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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMU»

1.1. MecTo IMCHUMIUIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM MPOrPaMMBbI

O6meoOpazoBaTebHas UCIUIUIMHA « XUMHS» U3ydaeTcs Ha 0a30BOM ypPOBHE B
o0mreoOpa3oBaTeIbHOM IMKJIE YYEOHOro TIUIaHA OCHOBHOM MpogeCcCHOHAIBHOU
o0pa3oBaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIIN CIIENUATbHOCTEHN / podeccuid.

TpynoeMKoCTh TUCHUTITUHBI « XUMHUS» HAa 0a30BOM YPOBHE COCTaBIsieT 72 daca,
U3 KOTOphIX 64 ywaca — 0a30BbI MOIynb (6 pa3nenoB) WU 8 4YaCOB — MPHUKIATHOU
Monysb (1 pazmen), BKIIOYAIOUIMKA MPAKTUKO-OPUEHTUPOBAHHOE COJACpPKAHUE
KOHKPETHOM podeccuu Uiy CrenuaibHOCTH.

[IpukianHol MOAYJb BKIIOYAeT oAuH pazaen. Pazgen 7 «Xumus B ObITY H
MIPOU3BOJICTBEHHOM  JEATEIBbHOCTH  4YEJIOBEKa»  peanu3yercs ISl BCEX
npodeccuii/crenuagsbHOCTe Ha MaTepuaje KEMCOB, CBS3aHHBIX C DKOJOTHUECKOM
0€30MacHOCThI0O U OIIEHKOW  TOCJIENCTBUM OBITOBOM W  MPOU3BOJICTBEHHOU
NEeATEIPHOCTH, TI0 OTpacisaM Oyaymieli  mpodecCHOHANBHOW  JIeATEIhbHOCTH
oOyyJarommxcs.

[lepuog  oOydeHuss MW pachpelesieHHe IO  CeMecTpaM  ONpeaelisieT
oOpa3oBaTebHass OpraHu3alus CaMOCTOSITEIBHO, C Y4€TOM JIOTUKH (OPMUPOBAHUS
NPEeIMETHBIX  pe3yJbTaTOB, OOMMX W  Npo(ecCHOHATBHBIX  KOMIIETECHIIHH,
MEXIPEIMETHBIX CBSI3ed C JPYrMMH JUCIHUIUIMHAMH 00II€00pa3oBaTeIbHOTO U
o0menpodecCHOHAIBHOTO ITUKIIOB YU4EOHOTO TIIaHa.

1.2. lleqin ¥ uIaHMPYeMble Pe3yJabTAThl 0CBOCHH S JUCHUILTUHBI

1.2.1. leau u 3aqa4y JTUCHUATIIIMHBI

@OpMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XHMHUYECKON COCTaBISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO TOBEJCHHUS B IPUPOIHOM CpELE.

3amaum TUCUMILIUHBI:

1) chopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXAaIOUIEH Cpele, LEIOCTHOM HAYYHOU KapTHUHBI MHPA,
B3aMMOCBSI3H U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATh (POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKHUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUM, OOBIACHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  NPOBEIEHUA  MPOCTEHIIMX  XUMHUYECKHX
DKCIIEPUMEHTAJLHBIX ~ UCCJENOBAaHMM ¢  COONIO/IeHHeM TpaBui  0€30MacHOro
oOpalleHus ¢ BelecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHUS HCIOJb30BaTh WH(MOPMAIMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEACTBHSI CBOCH NEATEIBHOCTH U
XUMHUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIsl pa3BUTHUS COLMATIBHON U MTPOU3BOACTBEHHOM cdep.



1.2.2. Ilnannpyemble pe3yJbTaThl 0OCBOCHHUsI 001Ieo0pa3oBaTenbHON AUCHUIVINHBI B c00TBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Kox n I[Inanupyemble pe3yibTaThl 0CBOCHHUS TUCHUTLIUHBI
HAUMEHOBAaHU
¢ O6mue! JldcuMnIMHApHbIe?

(popmupyembIx

KOMIIeTCHIIUH

OK 01. B yacTu TPya0BOro BOCIMTAHMS: - BJQAETh CHUCTEMOM XHMMHUYECKMX 3HAHHUM, KOTOpas  BKIIIOYAET:

Bribupats - TOTOBHOCTb K TpPYAY, OCO3HaHHWE LEHHOCTH | OCHOBOMOJAraloIue MOHATUS (XUMHUYECKUI SJIEMEHT, aToM, 3JIEKTPOHHas

CrocoObl MacTepcTBa, TPYAOIIO0UE; o0oJiouka aToma, s-, p-, d-3eKTpOHHbIE OpOUTAIM aTOMOB, HOH, MOJEKYJIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTHU | BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIEHUS, XMMHYECKas

npodeccuoHan | TEXHOJIOTMYECKON U COLMaIbHON HANpaBIE€HHOCTH, | CBSA3b, MOJb, MOJSpHAs Macca, MOJIAPHBIA 00bEM, YTIJIEpOJHBIM CKelerT,

BHOU CHOCOOHOCTh ~MHUIMHMPOBATH, IJIAHUPOBATh M | QyHKUMOHANbHAS TPYINa, paJuKai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUIA

JESTENIbHOCTH | CAMOCTOSTEIBHO BBIIOJIHATh TAKYIO JIEATENbHOCTD; | PS, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPO- U a30TCOAEpKAIIUE COSTUHEHMS,

IPUMEHUTEIBH | - UHTEpEC K pa3IMYHbBIM cdepam | OMOJIOTUYECKH aKTHBHBIE BellecTBa (YIJEBOJbI, JKUPbI, OEIKH), MOHOMED,

0 K pa3fIM4HbIM | Ipo(peccrOoHaIbHOM eATeNbHOCTH, MOJINMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OBialeHHe  YHHBEpPCAJIbHBIMH  y4eOHBIMH | KpUCTAJUIMYECKAsl peIIeTKa, THUIbl XMMHUYECKHX peakiuil (OKHUCIUTENbHO-
NMO3HABATEJIbHBIMU el CTBUSIMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUUECKHE, PEAKI[MH HOHHOIO OOMEHa),
a) 0a3o0BbIe JIOTHYECKHE NeHCTBHSA: pacTBOp, IEKTPOJIUTHI, HEIIEKTPOJIMTHI, SJIEKTPOIUTHYECKAsT AUCCOLUALIMS,
- CaMOCTOSITENIbHO (dbopMynupoBathb U | OKUCJIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM peakluu, XUMUYECKOE

aKTyaJM3MpOBaTh MpPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIICCTBCHHBIH NPU3HAK WIIH
OCHOBAaHUA HJIA CpaBHCHI/ISIj KHaCCI/I(I)I/IKaHI/II/I nu
00001IeHMS;

- OOpeAensaTh LEIH JCSATEeIbHOCTH,
mapaMmeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABJIIATDH 33KOHOM€pHOCTI/I 158 HpOTI/IBOpCLH/ISI B

3a7aBaTh

paBHOBecHE), TEOPHUM M 3aKOHBl (TEOpUSs XUMHUYECKOTO CTPOCHUS
opranmyeckux BemectB A.M. byrnepoBa, Teopus 3IEKTPOIMTHYECKOU
aucconuanuy, nepuogudeckui 3akon .M. Menneneesa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH, (PAKTOJIOIHYECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJyYEHUH U O€30M1aCHOM HCIIOJIb30BAHUU
BOKHEUIINX HEOPraHMYEeCKUX W OpPraHWYecKuX BEIIeCTB B OBITY U
IIPAKTUYECKOU AeATEIbHOCTH YEJI0BEKA;

- YMEThb BBISABIIATh XapaKTEpPHbIE IPU3HAKK M B3aWUMOCBS3b H3YYEHHBIX

! Yka3biBalOTCs NMYHOCTHbIE U MeTanpeaMeTHble pesynbTaThl ns ®rOC COO (B nocneaHen peaakumu ot 12.08.2022) B oTrnaronsHon gopme, GopmmpyemMble
obweobpasoBaTenbHOM ANCUUNITMHOM
2 QncuunnuHapHble (NpeaMeTHbIe) pesynbTaThl YKasbiBalOTCA B COOTBETCTBUM C METOAMKONM NpenoaasaHns AMCLUUNHbI




paccMaTpUBaCMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B  JICSTCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LENSIM,
OIICHUBATH PUCKU TOCIICICTBUN JACSITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbI€e HCCAEA0BATEIbCKHE AeHCTBHS:

- BIIQJIETh HABBIKAMHU Y4€OHO-HCCIIEI0BATEIHCKOM
u MIPOEKTHOM JIeITEIIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBIABIATH NPUYUHHO-CIIEJICTBEHHBIE CBS3U H
aKTyaJIM3UPOBATh 3aj]a9y, BBIIBUTATh THIIOTE3y €€
pelieHus, HaXOIUTh apryMeHTHI JUIST
JIOKa3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapaMeTpbl U KPUTEPUH PEIICHHUS;

- QHAIM3WPOBATH MOJIYYCHHBIC B XOJIC PEIICHHS
3a/la4il pe3yNbTaThl, KPUTUYECKU OILIEHHUBATH HUX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MMPAKTHYECKYI0 00IaCTH KU3HEACATEIbHOCTH,

- yMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIABUIaTh  HOBBIE  HJCH,
OPUTHHAJIBHBIC ITOIX0/IbI H PEIICHUS;
- CIIOCOOHOCTH MX MCIIOJIL30BAHUS B
TTO3HABATEIPHOM U COIUATTBHOM MPAKTHKE

npearaTh

MIOHATUH, IPUMEHATH COOTBETCTBYIOILUE ITOHATHUSA IIPU OIMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB M HUX IMPEBPAILLECHUN;

BBISBJIATH  B3aUMOCBSI3b  XMMUYECKMX  3HAHUW C  NOHATUSIMU U
IpEACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- yMeTh WCHOJIb30BAaTh HAWMMEHOBAHUSA  XUMHYECKUX  COCIUHEHUU
MEXIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHUU U

TPUBHAJIbHbIE Ha3BAHUS BaXHEHUIIMX BEIECTB (3THJICH, alleTHIICH, ITTULEPHUH,
¢benon, Qopmanpaerun, yKCyCcHass KHMCIOTa, TIJIMIMH, YrapHbIi ras,
YTJIEKUCHBIN ra3, aMMUaK, raiieHas U3BECTb, HETAlICHasl U3BECThb, IUTHEBAs
colla M JPYIHx), COCTaBIATh (OPMYJIbI HEOPraHMYECKUX M OPraHMYeCKHX
BEIIECTB, YpPaBHEHHUs XUMMUYECKUX pEaKUUH, OOBACHATH HX CMBICIH,
MO/ITBEPK/1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMHU U 3aIUCAMU YPaBHEHHH XMMHYECKHUX
pEaKIHNii;

- YMETb yCTAaHABJIMBaThb NPUHAIIC)KHOCTb M3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKUX BEIECTB K ONPEJEICHHBIM KjaccaM U IpyNiaM COeIWHEHUH,
XapaKTepu30BaTh HMX COCTAB W Ba)KHEWIINE CBOMCTBA; ONPEIENATH BUIBI
XMMHUYECKHUX CBS3€H (KOBaJEHTHAs, NOHHAas, METaJUINYecKasi, BOJOPOAHAs),
THUIBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KiIacCU(PUIMPOBATh XUMUUECKUE
peakuuu;

