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1.MACHOPT PABOYEN MPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYII.01.10 XUMUSA

1.1. Ob61acTh NpUMeHEHUsI MIPOrPAMMBbI:

[Iporpamma o6si3atenbHOro yuebHoro mnpeamera OVII 01.10 Xumus
npennazHadena s usydenus xumuu B AHO [10 «Illkona ki1accCu4ecKkoro TaHiay,
peanu3yroneM 00pa3oBaTelbHYI0 MPOrpaMMy CpeaHero ofuiero oOpa3oBaHUs B
npeaesax OCBOEHUsI OCHOBHOM MpodeccuoHaIbHOM 00pa30BaTeIbHOM MPOrpaMMBbl
CIIO na 6aze OCHOBHOTO O0IIEro OOpa3oBaHMs MPHU MOATOTOBKE CIEHHUAIHUCTOB
[TICC3 no cnennansHocTH 52.02.01 WckyccTBo Oanera.

1.2. Mecto y4eOHOro mpeaMera B CTPYKType 00pa3oBaTelbHOM
NMPorpamMMmabi:

VYueonwiii npeamer OVII 01.10 Xumust sBisieTcss yd4eOHBIM TPEAMETOM
oOsi3atenbHOM mpenmeTHo obnactu «EctectBenHbie Hayku» DI'OC cpemnero
o01ero oOpazoBaHusI.

B ctpykType obpazoBarensHol mporpammbl IIIICC3 mpenmeT BXOAWT B
00111e00pa30BaTEIbHBIN UK, SIBJSETCS 00s3aTEIbHBIM YUeOHBIM MPEIMETOM.

Pabouyas mporpamma o6s3atenpHOro yueoHnoro npeamera OYVII 01.10 Xumus
npeaHa3zHadeHa ans uzydyenust xumun B AHO TIO «Illkona kiraccuueckoro TaHua,
peanu3yomieM 00pa3oBaTeIbHYI0 MPOTpaMMy CPEIHEro Mpo(ecCHOHaTLHOTO
oOpa3oBaHus B O00JIACTH MCKYCCTB, HHTETPUPOBAHHYIO C 00Opa30BaTeNIbHBIMU
nporpaMMaMi OCHOBHOTO OOIIEro W CpeaHero oo6mero oOpa3oBaHUA TIpH
noaroropke crenuanuctoB IIIICC3 mno cnenunanbHocTH 52.02.01 HMckyccTBO
Oasera.

HNannas mporpamma paspaborana B coorBeTcTBUM ¢ PI'OC CIIO mo
cnenuanbHoct  52.02.01 MHckycctBo Oanera, yTBepkaeHHBIM IIpukazom
Munob6puayku P® ot 30.01.2015 Ne 35 (c u3MeHEHMSIMH U JOMOJIHEHUSIMU),
[Tpukazom MwunoOpHayku Poccum ot 17.05.2012 N 413 «OO6 yTBepxkacHUH
dbenepaabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEIHETO OOIIIETO
oOpa3zoBaHusa» (C WU3MEHEHUSMU M JomnojHeHusmu), [Ipukazom MuHucrepcTBa
npocBemienus PO ot 18.05.2023 1. Ne 371 «O06 yrtBepxkaenun QenepaabHOM
o0pa3oBaTeIbLHON MPOTPAMMBI CPETHET0 00IIETO 00Pa30BAHUSY.

1.2.1 Heaun npeamera

Conepxanue mnporpamMmbl 00111€00pa30BaATENILHOTO MpeaMeTa «XUMUs»
HaMpaBJIEHO HA TOCTHKEHUE CIEAYIOIIUX LeJeH:

- dbopMUpPOBaHUE CHCTEMBl XUMHYECKHMX 3HAHUN KaK BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KApTHUHBI MHpPA, B OCHOBE KOTOPOMW JIEXKAT
KJIFOUEBbIE MOHATHS, QYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUU, OCBOEHUE S3bIKA
HAayKd, YCBOGHME W TOHWMAaHWE CYIIHOCTH JOCTYINHBIX  0000IIeHMI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPUEN WX pa3BUTHSA U
CTaHOBJICHUS,



- dbopMupoBaHue U pa3BUTHE MPEACTABICHUM O HAYUYHBIX METOAAX
MO3HAHUSI BEHIECTB M XMUMHUYECKUX PEaKLHM, HEOOXOIUMBIX IJisi MPUOOpETEeHUs
YMEHUM OPUEHTHPOBATHCS B MHUPE BEIICCTB U XUMHUECKUX SIBIICHUM, UMEIOIINUX
MECTO B IPUPOJE, B IPAKTUUYECKON U ITOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUW U CHOCOOOB JACSATEIBLHOCTH, CBS3AaHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XHMHUYECKOrO0 OJKCIEPUMEHTa, COOJI0ICHUEM
MpaBUJl 0€30MacHOT0 OOpaIleHUsl C BEIIECTBAMMU.

3amauu npeamera:

1)  chopmupoBath MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX TMPOIECCOB U SIBICHUN B OKpYXKalOLIEeH cpejie, a TakKe MX CBSI3b C
IIEJIOCTHOW HaYyYHOU KapTUHOW MHUPA U IPYTUMHU €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTh YMECHHUS COCTABJIATH (OPMYJIBI  HEOPraHHYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHYECKUX PEAKIIUM, OOBSICHATh UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCTIEPUMEHTOB,

3) chopMUpOBaTh HABBIKA TMPOBEJACHUS] MPOCTEUIIMX XUMHUYCCKUX
OKCTIIEPUMEHTAIBHBIX HCCIEIOBaHUM C COOJIoJIeHUEM TpaBuil  0€30macHOTo
oOpalleHusl ¢ BEIeCTBaMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMCHHUS HAaXOAWTh, AaHAIU3UPOBATH M HCIIOJH30BATh
uHQOpMAIMI0 XUMHYECKOTO XapakTepa U3 pas3IWyHbIX HWHOOPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOYAsl Y4EOHYIO JIUTEPATypy, HAy4YHbIE MyOIMKAIUA U UHTEPHET-
PECYpCHI;

5) chopMHpOBaTh YMEHHS TNPOTHO3UPOBATH TOCHEACTBUS  CBOEH
NESTENbHOCTH W XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
IPOIIECCOB, YUUTHIBAST BOZMOYKHBIE KOJIOTUUECKHUE U COIUATIbHBIE BO3ACHCTBUS;

6) chopMHUpOBaTh MOHUMAHWE 3HAYUMOCTH JTOCTHDKEHMH XHUMHYECKOM
HAyKd W TEXHOJOTHH IJii pa3BUTHS COIMAIBLHON M IMPOU3BOJCTBEHHOH cdep ¢
YMEHHEM MPUBOJIUTH MIPUMEPHI UX MPUMEHEHHS B PA3IMUHBIX c(pepax KU3HU.

1.2.2. Ilnanupyembie pe3yjbTAThl OCBOCHHMsSI 001I€00Pa30BATEIBLHOIO
npeaMeTta B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®PT'OC COO

Oco6oe 3HaueHne 001e00pa3oBaTelbHAsl JUCIUILINHA «XUMUS» UMEET IIPU
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07, npencraBieHHBIX B
akryanusupoBanHoM @DPI'OC CIIO mo cnenuansHOCcTH. OOIUME KOMIIETCHITUU
(manee — OK) ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMU, METAIIPEAMETHBIMU U
MPEeIMETHBIMU pe3yJbTaTaMu o0yueHus 06azoBoro ypoHs (manee — [IP6) ®I'OC
COO npexacraBieHbl B TAOJIHIIE:



Koa un
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHleHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npodecCuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJabTaThl J0/IKHBI OTPAKATDL B YaCTH:
TPYAOBOI'o BOCIIMTAHHUSA:

TOTOBHOCTH K  TPyAy, OCO3HaHWE IIEHHOCTH
MacTepCcTBa, TPYI0JIIO0UE;
TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJOTHYECKOW W COIMAJIbHOM HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUJIAHUPOBATh W
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JESATEIbHOCTD;
WHTEpEC K pas3audHbIM cdepaMm TpodecCHOHATEHON
JIeSITEIILHOCTH.

MeTtanpeaMeTHbIe pe3y/ibTaThl J0JKHbI OTPAKATh:

OsBJiaanenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU J€HCTBUAMM:
a) 0a30BbIe JIOrHYeCcKHe IeiicCTBUA.

CaMOCTOSITENIBHO (POPMYIIUPOBATh U AKTYaIU3UPOBATH
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIUBATh  CYIICCTBCHHBIM  NPHU3HAK  WIIU
OCHOBaHHUsS JUIA CpaBHEHHS, KIacCU(DUKANMH U
0000111eHM;

ONpCACIIATh HCIN ACATCIbHOCTH, 3aaBaTh IapaMETPhL
U KPpUTCPUHN UX NOCTHIKCHUA,

BbIABJIATD 3aKOHOMCPHOCTH W IIPOTUBOPCYHA B
pacCMaTpUBACMBIX ABJICHUAX,

JCOMIUIMHAPHBIE Pe3yJIbTAThI T0JKHBI 0TPAXKATH:

IIP6 01. chopmMupOBaHHOCTh NPEACTABICHUM: O XUMUYECKOU
COCTAaBIIAIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJHU
XAMHUHM B TIO3HAHWH SIBIICHUH NPUPOIBI, B (HOPMUPOBAHHUU
MBIIIJICHASI W KYIbTYPBl JIMYHOCTH, €€ (YHKIIMOHATBHON
IPAaMOTHOCTH, HEOOXOIUMOM TS PEIICHUS MPAKTHICCKUX 331
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHONICHUS K CBOEMY
3JIOPOBBIO U TIPUPOJTHOM CpeJie;

IIP6 02. BrageHue CUCTEMOW XHWMHWYECKHX 3HAHHM, KOTOpas
BKIIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XUMHYCCKUH
9JIEMEHT, aTOM, 3JIEKTpOHHAs 000jo0YKa aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIECHTHOCTb,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBA3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YIiIepoaHbII
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
MU30MEpPbl, TOMOJIOTMYECKUN psAll, TOMOJIOTH, YIJIEBOJOPOIbL,
KHUCJIOPOJI- M a30TCOJIEpKallie COEIMHEHUS, OMOJIOTUYECKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, >KHPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYISIPHBIC
COCIMHEHUS, KpUCTaJNIMYecKasl pelIeTKa, TUIbl XUMHYECKUX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pPEaKIHMH HMOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOLIMAINSA,  OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh

1 O6wue pe3yabTaThl OCYLIECTBISAIOTCS B COOTBETCTBUM C IMYHOCTHBIMU U MeTampeaMeTHbIMH pesynbratamu ®TOC COO (ITpukas Muno6pHayku Poceuu ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B GOopMHPOBAHUH KOTOPHIX yIacTBYeT 00ImeoOpa3oBaTeNbHas TUCIATUINHA.

