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1. OBILIAA XAPAKTEPUCTHUKA PABOYEHN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBbHOMN JUCHUIIJIMHBI «XUMUS»

1.1. MecTo ucuMIIMHBI B CTPYKTYpe o0pa3oBaTtenbHO# nporpammbl CIIO

Ob6meoOpa3oBarenbHas AUCIUIUIAHA «XUMHUS» SBISETCA 00s3aTEILHON  4YacThIO
00111e00pa30BaTEILHOTO IHUKJIa 00pa3oBaTebHONM Tporpammel B cootBeTcTBUU ¢ OT'OC CIIO
no npodeccun 13.01.10. DaeKTPOMOHTEP MO PEMOHTY U OOCITY>)KHUBaHUH JIEKTPOOOOPYIOBAHUS
(o oTpacism)

[IpuknagHoit Moaynp BKIOYAET pazfen 8 «XuMus B OBITY W TPOU3BOACTBEHHOMN
JEATETLHOCTH YEeJOBEKa», KOTOPBIA peanm3yercs Uisl Bcex npodeccuii/cnenuaibHOCTe
METOZIOM pEIICHHUS KEHCOB, CBA3AHHBIX C OSKOJOTMYECKOH O€30MacHOCTBI0O M OLEHKOU
NOCJEACTBUI OBITOBOM W TPOU3BOACTBEHHOW JIEATEIBHOCTH, COOTBETCTBYIOIEH OTpacisiM
Oynymiei mpodecCuoHaTBHOM AESITEIIBHOCTH 00YJaroIuXCsl.

1.2. Hean 1 miiaHupyemMble pe3yJabTAThl 0CBOCHHS JUCHMILIIHUHbBI

1.2.1. Hequ 1 33724 AUCIUILINHBI

CogepxaHuie TporpaMMbl 00IIE00pa30BaTEIbHON TUCIUIUIMHBI «XHUMHUS» HAIMPABICHO
Ha JIOCTIKEHUE CIIEIYIOINX HeJIei:

- (OpMHpPOBAHUE CUCTEMbl XUMUYECKUX 3HAHMM KaK BXXKHEHIIIEH COCTABIISAIONICH €CTECTBEHHO-

HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKaT KIIOYEBBIC MOHATHS, (pyHIaMEHTaIbHBIC

3aKOHbl M TEOpUU XUMHUH, OCBOCHHUE s3blKa HAYKH, YCBOCHHUE U IMOHMMAHHUE CYIIHOCTH

JOCTYMHBIX O0O0OOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HUCTOpHEe Hx

Pa3BUTHS U CTAHOBJICHUS;

- (QopMupoBaHHWE W pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX IO3HAHUS BEIIECTB U

XUMHUYECKHX peaKIui, HEOOXOAUMBIX sl MPUOOPETCHUS YMEHUW OPHUEHTHPOBATHCS B MHPE

BEUIECTB M XUMHYECKHX SBJICHHUN, MMEIOIIUX MECTO B MpPHUPOAE, B MPAKTUUYECKOH U

MMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHUH U CIOCOOOB JESITENLHOCTH, CBS3aHHBIX C HAOIIOACHHEM U OOBSICHEHHUEM

XUMHUYECKOT0 SKCIIEPUMEHTA, COOTI0ICHUEM TIPABHII O€30IMaCHOTO OOPAIEHUS C BEIIECTBAMHU.
3agauu AUCHMILINHBI:

1) chopMupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKUX MPOLECCOB U

SIBJICHUM B OKPYXKAIOLEW Cpelie, a TaKXKe UX CB3b C LEJIOCTHOW HAay4HOW KapTHMHOW MHpa U

JPYTUMU €CTECTBEHHBIMU HAYKaMH;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJIBI HEOPraHMYECKMX U OpPraHMYeCKHX BEIECTB,