- copMupoBaTh MOPEACTABICHHUA: O XMMHUYECKOH  COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOW KapTHHbI MHpa, POJIM XMMHU B TO3HAHUU SBJICHUUN
npuUpoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATTBHON TPAMOTHOCTH, HEOOXOIMMOM [UIS PEeUICHUS MPAKTUIECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U
MPUPOAHOM CpEJE;

- yMeTb IpPOBOJAUTH pacueTbl MO XMMHUYECKMM (hopMylaM M ypaBHEHHIM
XAMHAYECKHX PEAKIUH C  HUCIONBb30BaHUEM  (U3UYECKHX  BEIMYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHWYECKHE 3HAHMs AJI NPUHATHS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsIX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeicTBa
MIOUCKa,
aHayu3a u
UHTEpIpEeTaLuU
uHboOpMaluu 1
UH(POPMALIMOHH
bI€ TEXHOJIOTUHI
ISt
BBITTOJTHEHHS
3a1a4
npodeccruonan
BHOU
JeSITEIbHOCTH

B 00s1acTMIIEHHOCTH HAYYHOT'O MO3HAHUS:

- c(hopMUPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM H OOIICCTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M UYHUTATEIBCKOU
KYJIbTYpPbl KaK CpeJICTBa B3aUMOACHCTBUS MEKIY
JO/IbMU Y MTO3HAHUS MUPA;

- OCO3HAHHWE IIEHHOCTM HAyYHOWU JAEATEIBbHOCTH,

TOTOBHOCTh ~ OCYLIECTBJISTh  NPOEKTHYIO U
HCCIIEI0BATENBCKYIO JESATEBHOCTD
WHAUBUAYAIbHO U B TPYIIIE;

OBinajgeHne  yHHBEpPCAJIbHBIMH  Y4eOHBIMH

M03HABATEJIHLHBIMH A€ CTBUSIMH:

B) padora ¢ nHgopmanmeii:

- BJIaJETh HABBIKAMU MOJTyYeHHUS MHPOpPMALUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBJISATh MOUCK, aHAJIN3, CUCTEMATHU3ALNIO U
HMHTEPIPETANIO HHPOPMAIIUHN PA3TUYHBIX BUIOB U
(dhopM TIpeIcTaBICHHS,

- co3laBaTh TEKCThl B pa3iM4YHBIX (opmarax c
y4eTOM Ha3Ha4eHHs HH(OpMAIMH U IEJIEBOM
ayIMTOPUHU, BBHIOUpas ONTHUMANbHYIO (dopMy
MIPE/ICTAaBICHMS U BU3YyaIU3aluy;

- OIEHHBAThb JOCTOBEPHOCTh, JETMTUMHOCTb
nH(pOpMallK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- MHCIIONIb30BaTh CPEACTBA HH(OPMALMOHHBIX MU
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pElICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢  COOJIOJCHHEM
TpeOOBaHMI1 SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

- yMeTb IUIAHUPOBAaTh M  BBINOJHATH XMMHYECKUH  DKCIEPHUMEHT
(mpeBpallleHHsT OpPraHUYECKHWX BELIECTB MpPU HArpeBaHUM, IOJyYEHUE
STWIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBbIE PEaKLMU Ha albJETHU[BI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JIKOB IpH HarpeBaHUH,
LBETHbIE peakuuu OENKOB; MPOBOAUTH pEaKIUM HOHHOIO OOMEHa,
OIIpEeAEIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHbIEC PEaKLMU Ha CyJbdat-,
KapOoOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaud 1o TemMaM "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWIAMH TEXHUKH O€30IaCHOCTH IpH OOpaIleHUH C
BEIECTBAMU U JaOOPATOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATH PE3YyJbTaThl
XMMHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJTU3UPOBATh XUMUUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMy0 U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIQJETh OCHOBHBIMH METOJaMH HAay4YHOrO IIO3HaHMsI BEILECTB U

XAMAYECKUX  sIBIEHWH  (HaOmromeHWe,  W3MEpeHHe,  DKCIIEPHUMEHT,
MO/JIEIUPOBAHUE);

- YMETh MpPOBOJIUTH PAcUeThl MO XHUMHUYECKHM (opMyliaM ¥ ypaBHEHHSIM
XMMHUYECKMX  PEaKUMH C  HUCMONb30BaHUEM  (U3UUECKUX  BEJIMYHMH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHHS AJI1 NPUHATHS PELIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




THTHCHBI, PECypCOCOCPEIKEHUS, TPABOBBIX U
TUYECKHX  HOpPM, HOpPM  HMH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopmanuu, MHGOPMAIIMOHHOK 0€3011aCHOCTH
JTAYHOCTH;

OK 04.

D¢ dexTrBHO
B3aUMOJICHCTBO
BaTh U
paboTath B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaZICHHE HaBbIKaMU yueOHo-
HCCIIE0BATEIIbCKOM, INPOEKTHOM U COLMAIBHOU
NESTEIIBHOCTH;

Osananenue YHHBepCaJbHbIMHU
KOMMYHUKATHBHBIMH AeHCTBUAMM:

0) coBMecTHasi 1eSAITEJILHOCTD:

- TOHMMaThb M HCIOJIB30BATh MPEUMYLIECTBA
KOMaHIHOW ¥ UHAMBHYaJbHON paboThI;

- INIpUHUMAaTh LEJIU COBMECTHOM IEATENBHOCTH,
OpPraHM30BbIBATh U KOOPAMHHUPOBATH AEHCTBUS IO
€e JOCTHIKCHHUIO: COCTaBIIATh INIaH JICHCTBHIA,
pacnpenenaTb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CcyXaaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

- KOOPAMHUPOBaTh M BBINOJHATH paboOTy B
YCIIOBUSAX pealbHOTO, BHPTYaJIbHOTO "
KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYHIECTBJIATb IO3UTHBHOE CTPATETHYECKOE
MIOBEICHUE B DPA3JIMYHBIX CUTYalUsAX, HPOSABIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATUBHBIM
OBnageHne yHUBepCaAJbHBIMHU PeryJIITHBHBIMH
AeHCTBUAMM:

I') IPUHATHE ce0s1 M APYTUX JI0Jei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JPYTHUX JTHOACH
IIPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

- IIPHU3HABATh CBOE IPaBO U IIPABO IPYIMX JIOACH

- yMeThb IUJJAaHUPOBaTh U  BBIIOJHATh XUMHYECKUH  SKCIIEPUMEHT
(npeBpallleHHsT OpPraHMYECKHUX BELIECTB IpPU HArpeBaHUM, IOJyUYEHUE
TUJICHA U U3y4Y€HHE €ro CBOMCTB, KAUECTBEHHBIE PEAaKLUU HA ajlbJETUipbl,
KpaxMal, YKCYCHYIO KHCIOTYy; JeHaTypalus OEIKOB TIpH HarpeBaHUH,
LBETHbIE pEaKIUU OEJNKOB; TPOBOAUTH pEAKIUM HOHHOIO OOMEHa,
OTIpENIeNIATh CPey BOIAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha Cyibdar-,
KapOOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
SKCIIEPUMEHTAIbHBIE 3afaun 1o TeMaM "Metamnsl" n "Hemeramnsl") B
COOTBETCTBUM C IpaBWIAMH TEXHUKH O€30IaCHOCTH IpH OOpaIleHUuH C
BEIIECTBAMHU U J1a0OPAaTOPHBIM OOOPYIOBAHUEM; IMPEICTABIATH PE3yJIbTAThI
XMUMHUYECKOI0 HKCIIEpUMEHTA B (hOpMe 3aIUCH YPaBHEHUI COOTBETCTBYIOLIMX
peakxiuii 1 GOpMyIHPOBaThH BHIBOJIBI HA OCHOBE ATUX PE3YIbTATOB




Ha OLINOKH;
- pa3BHBATh CIIOCOOHOCTH TOHUMATh MUD C
TTO3HIIMH JIPYTOT0 YEJIOBEKa;

OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocoepex
CHHUIO,
MPUMEHSITD
3HaHUS 00
M3MEHEHUHU
KIIUMarTa,
MIPUHIINATIBI
OepexITMBOTO
MIPOU3BO/ICTBA,
3P PeKTHBHO
JIECTBOBATL B
YpE3BbIYANHBIX
CUTYaLUsAX

B 00J1acTHAK0JIOrMY€CKOr0 BOCIIUTAHNSA:

- c(hOpMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPHI,
MOHUMAHUE BIHSHHUSA COIMAJIbHO-?KOHOMHUYECKUX
MpOLECCOB  HAa  COCTOSIHUE  TNPUPOJHOM U
COLIMATLHOW  Cpeibl, OCO3HaHWE TJI00ATHLHOTO
XapakKTepa KOJIOTHUECKUX MPpodIIeM;

- IUIAHUPOBAHHE M OCYILUECTBJIECHUE JCHUCTBUU B
OKpYyKalollleil cpeie Ha OCHOBE 3HAHMS LeJel
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JEHCTBUH, MNPUHOCSIINX
BpEJl OKPYKaIOUIEN CpeENE;
- yYMEHHE TPOTHO3UPOBATH HEOJIArOMpUATHBIC

3KOJOTHUYCCKHUE TIIOCIICACTBUS HpGIIHpI/IHI/IMaeMBIX
JEUCTBUM, IPETOTBPAIATh HX;

- pacumpeHue OITBITA
9KOJIOTUYECKON HAIIPaBJICHHOCTH;
- OBJIAICHUC HAaBbBIKAMH y‘-I€6HO-
HCCIIEIOBATEIBCKOM, MPOEKTHON U COIMATIbHOM
ACATCIIbHOCTH,

JACATCIIbPHOCTHU

- chopMHUpOBaTh TPEACTABJICHUS: O XUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTHUHbBI MHUpPA, POJIM XMMHH B IO3HAHUU SIBICHUU
MpUPOAbl, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTypbl JUYHOCTH, €€
(yHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHrs MTPAKTHUECKUX
3a/1a4 ¥ HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIECHUS K CBOEMY 3J0pPOBBIO U
MPUPOIHOM CpeJie;

- YMeTh COOJIOIaTh MPAaBHIIA SKOJIOTHUECKH IIeJIECO00Pa3HOTO MOBEACHUS B
ObITY U TPYIOBOW IEATENILHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllell MPUPOJHOW Cpelbl; YUYHUTHIBATh ONACHOCTh BO3JCHCTBHS Ha
JKUBBIC OPraHU3MBbI OIPEACIICHHBIX BEIIECTB, IMOHUMAas CMBICI IOKa3aTells
MpEeIEIbHON TOIyCTUMOW KOHUEHTPALIMU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUIIJIMHBI «XUMU S
2.1. O0beM JUCUMILIMHBI U BUIBI y4eOHO# padoThl

Bup yyeOHOM padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI JUCHUILIMHBI 72
B T.4.

OcHoBHOE coJepKkaHue 72
BT. 4..