2 JluCUMILIMHAPHBIE PE3YIbTAThI OCYLIECTBIAIOTCA B COOTBETCTBHH C TPeOOBAHMAMM K HPEAMETHBIM pe3y/bTataM 6a3osoro yposHs (ITP6), ycranosnennsimu ®IOC COO (Tlpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.), ¢ coXpaHEHHEM UCXOJHON HyMepaIlvy.
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BHOCUTH KOppeKTI/IBH B JACATCIBHOCTb, OILICHHMBATh
COOTBCTCTBHC pCSyJIbTaTOB noeiasaM, OICHUBATh pI/ICKI/I
HOCJIEACTBUN IEATEILHOCTH.

0) 0a3oBbIe HCCIEN0BaTENbCKUE 1€ CTBHS:

BJIAJIETh HAaBBIKAMU Y4YE€OHO-HMCCIIEIOBATEIBCKON U
HpOGKTHOI\/JI ACATCIIBHOCTU, HAaBBIKAMH PpPa3pClICHUsA
pooseM;

BBISIBJIATH MPUYUHHO-CJICACTBCHHLIC CBA3U u
AKTyaJIMu3UpOBaTh 3a4ady, BBIABUIaTb THUIIOTE3Y €€
PEIICHHMA, HAXOUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEP)KJICHHMM, 3aJaBaTb NAapaMmeTpbl H
KpPUTEpUH pELICHN;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO04€ PCIICHUA 3aaa4un
PE3YIbTATHI, KPUTHYCCKU OLCHUBATH nux
JIOCTOBEPHOCTH, MMPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

yMETb NEPEHOCUTh 3HAaHUS B IIO3HABATENbHYIO U
MPAKTUYECKYIO0 00JIaCTH JKU3HEIEATEIbHOCTH.

XMMHUYECKON PEaKLHUM, XUMHUYECKOE PABHOBECHE), TEOPUM U
3aKOHBI (TEOpPHUsI XMMHUYECKOIO CTPOEHHUS OpPraHMYECKHUX
BeuiectB  A.M. bByriepoBa, Teopus 3IEKTPOJIUTHUECKOMN
Juccounanyu, nepuoanueckuid 3akon .M. Menneneesa, 3akoH
COXPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SA3BIK
XUMUH, (AKTOJOTHUECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
MOJIyYeHUM U OEe30MacHOM  HCIIOJIb30BAHMU  BaKHEHIINX
HEOPraHWYeCKUX M OpPraHUYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOHN AESITEeIbHOCTH YEJIOBEKa;

ITP6 03. chopMUpOBAaHHOCTh YMEHHH BBISIBIISITH XapaKTEPHBIE
MPU3HAKK W B3aUMOCBS3b W3YYCHHBIX TOHSTUN, MPUMEHATH
COOTBETCTBYIOIIME IOHATHS IIPU OTIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX MPEBPALECHUI;
BBISBJISITH B3aUMOCBSI3b XUMUUYECKHX 3HAHUA C TOHATHSIMH U
MPEJICTaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopMUPOBAHHOCTH YMEHUH  HCIOJH30BATH
HAaVMEHOBAHUS XMMHUYECKHX COEIMHEHUH MEXIyHapOIHOTO
COI03a TEOPETUYECKON W MPHUKIAJTHOW XMMHUHU U TPUBHAIBHBIE
HA3BaHMsI BAKHEHIIMX BEIIECTB (TUJICH, alleTUIICH, TJIUIEPHUH,
deHoun, dopManbaerua, YKCycHash KHCIOTa, TNIMLWH, YrapHBIH
ra3, yrJIeKUCIbIA Ta3, aMMMakK, ramieHasi U3BeCTb, HeralmleHas
U3BECTh, NMHUTHEBAas COJAa M JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYeCKUX M OpPraHUYeCKHX BEUIECTB, YpPaBHEHUs
XUMHUYECKUX pPEaKIHH, OOBACHATH WX CMBICH; MOATBEPXKAATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAMU YpaBHEHUU
XUMUYECKUX PEAKIUM;

P66 05. cdhopMUPOBAaHHOCT, YMEHMH  yCTaHABIUBATH
MPUHAJIEKHOCTh U3YUYEHHBIX HEOPTaHUYECKUX U OPTraHUYECKUX
BEUIECTB K ONPEIEJICHHBIM KjaccaM M TpyIIaM COEAMHEHMH,
XapaKTepu30BaTb MX COCTaB M BAXKHEHIINE CBOMWCTBA;
OTIPENIENATh BHUJIbI XUMUYECKUX CBsI3el (KOBaJIeHTHAs, MOHHa,
METaJJIN4ecKasi, BOJOPOJHAs), THUIBl  KPUCTAJUTMUECKUX




PELIETOK BEIIECTB; KIacCU(PHUIIMPOBATE XUMUYECKUE PEaKIIH;
I1P6 07. chopMUPOBAaHHOCTh YMEHUH MPOBOJUTH PACUETHI TIO
XUMHAYECKUM (HOpMysIaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCTIOJIb30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEPU3YIOIMINUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MaccChl, 0OBEMa
(HOpMaJIbHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
HCII0JIb30BAaTh CHUCTEMHbIE XMMHYECKUE 3HAHUS JJISl NPUHSITUA
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnonb3oBaTh
COBpEMEHHEIE
CpezcTBa TOUCKa,
aHaM3a u
WHTEPIPETAITII
uHpopmanuu u
nH(pOpMaITMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npoeccCHoHaTbHOM
NeSITeNIbHOCTH

JINYHOCTHBIE Pe3YJIbTAThI J0JIKHBI OTPAKATH B YACTHU:

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
UAore KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MUDE;

— COBEpILICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEJIbCKOMN
KYJIbTYpbl KakK CpEICTBAa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yJabTAThl 10JKHBI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NM03HABATEJIbHbIMH el CTBUSIMMU:

B) padora ¢ undgopmanueii:

— BIAJETh HaBBIKAMHU TMOJYy4YeHUS HHDOpMaAlUKM U3
HUCTOYHUKOB  pa3HbIX  THUIOB, CAaMOCTOSTEIHHO
OCYILIECTBIISITh TOUCK, aHaliW3, CUCTEeMAaTH3alUi0 U
WHTEpIpeTauio WHOOPMALUK PA3IUYHBIX BUAOB U
(dbopM mpencTaBICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popMaTax ¢ yueToM
Ha3HaueHusT WHGOpPMAlMKM U IENeBOW ayauTOpHH,
BBIOMpass ONTUMalbHYIO (OpMYy TMpEACTABICHUS H
BU3YyalIU3allUH;

JucuunjinHapHble (MpeaMeTHbIE) Pe3yJbTaTbl U A0JKHBI
OTPakKATH:

IIP6 06. BaneHrWEe OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHUS
BEIIECTB M XWMHYECKHX SIBJICHUH (HAOIIOJECHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJISTTUPOBAHHKE);

ITP6 07. chopMHUPOBAaHHOCTh YMEHHUI MPOBOIUTH PAacuUeThl MO
XUMHYECKUM (popMylaM U ypaBHEHUSM XMMHUYECKUX peakiui ¢
UCIOJIb30BaHUEM (PU3UYECKMX BEJIMYUH, XapaKTEePHU3YIOIIHUX
BEUIECTBA C KOJIMYECTBEHHON CTOpPOHBI: Macchl, o0OBbema
(HOpManpHBIE  yCJIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;
UCIO0JIb30BaTh CHUCTEMHbIE XMMHYECKHE 3HAHUS ISl TMPUHATHUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH M
BBIIIOJIHATh ~ XMMHMUYECKUH  SKCIEPUMEHT  (IpeBpalieHus
OpraHUYECKUX BEIECTB MPU HArPEeBAaHUH, OJTyYCHUE STUIICHA U
W3YyYEHHE er0 CBOMCTB, KAUECTBEHHBIC PEAKIIMH HA ajbACTUIbI,
KpaxMaji, YKCYCHYIO KHUCJIOTy; JeHaTypamnus O€NKOB Tpu
HArpeBaHWU, LIBETHBIE PEAKIUU OEJNKOB; MPOBOJUTH PEaKIIUU
MOHHOTO OOMEHa, OMNpeAeNsiTh Cpeay BOJIHBIX pPAaCTBOPOB,
KayeCTBEHHBIE PEaKIUu Ha cyibdaT-, KapOoHAT- U XJIOPHU-
AQHUOHBI, HA KaTMOH aMMOHUS; pEIIaTh 3KCIEPUMEHTAIbHbIC
3amaun 1o TeMaM "Mertamibl" U "Hemerannsl'") B COOTBETCTBUU




— OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMalUK, €€ COOTBETCTBHUE
MOPaJIbHO-3TUYECKUM HOPMaM;

JICTUTUMHOCTB
IMpaBOBbBIM u

— BJIaACTb HaBbIKaMHW  paCIllO3HABAHUA W  3allMTHI
uHbopManuy, HWHOOPMAIMOHHOW  0E30MacCHOCTH
JIUYHOCTHU.

C TMpaBWIaMH TEXHUKM O€30IacHOCTH Tpu OOpaleHuH C
BEIIECTBAMU M JTAOOPATOPHBIM 000PYIOBAaHHEM; MPEICTABIIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (opme 3ammcu
YPaBHEHUN COOTBETCTBYIOIIMX peakuuid U (OpMyIHUpOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Yy/IbTATOB;

IIP6 09. chopMupoBaHHOCTH YMEHUS  AHAIU3UPOBATH
XMUMHUYECKYI0  HMHQPOpMallMio, TOJy4yaeMyl U3  pasHbIX
MCTOYHUKOB (CPEJICTB MaccOBOM HHpOpMAINH, ceTh MIHTepHET n

Apyrue).

OK 04. O¢pdexTrBHO
B3aUMOJICHCTBOBATh 1
paboTtath B
KOJJIEKTUBE U
KOMaH/Ie

JINYHOCTHBIE Pe3YJIbTAThI J0JIKHBI OTPAKATH B YACTHU:

rPaskAaHCKOT0 BOCTIMTAHUS:

— TOTOBHOCTH BECTH COBMCCTHyIO NCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMGHI/IG B3aHMOﬂefICTBOBaTL C COOUAJIBHBIMHA
I/IHCTI/ITYTaMI/I B COOTBECTCTBHU C UX (byHKHI/IﬂMI/I 158
Ha3HAYCHHUEM.

MeTtanpeaMeTHbIe Pe3yJbTAThI 10JKHbI OTPAKATD:

OBJlajleHUe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU

JeHCTBUSAMMU:

0) coBMecTHAas 1esITeJIbHOCTD.

— TOHMMATh U UCTIOJIB30BATh IPEUMYIIIECTBA KOMAHAHOMN
Y UHJIMBUIYAJIbBHOW pabOTHI;

— TMpUHUMATh  [EJIM  COBMECTHOW  JEATEJIbHOCTH,
OPraHu30BbIBaTh U KOOPJUHUPOBATH JICUCTBUS IO €€
JIOCTHKEHMIO! COCTaBJISITh ILUIaH JIelCTBHH,
pacnpenensiaTb poiad C y4eTOM MHEHUH YYaCTHUKOB
00CYXKJaTh pe3ylbTaThl COBMECTHOM PabOTHI.

