUE
YpPaBHEHUN XUMHUYECKUX PEaKIIHil
C y4acTHEM OpraHUYECKUX
BEILIECTB Ha OCHOBAaHUHU HX
COCTaBa U CTPOEHHUS.

2. 3alaHus Ha COCTABIICHUE
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THunbl oeHOYHBIX

Ne | OK/IIK | Moayas/Paznen/Tema PesyabTaTr 00y4eHus .
MeponpusiTuii
YpaBHEHUN XUMHUUYECKUX PEaKIIHiA,
WJUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBa C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
FEHETUYECKOU CBSI3U
OpraHMYEeCKUX BEUIECTB Pa3HbBIX
KJIACCOB.
3. PacueTHbIe 3a1aun mo
YpaBHEHUSM pPEaKIUuii C yaacTUEM
OpTraHMYECKHUX BEUIECTB.
4. JlTabopaTtopnas pabora
“IIpeBpareHus OpraHUYECKUX
BEIIECTB NpU HarpeBaHuu"
43 | OKO01 Wnentndukanns HccnenoBats 1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OpPTaHWYECKHX BEUIECTB, |KAUYECTBEHHBIC PEAKIIMH  |3aJaHUS IO COCTABICHUIO
OK 04 WX 3HAYCHHUE U OpTraHUYECKHUX XUMHYECKUX PEAKIHi ¢ ydacTHeM
MpPUMEHEHNE B OBITOBON |COSAMHEHUN OTNETBHBIX  |OPTaHUYECKHUX BEMIECTB, B T.U.
U IPOU3BOJICTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JJIS X
NesATEIbHOCTH YEJIOBEKa uIeHTU(UKAIUU B OBITY U
IPOMBIIJIEHHOCTH.
2.JlaGopaTopnas pabora:
“UnenTuduxanuss OpraHmIeCKuX
COEIMHEHMH OTJIENbHBIX KIIACCOB™
5 Pa3nen 5. XapakTepu3oBaTh
Kunernyeckue n BJIMSIHME PA3JINYHBIX
TepMOANHAMHYECKHE ¢axTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE U CKOPOCTh
NPOTEeKAHUA XHMHMYECKHUX peaKkuuii
XHUMHUYECKUX peaKIuil
5 |OKO01 CKOpOCTh XMMHUYECKHX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. XMMUYECKOE |BIMSHHE KOHLUEHTPALMU |TEOPETHUYECKHE 3aJaHUs HA

PaBHOBECHUC

pearupymommux BeuecTs U
TeMIepaTypbl Ha CKOPOCTh
XUMUUYECKUX peaKiui
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUS
KOHIIEHTpalUU BELIECTB,
peaKkuu cpenbl u
TeMIepaTyphbl Ha
CMEILEHNE XUMUYECKOT O
paBHOBecHs

aHanu3 (pakToOpoOB, BIUAIOMINX Ha
MU3MEHEHHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTuko-
OpPUEHTUPOBAHHBIE 3a/laHUS Ha
npuMeHeHue npuHuuna Jle-
[arenbe 11t HAXO0XKACHUS
HalpaBJIeHUS CMELIECHUS
PaBHOBECHSI XUMHUECKON peaklnu
U aHanu3 (paKTopoB, BIUSIOLIUX
Ha CMEIIeHUE XUMHYECKOT O
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THunbl oeHOYHBIX

Ne | OK/IIK | Moayas/Paznen/Tema PesyabTaTr 00y4eHus .
MeponpHUsITHIi
paBHOBECHS

6 HccnenoBaTh MCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPHI C 3aJAHHBIMH

XapaKTepUCTHKAMM
6.1 | OKO01 [TonsiTue o pactBopax  |PaznuyaTe UICTUHHBIE 1. 3agauu Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.
2. [TpakTUKO-OPHUEHTHPOBAHHBIC
pacyeTHbIE 3aJaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
MCIIOb3yeMbIe B OBITOBOM U
IIPOM3BOJICTBEHHOH J1€ATEIHOCTH
YeloBeKa
6.2 | OKO01 Hccnenosanue cBoiictB  |MccrnenoBars (Gu3nko- JlaGopaTopnas pabora
OK 04 pacTBOpoOB XMMUYECKHE CBOMCTBA “ITpuroroBieHne pacTBOPOB”
UCTUHHBIX PACTBOPOB

Il | IIpodeccuonaibHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (Co/ep:KaHHe NMPHUKJIAJIHOIO0 MOIYJIsS)

7 Pa3znen 7. OueHuBaTh NocjeAcTBUs |3ammTa Keiica (c yueTom
Xumus B ObITY U ObITOBOM U Oyayuieil npodgeccuoHAIbHOM
MPON3BO/JCTBEHHOI NPOM3BOJACTBEHHO M JeATeJILHOCTH)
AesiTeIbHOCTH AesiTeJIbHOCTH YeJIOBeKa
YeJi0BeKa C MO3UIMH

JKOJIOT HYECKOH
0e30macHOCTH
OK 01 Xumus B ObITY U OuenuBarth nocieacTus |Ketic (c yaerom Oymymeit
OK 02 MIPOU3BOICTBEHHON OBITOBOW 1 npodeccuoHanbHOM
OK 04 JIeATEIbHOCTH YeNIOBeKa |IPOM3BOACTBEHHON JESTEIILHOCTH)
OK 07 JeSITENbHOCTH YeloBeKa ¢ |Bo3MoXHbBIE TeMbl KEHCOB:

MO3UINH DKOJIOTHUECKON

0€e30acHOCTH

1. [Torennenue k1UMara u
BBICBOOOKIEHHE T'a30BbIX
TUJPaTOB CO JHA OKEaHa.

2. Bynyue mMaTepuansl Ui aBHa-
, MAIIMHO- U MPUOOPOCTPOCHUS.
3. HoBbie maTepuansl st
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENbHBIX NTPENapaToB
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