TEOPETUYECKOE 00yUCHHE 32
IIPAKTUYECKUE 3aHATHUS 28
1abopaTOpHBIC 3aHITUS 12
IIpomexyTouHasi arrecTanms (3a4er) 2
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2.2. TemaTn4yecKuil IJIaH U COePKAHHE TUCHMUILINHBI

HaumenoBanue Conep:xanue y4eOHOro Matepuaia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHMEHTHPOBAHHOE), OBLeM 9aCOB Dopmupyembie
pa3aesioB M TeM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTEHIIM U
1 2 3 4
OcHoOBHOe coep:KaHue 64
Pa3jen 1. OcHOBBI cTPOEHMS BellleCTBA 6
Tema 1.1. OcHoBHoOE coepxxaHue 4 OK 01
TPOCHHUE aTOMOB
Crpoermue aTomo Teopernueckoe o0yueHue 2
XUMHYECKHUX
SJICMCHTOB 1 CoBpeMeHHast MoJenb CTpoeHHs aroMa. CHMBOJWYECKHH S3BIK XUMHH.XUMHUYECKANW DIIEMEHT.
Tipupona . DOnexTpoHHas KoHurypamus aroma. Knaccudukamuss XUMHUECKUX JIEMEHTOB (S-, p-, d-2J€MEeHTHI).
XUMHUHCCKON BasieHTHBIE ~ 2JEKTPOHBI. BaneHTHOCTS. ONEeKTpOHHas  MpHUpOJa  XUMHYECKOM  CBA3M. 2
CBA3H DNEeKTpOOTPULIATEbHOCTh. Buabl XUMHYECKON CBSI3M (KOBAaJIGHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS) ¥ CIOCOOBI €€ 00pa30BaHMS
IIpakTHyeckne 3aHATHA 2
Pemenne 3amaHuii Ha HCIOJIb30BaHHEC XHMHYECKOM CHMBOJIHMKHA W Ha3BaHWI COCOUMHEHUI IIO
HOMEHKJIATypE MEKIYHApOAHOTO COI03a TEOPETHUYECKOM M NPUKIATHOW XUMHH W TPUBHAIBHBIX
HA3BaHWH JUISI COCTABJICHUS XMUMHUYECKHX (OPMYII JBYXATOMHBIX COCIUHEHUH (OKCHIOB, CYJIb(HIIOB,
TUAPUJIOB U T.11.) U APYTHX HEOPTaHUYECKUX COCAMHEHUI OTIEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U
MEePUOJIUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHX 3JIEMEHTOB M HUX COEJUHEHHH B COOTBETCTBUH C
nojoxxenueM llepuonndeckon CUCTEMBI.
Tema 1.2. OcHoBHoOe€ coepxxkaHue 2 OK 01
Tepuommieckuii IIpakTHyeckne 3aHATHA 2 OK 02
3aKOH U Ta0IuIa
JI.. Menneneesa .
[Iepuoanueckas cucreMa xuMuueckux aneMeHToB J[.M. Menneneesa. @u3nueckuii CMbICI )

[Tepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
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AJIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3eMeHTa B [leproanueckoit cucreme. MupoBO33peHYECKOE U HAYUHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.11. Menneneesa. [Iporuo3ssl I.M1. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DIICMEHTOB.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUI0 XUMUUYECKUX
AIEMEHTOB «MeTaNTHYecKie / HEeMETAUTHIECKUE CBOKMCTBA, JIEKTPOOTPUIIATEIIBHOCTh XUMUICCKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOSHUEM U TOJIOKEHHEM B MEPUOJIUUECKON CUCTEME
xUMu4yeckux ayemenToB .. MenaeneeBa

Paznen 2. Xumuuyeckue peakumu 10
Tema 2.1. Tuner | OCHOBHOE colepikanue 4 OK 01
XUMHYECKHX
ef Teopernueckoe o0yueHue 2
peakuuit
Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIMNA C y4acTHEM HeopraHuueckux BemiectB. CocraBieHue
YPaBHCHHI PEAKITUi COSAMHCHHUS, PA3JIOKCHHS, 3aMEIIICHNUS, OOMEHA, B T.4. PEaKIHid TOPCHHUS,
OKHCJICHUSA-BOCCTAHOBJICHHUS.
VYpaBHeHus! okucaeHUs-BoccTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJIE, IPOM3BOJICTBEHHBIX MpoIieccax U
KU3HEICSITEIbHOCTH OPraHu3MOB
IIpakTHYeckue 3aHATHSA 2
KonunuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUU M PacyeThl 110
YPAaBHEHMSAM XHMHUYECKMX peakuuid. Moip Kak eAMHMIa KOJM4YecTBa BellecTBa. MomspHas Mmacca.
3aKOHBI COXpAaHEHHS MacChl U PHEPruu. 3akoH ABoraapo. Momspublii 00beM ra3oB. OTHOCHTENbHAS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHMAM XMMHUYECKHX PEaKLMH C UCIOJIb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOe conep:kaHue 4 OK 01
DNEeKTPOIUTHYECKA OK 04
g qucconuanua u | 1 eopeTuvecKoe ody4yeHune 2
WOHHBI 0OMEH N
Teopusi AneKTpoIuTHUYECKON aucconnanuu. MoHbl. DIeKTpOIUThl, HEAJIEKTPOJIUThL. Peakiimu MOHHOrO 2
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oomena. CocraBiieHuE peaKuHﬁ HOHHOTO OOMeHa MyTEM COCTABJICHUA HUX TIOJHBIX W COKPAIICHHBIX
MOHHBIX ypaBHeHHﬁ. Knca0THO-0OCHOBHBIE pCaKIn. 3aILaHI/I$I Ha COCTAaBJICHHC MOHHBIX peaxunﬁ

JlabopaTopHble 3aHATHSA

JlaGoparopHas padoTa “TUIbl XUMHUUECKUX pEeaKIui’.

HccnenoBanue TUMOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00pa3yroOIUXCs BEIIECTB) U PU3HAKOB
XUMUYECKUX peakiuid. [IpoBenenne peakimii HOHHOTO 0OMEHa, ONPEICIICHHE CPEIbI BOTHBIX
pacTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX PEaKLU

KontpoubHnasn
padora 1

CTpOGHI/IC BCIICCTBA U XUMHUYCCKHUE PCaKINU

Pasznea 3.

CTpOCl—II/Ie H CBOMCTBA HEOPraHNvIeCKUuX BEIIECTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOEe co/iep:KaHue

TeopeTnueckoe o0yueHue

[Ipenmer Heopranuyeckoit xumun. Kiaccudukanus Heopranuueckux Bemiects. [IpocTeie u cioxHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCHIbI, KUCTIOTHI, COJIN). B3aumMocBsi3b
HEOpPraHMYECKUX BEIIEeCTB. ATperatHble COCTOSHUA BelecTBa. Kpucrannuyeckue u aMmopdHbie
BelllecTBa. THUITBI KPUCTAIUIMYECKHUX PEIIETOK (aTOMHAs, MOJICKYJIIpHasi, MIOHHAS, METAJUTMYECKast).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM perieTku. 3aBUCUMOCTD
XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUJA XUMHUYECKOMN CBSI3U U THIA KPUCTALTNYECKON PEIIETKH.
[TpuunHbl MHOTOOOpA3Us BEIIECTB

HpaKaneCKue 3aHATHUSA

Homenknarypa HeOpraHMYECKHX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOMS U3 X XUMUYIECKON (OPMYITBI
WA COCTaBJIEHUE XUMHUYECKON (POpMYJIbl HCXO/S U3 Ha3BaHUs BEILECTBA 10 MEXyHAPOJHON
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIATYpeE.

Pemenne mnpakTHueckux 3alaHUM MO KJIACCU(PHUKAIMK, HOMEHKJIAType M XUMHUYECKUM (QopMmysam
HEOpPraHMYECKUX BEILIECTB PA3JIMYHBIX KiIaccoB (yrapHblii ra3, yIJIEKUCHbI Ta3, aMMHaK, TamieHas
U3BECTh, HETralleHasl U3BECTh, MUThEBAsI COJlAa M IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUUYECKHX
BEILIECTB, ONPEEIATh IPUHAUIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (CpeAcTB MaccoBOM MHpOpMalLny, ceTh IHTepHeT U Apyrue).

OK 01
OK 02
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[Touck nHpOpMaIUK 1O Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM GopMyliamMm

OcHoBHOE€ CoAECpPKaHUEC

Tema 3.2. dusuxo- OK 01
XUMHUYECKHE
s TeopeTnueckoe o0y4eHue OK 02
CBOIiCTBa
HCOPraHMICCKUX | Nferannpl. O6mue GU3MUeCKUe U XUMUYECKHE CBOMCTBa MeTamioB. CIocoObl MonydeHus. 3HaueHHEe
BCICCTB METAJUIOB M HEMETAJUIOB B TIPUPOJE M JKU3HEACATEIHHOCTH YeJIOBEeKa W opraHu3MoB. Kopposzus
METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramner. OOume ¢usmyeckne M XWMHUYECKHE CBOMCTBA HEMETAJUIOB. THWNHYHBIE CBOWCTBA
HemetaoB [V— VII rpynn. Knaccudukanus u HomeHkIaTypa coeiuHeHU HemeTauioB. KpyroBopoTst
OMOT'€HHBIX TEMEHTOB B IPUPO/IE
XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIECTB (OKCHJIOB, THJIPOKCHAOB, KUCIIOT,
coJieil u Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSIUHEHUH,
BBICIIIMX OKCHJIOB M TUAPOKCUIOB
IIpakTHYecKkue 3aHATHSA
CocraBieHnue ypaBHEHMM XMMHUYECKUX pPEaKLUil ¢ yyacTHeM IPOCTBIX M CIOXKHBIX HEOPraHMYECKHX
BEIIECTB: METAUVIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH M aM(pOTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEePU3YIOIUX UX CBOMCTBA.
Pemienue npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHUIl Ha CBOMCTBA, COCTaB, MOJY4YEHHE U
0e30macHOe UCIOJNIb30BaHUE BAXKHEHIIMX HEOPraHMYECKHMX BEUIECTB B OBITY W MPaKTHYECKOU
NesITeIbHOCTH YeJI0BEKa
Tema 3.3. OcHoBHOe co/iep:KaHue OK 01
Unentuduxanms OK 02
JlaGopaTopHble 3aHATHUSA OK 04
HEOPraHMYECKUX
BCILCCTB JlaboparopHnas padota «neHTudukanys HeOPraHMIECKUX BELIECTBY.

Pemienue sKkcnepuMEHTAIBHBIX 3a7a4 MO XHWMHYECKMM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacrno3HaBaHUIO U MOJIYYEHHUIO COEMHEHUI METAIJIOB U HEMETAJLIIOB.