OBJlaleHHe  yHHBeEpPCAJIbLHBIMHU peryasiTuBHbIMH

JeliCTBHSIMU:

r) NPpUHATHE ce0s U APYTHUX JIOJCH:

— TIPUHUMATh MOTHBBI U APTYMEHTHI PYTUX JIFOAEH TIPH
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

I[I/ICIII/IHJII/IHaprIe (l'[pe)_IMeTHble) pe3yJbTaTrbl U JO0JKHbI

0TpakKaTh:
IIP6 08. cdopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH W
BBITIOJTHATh ~ XUMHUYECKMH  DKCIIEPUMEHT  (TpeBpalleHUs

OpraHWYeCKHUX BEIIECTB MPH HarpEBaHUH, TIOJyYEHHUE dTUJICHA U
M3y4YEHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIMK HA aJIbJICTUJIBI,
KpaxMmaJl, YKCYCHYIO KHCIJIOTYy; JEHaTypamusi OCJIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKIMH OEIKOB; MPOBOJAUTH PEAKIINH
HOHHOTO OOMEHa, OMNpEeNeNsITh Cpeay BOJHBIX pacTBOPOB,
KaueCTBEHHBIC PEAKIMU Ha Cyib(par-, KapOoHAT- U XJIOPHU/I-
AHUOHBI, HA KaTHOH aMMOHHUS; pEeIIaTh JKCIEPUMEHTAIbHBIC
3amauu 1o teMaMm "Metamibl" u "Hemeramisl'") B COOTBETCTBUH
C TpaBWJIaMH TEXHUKH OE30MAaCHOCTH TIPH OOpAIICHUH C
BEIIECTBAMH U JJa0OpPaTOPHBIM 000PYIOBaHUEM; MPEICTABIATh
pe3yNIbTaThl XUMHUYECKOTO SKCIEpHUMEHTa B (opMme 3ammucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u ¢GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB.




— TMPU3HABATh CBOE IMPABO W IPaBO JAPYIHX JIOACH Ha
OIIIMOKU,

— pa3BUBaTh CIOCOOHOCTh TIOHWMAaTh MHUP C TO3UIUH
JPYToTo YelI0BeKa.

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUs 00
W3MCHCHHH KITMMAaTa,
010)20500020013§
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
NEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

JINYHOCTHBIE Pe3YJIbTATHI J0JIKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOTr0 BOCTIMTAHUS:

— c(hOpMUPOBAHHOCTh  JIKOJIOTHYECKON  KYJIBTYpHI,
MMOHUMAHHWE BIUSHUS  COIMATHLHO-YKOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUUATBHOMN
Cpenbl, OCO3HAaHUE  TJI00aJIBHOTO Xapakrepa
9KOJIOTMYECKUX MPobIIeM;

— IUIAaHUPOBAHME M  OCYIIECTBIEHHWE JEHUCTBHM B
OKpYXalolllel Cpele Ha OCHOBE 3HaHUs Leled
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

— AaKTUMBHOE HENpPUSTHE JACUCTBHM, MPUHOCAIINX BpEH
OKpYXarollen Cpeae;

— yMEHHE MIPOTHO3UPOBATH
9KOJIOTUYECKHE  MOCIEACTBUSA
JEUCTBUM, IPEIOTBPALIAT HX.

MeTanpeaMeTHbIe pe3y/ibTaThl J0JKHbI OTPAKATh:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NO03HABATEJIbHBIMHU ACHCTBUAMM:

B) padora ¢ undgopmanueii:

— HCNOJb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTUA B  PELICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3aIMOHHBIX 33/1a4 € COONII0IEHUEM TpeOOBaHUN
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HMH(OPMAITMOHHON 6€30MaCHOCTH.

HeOIaronpusITHIC
peINPUHIMAEMBIX

JucuunjinHapHble (MpeaMeTHbIE) Pe3yJbTaTbl U A0JKHBI
OTPaAKATH:

IIP6 01. chopmMupOBaHHOCTH TPEACTABICHUM: O XUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIH
XUMUW B TIO3HAHUU SIBIIGHUM TPUPOJBI, B (HopMupoBaHUHU
MBIIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEeIISHUS TPAKTUIECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOTHON cpesie;

IIP6 10. cdopmMupoBaHHOCTH YMEHHI cOOMIOIaTh IMpaBHIia
AKOJIOTUYECKH 11€JIECO00PA3HOTO MOBEICHUS B OBITY U TPYAOBOM
NESTeIbHOCTH B IENSIX COXpPaHEHHs CBOEro 3J0pPOBbs U
OKpYXXalolllel TPUPOAHOM Cpedbl; Y4YUTHIBaTh OIACHOCTh
BO3JICIICTBUSl Ha >KMBBIE OPTaHU3MBI OIpPENEICHHBIX BEIIECTB,
MOHUMAsi CMBICI TIOKa3aTejid MpeAeiabHOM  JIOMYCTUMOM
KOHIIEHTPAaLUH.




JIMYHOCTHBIE KOMIIETEHILIUH:

JIP 4. ITposBisiomuii 1 AEMOHCTPUPYIOLIUNA YBaXKEHHUE K TPY/y YEJIOBEKa, OCO3HAIOIIHMA
LEHHOCTh COOCTBEHHOTO TpyZJa MW Tpyda APYruxX JIOJCH. OKOHOMMYECKH aKTUBHBIMH,
OpUEHTUPOBAHHBIN HA OCO3HAHHBINA BHIOODP cepbl MPO(PecCHOHATBHON NESITEIBHOCTH C YUYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CeMbH, POCCHHCKOTO OOIIEecTBa.
Bripakaromuii 0CO3HaHHYIO TOTOBHOCTh K IOJIyYEHHIO NPO(ECCHOHATBHOTO 00pa3oBaHus, K
HENpepbIBHOMY 00Opa30BaHUIO B TE€UEHUE KU3HU J|eMOHCTPUPYIOIIMMI O3UTUBHOE OTHOILIEHHUE K
pPErYIIMPOBAaHUIO TPYAOBBIX OTHOWIEHUH. OpUEHTHPOBAaHHBIM Ha caMoOoOpa3oBaHHE U
npo(hecCHOHANBPHYI0 MEPENOJrOTOBKY B YCIOBHAX CMEHBI TEXHOJIOTUYECKOTO YKiIana |
COITYTCTBYIOIUX COLMANBHBIX mepeMeH. Crpemsimiics K (OPMHPOBAHHUIO B CETEBOH cpene
JMYHOCTHO U IPO(ECCUOHATBHOTO KOHCTPYKTUBHOTO «LIU(POBOIO CIIEAA.

JIP6. OpueHTHpOBaHHbBIN Ha IpO(eCCHOHATbHbBIE JOCTHKEHHUS, JESITEbHO BhIPAKAIOMINUN
[O3HABaTEeIbHbIE HMHTEPEChl € Y4YETOM CBOMX CHOCOOHOCTEH, 00pa3oBaTeIbHOIO U
podeccrnoHaIbHOTO MapuIpyTa, BBIOpaHHON KBaJIM(UKALINH.

JIP  12. IlpuHuMammMi  pPOCCUHCKHE TPAJAULUOHHBIE CEMEHHbIE LEHHOCTH.
OpueHTHPOBaHHBIN Ha CO3/IaHUE YCTOMYMBOM MHOT'0/IETHOW CEMbH, TOHUMAaHKE Opaka Kak cor3a
MYKYHHBI M JKCHIIMHBI JUISI CO3JaHUSl CEMbH, POXKICHUS W BOCIHUTAHMS AECTEH, HENPHUATHUSA
HaCWJIUs B CEMbE, YXOAa OT POJAUTEIBCKOW OTBETCTBEHHOCTH, OTKA3a OT OTHOIIEHUM CO CBOMMH
JeTbMH U UX (PUHAHCOBOTO COAEPIKAHMS.

1.4 KonuuecTBO 4YacoB Ha OCBOEHHE MPOrpamMMbl y4eOHOTO MpeaMera
OVILO1.10 Xumus

o0BeM yueOHOM Harpy3ku oOyyaroierocs — 54 yaca, B TOM 4ucCJIe:

00s13aTeNTbHON ayUTOPHON YUeOHOM Harpy3Ku oOyudarorierocs — 36 4acos

caMocTosTeabHas paborta — 18 gacon

IPOMEXYTOYHAs aTTECTAIlMs 10 MPEAMETY MpoBoauTcs B popme 3auema (1,
Il cemecmp).
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2. CTPYKTYPA U COAEP KAHUE OBLHIEOBPA3OBATEJIBHOI'O

HPEIMETA

2.1. O0bem npeaMerTa U BUAbI y4eOHO padoThI

. ba3zoBbii
Bua yyeOHoM padoThI

YPOBEHb

O06beM 00pa3oBaTe/ILHOI MPOrpaMMBbl pPeaMeTa 54 (36+18)
OcHoOBHOE cofep:xkaHne 36
TEOpEeTHYECKOE 00yUueHne 19
NPAKTUYECKUE 3aHATHS U JTaOOpaTOpHbIE pabOThI 14
IIpomexyTouHas arrecTanus (3a4er) 3
CamocrosiTeqibHast pabora 18
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaumenoBaHue Coaep:xkaHue yueOHOTro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO OpHEeHTHPOBaHHOe), | O0bém | ®opmupyembie
pa3iesioB U TeM JIa00pPATOPHBIE U MPAKTHYECKUE 3aHATHSI, IPUKJIATHOH MOIYJIb YacoB | KOMIIETEHI[UH
1 2 3 4
ConepxxaHue yueOHOro Marepuasa
Paznen 1. TeopeTnueckne 0CHOBbI XUMHH 10
Tema 1.1. Cojaep:kaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XUMHYECKUH 35IeMeHT. ATOM. SIpo aToMa, U30TONBL. DJIEKTPOHHAs 000J0UKa. DHEPreTUYeCcKHe
XMMUYECKHUE IOHATHS |yPOBHH, MMOJAYPOBHHU. ATOMHBIE OpOHTaNH, S-, P-, O- smeMeHTsl. OCOOCHHOCTH pacIpe/Ie/ICHUs 1
U 3aKOHBI, CTPOCHME |IJICKTPOHOB MO OPOUTAISIM B aroMaxX JJIEMECHTOB IEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS
aTOMOB  XMMHUYECKHX |KoH(purypamusi aroMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[MpakTiaeckas padora Nel. «OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PACUEThI 10
YPaBHCHHUSIM XUMHUYECCKHX PEAKITHID».
OTHOocHTebHBIC aTOMHAs U MOJICKYJIsipHass Macchl. MoJisipHas Macca. KoyimuecTBo BermiecTsa. 1
MaccoBas mons BemiecTBa. 3akoH ABoraapo. ModsipHbelii 00beM Ta30B. OTHOCHUTENIbHAS
IJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUSM XUMHUUYECKUX PEaKLUN ¢ UCIOJIb30BAHUEM MaCcCOBOM
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECCTBA
Camocmosmenvuas paboma «Pewenue 3a0ay no meme» 1
Tema 1.2. Conep:xaHue y4eOHOro Marepuaja 2 OK 01
Ilepnomuueckuii 3akoH | [leproaudeckas cucteMa xuMudeckux 3aemMeHToB .M. MenneneeBa. CBs3b MEPHOIUIESCKOTIO OK 02
u Ilepuonnueckas | 3akoHa u [lepromuveckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUS
CHUCTEMAa XMMHYECKHX | aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB, 00pa3zyeMbIX HUMU
anementoB  JI. M. | mpoCThIX M CIIOKHBIX BEHIECTB TI0 TPYIIaM M reproiaM [leproauueckoil cucTeMbl. 3HAUYCHHE
Menneneesa, UX CBA3b | MEPUOJUYECKOTO 3aKOHA U CHCTEMbl XMMHUecKuX sneMeHToB J[.M. MenneneeBa B pa3BUTUU
c COBPEMEHHOM | HAayKH.
Teopuei CTPOECHH | YCTaHOBJICHHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U MEPHOIUYECKUM 1
aTOMOB W3MEHEHHEM CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HUX COCAMHEHUH B COOTBETCTBUH C