Nnentudukanys HEOPraHMYECKUX BEIISCTB C HCIOIb30BAHMEM HX (PU3MKO-XUMHUYECKHX CBOWCTB,
XapaKTEPHBIX KaueCTBEHHBIX peakiui. KadecTBeHHbIC peakiMu Ha CyibGhar-, KapOoHAT- U XJIOPHUI-
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AHHOHBI, HA KATHOH aMMOHUA

KonTpoabsHas .
paGoTa 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKHUX BelleCTB 24
Tema 4.1. OcHoBHOe coepxxanue 4 OK 01
Knaccudukamus
buxanus, TeopeTnueckoe o0yueHue )
CTpOECHHE U
HOMCHKJIaTypa [losiBneHne n pa3BUTHE OPraHMYECKON XMMHUHU Kak Hayku. [IpeameT oprannueckoit xumun. Mecto u
OpraHUYEeCKUX 3HaUYE€HHE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
BEILIECTB XUMUYECKOE CTPOEHHUE KakK IMOPSIOK COETUHEHHUS aTOMOB B MOJIEKYJIE COTJAaCHO HX BaJIEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coenuuenuit A.M. byrtneposa.
VYriaepoaHblid CKeJeT OpPraHUYeCKON MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOIO
CTpOEHHUsI MOJIeKy1. M3oMepust 1 H30MEPBI. 2
[lonstue o dyHkuuoHanpHOM rpynme. Paawkan. I[lpuHnmmsl kinaccupukanmuu OpPraHUYECKHUX
coelMHEHUN. MexayHapoaHas HOMEHKJIAaTypa ¢ NPUHIMIOBL HOMEHKJIATYpPbl OpPraHUYeCKHUX
coenquHeHuil. IlonsTre 00 a3zoTcolep)kalIMX COEIUHEHHUSX, OHMOJOrMYECKM aKTHUBHBIX BEIIECTBaX
(yrmeBomax, »upax, OelKax H Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)
IIpakTHYecKkHne 3aHATHA 2
Homenknatypa OpraHM4YecKHX COEIWHEHUN OTAENbHBIX KJIaCCOB (HACHILIIEHHBIC, HEHACHIIICHHBIC M
apOMAaTUYECKHE YTIIEBOJOPOIbI, CIUPTHI, (PEHOJIBI, allbJETHIbl, KETOHBI, KAPOOHOBBIE KUCJIOTHI M JIp.)
CocTaBiieHHE TIONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BEIIECTB OTICIBHBIX )
KJIACCOB, HCIIOJIb3Ys WX Ha3BaHUS IO CHUCTEMaTHYECKOW W TPUBHMAJIBLHOM HOMEHKJIAType (ITHIIEH,
alleTHJIeH, THLEpUH, (eHon, (QopMalbIeru, yKCycHas KHCIIOTa, TOUIUH). Pacdersl mpocreimieit
(hopMyIIbI OPraHNYeCKOM MOJIEKYJIbI, UCXO/sI U3 3JIEMEHTHOI 0 cocTaBa (B %)
Tema 4.2. OcHoBHoOe coaep:kaHue 12 OK 01
CgoiicTBa OK 02
TeopeTnueckoe o0y4eHue 6

15




OpraHUYECKUX
COE€IMHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COEIMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTH
KJIaCCU(UKALNY ¥ HOMEHKJIATYPBl BHYTPHU KJIacCa; TOMOJIOTHUSCKHN Psil ¥ 001Iasi popMyia; H30MEpHS;
(bu3nUecKre CBOMCTBA; XUMHUYCCKHE CBOMCTBA; CIIOCOOBI OJIYUYCHUS):

— MpenebHbIe YIJIEBOAOPOb! (aJKaHbl M IUKJIOAJKaHbl). ['opeHHe MeTaHa KakK OJUH W3 OCHOBHBIX
HCTOYHMKOB TEIIa B MPOMBILIUIEHHOCTH U ObITy. CBOWCTBA NPUPOAHBIX YIIEBOAOPOAOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HempeJenbHble (aJKEeHbl, AJIKUHbI M aJKaJueHbl) M apoMaTHYECKUE YIJIeBOAOPOJbl. [ opeHue
aleTUIICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU JUIsL CBAPKU U PE3KH METAILIOB

— KUCJIOPOJICOAEPIKAIINE COCTUHECHUSI (CTUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(DUPHI, aTbACTHIbI
U KETOHBI, JKHUPBI, YIIIeBOAbI). lIpakTHueckoe NPUMEHEHHE OSTUJICHTIIMKOISA, TIIHIECpUHA, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAd, YKCYCHOM KHUCIOTBl. MpUla Kak CONM  BBICIIUX
KapOOHOBBIX KHUCJIOT. MOIOIIIME CBOMCTBA MBI

— a30TcojiepKallhe COEJUHEHUS (aMUHBI M AMUHOKUCIOTHI, Oeyiku). BbICOKOMOIEKyIspHbIE
COeMHEHUsS (CHMHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIE). MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUICHA KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHU.

['eHeTHYeCKas CBSI3b MEXKAY KJIACCAMU OPraHUYECKUX COCIMHEHHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKHX COCAMHEHUN OTAEIbHBIX KIAcCOB (TpUBHANbHAS M MEXIyHapOaHas
HOMEHKJIATypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYCHHS): TpeAebHbIC (QIKaHbl M HUKJIOAIKAHbI),
HenpeJelbHbIe (aJKEHbI, aJKUHBI U aJIKaJIMEHbI) U apOMaTHYECKUEe YTIeBOJOPObI, CIIUPTHI U (PEHOMBI,
KapOOHOBBIC  KUCIOTBI W J3(QUPHL, aJdbJACTUABI U  KETOHBl, AaMUHBI ¥  aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHHWE YpPaBHEHUN XMMHMYECKHUX DPEaKIHi C
y4acTUEM OPTaHUYECKUX BELIECTB HA OCHOBAHMH X COCTaBa M CTPOEHUS

CocraBneHne cxeM peakuuid (B TOM 4YHCIIE€ TIO TPEAIOKEHHBIM IETIOYKaM IPEBPAIICHHHN ),
XapaKTepU3yIOIUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCTUHEHUH OT/AENBbHBIX KJIACCOB, CIIOCOOBI
X TONy4YeHHs] M Ha3BaHHE OPraHMYeCKUMX COEIWHEHUN MO0 TPHUBHAIBHOM WM MEXIyHApOIHOM
CHUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJlaHUl Ha CBOMCTBA OPraHMYECKUX
COGI[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

JlaGoparopHas pabdora

OK 04
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JIaGoparopnas pabota “IIpeBpamieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[TonyyeHue STHICHA U U3yYEHHE ero CBOWCTB. MoIeTMpoBaHNe MOJICKYJI U XUMHYECKUX TPEBpaCHHI
Ha IpUMepe dTaHa, STUICHA, alleTHIIeHa U Jp.

OcHoBHOe conep:kaHue

Tema 4.3. OK 01
Vnernpuicats TeopeTnueckoe o0yueHue OK 02
OpraHHYECKHX OK 04
BEIIECTB, UX

buoopranunueckue coenuHenus. [IpuMeHeHne u OHOJOTHYECKas poOib yrieBogoB. OKucieHue
SHAHCHHE 1 YIIEBOJOB — WCTOYHUK DHEPIUM KUBBIX OpraHn3moB. OOmacTd NPUMEHECHHS aMHHOKHUCIOT.
gg ifgggiﬂe i [IpeBpamenust OenkoB muu B opraHuszme. buomormueckue QyHkuuu OenkoB. buonornueckue

. | dyHKIHK KHpOB. PN OpraHryecKoil XUMUH B PELICHUH MPOOIIEM MHIIEBOH 6€30TaCHOCTH

POM3BO/ICTBEHHOM
ACATCABHOCTH Poip opraHuyeckoil XMMHHM B pEUICHHH NPOOJIEM OSHEPreTHYecKoil 0e30MacHOCTH, B Pa3BUTHH
HIC/I0BCKA MEIUIMHBI, CO3/IaHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOUYHHUKOB DHEPIUH (aJbTEPHATUBHBIE HCTOUHUKH

sueprun). OnacHOCTh BO3JEHCTBHS HA KUBBIC OPTaHM3MBI OPraHUYECKUX BEIIECTB OT/ACIBHBIX KIACCOB

(YrIeBoJOpOIbl, CIUPTHI, (PEHOJBI, XJIOPOPraHMYECKHE MPOU3BOAHBIE, ANBIETHABI W Jp.), CMBICH

TIOKa3aTelsl MPEIENIbHO JOMYCTUMON KOHIICHTPAIIHN

JlaGopaTopHble 3aHATHA

JTaBopatopHas pabora: “UaeHTU(UKAIUSI OPTaHHIECKUX COSANHEHHI OTAEIBHBIX KIACCOB”

N nenTrduKanms OpraHivyeckux COeJMHEHUH OTACIBHBIX KI1accoB (Ha IPUMEPE allbIerHI0B, Kpaxmaia,

YKCYCHOW KHCIOTBI, O€IKOB ¥ T.I.) C HCIONB30BAHHEM HX (DU3MKO-XUMHUYCCKUX CBOMCTB |

XapaKTEPHbIX KAYECTBEHHBIX peakiuid. JleHaTypaius Oelka HpW HarpeBaHud. L[BeTHbIE peakiuu

OenkoB.BO3HUKHOBEHHE AHATMTHYECKOTO CHIHANA C TOYKH 3PEHHS XHMHYECKUX IPOIECCOB MPH

NPOTEKAHNH KAUECTBEHHON PEAKIINH, TTO3BOJISIONIEH HICHTUPHUIMPOBATH TPEIOKEHHBIE OPIraHHIECKHE

BCIIECTBA
KonTtpoubHnasn .
pa6ora 3 CTpyKTypa 1 CBOWCTBA OPTAaHHYECKHUX BEIIECTB
Paznen 5. Kunernyeckne u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKAX PeaKIuil
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OcHoBHOe coepxxanue

CxopocTh OK 01
XUMHUYECKUX OK 02
peaKkIui.
XUMHUYECKOE
paBHOBECHE
TeopeTuueckoe 00yueHue
CKOpOCTh peakiuu, €€ 3aBHCHMOCTh OT Pa3jIMYHBIX (DAKTOPOB: TPUPOJBI PEATHPYIONIMX BEHICCTB,
KOHIICHTpaLUU pearupyomumux BEILIECTB, TEeMIIepaTypbl u IUIOLIa U pEaKLMOHHON
noBepxHOCTH. TermoBpied(h(HEeKThl XUMHUECKUX peakinid. IK30-U JHIOTCPMUICCKHUE, PEAKITUH.
OOpatumocTh peakuuidl. XHUMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJA JACWCTBUEM pa3TUYHBIX
($akTOpoB (KOHIIEHTPAIHS PEareHTOB WU MPOTYKTOB PEAKINH, JaBJIICHUE, TEMIIEPATypa) ISl CO3TaHUS
ONTUMAJIbHBIX YCIIOBUU NPOTEKaHUs XuMHuueckux mpoueccoB. [Ipunnun Jlelllatense
IIpakTHyeckune 3aHATUSA OK 01
. OK 02
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JlaHU HAa aHalW3 (HAKTOPOB, BIMSIONIMX HAa H3MCHCHHE
CKOPOCTH XMMHYECKON pEakivu, B T.4. C TIO3UIIMIA YKOJIOTUYECKH IIETIECOO00PA3HOTO MOBECHUS B OBITY
Y TPYAOBOM JCSATEILHOCTH B IEJISX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYIKAOLIEH MPUPOIHOM CPEbI.
PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense mis
HaxOXXJICHUS HaIpaBJICHUsS CMEIIEHUS pPABHOBECHS XUMHUYECKOHW peakIuu W aHaim3 (aKTOpOB,
BJIMSIIOIINX HA CMEMIEHUE XUMHUYECKOTO PABHOBECHS
Pa3neu 6. PacTBOpBI
Tema 6.1 OcHoOBHOe co/lep:KaHue OK 01
ITonarue o OK 02
Teopernueckoe o0y4eHue
pacTtBopax OK 07

PactBopenue kak (uzuko-xumuueckuii mporecc. PactBopbl. CrnocoObl MPHUTOTOBIEHUS PACTBOPOB.
PactBoprMocTh. MaccoBast [1onisi  pacTBOpeHHOTO BemiecTBa. (CMBICT —TOKazaTelss MpeaesbHO
JOMYCTUMON KOHLIEHTPALIMH U €0 UCIOJIb30BAHNE B OL[EHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuia SKOJIOTHYECKH IEIeCO00Pa3HOTO TOBEACHHUS B OBITY M TPYIOBOH NEATETHHOCTH B IEJSIX
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COXPAHCHUA CBOCTO 3J0POBbHA U OKPY)KaIOH_[eﬁ HpHpO,[[HOﬁ Cpeabl; OIIACHOCTH BO3JICHCTBUS Ha KUBBIC
OpraHnu3Mbl ONIPEACIICHHBIX BCIICCTB.