MOJIOKEHUEM [Tepuoanueckoii CHCTEMBI. Perienue MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHX 3aJlaHUi Ha XapakTepu3alui XUMHUYECKUX 3IeMeHTOB «MeTaminueckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHUYECKUX JJIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B TNEPUOJUYECKONM CHUCTEME XHMHUYeCKux »diemeHToB JI.U.
MenaeneeBa
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[Ipaktuyeckas padora Ne2. «M3yueHne nepuoin4eckux 3aKOHOMEPHOCTEH 1 X B3aUMOCBSI3H CO
CTPOCHHEM aTOMOB).

Camocmosmenvras pa60ma «Pewenue 3a0ay no memey

Tema 1.3. CojaepikaHue yueOHOro MaTepuajia OK 01
Crpoenne  BemecTBa | CTpoeHue BeliecTBa. XUMHUUECKask CBS3b. BH/Ibl XUMUYECKOW CBSI3M (KOBAJICHTHAS HETIOJSIPHAsI
u IIPUPOJIA | U MOJIApHAs, HOHHAS, MeTaJlInueckas). MexaHnu3Mbl 00pa30BaHUsl KOBAJIEHTHON XHMHUYECKOU
XUMHUYECKOUI CBSA3U. | cBsi3u  (OOMEHHBIM W JOHOPHO-aKIenTopHbIM). Bomopomnas cBsi3b.  BaneHTHOCTB.
MHuoroo0pasue DneKTpooTpULaTeNbHOCTh. CTeneHb OKKCIeHNs. IOHbI: KaTHOHBI M aHHOHBI
BEIIECTB IIpakTHueckune 3aHATHS
[TpakTdeckas padota Ne3d. «CTpoeHHe BelIeCTBa U MIPUPOIa XUMHUSCKOHN CBSI3U».
JleMoHcTpanusi MoJeliell KpUCTAIIMYECKUX PEUIeTOK: MOHHOM (XJIOpHUIl HaTpus), aTOMHOM
(rpaduT 1 anmas), MOJIEKYJIApHOU (YIJIEKUCIBINA ra3, M0J), METANIMYEeCKON (HaTpHil, MarHui,
Menb). Pelienne nmpakTUyecKux 3alaHui Ha COCTaBIIEHUE ANIEKTPOHHO-Tpaduyeckux popmyn
aneMeHToB 1-4 neproos
Camocmosmenvras paboma «Pewenue 3a0au no memey
Tema 1.4. Conep:xaHue y4eOHOro Marepuaja OK 01
Knaccudukanus, Knaccudukanus HeopraHudecknx BemiecTB. HomeHKIaTypa HEOPraHMYECKUX BEIECTB OK 02
u HOMEHKIIATypa | (OKCUABI, TUAPOKCHABI, KHCIOTHI, COJM). BemiectBa MOJIEKYISPHOTO M HEMOJIEKYISPHOTO
HEOPraHN4ecKuX CTpoeHus. ArperatHble COCTOSIHUS BemecTBa. Kpucraninyeckue u aMopQHbIe BeECTBa. 3aKOH
BELIECTB IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIUIMYECKUX PELIETOK (aTOMHAsi, MOJICKYJIsIpHasi,

HMOHHAasi, MeTaJ’IJ’II/ILIeCKaﬂ). 3aBHCHUMOCTH CBOMCTBA BEIIECTB OT THUIIA KpHCTaJIJIH‘ICCKOI;'I peIHéTKI/I

IIpakTHYecKue 3aHATHS

[TpakTuueckas padota Ned. «HomeHKIaTypa HEOPraHUYECKUX BEIIECCTBY.

Pemenne mnpakTuyeckux 3alaHuil 1Mo Kilaccu(UKAlMM, HOMEHKJIATYpE U XUMHYECKUM
(dbopMylnaM HEOPraHMYECKHX BEIIECTB Pa3IMUYHBIX KIAcCOB (YrapHbIM ras, YrJIeKUCIbIA ras,
aMMUaK, raiieHas U3BeCTb, HeTallleHas U3BECTh, MUThEBAs COAA U APYrHX): Ha3BaHUS BEILIECTB
no MexayHapoanoit (MIOITAK) wnu TpuBHanbHOW HOMEHKIATYpEe W COCTaBICHHE (DOPMYIIBI
XMMHYECKUX BEIIECTB, OMpeJeNieHne MpUHAUIeKHOCTH K Kiaccy. Ilouck uHdopmammu mo
Ha3BaHUAM, UICHTH(PHUKATOpPAM, CTPYKTYPHBIM opMynam. AHAIN3 XUMUYECKOW HH(pOpMaIuy,
MOJIy4aeMoil M3 pa3HbIX UCTOYHUKOB (CpeAcTB MaccoBoil mHpopmanuu, ceTb MHTEpHET H

Apyrue)

Camocmosimenvuas pa60ma «Pewenue 3a0ay no memey
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Tema 1.5.
Turel
peakuui

XUMHUYCCKHUX

Conepxanue yueOHOro Marepuasa

Xumnueckas peaknus. Knaccudukamuss XUMHYECKHX peaklMid B HEOPraHMYECKOW U
OpraHMYECKOM XUMHUHU. 3aKOHBI COXPAHEHHUS MAacChl BEIECTBA, COXPAHEHMs] U IPEBPAILECHUS
SHEPruM NPU XUMHUYECKUX peakiuax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu (YpaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS, CTENEHb  OKUCJICHUS, OKHCIHTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU B IPUPOJE, IPOU3BOACTBEHHBIX IIpoOleccCax M
KHU3HECATSIILHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuii. XUMHYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuaja

CKopoCTh peakiuy, €€ 3aBUCHUMOCTb OT pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEArUPYIOIINX
BEILIECTB, KOHILIEHTPALMN PEarupyrollnux BELIECTB, TEMIEPATYPbl M ILIOIIAAN PEAKIIHOHHOU
noBepxHOCTU. TeroBble APPEKTh XUMUUECKUX PEAKIIUN: 3K30- U IHIOTEPMUYECKUE PEAKIINUH.
O6patumbie peaknuu. XuUMHUYeCKoe paBHOBecwe. DaKkTOpbl, BIMSIONME HA COCTOSHHE
XMMHUYECKOTO paBHOBeCHsl (KOHIIEHTpAIUsl PEareHTOB WM MPOAYKTOB pEaklWH, JaBleHUE,
temneparypa). [lpunnun Jle Hlatense

0,5

IIpakTHYecKue 3aHATHS

[Ipaktnueckas pabora NoS. «BnusHue pasznuuHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM
peakuumn».

PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 33aJaHM Ha aHanu3 (PAKTOPOB, BIUSIOIIMX Ha
U3MEHEHHE CKOPOCTH XMMHMYECKON PEAKIMH. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu OT
IIPUCYTCTBUS KaTaJHW3aTopa HAa IPHUMEpPE Pa3JIOKEHUs NEPOKCHIA BOJOPOJA C IOMOIIBIO
JUOKCHJa MapraHiia W Karajasbl. PellleHune NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHeHne npuHuuna Jle-Illarense nas HaX0XIEHUS HANIPaBJICHHUS CMEIEHUS PaBHOBECHS
XUMHUYECKOHN peaklMy 1 aHaJIu3 (pakTopoB, BIUAIOLIMX HA CMEIIEHUE XMMUYECKOIO paBHOBECHUS

0,5

OK 01
OK 02

Camocmosimenvuas pa60ma «Pewenue 3a0ay no memey

Tema 1.7,

PactBopbI, TeopHUs
AIIEKTPOJIUTHYCCKOM
JIMCCOLIMAIIMHA ¥ HOHHBIN
obOMeH

Copep:xaHue y4eOHOIro MaTepuaja

PactBopbl. Buasl pacTBOpOB MO COJEPKAaHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[lonsiTne o aAucmepcHbIX cucTeMax. VICTHUHHBIE W KOJUIOMAHBIE pacTBOPbL. MaccoBas A0S
BelecTBa B pactBope. [lonstue o BogopoaHom nokazatene (pH) pactBopa. DnekTpoiuTudeckast
mucconuanus. CusbHbIE U cllabble 2JIEKTPOJIUTHI, HEAJEKTPOIUTHL. Peakiinu noHHOTrO 0OMeHa

0,5

JlabopaTopHble 3aHATHS

JIaGopatopHas pabota Nel «IIpurotoBiaeHne pacTBOPOBY.