Pemenue MMPAKTUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX 3aJaHul Ha pacTBOPBI, UCIIOJIB3YEMBIC B OBITOBOM U
HpOHSBO}ICTBeHHOfI JACATCIIBHOCTH YCJIOBCKA

OcHoBHOE conep:kanue

Tema 6.2. OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOICTB PacTBOPOB OK 04

JlabopaTtopHas pabota «[IpuroroBieHue pacTBOpOB.

[IpuroToBneHue pacTBOPOB 3aJlaHHOM (MaccoBoOi, %) KOHIIEHTpauu (C MPaKTUKO-OPUEHTUPOBAHHBIMHU

BOIIPOCAMH) U OIIPEIeTICHNEe CPEIbl BOAHBIX PACTBOPOB.

Pemienue 3aa4 Ha NPUTOTOBJICHUE PACTBOPOB
IIpo¢eccnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUE (COJepKAHME NPUKJIIATHOTO MOIYJIs1)
Pa3znen 7. XuMus B ObITY U IPOU3BO/ACTBEHHOM JAeSITeJIbHOCTH YeJIOBeKa OK 01
Xumus B Gpiry n | OCHOBHOE CoflepikaHHe OK 02

o OK 04

NpOU3BOACTBCHHON TeopeTnueckoe o0yueHue OK 07
NEITEILHOCTU
YeJ0BEKA Hogeiimme nocTmxeHns XUMUYECKOW HAYKH M XUMHUYECKON TEXHONOTHH. Pois XxumMun B obecrnieueHun

HKOJIOTUYECKOM, SHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3sBUTUU MeaAULIMHBL. [IpaBuia novcka u
aHauu3a XUMHMYECKOW HMH(OpPMAlUMM U3 Ppa3IUYHBIX HCTOYHMKOB (HayyHas W Yy4yeOHO-Hay4Has
JIUTEepaTypa, CpeAcTBa MaccoBoM nHpopManuu, cetb IHTEpHET)

HpaKTH'{CCKI/Ie 3aHATHA

ITouck u aHanM3 KEMCOB O MPUMEHEHUM XWMHUYECKHX BEIIECTB M TEXHOJOTHHA C ydeToM OyayIei
npoecCHOHABHON ~ JEATeNTbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENBbHBIE  MaTepualbl,
KOHCTPYKLIMOHHBIE MaTE€pHUalIbl, KpAaCKW, CTEKJIO, KEepamMuKa, MaTepuanbl [UIsl JJIEKTPOHUKH,
HaHOMaTepHaybl, TEKCTUJIbHbIE BOJOKHA, HCTOYHUKHA OHHEPrUH, OPraHUYECKUE U MHUHEpaJIbHBIC
ya00peHus, JICKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura:[IpencraBieHne pe3yabTaTOB PEIICHUS KECOB B (hopMe MUHU-/IOKJIa/1a C TIPe3eHTaluel

IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

19




Bcero

72
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3. YCJIOBUSA PEAJIN3ALIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCIHUITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY
o0ecre4eHn 1o
Jlnst peanuzaniid TPOTPaMMBl  TUCIUTIIMHBI JTOJDKHBI OBITh TPETyCMOTPEHBI
CIIEIyIOIME CIEUUaIbHbIE MOMEUIEHUS: y4€OHbI KaOMHET XMUMHUHU W/WIH Y4eOHOU
XUMUYECKO J1abopaTopuu.

OGopynoBanue Yy4eOHOro KaOuHera (HArJIsiIHble MOCO0OMs): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/HIIM KOJUICKIIMU MOJIMMEPOB; KOJUICKIUS
TOPHBIX TMOPOJ] U MUHEpaNoOB, Tabnuiia MeHpaeneeBa, yueOHbie (GUIBMBI, UGPOBHIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOMU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPEe3eHTEP AJIs MPE3CHTALIUN.

ObGopynoBanue jgadopaTopuu M padoYUX MeCT JA0OPATOPUM: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KalelbHbIX peakini, (UuabTpoBalibHasi Oymara, TpOMBIBAIIKH,
CTEKJISTHHbIE TPOOMPKH, PE3WHOBBIE MPOOKH, (OHAPHUKK, HAOOp PEaKTHUBOB,
CTEKJIIHHBIC TMAJIOYKHU, INTATUBBI JUIsi OPOOUPOK; MEPHbIC UWUIUHJIPHI, BOPOHKH
CTEKJISHHBIC, BOPOHKHM JAenuTeNbHbie muinHApudeckue (50-100 wmut), cTrymku c
NeCTUKOM, (ap@opoBbie YallIKK, NUHUETHI, (GUIBTPbl OyMakHble, BaTa, Mapiid,
YacoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MONy4YEHUsl ra3oB (WJIM MpoOMpKa C ra300TBOJAHOU TPYOKOil),
JepKaTenu NIl MPOOUPOK, CKISTHKU JJIS XPAaHEHUS PEaKTHUBOB, pa3IaTOYHbIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIILIBI;
CeKyHJIOMepHI (TaitMepbl), MepHbIe TpooupkH (Ha 10—20 mi1) u MepHbIe KOJI0bI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
k01061 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJOCKU 1715 onpenenenus pH
U CTaHJapTHAs WUHJIUKATOPHAS IIKajia; YHUBEPCAIbHBIN MHIUKATOP; MumeTku Ha 1, 10,
50 ma (wm go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH AJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiIM aHAaTUTUYECKHUE Bechl, pH-MeTpsi,
CYLIWIBHBIN mKad, u aAp. 1abopaTopHoe 000pyA0BaHUE.

3.2. Hu¢popmanoHHOe odecneyeHne pean3auu NporpaMmmbl

1. Jlma peanuzanuu mnporpamMmbl OuOIMOTEeUHbIM (DOHI 0Opa3oBaTeNbHOM
OpraHu3allid JOJDKEH UMETh IeYaTHble W/WIU JIIEKTPOHHBIE 00pa3oBaTelbHBIE U
MH(OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHbIE  JUJII  WCIOJb30BAaHHUS B
o0Opa3oBaTeIbLHOM MpoIecce, He cTapuie S JET ¢ MOMEHTA U3/IaHMUs.
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OcHoBHas JuTeEparTypa:
1. Amundunorenona, M. B.Xumus. ba3oBsiii ypoens: 10-11 kmaccel : y4eOHHUK aiist
cpeaHero o6merooopasosanus /M. B. Andpunorenona,A. B. badkos,B. A. Ilonkos.

—2-eu3n. ucnp.uaon. —MockBa : WM3garensctBo FOpaiit, 2023. — 290 c. -
(O61meoOpazoBaTeNbHBII ITUKT). — ISBN 978-5-534-16098-
7.—TekcT:3neKkTpoHHbIN//O0pa3zoBaTenbHas matdopma Opaiit [caiit].

—URL:https://urait.ru/bcode/530422

. Aadpunorenona,l.

B.Xumus :yueOHUKUTIPaKTUKYMUIsICpenHeronpodeccuonaibnoroodpazosanus /M. B.
AndunorenoBa,A. B. baOkoB,B. A. IlomkoB. —2-emsn.ucrnp.ugon. —MockBa
M3narenscTBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonanpuoe odbpazoanue). — ISBN
9 7 8 - 5 - 5 3 4 - 1 1 7 1 9 -
6.—Tekct:anexkTpoHHblii//O6pa3zoBatenpHasmiargopmalOpaitt|caiit].—URL:https://urai
t.ru/bcode/513807

. Huxkonbckmit, A.

b.Xumus :yueOHUKHNpPaKTUKyMISICpeqHeronpodeccnoHanbHorooopasoBanus /A. b.

Huxkonbsckuii,A. B. CyBOpOB. —2-eu31.,iepepad. uIorl.
—MockBa :M3nmarenbctBolOpaiit,2023. —507 c. —(Ilpodeccnonanpuocodpa3oBanue).
—ISBN 978-5-534-01209-5. — Tekcr : oanekTpoHHbld // OOpa3zoBarenbHas

miatdopma FOpaiit [caiit]. —URL:https://urait.ru/bcode/513537(natao0Oparnienus:
09.11.2023).

. Xumusa:  y4eOHMK  JUIsi CpeaHero mpodeccuoHaibHOro obpazoBanus/ tO. A.

Jle6enen,I.H.®anees,A.M.I'omy6eB,B.H.

[Tanoan;mogodmeripenakueiil .H.daneeBa.—2-eus ., mepepad. U J0m.—
Mocksa: U3narensctBo FOpaiit, 2023.— 431c.—

(ITpopeccuonanbunoeobpazoBanue).—ISBN978-5-9916-7723-
3.—Tekct:anexkTponnblil//O6pa3zoBatensHasmiargopmalOpaitt|caiit].—URL:https://urai
t.ru/bcode/513073(nataobpamenus: 09.11.2023).

JonoHuTeIbHAS JUTEpPaTypa:

l.AmapueB, A. MWN.O6masxumus. COOpHUK 3aJaHUN C  TIpPUMEpPaAMHU

pelieHuit :yueOHoe mocooue sl CpeaHero npodeccruoHaibHoro obpasosanus / A. U.

Amapues, JI. 1. Aponnna. — 2-e uzn., ucrp.u gom. — Mocksa : U3gatensctBo FOpaiit,
2023. — 127 c. — (Ilpodeccuonansuoe obpazoanue). —ISBN 978-5-534-09932-4. —

Tekct : onektpoHHwsii // OOpazoBatenbHas minatgopma Opailt  [caiiT].
—URL:https://urait.ru/bcode/514556

2.I'muuka,H.
JI.O6masxumusB2t. Tom1 :y4eOHUKTSICpeTHETONPpOheccro
HanbpHOrooOpa3zoBanus/H.JI.['muuka;noapenaknueiiB.A.Ilonkosa,A.B.ba6koBa.—20-
eus.,nepepadb.u gom. — MockBa : WMsmarensctBo FOpaiit, 2023. — 349 c¢. —
(ITpodeccuonanbuoe obpazoBanue). —ISBN 978-5-9916-9672-2. — Tekct
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https://urait.ru/bcode/530422
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/514556

AIIEKTPOHHBIN /! OGpazoBatenbHas miatdopma Opaiit [caiit].
—URL:https://urait.ru/bcode/512151

3.I'munka,H.
JL.OGmasxumusiB2T. Tom2 :Y4EOHUKIsSICpeTHEronpodheccro
HanbHOrooOpa3zoBanus/H.JI.I' nuuka;noapenakuueitB.A.ITonkosa,A.B.babkosa.—20-
eusn.,nepepadb.u gomn. — MockBa : WM3parenbctBo IOpaiit, 2023. — 383 c. —
(ITpodeccuonansnoe oOpazoBanue). —ISBN 978-5-9916-9670-8. — Tekct
AIEKTPOHHBIN /l OO6pazoBatenbHas miaTdopma Opaiit [caiit].
—URL:https://urait.ru/bcode/512504

4 3ares,O.
C.Xumust.JJabopaToOpHBIATIPAKTUK
yMUCOOPHUK3a1a4 :yueOHOenocoOueascpeIHeronpopeccuoHaibH
oroobpazoBanusa /O. C. 3aiteB. —MockBa :M3parenbctBolOpaiit,2023. 202 c.
—(ITpodeccronanpHoe00pa3zoBaHue). —ISBN 978-5-9916-8746-

1.—Texkct:anexkTponnblii//O6pa3zoBatensHasmiargopmalOpaiit|caiit].—URL:https://urai
t.ru/becode/513541

5.MapteinoBa,T. B.Xumus. YrinyonennslitypoBeHs. 10-
l1kmaccer  :yueOHUKIIsICpeaHeTroo0erooopasosanust /T. B. Maprteinosa, 1. B.
ApramonoBa,E. b. I'onyHoB ;nogoOuieiipenakiueit T. B. MapTelHOBOI. — 2-€ u31.,
uernp. u  pomn. — MockBa @ HM3pmarensctBo  FOpair, 2023. -352 c.
—(O0611e00pa3oBaTEILHBIMIIUKN). —ISBN 978-5-534-162277-
1.—TekcTt:anexrponnsbIit//ObpazoBarensHasmuiatdopmalOpaiit|caiit].—URL:
https://urait.ru/bcode/530645

6.Pocun, 1. B.Xumus. YueOHUKH 3a1a4yHUK : JJI1 CPEAHETO NMPOPECCHOHAIBHOTO
obpazoBanus /M. B. PocunJl. JI. Tommua,C. H. ConoBbeB. —
MockBa :M3marenbctBolOpaiit,2023. —420 c¢. —(IIpodeccnonanpbHOCO0O0pa3oBaHUE).
—ISBN 978-5-9916-6011-
2.—Texct:anexktponHublii//O6pazoBarenbHasiaThopmalOpaiit|caiit].—URL:
https://urait.ru/bcode/512022 (natao6pamenus:09.11.2023).