[IpuroToBiieHNEe pacTBOPOB 3alaHHOM MAaCCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA, IPOBEACHUE
peakuMii HMOHHOTO OOMEHa, OINpeAeieHue CpeAbl pPACTBOPOB BEIIECTB C  MOMOLUIBIO
YHUBEPCAJIbHOIO HMHJAMKaTOpa (KHCias, HeWTpajbHAas, IEJI0YHas). 3aJaHusi Ha COCTaBJICHUE

0,5

OK 01
OK 02
OK 04
OK 07
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HMOHHBIX peakuuil. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PAcTBOPHI,
HCII0JIb3yEMbIE B OBITOBOM U IPOU3BOJCTBEHHON AESTEIbHOCTH YEJIOBEKA

Pasnen 2. Heopranuyeckasi xumusi

Tema 2.1.
DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro MarepuaJja

Metamnel. [lomoxxenne wmetamioB B [leprogudeckoid CUCTEME XHUMHUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DJIGKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme ¢u3nyeckue
cBoiicTBa MeTa/uioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYCCKHHA PsJl HANPSHKEHUH METAILIOB.
XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAUIOB (HATPUM, KaJIMM, KaJbIMi, MAarHUA, aJIOMUHHM,
LIUHK, XpOM, XKeje30, MeAb) M uX coenuHeHud. OOmme crnocoObl TMOJYYeHHs] METaJUIoB.
[TpuMeHeHre METaJUIOB B OBITY U TEXHUKE

Hewmerannsl. [lonoxenne Hemeramios B [lepuoaundeckoit cucteme XumMudeckux anemenTos [1.1.
MenneneeBa M OCOOCHHOCTH CTpPOCHHS aroMoB. dusnueckwe CBOWCTBA HEMETAJJIOB.
AnnoTponus HEMETauIoB (Ha MpUMeEpe KUCiIopoa, cepbl, Gochopa u yriepoaa). XuMudecKkue
CBOWCTBA U NMTPUMEHEHNE BAKHEUIITUX HEMETAIIJIOB (TaJlOreHOB, CePhI, a30Ta, pocdopa, yriaepoaa
U KPEMHHS) MU HMX COEAUHEHMH (OKCHIOB, KHUCIOPOICOAEpPKAIIUX KHUCIOT, BOJOPOJHBIX
coenuHeHui). [IpumeHeHne BaKHENIINX HEMETAJUIOB ¥ MX COETMHEHHH

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, TUAPOKCHIIOB,
KHCJIOT, COJICW H Jp.). |'eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAICKAMUX K
pa3IUYHBIM KjaccaMm. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB IPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCTMHEHUH, BBICIIINX OKCUIOB U THIAPOKCHIOB

0,5

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHUE CBOMCTBA HEOPTAHMYECKUX BEIIECTBY.
CocraBiicHHE YpaBHEHUH XUMHUUYECKMX pEaKIMi ¢ ydacTHeM TIPOCTBIX M CIIOXKHBIX
HEOPraHMYECKHX BEIIECTB: METAIOB M HEMETAJIOB, OKCHUJOB METAJUIOB, HEMETAIOB M
aM(OTEepHBIX JIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAHUM U aM(pOTEPHBIX THAPOKCUIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl Macchl BemlecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEaKIUU BELIECTB, Pacu€Thl Macchl (00bEMa, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIUU, €CIH OJHO W3 BEIECTB MMEEeT mpuMecHu. PerieHne npakTuko-
OpUEHTUPOBAHHBIX 3aJ]aHUI Ha CBOWCTBA, COCTaB, MOJy4YeHHE W OE30MacHOE HCIOJIb30BaHUE
BOKHEHIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY U MPO(HECCHOHATHLHOM NesITENHOCTH YeI0BeKa

0,5

OK 01
OK 02
OK 04

Tema 2.2.

Conepxanue yueOHOro Marepuasia

JlabopaTopHble 3aHATHS

JlaboparopHas pabota No2 «nenTudurkanys HeOpraHMYeCKUX BEIIECTBY.

OK 01
OK 02
OK 04
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WNnentuduxarms
HEOPraHHYECKUX
BEIIIECTB

Pewrenne skcriepuMEHTANBHBIX 3a/1a4 110 XMMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, I10
pacno3HaBaHUI0 M TOJYYEHUIO COEJUHEHMM METaJUIOB M HEMETalIoB (B3aUMOJEHCTBHE
THJIPOKCHA AIFOMUHUS C PACTBOPAaMU KHCIIOT U IIeNoveH,). MnenTudukanus HeopraHn4ecKux
BEILIECTB C MCIOJIb30BAaHUEM HUX (U3UKO-XUMHUYECKUX CBOICTB, XapaKTEPHBIX Kaue€CTBEHHBIX
peakumii. KauecTBeHHbIe peaknuu Ha cyiabdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha KaTHOHBI
METAJUIOB M KATUOH AMMOHHMSI

Camocmosmenvuas paboma « Pewenue 3adau no meme» 3
3auer 3a 1 cemecTp 1
Pa3nes 3. Teoperuyeckue 0OCHOBbI OPraHN4YecKOi XMMHHU 19
Tema 3.1. Conepxxanue yueOHOro Marepuasa 2 OK 01
Knaccugukanmus, [Ipenmer opraHryecKol XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B MOJTYYCHUU HOBBIX
CTpPOCHHE H|BEIIECTB U MarepuasnoB. Teopus cTpoeHus opraHudeckux coennHeHnii A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TIOJIOKEeHUSA. CTPYKTYpHBIE ()OPMYITBI OPraHUYECKUAX BEIIECTB. | OMOJIOTHS, U30MEPHSL.
OpPraHUYECKUX BEUIECTB | XMMHUYECKAs CBSI3b B OPraHMYECKUX COSANHEHHSIX: KPaTHBIC CBS3H, G- U M-CBSI3H. 1
[IpencraBnenne o kimaccuUKaMu OpraHWMYECKWX BemlecTB. HOMEHKIaTypa OpraHHYecKHX
COCIMHEHUH (CHCTeMaTH4ecKas) M TpPUBHAIbHBIC Ha3BaHUS BAXKHEHIINX IPEICTaBHTEICH
KJIACCOB OPraHN4YeCKUX BEUIECTB
IIpakTHYecKkue 3aHATHS
[Ipaktuueckas padota Ne7. «HomeHKIaTypa OpraHu4ecKux BEIIECTBY.
OzHakomiieHHe ¢ oOpa3naMu OpraHMYecKHMX BEUIECTB M MaTepuajaMd Ha HUX OCHOBE,
MOJENUPOBAHNE  MOJIEKYJl ~ OpPraHMYECKHWX  BELIECTB,  HAOMIOJeHHME UM  ONMCAaHUE
JEMOHCTPAIIMOHHBIX ONBITOB IO TPEBPAIEHUI0 OPraHUYEeCKHX BEIIEeCTB MpPU HArpeBaHUU 1
(nnaBnenue, oOyriauBanue u ropenue). CocTtaBieHHE MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX
(dbopMynl OpraHMYECKHX BEIIECTB OTICNIbHBIX KJIAcCOB, HCIIONB3YSl HMX Ha3BaHHs 110
CUCTEeMAaTUYECKON M TpPUBHAIBLHOW HOMEHKJIAType (STWJIEH, alleTWIEH, TIJIHIepuH, (eHom,
dbopmanpaeru, yKCycHas KUCIOTa, MIHIKH). PacyeTsl mpocTeifmeit popmysbl opraHHuecKoit
MOJIEKYJIbI, UICXO/I U3 2JIEMEHTHOTO cocTaBa (B %)
Camocmosmenvuas paboma « Pewenue 3a0au no meme» 1
Pasnen 4. YriaeBoaopoabl 5
Tema 4.1. Coaepikanue y4eOHOro MaTepuajia 4 OK 01
Yraesogopoasl u  ux|I[IpenensHble yriaeBo0po/bl (AJIKaHbI): COCTAaB M CTPOEHHE, FTOMOJIOTHYECKUH psii. MeTaH U 3TaH: OK 02
IPUPOJHBIE MCTOYHMKH|COCTaB, CTPOCHME, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBa (peakiUH 3aMEIlEeHHs U TOPEHus), 2 OK 04
M0JIy4eHHE U IPUMEHEHHE.
HenpenenbHble yrieBoaopoas! (aJIKEHbI, alKaJHUeHbl, AJIKHHBI). 1
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AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psA. DTUICH U MPOIWIEH: COCTaB, CTPOCHHUE,
¢u3nvecKre 1 XUMHUYECKUE CBOMCTBA (PEaKLMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIUH,
OKHUCJIEHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: Oyranuen-1,3 u merunOyraaueH-1,3, XuMu4deckoe CTpOCHHE, CBOWCTBA (peakius
MOJMMEpPU3alK), TPUMEHEHUE (Ui CHHTE3a MPUPOJHOIO W CHHTETHYECKOrO KaydyKa |
PE3UHBI).

AJIKMHBI: cOCTaB M OCOOEHHOCTH CTPOEHHUS, I'OMOJIOTMUYECKHH psI. ALETHUICH: COCTaB,
XMUMHMUYECKOE CTpPOEHHE, (u3Mueckue M XMMHMUYECKHE CBOMCTBAa (peakluu TUIPUPOBAHUSA,
raJOrCHUPOBAHUS, THIPATAllMd  TOPEHWs), TMOJy4YeHHEe ¢  TNpUMeHeHHe  (MCTOYHMK
BBICOKOTEMITEPATYPHOTO TNIAMEHH JUIsi CBAPKH U PE3KH METAJLIOB)

ApomaTrueckue yriieBoJI0poabl (apeHbl). beH30a 1 ToMyos: cocTaB, cTpoeHUE, pu3ndeckue u
XMMHUYECKHE CBOMCTBA (peaklyy raJloreHUpOBaHMs U HUTPOBAHUS ), OJydEHUE U MPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsHHUE OCH30Ja HA OPraHu3M uelioBeka). [ eHeTHdyeckas CBsi3b MEXIY
YIJIEBOJIOPOIAMH, IPUHAIIEKAIIMMH K Pa3JIUYHBIM KIIACCaM.

[Ipupoanbie HCTOUHUKH YriIeBoA0po0B. [IpuponHslii ra3 u nonytHsle HeQTsHBIE Ta3bl. HedTh 1
n e€ mpoucxoxzaeHue. CrocoObl nepepaboTku He(TU: MeperoHka, KPeKUHI (TePMHUECKUH,
KaTaluTUueckuii), mmponu3. [IlpoaykTtel mepepaboTku HedTH, UX TNPUMCHEHHE B
MIPOMBIIITIEHHOCTH
u B ObITy. KaMeHHBIH yroib U MpOayKThl €ro nepepaboTKu
Tema 4.2. Copep:xaHue y4e0HOI0 MmaTepuaja 1 OK 02
@usuko-xumMudeckue |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA JlaGopaTtopnas pabota Ne3 «CBoiCTBa YyriIE€BOIOPOIOBY.
YII€BOAOPOIOB TpuBuanpHas U MeXAyHapoAHAass HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOJy4EHUS 1
yriaeBoaopoaoB. [lomyueHnue sTuieHa U u3ydeHHe ero CBOMCTB. MojenupoBaHHe MOJEKYT U
XAMHUYECKHUX MPEBPAICHUN YIIIeBOIOPOIOB (Ha MpUMepe 3TaHa, STHICHA, alleTHICHA U 1Ip.) U
raJIOr€HOMPOU3BOJHBIX
Camocmosmenvuas paboma « Pewenue 3adau no meme» 2
Pa3nes 5. Kuciiopogocoaep:xanye opranuieckie coeJuHeHust 7
Tema 5.1. Copepxanue yueOHOro Marepuasa 1 OK 01
Crnuptsl. DeHon [penenbHbIC OAHOATOMHBIC COUPTHI (METAHOI M ATAHOJI): CTPOCHUE, (PU3NYECKHE U XUMUYCCKHE OK 07
CBOMcTBa (peakUuy C aKTUBHBIMH METaJUlaMH, TaJOr€HOBOJIOPOJAaMU, TOPEHUE), IPUMEHEHHE. 1

BO,Z[OpO,Z[HLIe CBA3HU MCKAY MOJICKYJIaMH CIIUPTOB. Ddu3noIorudyeckoe JCMCTBHE METaHOJA U
OTAaHOJIa Ha OPraHU3M YCJIOBCKA.
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MHoOTr0oaTOMHBIE CITUPTHI (ITHICHIIMKOb U TIIUIEPHH): CTPOCHUE, GU3MYECKUE U XUMHUUCCKHE
CBOMCTBa (B3aUMOJICHCTBHE CO IIEJIOYHBIMU METallIJaMH, KauyeCTBEHHas peakuus Ha
MHOTOATOMHbIE cnupThl). Dusnongoruuyeckoe AeiicTBUe Ha opraHu3M uenoBeka. [Ipumenenue
IVIMLEPUHA U OTUJICHTJINKOJIS.

®enos. CTpoeHne MOJIEKYNbl, (U3NYECKUE M XUMUYECKHe CBOHCTBa (heHoNa. TOKCHYHOCTD
¢eHouia, ero GpuU3NOIOrUYECKOE NCHCTBHE Ha OpraHu3M denoBeka. Ilpumenenue gpenomna

Tema 5.2.

AJperuanl.
KapGoHoBBIE KUCTOTHI.
CnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anbrerunpl U KeTOoHbl ((opManblIeruj, aueranbJerujl, aleToH): CTpoeHue, (u3nueckue M
XMMHMYECKHUE CBOMCTBA (pEakUUU OKHMCIEHUS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIE pEaKIUH),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAas W YKCYCHasi KHUCIJIOTHI):
cTpoeHue, (u3nueckne M XUMHUYECKHe CBOHCTBa (00uIuMe CBOWCTBAa KHCJIOT, peakuus
sTepudukanum), mNoiaydyeHHue U mnpuMmeHeHue. CTeapuHOBas U OJIEMHOBAs KHCIOTHI Kak
MIPEICTaBUTENHN BBICIIUX KApOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIINX KAPOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ uaposin3 ciokHbIX 3¢upoB. JKupsl.
IM'maponns xupos. [IpuMenenue xnupoB. bruosiornyeckas posb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4e0HOIr0 MaTepuaja

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YrIeBOAOB (MOHO-, TU- M ToOjMcaxapuibl). [oko3a —
MPOCTEHIIIMIA MOHOCAXapuI: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI, (PH3UYECKUE U XHUMHUYCCKHE
CBOWCTBa TJIOKO3BI (B3ammozelicTBhe ¢ ruapokcumom meau (II), okucieHne aMMUAYHBIM
pactBopoM okcua cepedpa (1), BoccraHoBIICHHE, OpOKEHHUE TIIFOKO3bI), HAX0XKICHUE B TIPUPO/IE,
MPUMEHEHHE TJIFOKO3bl, OWOJIOTHYECKas POJb B KU3HEICATEIBHOCTH OpPraHW3Ma YeJOBEKa.
dotocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Caxapo3a — TIpeACTaBUTENb JAUCaXapuoB, THIPOJIM3 Caxapo3bl, HAXOXKICHHE B IMPHUPOJC U
MPUMEHEHHE.

[Tonucaxapuapl: Kpaxmall W IEIUI0N03a Kak IpUpoaHble moiaumepbl. CTpoeHHe Kpaxmalia U
EJLTFOJIO3bI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA Kpaxmalia (THIPOJIn3, KadeCTBEHHAs PeaKIUs
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
Du3NKO-XUMHYECKHE
CBOIiCcTBa
KHUCJIOPOI0COAECPKALLINX

Conepxanue y4eOHOro Marepuasa

IIpakTHYecKHe 3aHATHSA

[Ipaktueckas pabota Ne8. «HomeHkiatypa KHCIOPOJOCOJEPKAINIUX  OPraHUYECKUX
COEIMHEHUIT.

OK 01
OK 02
OK 04
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OpraHUYECKUX
COEIMHEHUN

TpuBnanbHas U MeXIyHapoaHas HOMEHKJIATypa, XUMHUECKHE CBOWCTBA, CIIOCOOBI MOJTYYEHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT M 3(UPOB, aTbIETUIOB U KeTOHOB. CocTaBiIeHHE CXeM
peakumii (B TOM 4YHCJIE€ TO NPEAJIOKEHHBIM LEMOYKaM IPEBpAIIEHHU), XapaKTepU3YIOMNUX
XMMHYECKHE CBOMCTBA KUCIOPOIOCOACPIKAIINX OPraHMYECKIX COSAMHEHUI

[MpakTaeckas pabora Ne9. «Xumudeckue u (U3NYECKUE CBOMCTBA KHUCIOPOIOCOACPIKAIIIX
OpraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIOACHWE ¥ ONHCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIIHMPTOB,
Ka4eCTBCHHBIC PEAKI[MH OJHOATOMHBIX CHHUPTOB (OoKucieHue 3taHona okcugom memau (1)),
MHOTOQTOMHBIX CIHPTOB (B3auMojieiicTBue rimiepuna ¢ ruapokcuaom meau (1)), anpaerunos
(okuclieHHe aMMHUAYHBIM pacTBopoMm okcuma cepebpa(l) u ruapokcumom memm  (I1),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), U3y4E€HHE CBOMCTB pacTBOpPa YKCYCHOW KHCIOTHI

Camocmosmenvuas paboma « Pewenue 3a0au no meme» 2
Pa3znea 6. A3oTrconepskainye OpranHnyecKkue coeIuHeHus 2
Tema 6.1. Conep:xanue yueOHOro Marepuaja 2 OK 01
AMUHBL. AMUHBI: METHJIAMUH — MPOCTEHIINNA MPEACTABUTENIF AMHHOB: COCTaB, XUMHYECKOE CTPOCHHE, OK 02
AMHWHOKHCJIOTBHI. (br3UYecKre U XUMUYECKHE CBOMCTBA, HAXOXK/ICHNUE B MPUPO/IE. OK 04
benku AMUHOKHUCIIOTHl Kak aM@OTEpHbIE OpraHuyecKkue coeAuHeHus. DPu3nyecKue U XUMHUYECKHe

CBOWCTBA aMUHOKHCIOT (Ha TpUMepe TIuIMHA). buojornmueckoe 3HaAYeHHUE AMHUHOKHCIIOT. 1

IlenTnael.

benku xak mpuposansie monumepsl. [lepBuuHas, BTopuyHas M TpeTUYHasl CTPYKTypa OENKOB.

XUMHYECKHE CBOMCTBA OEIKOB: TMIPOJIN3, ACHATYpalusi, KaYeCTBEHHbIE peakluy Ha OelIKu

IIpakTHYecKkue 3aHATHS

[Ipaktrueckas padota Nel0. «CBoiicTBa a30TOCOIEpPKAIMX OPraHUYECKUX COCTUHECHHI».

Ousnyeckue M XUMHUYECKHE CBONCTBA aMHMHOB (pEakuu C KUCIOTaMU U TOpPEHUs) H 1

aMUHOKHCIIOT (Ha mpumepe riuiuHa). HaGmonenue u onucanue JeMOHCTPAIIMOHHBIX OMBITOB:

JIeHaTypalus OCJIKOB IMPU HArPeBaHHUH, IBETHBIE PEaKIi OEIKOB

Camocmosmenvuas paboma « Pewenue 3adau no meme» 1
Pa3nes 7. BbicokoMoJIeKyJISIpHBIE COEINHEHUSI 1
Tema 7.1. Conepxanue y4eOHOro Marepuasia OK 01
[1acT™Macchl. TlpaKkTHYecKHe 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktnyeckas pabora Nell. «CuHrte3, aHanmu3 M KiacCU(UKAIMS BBICOKOMOJEKYISIPHBIX 1 OK 04

COCIUHEHUI»
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OcCHOBHBIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEHEHb IOJUMEpPU3ALUM, CPEIHsAsd MOJIeKylaspHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MMOJIUKOHICHCALIUS.
O3zHakomiieHHe ¢ oOpa3uamMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyKOB:
I1acTMacchl (TOJIMATUIIEH, MOJIUIIPOIUIIEH, MTOJMBUHUIXIOPU, MOJUCTUPOI); HATYpaIbHbIA U
CUHTETHYECKUE Kayudykd (OyTaaueHOBBIM, XJIOPOIPEHOBBI M HW3OMNPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIOTIOK, INEPCTh, HIEIK), MCKYCCTBCHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KAIPOH M JIABCaH)

Camocmosmenvras pa60ma «Pewenue 3a0ay no memey

IMpodeccnoHaILHO OPHEHTHPOBAHHOE cO/IepKaHHeE (ColepKaHNe MPUKJIATHOT0 MOJIYJIsI)

Pa3nea 8. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH Y€JI0BEKA

Tema 8.1.

XuMuyeckme
TEXHOJIOTHHU

B TOBCETHEBHOM
u  npodeccHoHaIbHON
JIeSITEILHOCTH YeJIOBEKa

Copep:xaHue y4eOHOro marepuaja

[IpaBuna 3KOJOrMYECKH LIE€JIecCO00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOW JESTEIBHOCTU B
LENSAX COXpPaHEHHUsS CBOETO 3/I0POBbS M OKPYXKAIOMIEW MPUPOJHON Cpeabl, OIMAaCHOCTh
BOS}IGﬁCTBI/IfI Ha JKHUBBIC OpraHu3Mbl OPraHUYCCKUX BCIICCTB OTACIIbBHBIX KJIACCOB
(yrneBoaopoibl, COHUPTHI, (EHOJBI, XJIOPOPTAaHUYECKHUE MPOU3BOIHBIC, AITBACTUIB U IIp.),
ToKa3aTesb MPeIeIbHO TOTMyCTUMOM KOHIICHTPAIMU U €70 UCTIOIh30BaHUE.

Ponp xumum B oOecriedeHUH HKOJIOTHYECKOM, SHEPTETHUYECKOW M TMHUIEBON OE30TacHOCTH,
Pa3BUTHH  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBHUCHMOCTH OT BHUJA
poheCcCHOHANTBHOM IEATEILHOCTH ), HOBBIX HCTOYHUKOB YHEPTUH (aIbTEPHATHBHBIC HCTOYHUKHU
sHepruu). [loHATHE O HAyYHBIX METOJAxX IIO3HAHHUS BEIIECTB W XHMHYECKHX PEaKIIUM.
[IpencraBnenuss 00 OOIMMX HAYYHBIX MPUHIIMAIAX MPOMBIIUICHHOTO MOJYYEHUS BaKHEHIIMX
BeIlEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI, METAHOJIA).