7. Tynukun,E.
N. Xumusa.B24u.Yacts 1.O0masnHeopraHnaecKasixuMust ' YYEOHUKIISICPETHETO
npodeccuonanbHoro obpaszopanus / E. . TynmukwH. — 2-¢ W3A., HCOp. U JIOI. —
MockBa :M3marenbctBolOpaiit,2023. —385 c¢. —(IIpodeccnonanpbHOCO0pa3oBaHUE).
—ISBN 978-5-534-02748-8. — Tekct : onekTpoHHbIi // OOpa3oBareibHas
miatrpopma FOpaiit [caiit]. —URL:https://urait.ru/bcode/513730

8. Tynukun,E.
N.Xumus.B24u.Yacts2.Oprannyeckasxum
us yueOHuksicpenneronpodeccuonanpuorooopazopanust /E. M. Tynukun, —2-
€U3/1.,UCTIP. U IO01. —MockBa :U3narensctBotOpaiit,2023. —-197 C.

—(ITIpodeccuonanbuoeobpazopanue). —ISBN 978-5-534-02749-5. —  Tekct
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AIIEKTPOHHBIN /! OGpazoBatenbHas miatdopma Opaiit [caiit].
—URL:https://urait.ru/bcode/513731

9.Xumus.3amauyHuK: yaeOHOeTIOCOONE IIIACpeTHETONTPOdeCCHOHATBHOT000pa3oBaHwMs/
FO.A Jle6eneB[uap. |;nonobmeiipenakuueitl . H.@ageesa.—Mockpa: U3 narensctBoOpa
iT,2023—  236c.—(Ilpodeccuonansnoe  oOpazoBanue). I[SBN978-5-9916-7786-
8.—TekcT:anexkTpoHHbli // OO6pa3oBarenbHas miargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513091

Humepnem-ucmounuxu:
. hvsh.ru—XKypnan«XumusiBikosey.
. https://postnauka.ru/themes/chemistry—nexnuunoxumunnacairel loctHayxka.
3. http://gotourl.ru/4780(http://elementy.ru/)HayuHno-
MOMYJIAPHBIMITPOEK T« DJIEMEHTHIOOIbIIONHAYKIY  (DU3MKA, XHMHS, MaTeMaTHKa,

aCTpOHOMHUS, HAyKH O >KM3HU, Hayku o 3emiie). HoBOCTMHAYKW,KHHWTH, HayIHO-
MO JISIPHBIECTATHH,JICKITHH, SHITUKIIOTIC .
. http://gotourl.ru/4783(http://potential.org.ru/) Caitt Hay4YHO-TIOIYJISIPHOTO

KypHaia
«Torenuumany. Kypnan uzgaércsac2005 r.,c201 Ir.—paznen«Xumus».
5. http://gotourl.ru/4785(http://www.hij.ru/)CaiiTHay4Ho-

MONYJISIPHOT 0Ky pHATTA« X UMUAKN3HB» JKypHanu3naérca 1965 r.
6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)OTkpbiTas
AJIEKTPOHHAs

oubnmmoTekaxuMuueckoromnopraga«Chemnet»,conepxutyueOHpIeHMH()OPMAITMOHHBIC
MaTepHANBIJIAIIKOIFHUKOB U yuuTesne. B Hell MOXHO HaWTH y4eOHHMKHU 1O O0IIei u
HEOPraHUYECKOMU
XAMUU,0PTraHUYE€CKOMXUMHUU,MYJIbTUMEINAMATEPHUATIbL,aTAKKE3aJaUNXUMAYECKUXOJIH
MITHA/ICPEIICHUSIMU,3a/1a41 BCTYMUTEIbHBIX 9K3aMEHOB JIIa0UTYypPUEHTOB.

7.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)UadopmarniuoHHbIeMaT
epuanbiobonumnuanax:MockoBckoiropoickoi, Bcepoccuiickoii, MenneneeBckoi,Me

xayHaponHou.IIpuBegeHsl 3a7aun TEOPETHUECKUMX U IKCHEPUMEHTAIBHBIX TYPOB,
noIpOOHBIE PEIIeHUs, CIIUCKU UPOTOrpaPuUnoOeIuTeNeH.

8.  http://gotourl.ru/7179(http://chem.dist.mosolymp.ru/)CrucremMagucTaHIIHOHHOT000
YUCHHSI, HAPABJICHHAsT B TIEPBYIO OYepeah Ha MOATOTOBKY K OJMMIIHAZaM BCEX
YPOBHEMN — OT MIKOJBHBIX ToOMexayHapoaHoil. CalT COAEPKUT OrPOMHOE KOJTUYECTBO
3ajad, CTpyIITUPOBAHHBIX KaK 1o

TeMaM,TaKuroomMuaaam. [ 1oBceMOCHOBHBIMPA3 e IaMXHMHUUTIPUBEIEHTCOPETUICCK
uiimMaTepuany pa3oOpaHbl PEIICHUS THITIOBBIX3a/1a4.
9. http://gotourl.ru/4790(http://webelements.com/)HanéxunascnpaBounasundopmari

USAOXUMUYECKUXIIEMEHTAXUUXCBONCTBaX (HAAHTIMMCKOMS3BIKE).

10.  http://gotourl.ru/7180(https://www.lektorium.tv) HexomMmepueckuit cauT
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12.

14.

OHJIANH-
00pa30BaHus,COACPKUTMHOTOMHTEPECHBIX00PA30BaTEIbHBIXKYPCOBUBUICOI KNI
AIIKOJIbHUKOB,CTYACHTOBUYUYUTENEH. ECTBHECKOIBKOKYPCOBIIOXHUMHUH.

11. http://gotourl.ru/4800(https://www.cas.org/)CaiiTrChemical AbstractService—cam
BIABTOPUTETHBIMBMUPEXUMUUUH(OPMALIMOHHBIHMHTEPHET-pECYpPC (CAaUTIIATHBIN).

http://www.organic-
chemistry.org/ITopTanmnoopraHnuecKONXUMHUUHAAHTIINHCKOMSI3BIKE.

13.  http://www.xumuk.ru CaliT 0 XMMHUHU: KIaCCUYECKHE YUYEOHUKH, CIIPAaBOYHUKH,

SHIUKJIIOTIC I U, TOMCKOPTaHNYECKUXMHEOPTaHMUYECKUXPEaKITNi,COCTaBIICHUEYPaBHEHU
HMpeaKuni.
http://orgchemlab.com/CaiiT,mOCBAMEHHBINTPAKTHIECKONPAOOTEBIAOOpATOPHH.

2. Pekomenayembie me4aTHbIE M3/IaHUS MO peanu3anuu o011eo0pa3oBaTeIbHOM
JTUCIUTUIMHBI TPEJCTaBICHB B METOJAMYECKMX PEKOMEHIANUSX I10 OpraHU3aINH
oOy4eHus.

2. PexoMeHIyeMble MeYaTHbIC U3aHUs M0 peaiu3aliui 001eo0pa3oBaTeIbHON
JTUCIMIUTAHBI TPEICTABICHBl B METOJAMYECKUX PEKOMEHIANMIX 110 OpTraHWu3alud
oOy4eHwUs.

4. KoHTPOJIb U OlleHKA Pe3yJibTATOB 0CBOeHHsI 00111e00pa30BaTe/IbHOM
AUCHUNIMHBI

KoHTponb u olieHKa pe3ynbTaToB 00yUYeHHUs OCYIIECTBIISIECTCS MpPEroaBaTeIeM
B TIpollecce TMPOBEACHUS TPAKTUYECKUX 3aHATUH MW JIaOOpaTOPHBIX  padoT,
TECTUPOBAHMS, a TAK)KE BBITIOJHCHUS OOYYArONIMMUCS WHIWBUAYAJIbHBIX 3adaHUM,
MIPOEKTOB, HCCIEAOBaHUN. Pe3ynbTarhl 0OydeHHUsS ONMpEeAeNsioT, 4TO OOydaroluecs
JMOJDKHBI 3HATh, TIOHMMaTh W JIGMOHCTPUPOBATH IO 3aBEPIICHUU H3yYCHHUS
JUCIUTUTUHBI.

st popMupoBaHuUsl, KOHTPOJS W OICHKM PE3yJbTaTOB OCBOCHUS Yy4eOHOMH
JUCIUTUIMHBI MCTIOJB3YETCS CUCTEMA OIEHOYHBIX MEPONPUATHHA, MPEICTABIISIONIAS
co00# KOMIUIEKC y4eOHBIX MEPOMPHUATHMA, COTIACOBAHHBIX C PE3yJIbTaTaMu O0YUYEHUS
u chopmynupoBanubix ¢ ydetom PI'OC COO (mpeameTHblE pPeE3yabTaThl IO
nucuumuinae) u GI'OC CIIO.

Monyas/Paznen/Te Tunbl OeHOYHBIX
Pe3yabTart 00yueHust

Ne OK .
Ma MeponpusTHi

I | OcHOBHOE conep:KaHue

1 dopmyaupoBarn
Pasznea 1. OcHoBBI PMyJHp
0230BbI¢ MOHATHA U

CTPOCHHUSA BEIIIECTBA
3aKOHbI XUYMHUH
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No OK Monayas/Pa3znen/Te PesyabTaT o6yuenns THunel ouenqu:)lx
Ma MeponpusATHil
1.1 [OK 01 |Crpoenne atomoB  |CocCTaBisITh 1. Tect «Ctpoenune aToMmoB
XAUMHAYCSCKHX XuMuueckue HopMyIibl [ XUMUYECKUX FJIEMEHTOB U
DJIEMEHTOB U COCMHEHUH B IpUpPOAA XUMUYECKOU
npuponaa COOTBETCTBHH CO CBSI3UY.
XUMHUYECKOM CBSI3M |CTCICHBIO OKUCICHUS |2. 3aJ1aui HA COCTaBJICHHE
XUMHUYCCKUX XUMHAYECKUX hOpMyIT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCMHEHUN
BaJICHTHOCTH U (oxcua0B, CyIb(PUIOB,
AIEKTPOOTPULIATENHHO [TUPUIOB U T.I1.).
CTH 3. 3aganus Ha
HCITOJIL30BAHNE XMMUUECKOMN
CHUMBOJIMKH U Ha3BaHHUU
COCJMHECHMH 110
HOMEHKJIaType
MEXIYHAPOJIHOTO COK3a
TEOPETUYECKOUN U
MIPUKJIIAJTHON XUMUU U
TPUBHUAJIBHBIX HA3BaHUM JJISI
COCTaBJICHUS XUMHYECKHUX
dbopMyIT TByXaTOMHBIX
COeMHEHU (OKCHUJIOB,
CyJTb(pHUI0B, THAPUIOB U T.II.)
U JIPYTUX HEOPTaHUYECKUX
COCIMHCHHUHU OTACIIbHBIX
KJ1aCCOB
1.2 |OK 01 |[Iepnogmuecknii XapaktepusoBaTb 1. Tect «Mertamnuueckue /
OK 02 (3akoH u TabauIa XUMHYECKHE HEMETaIJINn4YeCKe CBOMCTBA,

J.1. Mennaeneena

3JIEMEHTHI B
COOTBETCTBHUM C UX
MOJIOKCHUEM B
MIEPUOINYECKON
CUCTEME XUMHUYECKHUX
anemeHToB JI. M.
Menneneena

3JIEKTPOOTPUIIATEBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX AJIEMECHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKECHHEM B
MEPUOIUUECKON CUCTEME
XAUMHUYECKHUX 3nemeHToB 1. 1.
MeunpeneeBay.

2. ITpakTrueckue 3aJaHus Ha
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OK

Monayas/Pa3znen/Te
Ma

Pe3yabTaT 00y4eHnus

Tunel OLEHOYHBIX
MepONpPUATHI

YCTaHOBJICHHUE CBSI3U MEKITY
CTPOCHHEM aTOMOB
XAMHAYECKHUX 3JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U UX COCOUHCHUMN
B COOTBETCTBHUH C
MTOJIOKEHUEM
[Iepnoauueckoi cucteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3a/1aHUs Ha
XapaKTepu3aluo
XAMHYCSCKHX DJIEMEHTOB:
«Metannuueckue /
HEMeTaJlJIMUEeCKHUE CBOMCTBA,
AIEKTPOOTPULIATEIHHOCTh U
CPOJICTBO K JJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B
MIEPUOANYECKON CHUCTEME
XHUMHAYECKHUX DJIEMECHTOB
J.1. MenaeneeBay

Pasznen 2.
XuMHu4YecKkue
peakinuu

Xapakrepus3oBarhb
THIIbI XUMHYECKUX
peakuui

KounrpouabHas padora
«CTpoeHue BemecTsa u
XHUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tunbl XUMUYECKUX
peakiui

CocTaBsATh peakiuu
COC/IMHCHMUS,
paslioKeHus, 0OMeHa,
3aMeIlCHMS,
OKHMCJIUTEILHO-
BOCCTaHOBUTEJIbHEIE
peaKIuu

1. 3agaun Ha cocTaBieHHE
YPaBHECHUU pEaKIU:

— COCIMHEHUSI, 3aMCIICHHUS,
pa3noKeHwusI, 0OMEHa;

— OKHCJINATEIBHO-
BOCCTAHOBHTEJIHLHBIX
pEaKIMi C UCTIOJIb30BAHUEM
METOo/a JIEKTPOHHOTO
Oaianca.
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Mopnyas/Paznen/Te

Tunbl O CHOYHbIX

Ne OK Pe3yabTaT 00y4eHnus .
Ma MeponpusATHil
2. 3aga4m Ha pacyeT MacChl
BEIlECTBA WIN 00BEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO U3
YYaCTBYIOIIHUX B PEAKIIUU
BELIECTB; paCUY€ThI
Macchl (00bEMa, KOJTUISCTBA
BEIIIECTBA) IPOIYKTOB
peaKkIuu, €CIu OJIHO U3
BEIIECTB UMEET MIPUMECHU
2.2 Dnektponutuueckas |CocTaBisTh 1. 3aganus Ha cocTaBIeHUE
JUCCOLIMALIMS U ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX
WOHHBIA 0OMEH XUMUYECKUX PEAKIUN |peaKUuid C y4aCTUEM KHUCIOT,
MOHHOI'0 OOMEHa ¢ OCHOBAHUM U COJICH,
y4acTUEM YCTaHOBJICHHE U3MEHEHUS
HEOPTraHUYECKUX KUCJIOTHOCTHU CPEJIbI
BEIIIECTB 2. JIabopaTtopHas pabota
"Tunbel XUMHAYECKUX
peaxkumit”
3 Paznen 3. Crpoenue (UccienoBarn KonTpoJsbnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CBolCTBA
HEOPraHMYeCKHX |HeOPraHUu4YeCKHUuX HEOPraHMYeCKHUX BelleCTB»
BelleCTB BeleCcTB
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OK

Monayas/Pa3znen/Te
Ma

Pe3yabTaT 00y4eHnus

Tunel OLEHOYHBIX
MepONpPUATHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOECHHE
HEOPTaHUYECKUX
BEIIECTB

Knaccudunmponats
HEOpTraHWYECKUE
BEIIIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. Tectr «Homenknatypa u
Ha3BaHHE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (POpMYIIbl WITH
COCTaBJICHUE XUMHUYECKOMN
dbopMyIIBI UCXO0IA U3
Ha3BaHMs BELIECTBA M0
MEKTyHapOIHOU WIIH
TPUBUAIBHOMN
HOMEHKJIATYpe».

2. 3ajga4m Ha pacyer
MacCOBOM J10y11 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenrHEeHUs) B MOJIEKYJIE
(cmecn).

3. IIpakTrueckue 3agaHus 1o
KJaccuuKanuu,
HOMEHKJIAType U
XUMUYECKUM (hopmyiiam
HEOPraHMYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTueckue 3aJaHus Ha
ONPEAECICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BHUJA
XUMHYECKOU CBS3U U TUIIA
KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02

DOU3NKO-XUMHUYCSCKHUE
CBOMCTBa
HEOPTraHUYECKUX
BCILICCTB

VYcranaBnuBaTh
3aBUCHUMOCTH (hU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUSA
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAJTNYECKOM
pEILIETKU

1. Tect «OcobenHocTH
XMMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBAaHMI, aM(pOTEPHBIX
TUJIPOKCUAOB U COJIEI.

2. 3agaHns Ha COCTaBJICHHUE
YpPaBHEHU XUMUYECKUX
pPEeaKINil C ydacTueM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTR:
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Monayas/Pa3znen/Te

Tunbl O CHOYHbIX

Ne OK Pe3yabTaT 00y4eHnus .
Ma MeponpusATHil
OKCHJOB METAJLIOB,
HEMETAJUIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHUM U
aM(pOTEPHBIX TUIPOKCHUIOB,
HEOPTaHUYECKHUX COJIEH,
XapaKTepU3yoILUX UX
CBOMCTBA U CITOCOOBI
MOJTYyYCHHUS.
3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUs HA
CBOWCTBA U NOJIyYECHUE
HEOPraHMYECKHUX BEIECTB
3.3 |OK 01 |HUnenTudukamms Uccnenosatb 1. IIpakTuko-
OK 02 |Heopranndeckux KaueCTBECHHbIC OPUEHTUPOBAHHBIE 3aJIaHUS
OK 04 |BemecTB peakuuu 10 COCTaBJIEHUIO
HEOPTaHUYECKUX XUMUYECKUX PEAKIIUN C
BEILIECTB y4acTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOJIb3YEMBIX JIJIA
UX UJICHTU(DUKAIUY.
2.Jlaboparopnast pabora:
“Unentudukarus
HEOPraHMYECKUX BEIIECTB”
4 Pasnexn 4. Ctpoenue |UcciaenoBarn Konrtpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |[«CTpoeHHne U CBOMCTBA
OPraHN4YecKnx OpPraHn4ecKnx OPraHN4YecKNX BellecTB)
BellleCTB BellleCTB
4.1 |OK 01 |Knaccuduxanus, Knaccudunupopats 1. 3aganus Ha cocTaBIeHUE
CTPOCHHE U OpraHUYEeCKue HA3BaHUU OPraHUYECKHUX
HOMEHKJIaTypa BEILIECTBA B COEIMHEHUI 110 TPUBUAIIBHOU
OpraHUYECKUX COOTBETCTBHHU C UX WU MEXIYHAPOTHON
BEILIECTB CTPOEHHUEM CUCTEMaTUYECKOU
HOMEHKJIATYPE.

2. 3agaHusa Ha COCTABJIEHUE
MOJIHBIX U COKPaIIEHHBIX
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OK

Mopnyas/Paznen/Te
mMa

Pe3yabTaT 00y4eHnus

Tunel OLEHOYHBIX
MepONpPUATHI

CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIECTB
OTJICJIbHBIX KJIACCOB.

3. 3amaun Ha onpeAeICHUE
npocteiieit GopmMyIIbl
OPraHUYeCKON MOJIEKYJIBL,
HCXO/ISl U3 BJIEMEHTHOTO
cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CsBoiicTBa
OPTraHUYECKUX
COeIUHEHUN

VYcranaBnuBaTh
3aBUCUMOCTb (PU3HKO-
XMMHYECKHUX CBOMCTB
OpraHUYeCKuX
BEIIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3amanus Ha COCTABIICHHUE
YpaBHEHUIN XUMUYECKHUX
pEaKLHi C ydacTueM
OpraHUYeCKuX BEIIECTB Ha
OCHOBAHUM MX COCTaBa U
CTPOCHHS.

2. 3aaHus Ha COCTABJICHUE
YpPaBHEHUN XUMUYECKHUX
peaKuui, WUTKOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUSI JaHHBIX
pEaKIM U TEHETUYECKOU
CBSI3M OPTaHUYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.
3. PacueTHbIe 3a7a4uM 110
YPABHEHUSIM PEAKIIUN C
y4acTHEM OPTaHUYECKUX
BCIIICCTB.