XuMHST W 3]I0POBbE YEJOBEKA: IIpaBWja OE30MacHOrO0 WCIOJIb30BaHUS JICKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMHUHU B TTIOBCETHEBHON KU3HU

0,5

IlpakTHyeckue 3aHATHSA

[Ipaktnueckas pabora Nel2. «IIpumeHeHHE XMMHUYECKHX BEIIECTB M TEXHOJOTHUU C Y4ETOM
Oymyuieit mpodeccHoHaNbHON AeATeIbHOCTU Y.

Pemenune keiic-3aauy Mo TeMaM: NHILIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO MUTAHHUS,
BOKHEMINIME CTPOUTEIbHBIE U KOHCTPYKIMOHHBIE MaTepHalbl, CEJIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHaibl JUIsl DIEKTPOHUKH, HAaHOMAaTEpHAIbI,
TEKCTUJIbHBIE BOJIOKHA, WMCTOYHUKUA DJHEPrHH, OPTaHUYECKUE W MUHEpaIbHbIe YIOOpEHHS,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, OBITOBAs XUMUS, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

1,5

OK 01
OK 02
OK 04
OK 07
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3amura: [lpeacraBneHue pe3yiabTaTOB peIHICHUS Keic-3agad B ¢GopMe MHHHU-JOKIAaa
(momyckaercs MCIOJIb30BaHNE TPpaUUECKUX U TPE3CHTAIIMOHHBIX MATEPHAIIOR)

IIpome:kyTouHasi arTecTanus no gucuunaune (auddepeHnupoBaHHbIi 3a4eT) 2 ceMecTp

Bcero

36
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3. YCJIOBUSA PEAJIMBALIMUA YYHEBHOI'O ITPEIMETA
3.1. Insa peanu3anuu NporpaMMsbl y4e0OHOro nmpeaMera npeaycMoTpeHbl

cdleayromue cnenuaJadbHbIC TOMCICHHAA

Kabunet «EcTecTBEHHBIX AUCIUILUIMHY, OCHAIIICHHBIN
- 000pyIOBaHUEM:

paboure MecTa Mo KOJIMYECTBY CTY/ICHTOB;

pabodee MeCTO MpernoaaBaTers.

- TEXHUYECKUMU CPEJICTBAMHU OOyUCHHUS :
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHEIE;
ayJIMOBU3YyaJIbHBIC.

CHQHH&J’[HI&HPOB&HHaﬂ Me0esIb U CHCTEMBI XpaHCHUSA

1 | Cron nabopaTOpHBII I€MOHCTPAIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOM, MOIBOJIKON M OTBEJICHUEM BOJIbl, CAHTEXHUKOM,
HIIEKTPUYECKIMH PO3ETKAMHU, ABTOMATAMH aBaPHIHOTO OTKJIFOUSHHSI TOKA)

2 | Cron mabopaTopHBI IEMOHCTPAITMOHHBIA ¢ HAJACTPOUKOMH (C 3aIIUTHBIM, XHMOCTOWKUM H
TEPMOCTOUKHUM ITOKPBITHEM)

3 | Cton yueHHUeCKHit 1Ta00PaTOPHBIN, PETYIHUPYEMBIH IO BBHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTOWKHUM MOKPHITHEM, PAKOBUHOM, OOPTHKOM TI0 HAPYKHOMY
Kparo, OJIBOJIKOM U OTBEIEHUEM BOJIbI, U CAHTEXHUKOMN)/CTON yUeHUYECKUH,
PEeryIupyeMBblii 1o BEICOTE (MTPHOOPETAETCS TOJBKO NMPH HATMYUH CHIETIHATHHOTO
J1a00PaTOPHOTO OCTPOBHOTO CTOJIA) (110 KOIUUECHB) 00YUaArOUUxcsl)

4 | Ctyn y9eHHUECKHH (no Konuuecmasy o0y4arouuxcs)

5 | Oruerymurensb

6 | Jlocka kimaccHasi/PenbcoBasi cucteMa ¢ KJIaCCHOW M MHTEPAKTUBHOM JI0CKOM
(mporpamMmHO€ 00ecTieYeHHE, MPOSKTOP, KPETICHUSI B KOMIUICKTE )/ HHTEPAKTUBHO M
MaHeNbI0 (MporpaMMHOE 00ecrieYeHuEe B KOMILJICKTE)

7 | Ctou ¢ ssmuKamMu J1s1 XpaHEeHUsI/TyMOO# (pabouee mecmo npenodasamenst)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)

9 | Jocka nmpooOkoBasi//{ocka MarHuTHO-MapKepHas

10 | Cuctema (YCTpOMCTBO) JIsl 3aTEMHEHUSI OKOH

11 | [lIxad BBHITSHKHON TAHOPAMHBIN

12 | xad mist XxpaHeHUs: Y9eOHBIX TOCOOMH

13 | Anreuka yHuBepcaibHas 1J1s1 OKa3aHUsl IEPBOM METMIIMHCKON MOMOIIU

TexHuvyeckne cpeacTaa

1 | MHOroQyHKIIMOHAJILHOE YCTPONCTBO/TIPUHTED

2 | aTepakTUBHBIA TPOTPAMMHO-AIAPATHBIN KOMITIEKC MOOWJIBHBIN MIIM CTAIIHOHAPHBIN
(mporpammHoOe obecrieueHue, IpoeKTop, KpemieHne B koMmiiekte)/PeiapcoBast cucrema ¢
KIJIACCHOM U MHTEPAKTUBHOM J0CKOH (IIporpaMMHOE o0ecreueHue, MPOeKTOp, KperieHne
B KOMIUICKTE)/HHTEPAKTUBHOM TMaHEJbI0 (ITpOrpaMMHOE 00eCTIeYeHIE B KOMITJICKTE)

3 | IlepcoHanbHbIi KOMIBIOTEP € IEpUpEepUei/HOYTOYK (JIMIEH3MOHHOE IIPOTrPaMMHOE
oOecrieyeHne, 00pa3oBaTEIbHbBIN KOHTEHT M CUCTEMa 3aIllUThl OT BPEIOHOCHOM
nHpopMaluu, nporpaMmMHoe odecrieuenue Uit tuppoBoit 1adopatopuu, ¢
BO3MO’KHOCTBIO OHJIAMH-0ITpOca)

DJICKTPOHHBIE CpeAcTBA 00y4eHust

1 | DnexrponHble cpencTBa 00ydeHus/MurepakTuBHbIe ocooust/OHnaliH-Kypcesl (no
pazoenam pabouei npocpammol)

JleMOHCTpalMOHHBIEe Y4eOHO-HaTJIsIAHbIC TOCO0HNSs

1 | CnoBapu, CipaBOYHUKH, SHIMKIONEIVS (10 XUMUYECKUM HAYKAM)

2 | KoMIiekT mopTpeToB BEIMKHX XUMUKOB
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3

TTocoOus HArJIAIHON KCIIO3ULIUHA

4 | Ilepuonuyeckas cucreMa xuMuueckux anemeHToB .M. Menzaeneena
Crnenuajau3upoBaHHasi MedesIb M CHCTEMbI XPaHeHHUs 1JIsl XMMHYeCKOii JJabopaTopuu

1 | JJaGopaTopHBIif OCTPOBHOU CTOJ (IBYXCTOPOHHHMA, C 3aIIUTHBIM, XHMOCTOMKUM H
TEPMOCTOMKHUM MOKPBITHEM, HAZICTOJIbEM, C TIOJICBETKOM M IEKTPHUUECKUMH PO3ETKAMHU,
MIOABOJIKOM M OTBEIEHUEM BOJIbI, U CAHTEXHUKON)

2 | Ctyn 1abopaTOPHBI, PETYITHPYEMBIN MO BBICOTE

3 | Cron mabopaTopHBIi IEMOHCTPAIMOHHBIN (C 3alIUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKUM
MOKPBITHEM, PAKOBUHOM, MOIBOJIKON U OTBEJICHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUYECKIMH PO3ETKAMHU, aBTOMATAMH aBAPUIHOTO OTKJIIOYCHHS TOKA)

4 | Cron nmabopaTopHBIA JEMOHCTPAIIMOHHBIN C HAICTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKHUM ITOKPBITHEM)

5 | Crox ¢ suKaMu Jj1si XpaHeHHs!/ TyMOon

6 | Kpecno oducnoe

7 | Or"erymurenb

JleMOHCTpaIIMOHHOE 000PY/A0BaHUE U MPUOOPHI /I Ka0HHETa U JadopaTopuu

1 | Becnl anexrponnsie ¢ USB-niepexoqHukom

2 | CTONMK MO TheMHBIN

3 | Hentpudyra nemoHCTpaIrimoHHAS

4 | llTaTuB NEMOHCTPAITMOHHBIN

5 | Anmapart ais npoBeJIeHUS] XUMUYECKUX PeaKIHii

6 | Ammapat Kunma

7 | OBnmometp

8 | 'openka yHuBepcanpHas

9 | Ilpubop st WILTIOCTPAIIUY 3aBUCHUMOCTH CKOPOCTH XUMHUYECKUX PEAKIIHI OT YCIOBUMA
OKpY’KaroIlEen Cpeibl

10 | HaGop st pyiekTpon3a IeMOHCTPAITMOHHBIN

11 | [TpuGop 11t OTIBITOB TIO XMMHUU C JIEKTPUUECKUM TOKOM (J1a00paTOPHBIN)

12 | ITpuGop /i OKUCIEHUS] CIUPTA HAJ METHBIM KaTaIu3aTOPOM

13 | IlpuGop /i nosydeHus TaJoOUuI0ATKaHOB AEMOHCTPAIIMOHHbII

14 | ITpuGop /ig NOJTy4EHUS] PACTBOPUMBIX BELIECTB B TBEPJIOM BHJIE

15 | YcranoBka a1 GriibTpoBaHUS MO BAKYYMOM

16 | [Ipubop st onipeesieHns CoCTaBa BO3ayxa

17 | I'a3oananu3aTop KUCIOPOJa U TOKCHYHBIX Ta30B ¢ HU(POBON MHAMKAIIMEH MTOKa3aTese

18 | ITpuGop /i WILTIOCTPAIIMK 3aKOHA COXPAHEHHUS MacChl BEIIECTB

19 | YcraHoBKa Juisi IeperoHKy BEHIECTB

20 | bapomeTtp-aneponn

21 | Habop nmst u3yyeHusi BOJOPOAHON SHEPTETUKH

22 | pH-metpsl (donoanumenvroe sapuamusnoe obopyodosariie)

JlabopaTopHO-TeXHOI0rH4ecKoe 000py10BaHMe VI KaOuHeTa U JjabopaTopumn

1 | IlpuGop g nosydyeHus TaJouI0ATKaHOB U CIIOKHBIX A(UPOB 1a00PATOPHBIA

2 | Konbonarpesarenb

3 | DneKTpoIuIMTKa

4 | bans koMOMHMpOBaHHas JabopaTopHas

5 | Bechl s chimydnx MaTepuanoB

6 | IIpubop 11 moyyeHus razoB

7 | CnuproBka jabopaTopHas

8 | MarHuTtHas Memianka

9 | Mukpockon udppoBoii ¢ pyKOBOJICTBOM I0JIb30BaTeNsl M MOCOOMEM /ISl yYaIlluXCs