4. JJTabopaTtopHas pabota
“IIpeBpaieHus
OpTraHUYECKHUX BEIECTB MPU
HarpeBaHuM"
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Mopnyas/Paznen/Te

Tunbl O CHOYHbIX

Ne OK Pe3yabTaT 00y4eHnus .
mMa MeponpusATHil
4.3 |OK 01 |UpenTuduxanus Hccnenosats 1.IIpakTuko-
OK 02 |oprannueckux Ka4yeCTBEHHBIE OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemiecTB, X peakuu 10 COCTaBJICHUIO
3HAYECHUE U OpraHUYECKUX XUMHYECKUX PEAKLIUN C
IPUMEHEHUE B COEIMHEHUN Y4aCTUEM OPTaHUYECKUX
OBITOBOI U OTJIEJIbHBIX KJIACCOB  |BENIECTB, B T.4.
MPOU3BOJICTBEHHOMN HCIIOJIB3YEMBIX ISl UX
NEeATEIIbHOCTH UAEHTU(UKAIMHU B OBITY U
YyesoBeKa MIPOMBIILIEHHOCTH.
2.JIabopaTtopnas pabora:
“Unentudukanus
OpraHUYECKUX COCIUHEHUN
OT/ZIEJIbHBIX KJIACCOB™
5 Pa3znean S. XapakTepu3oBathb
Kunernueckue u  |BJIMsSIHHE Pa3JIMYHbIX
TEPMOJANHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBeECHE H
NMPOTEKAHUS CKOpPOCThH
XUMHYECKHX XUMHYECKHX
peakuui peakuuit
5 |OK 0l |CxkopocTb XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xumMuueckux BIIUSIHHE TEOPETUUECKHE 3aJaHUs HA
peaKkui. KOHIIEHTpaluu aHanu3 (HaKkTopoB,
XUMHUYECKOE pearupyronmx BIIUSIIOLMX HA U3MEHEHHE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU

TEMIIEPATypPbl HA
CKOPOCTb XUMHUYECKUX
peakuui
XapaktepusoBaTb
BJINSTHUE U3MEHEHUS
KOHLIEHTpALMH
BELIECTB, PEAKIMHU
Cpelbl U TEMIIEPATYPhI
Ha CMELICHUE
XAMHUYECKOTO
paBHOBECUS

peakuu. [IpakTrko-
OPUEHTUPOBAHHBIC 3aTAHUS
Ha MPUMEHECHUE TIPUHITUIIA
Jle-IllaTense s
HaXO0XJICHUS HaIpPaBICHUS
CMENICHUS PABHOBECUS
XUMHYECKOW pEeaKIuu U
aHanu3 (paKTopoB,
BJIUSIONIMX HA CMEIICHUE
XUMHUYECKOTO PABHOBECUS
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Mopnyas/Paznen/Te

Tunbl O CHOYHbIX

Ne OK Pe3yabTaT 00y4eHnus .
Ma MeponpusATHil

6 HccnenoBarb
Pa3pneu 6. HCTHHHBIEPACTBOPbI
PacTBOpbI ¢ 32/IaHHBIMU

XapaKTepUCTUKAMH
6.1 |OK 01 |[lonsarue o Paznuyate uctuneble |1. 3agaun Ha NPUTOTOBJIEHNE
OK 02 |pacTBOpax PacTBOPHI pacTBOPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacyeTHBIE 3a/IaHKs Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEeMbIE€ B OBITOBOM U
IIPOU3BOJICTBEHHOMN
NESATEIbHOCTH YEJI0BEKa
6.2 |OK 01 |HUccnengoBanue Uccnenosarh pusuko- |JlabopatopHas padbota
OK 04 |cBOWCTB pacTBOpPOB |XHUMHYECKHE CBOMCTBA |“IIpuroToBneHue pacTBOpoB”
UCTHUHHBIX PACTBOPOB
II | [IpogeccnoHATBHO-OPUEHTHUPOBAHHOE CO/IePKaHue (COAepPKaHNe TPUKJIATHOTO
MO/1YJIA)

7 Paznen 7. OuenunBarb 3ammuTa Keiica (¢ yueTom
XuMmus B ObITY 1 |TIOCJIEICTBUS Oynyen
NMPOU3BOJICTBEHHOH (OBITOBOH U npogeccuoHaIbLHOU
AeSITeJIbHOCTH NMPON3BOJACTBEHHON |1eSITeJIbHOCTH)

Yyesl0BeKa AesITeJIbHOCTH

YyeJI0BeKAa ¢ MO3UINH

JIKOJIOTMYECKOM
0e3omacHOCTH
OK 01 |Xumus B ObITY U OueHunBath Keiic (c yueroMm Oymymei
OK 02 |mpow3BOACTBEHHOU |MOCIENCTBHS OBITOBOM |TIpOdEeCcCHOHATBHOM
OK 04 |ngestenbHOCTH Y TIPOU3BOJICTBEHHOM |/I€SITENILHOCTH)
OK 07 |genoBeka NEATENBbHOCTH Bo3MoxHBIE TEMBI KEHCOB:

YeJIOBEKA C MMO3UIIUN
IKOJIOTUYECKOM
0€30MacHOCTH

1. IloTemnenue ka1uMara u
BBICBOOOKIEHHUE I'a30BBIX
TUAPATOB CO JTHA OKEaHa.

2. Bynyuiue Mmarepuaibl s
aBHa-, MalIuHO- U
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Monayas/Pa3znen/Te Tunbl OLEHOYHBIX
Pe3yabTaT 00y4eHnus .
Ma MeponpusATHil

MpUOOPOCTPOCHUS.

3. HoBele maTepuansl 1is
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB

5. OcobennocTn peanu3danu JUCHUIIJIMHBI JIJII HHBAJUAO0B U JIHUI
COrpaHH4Y€HHBIMHA BO3MOKHOCTAMHU3I0POBbLA

BcenyuaeoO0ydeHUs I BKOJUIEIKETUIICOrPAaHUYEHHBIMUBO3MOKHOCTAMU3IOPOBhAYY
UTBHIBAIOTCIOCOOCHHOCTUIICUXO(PU3NIECKOTOPA3BUTHU S, UHIUBU Ty ATbHBIEBO3MOKXHOCTH
HCOCTOSTHUE3I0POBbS TAKMXO0yJarOITUXCSI.

O06pazoBaHneo0y4arOIINXCSICOTPAHMYEHHBIMUBO3MOKHOCTIMU3A0POBBIMOKETO
BITHOPTAHN30BAHOKAKCOBMECTHOCIPYTUMHUOOYYAIOIIIUMHUCH, TaKUBOT/IEITbHBIX
rpynmnax.

OO0yuaronmecs u34ncIaIuIcOrPaHnYeHHBIMABO3MOKHOCTSIMU3IOPOBBIOOECTIEY
CHBINICYaTHBIMU U (WJIM) DJICKTPOHHBIMU 00pa30BaTelbHBIMU pecypcamu B ¢dopmax,
aIaNTHPOBAHHBIX KOTPAaHUYCHUSIMUX30POBBS.

OO0y4eHnEeUHBAINIOBOCYIIECTBIISIETCATAKKEBCOOTBETCTBUUCUH IMBU, 1Y AJTbHOUIT
porpaMmmoiipeadbmIuTaluuMHBAHAA(TIPU HATUYWHN).

Jlsist U1 ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBSI 10 CIYXY BO3MOKHO
npenocTaBieHneydeOHol uHpoOpMalMu B BHU3yalbHOU (opme (KpaTKuii KOHCHEKT
JEKIUH; TEKCThl 3aj1aHuii). HaayIUTOpPHBIX 3aHATHUSAX JOIMYCKAeTCs MPUCYTCTBUE
ACCHUCTEHTA, a TaKXKe CYp/I0NIEPEBOTUYUKOB u
(wnm)TudaocypaonepeBoIYMKOB. TeKyIUHKOHTPOIbYCIIEBAEMOCTUOCYIIIECTRIISCTCSBIT
ucbMeHHOM(popMe: 00ydaronuics MHUCbMEHHO OTBEYAEeT HAa BOMPOCH, MUCHMEHHO
BBINIOJIHAET MpakTudeckueszananus. Jokmang (pedepar) Takke MOXKET ObITh
MPECTaBICH B MUCbMEHHON (hopme, mpu 3TOMTPEOOBAHUS K COJEPIKAHUIO OCTAIOTCS
TEeMU xKe, a TpeOOBaHMUS K KauecTBY U3II0KCHUS
MaTepuaia(MoHITHOCTh,Kau€CTBOPEUH,B3aMMOAEHCTBUECAY AUTOPUEIUT. /1. )3aMEHSFOTC
STHACOOTBETCTBYIONME TpeOOBaHMS, TPEABABISIEMbIE K MHUCHBMEHHBIM padoTam
(xauecTBO
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0 OPMIICHUATEKCTAUCTIUCKATUTEPATYPbI,TPAMOTHOCTh, HATMYHEMILTIOCTPAIIMOHHBIXMA
TepuanoBuT.A.). IIpoMexyTouHassaTTECTALMAISIULICHAPY IEHUAMHCITY XalIPOBOIUTCS
BIIMCBMEHHOM(OPME, P 3TOM HCIIONB3YIOTCS 001IMe KpuTepun oueHuBanus. [lpu
HEOOXOJMMOCTHU BpeMsI MOATOTOBKH KOTBETYMOKET ObIThYBEIUUYEHO.

JUtsuiuicorpaHn Y€ HHbBIMUBO3MOKHOCTAMU3I0POBBAIO3PEHUIOYHUBEPCUTETOMO
OecreunBaeTCABBINY CKUUCIIOIb30BaHUEHAYYEOHBIX3aHATUAXAJTbTEPHATUBHBIX (D OpMAT
OBIIEYATHBIX MATEPHUATIOB (KPYHHBIA IPUPT WM aynodaiisl) a TakKe 00ecredynBaeT
00y4JaroluXCIHAIIEeKANTUMU3BYKOBBIMUCPEICTBAMUBOCTIPOU3BEICHUSIMH(DOpMaLTUU(
TUKTO(QOHOBUT.1.).JlomycKaeTCANMPUCY TCTBUEACCUCTEHTA,0Ka3bIBAIOIIET000yYatoIeM
YCSIHEOOXOAUMYIOTEXHHUUECKYI0  MOMOIIb. TeKyHMi KOHTpOJIb  YCHEBAEMOCTHU
OCYIIECTBIISIETCS B yCTHOU (popme. [IpunpoBeeHnN MPOMEXKyTOUHON aTTeCTAIUN JIJIS
JUI] €  HApyLIEHWEM  3pEHHUS  TECTUPOBAHME  MOXKETOBITH  3aMEHEHO
HAyCTHOECOOECETOBAHUETIO BOIIPOCAM.

JlisuinicorpaHu4eHHBIMUBO3MOKHOCTAMU3I0POBbS, IMEIOIUX HAPYLLIEHUSIOTIOP
HO-JABUTaTelbHOTrOannmapartraMaTepHuamldhbHo-
TEXHUYECKHUEYCIOBUSAYHUBEPCUTETA00ECTIEUNBAIOTBO3MOKHOCTHOECTIPETISITCTBEHHOT'O
J0CTyNao0y4yarounxcsBy4eOHbIeTIOMEICHH S, aTaKKepeObIBaHUBHUX (HATMUHETIaH LY
COB,IIOPYYHEN, pacIINPEHHBIX IBEPHBIXIIPOEMOB,TU(TOB;

HATMYUECTICIIMATIbHBIXKPECEIUPYTUXITPUCTIOCOOTICHHMIA).

HaayauTopHbIX3aHATUAX,aTAKKETIPUITPOBEACHUUITPOLIETY PTEKYILIETOKOHTPOJISY
CIIEBAa€MOCTM M  NPOMEKYTOUYHOM  aTTecTallud JIMIAaM €  OrPaHUYEHHBIMU

BO3MOKHOCTSIMU 310POBbS, IMEIOIINMHAPYIICHUSOTIOPHO-
JIBUTATEILHOT0ANMNapaTaMory TOBITHIIPEI0CTaBICHBIHEOOXOIUMBbIE TEXHUYECKHUE
cpelcTBa (mepcoHaJIbHBIM KOMIIBIOTED, HOYTOYK WIIA IpyTou

rajpKeT); 0y CKaeTCATIPUCYTCTBUEACCUCTEHTA(ACCUCTEHTOB),0Ka3bIBAIOIIET000yYat0
HIUMCSIHEOOX O UMY IOTEXHUUECKYIOTIOMOIIb(3aHAThpa004eeMeCTO,lIePEIBUTaThCATIOAY
JTUTOPUU,ITPOUNTATH3a]aHue, 0(DOPMUTH OTBET,00IATHCICIIPENOaBaTEIEM ).
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