10 | HaGop 1ist YUCTKU ONTUKH
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11

HabGop nocy il 1s1 peakTHBOB

12

Habop nocyibl 1 mpuHaANIEKHOCTEH 7151 pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIECTB

13

Habop npunaanexHoCTel 17151 MOHTaXa MPOCTEHIINX NMPUOOPOB 110 XUMHH

Habop nmocyiel 1 npuHaIeKHOCTEH W3 mponmieHa (MUKPOJI1abopaTopusi)

.JIaﬁopaTopHaﬂ XUMHYECCKas nmocyaa nJis Ka0HHeTa U naﬁopaTopnn

Kommuiekt ko160 1eMOHCTpaIMOHHBIX

Ha6op npobok pe3nHOBBIX

[Tepexon CTEKIIAHHBIN

[IpoOupka Bropua

[IpoOupka ABYXKOJIEHHAs

CoenmHnUTEND CTEKIITHHBIN

3aXM BUHTOBOH

3axxum Mopa

OO|INO OB WIN| -

[Inanr CHIUKOHOBBIN

=
o

KoMmmekT crexksissHHOM nocy/ipl Ha nuindax 1eMOHCTPAMOHHbII

[
[

Jlo3upyroiiee yCTpoicTBO (MEXaHUYECKOE)

[EY
N

KommuiexT n3nenmit n3 kepamuku, dapdopa u dasHca

[EY
w

Kowmmnext noxex GpapdopoBbix

[EEN
N

KoMmiekT MepHbIX K0JIO MaJIoTo 00beMa

[EY
(6]

Kowmmnekt MmepHbIX K010

[EY
(op]

Kommext MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[EY
\l

Kommext MCPHBIX HUJIMHAPOB CTCKIITHHBIX

[N
oo

Kowmrmiexr BOPOHOK CTCKJIAHHBIX

[N
O

KomiuiekT nmuneTox

N
o

KoMmiekT cTakaHOB IIJIACTHKOBBIX/CTEKISHHBIX

N
[y

KoMInIexT ctakaHoB XUMHYECKUX MCPHBIX

N
N

KomrmiexT crakaHuYnKkoB JJIs1 B3BCIIHUBaAHU A

N
w

Komrmiexr CTYIIOK C IIECTUKAMU

N
~

Ha6op mmareneit

N
ol

Ha6op nunmeron

N
[ep}

Hab6op yamex [Terpu

N
-~

TpyOka creknsiHHas

N
oo

DKCHUKATOP

N
©

Yama KpUCTaJUIM3alluOHHAasA

w
o

II{ymnie!l TUreNIbHbBIE

w
e

bropetka

w
N

[Tpobupka

w
w

banka nog PCAKTHUBLI ITIOJIMOTUIICHOBAA

w
~

banka nmog PCAKTHUBbBI CTCKIIIHHAA U3 TCMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI71

w
o1

Habop CKISIHOK [UIs1 paCTBOPOB PEaKTHBOB

w
(o3}

ITamouka cTekIsHHAas

w
Yy

taTuB s mpoOHpPoK

w
oo

Kommuekr CpCACTB I I/IH,HI/IBI/I,HyaJIBHOI>’I 3alIUThI

w
©

Kommuekr TCPMOMCETPOB

N
o

CYI_HI/IJ'ILHEUI MaHCJIb JJId MOCYAbL

o~
H

dunpTpoBanbHas Oymara/(puibTpsl OyMaXKHbIE (OONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mopenu (00beMHBIE U IVIOCKHE), HATYPaJIbHbIE 00beKTHI (KOJICKIUH, XHMUYEeCKHe

PeaKTHBbI) 1JIsl Ka0MHeTa H JIa00paTOpuH

1 ‘ Kommiekr MoAeaen KPUCTAJUINYCCKUX PCIICTOK
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Moiennb MOJIeKyYITbI Oelka

HabGop anst MoienupoBaHusi CTPOCHHSI HEOPTAaHIMYECKUX BEIIECTB

HabGop anst MoienupoBaHusi CTPOCHHSI OPTaHIMYECKUX BEIIECTB

HaGop ju1s MOJieIMpoBaHUs CTPOSHHS aTOMOB U MOJIEKYJI

Habop 1 MoiesIupoBaHysl AEKTPOHHOIO CTPOEHUS aTOMOB

KoMIuiekT KoJu1eKumn

O INO|O1 BN

KoMmirexT XumMmaeckux PCAKTHBOB

Oo6opynoBanue JJaDOPAHTCKON KaOUHeTa XMMUH

Cron ¢ AuKamMu Jyist XpaHeHus1/ TyMO0i

Kpecno oducnoe

Crton 1abopaTopHBI MOCUHBIH

CYIHI/IJ'IBHEUI MaHCJIb JJId MOCYAbL

[Hxad s xpaneHus: yueOHbIX TOCOOUIA

Hlkad 11 XpaHeHHs XUMHYECKHUX PEaKTHBOB

[Hxad s xpaneHus: 1a60paTOPHON NMOCYIBI/ TIPUOOPOB
kad BBITSKHON

JlaGopaHTCKHil CTOJ

Cryn n1abopaTopHBI, peryIupyeMblil o BEICOTE
DIIEKTPUYECKHUN aAKBAIUCTUILISITOP

[xad cymumbHbINT

Pe3nHOBBIE IEpUaTKN

KommexT eprieil 11st MbIThS J1a00OpaTOPHON MOCY/IbI

OO |INOOTAWIN|F-

(e
N

[EEY
N

[EEY
w

(BN
N

3.2. MudgopmanmonHoe odecnevyeHne peajn3anuu NporpaMmsbl

3.2.1. OcHOBHBIE UICTOYHUKH
3.2.1.1. OcHOBHBIE ITI€YAaTHEIE U3JAHUS

1.T'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. u ap. Xumus. 10 kiacc.
bazossiit ypoBens/ O. C. I'abpuensin, U. I'. Octpoymos, C. A. CrnagkoB. — 5-¢
u3aaHue, crepeotunnHoe — MockBa : AknmoHepHoe obOmecTBo "M3paTenbcTBO
"IIpocBemenne". — 128 c. - 2022r.

2.T'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. u ap. Xumus. 11 kmacc.
bazossriit ypoBens/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢
u3IaHue, crepeotunHoe — MockBa : AknmoHepHoe oOmiecTBO "M3aaTenbcTBO
"IIpocBemenne". — 128 c.

3.2.2 DneKTpOHHBIE PECYpPChI

1. T'abpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. u np. Xumusa. 10 kmacc.
bazossriit ypoBens/ O. C. IN'abpuensu, U. I'. Octpoymos, C. A. CrnagkoB. — 5-¢
u3aHue, crepeorunHoe — MockBa : AkuuoHepHoe oOmecTBo "M3aaTenbcTBO

"IIpocBemenne". — 128 c¢. - 2022r. — ISBN 978-5-534-11719-6. — Texcr :
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anekTpoHHbl // I'pynna xommanumii «lIpocBemenue» [caiit]. — URL:

https://catalog.prosv.ru/item/34579

2. Tabpuensan O. C., OctpoymoB U. I'., Cnankos C. A. u ap. Xumus. 11 xnacc.
bazosriit yposenn/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢

U3JlaHue, cTepeoTunHoe — MockBa : AkuuoHepHoe oOuiectBo "M3narenbcTBO
"IIpocsemienne". — 128 c. - 2022r. — ISBN 978-5-534-11719-6. — Texer :
anekTpoHHblt // I'pynna xommanuii «IIpocBemenue» [caiit]. — URL:

https://catalog.prosv.ru/item/34576

3. Jleonona, I'. I'. Xumus : yue6Hnoe nocodue st CITIO /T'. T'. JleonoBa. — 2-e u3.,
crep. — Cankr-IlerepOypr : Jlanb, 2024. — 208 ¢c. — ISBN 978-5-507-47750-0. —
Texct : anexTponHsblil // Jlaub : 3meKTpoHHO-OMONMOTEeYHas cucrema. — URL:

https://e.lanbook.com/book/414731.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O NTPEJIMETA

KouTposib U oOmeHKa pe3ylbTaTOB OCBOEHHUS O0IIe00pa30BaTEIbHOIO

npeaAMETa paCKpbIBAOTCA YCPC3 NUCHUIIIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC Ha

dbopmupoBaHue o0mKX U MPoGheCCUOHATBHBIX KOMIIETCHIIUH 10 pa3jeiaM U TeMaM

coJiep KaHusl y4eOHOro Marepuania.

Oobmasi/npodeccuonanbHasi

Tun oneHoYHbIX

Paznen/Tema .
KOMMETEeHIHSA MeponpusTHI
OK 01. Beibupats criocoObl penieHus Tema 1.1-1.7
3a/1a4 TPOPECCUOHAIBHON JEATENHHOCTH Tema 2.1, 2.2
INPUMEHNTENBHO K pa3IMuHbIM KoHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYerHbIl onipoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a1a4
Tema 6.1 HaOironenue 3a Xoa1oM
Tema 7.1 BBINOJHEHHS TPAKTUKO-
Tema 8.1 OPHUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBpEMEHHBIC Tema 1.2, 1.4, [IpencraBnenne
CpelCTBA MOKCKA, aHAJIN3a U 1.6, 1.7 pe3ynbTaTOB
WHTEpIpeTauu nHGOpMaIu, 1 Tema 2.1, 2.2 MPaKTUYECKUX U
WH(POPMAITMOHHBIE TEXHOJIOTHU JIJIS Tema 4.1, 4.2 1a00paTOPHBIX paboT
BBITIOJTHEHUS 33]1a4 Tpo(hecCuoHaIbHOM Tema 5.2-5.4 [IpoBeneHNE XMMHUYECKOTO
EeATEIILHOCTH Tema 6.1 AKCIIEPUMEHTA
Tema 7.1 Beinonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 paboT 1o
D¢ dexTuBHO B3aUMOICHCTBOBATDH U Tema 2.1, 2.2 paszieiam JUCIUIUIMHBI
paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 4.1, 4.2 Onenka caMOCTOSATENBHO
Tema 5.2-5.4 BBIIOJHEHHBIX 3aJaHUI
Tema 6.1 3amura peneHus Kec-
Tema 7.1 3aja4 (¢ yuyetoM Oymymieit
Tema 8.1 npodeccrnoHanbHO I
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 JESITEIbHOCTH)
OKpY’Karollen Cpebl, Tema 5.1 Beinonnenue 3aganui
pecypcocOepexeHuto, npuMeHsaTh 3Hanua | Tema 8.1 MIPOMEKYTOUHOM

00 U3MEHECHUU KJIMMATa, TPUHITUITBI
OEpEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO
JIeMICTBOBATh B UPE3BBIYANHBIX CUTYAIIUSIX

aTTecTanuu (3ayera)
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