YPaBHEHUS XUMHYECKHX pEaKIHi, OOBACHATH MX CMBICI, HHTEPIPETUPOBATH PE3YJIbTaThl

XUMHUYCCKUX SKCIICPUMCHTOB,



3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKHUX OSKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJNIOZCHHEM TMpaBWwil O€30MacHOro OOpalleHus ¢ BEIIeCTBAaMH U
1a00paTOpHBIM 000PYIOBAaHUEM;
4) pa3BUTh yMEHHUS HaXOAWUTh, AHAIU3UPOBATH U MCIOJIb30BaTh MHGOPMAIUIO XUMHYECKOIO
XapakTepa W3 pa3iMyHbIX MH(QOPMAIMOHHBIX MCTOYHMUKOB, BKIIOYAas y4eOHYIO JHUTEpaTypy,
Hay4HbIe MyOJIMKaIMKA U UHTEPHET-PECYPCHI;
5) copmupoBaTh yMEHHUsI MPOTHO3MPOBATH MOCIEACTBUS CBOCH AEATEIBHOCTH M XMMHUYECKHX
MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MIPOILECCOB, YUUTHIBAS BO3ZMOKHbBIE HKOJIOTHUECKHE
U COLlMaJIbHbIE BO3CHCTBUS;
6) copMupoBaTh MOHMMAHHE 3HAUUMOCTH JOCTHXKEHUH XUMUYECKOM HAYKH U TEXHOJIOTUH st
pa3BUTHS COLMATBHOM W TPOU3BOJACTBEHHOW cdep C yMEHHEM MPHUBOJUTH HPUMEpPHI HUX
NPUMEHEHHUS B Pa3IMUHBIX cepax KU3HHU.

1.2.2. [lnanupyemMblie pe3yJbTaThl 0CBOCHUA 0011e00pa30BaTeIbHON TMCIUILINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HayeHue oOuieoOpa3oBaTeNbHAs IUCHHUIUIMHA «XUMHS» HMEET IpHU
dopmupoBannn u pazsutan OK 01; OK 02; OK 04; OK 07 u IIK, mpeacraBieHHBIX B

aktyanuzupoBanHbIx @I'OC CIIO no npodeccun/cnenuanbHOCTH.



Koan
HAUMEHOBaHME
(popmupyembIx
KOMIIeTeHIN

IInanupyemsble pe3yJibTaThbl 0CBOCHUS M CUMIIIMHbBI

Oﬁume1

I[I/ICI[I/IHJII/IHapHLIeZ

OK 01. BeiOupatp
CIIOCOOBI pereHus
3amaq
npo¢eCCuOHATBHON
JeATeIbHOCTH
MPUMEHUTEITHHO K
pa3IUYHBIM
KOHTEKCTaM

JInuHOCTHBIE pe3yabTaThl
4yacTu:

TPYAOBOI0 BOCIIMTAHMSA:
—TOTOBHOCTb K TPYAY, OCO3HaHHE LIEGHHOCTU MacTepCTBa,

A0IZKHBI OTpa)kaTb B

TPYIOTIOOHE;

—TOTOBHOCTbD K aKTHUBHOM JIeATEIIbHOCTH
TEXHOJIOTHYECKOM M  COLUMAIBHOW  HAIpPaBJIEHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATb, MJIAHUPOBATH u

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AESITETLHOCTD;
—HHTEpeC K pasIuyHbiM cdepam npodecCHuoHaTbHON
JESITeIbHOCTH.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATD:
OBJagenue YHUBeEPCAJIbHBIMHU yueOHbIMU
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

a) 0a3oBble JOrnvecKue AeiicTBUA:

— CaMOCTOSITENIbHO (HOPMYITUPOBATh U AKTYAIU3UPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHABIMBaTh  CYHICCTBEHHBIH  MPH3HAK WK
OCHOBAaHUA JJI CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_[I/II/I 148
00001IeHHS;

— OIpeAcCiIATh LEIN ACATCIbHOCTH, 3adaBaTh IMapaMETPhI
U KpUTCPUU UX NOCTHUIKCHUS,
— BBIIBJIATH 3aKOHOMCPHOCTH H
pacCMaTpUBACMBIX SABJICHUAX

IPOTUBOPEYHUST B

JAucuMIUINHAPHBIE Pe3yJbTATBII0IKHBI 0TPAXKATh:

IIP6 01. chopMupOBaHHOCTh NPEACTABICHUM: O XMUMHYECKOM
COCTABJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMHUHM B TO3HAHWU SIBJICHUM mNpupoasl, B (OPMHUPOBAHUU
MBIIUICHUSI W KYJABTYpPhl JIMYHOCTH, €€ (YHKIMOHATHHON
IrPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHUs] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITPO 02. BinageHue CUCTEMON XHMMHYECKUX 3HAHMM, KOTopas
BKJIIOYAET:  OCHOBOIIOJIAraroiye  MOHATHS  (XMMHUYECKUN
JJIEMEHT, aTOM, OJJIGKTpOHHas o0ojouka aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTb, CTENEHb OKUCIEHHSA, XMMHUECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00bEM, YTIepOIHbII
ckener, (QYHKIMOHANbHAS TPYINa, paauKal, HN30Mepus,
MU30MEpbl, TOMOJIOTHUECKUHA psANl, TOMOJIOTH, YIJIEBOAOPOIBL,
KHUCIOPOA- M a30TCOJAEpXKAaIUe COCTUHEHUS, OMOJOTHYECKU
aKTUBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OCITKH), MOHOMED,
MIOJINMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYJSPHBIE
COEIMHEHUS, KPUCTAIMUECKas PEIIeTKa, TUIbl XUMHYECKHUX

peaKI_II/Iﬁ (OKI/IC.HI/ITGJ'IBHO-BOCCTaHOBI/ITeJIBHBIe, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMeHa), pacTBOD,
OJICKTPOJIUTHI, HC3JICKTPOJIMUTHI, SJICKTPOJIHUTHUYCCKAA
IWCCOIMAIUS,  OKUCIUTENh, BOCCTAaHOBHTENIb, CKOPOCTh

'O61ue pesysIbTaThl OCYIIECTBIAIOTCS B COOTBETCTBMUC JIMYHOCTHBIMH M METampeaMeTHbIMU pesyibTatamu ®IOC COO (Ilpukas MunoGpHayku Poccuu ot 17.05.2012 Ne 413
(penmaxums ot 27.12.2023 1.), B popMHpOBaHUM KOTOPBIX y4acTByeT 0011eo0pa3oBaTesibHas JUCIUILIIHA.
*JlUCUMILTHHAPHBIE PE3yIbTATE OCYIIECTBIMIOTCA B COOTBETCTBHM C TPEOOBAHMAME K MPEIMETHBIM pe3y/IbTataM 6a3oBoro yposHs (IIPG), ycranosaenusivu GI'OC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.), ¢ cOXpaHEHHEM UCXOHOH HyMepanuH.
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— BHOCUTL KOPPCKTHUBBI B JCATCIBHOCTHL, OLICHUBATH
COOTBETCTBUE PE3yJIbTATOB IEJISAM, OIICHHBATh PHCKH
TOCIICAICTBHIA JICATCIIbHOCTH.

0) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

— BIQJACTh HAaBBIKAMH Yy4eOHO-HCCIIEAOBATEIBCKON |

HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH Pa3spCIICHUA
npo0Jem;

— BBIABJIIATH MPUIUHHO-CIICACTBCHHBIC CBsA3U u
AKTYyAJIM3UPOBAThL 3aa4y, BbLABUTATb THUIIOTE3Yy €€

pElIeHNs, HAaXOAWTb AapryMEHThl i1 J0Ka3aTelIbCTBA
CBOMX YTBEP)KIEHMH, 3a7aBaTb IapaMeTpbl U KPUTEPUHU
pelIeHns;

— aHaJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PEIICHUS 3a1auu
pe3ysIbTaThl, KPUTUUYECKHU OLIEHWBATH MX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

— yMEThb MEPEHOCHUTh 3HAHMSI B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

XUMHUYECKON pPEAKIUU, XUMHUYECKOE PABHOBECHE), TEOPUHU U
3aKOHBI (T€OpUsI XUMHYECKOTO CTPOEHHS OpraHUYeCKHX
BeuiectB  A.M. bBytiepoBa, Teopusi 3IIEKTPOJIUTUYECKON
nyccounanuu, nepuoandeckuid 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK
XUMHH, (DAKTOJOTUYECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJIy4eHUH U O€30IacHOM  HCIIOJIb30BAHWHM — Ba)KHEUIITNX
HEOPraHWYECKUX U OpPraHUYECKUX BEIIeCTB B OBITY U
MPAKTUUECKOM JIEATETbHOCTH YETIOBEKA;

IIP6 03. chopMuUpOBAaHHOCTBYMEHUM BBISBIATH XapaKTEPHBIC
MPU3HAKK U B3aUMOCBSA3b H3YYEHHBIX TOHATUNA, MPUMEHSThH
COOTBETCTBYIOIIME IMOHATHS IIPU ONHUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYEeCKUX BEIIECTB M HX
MIPEBPAICHU; BBISABIATh B3aUMOCBS3b XMMHUYECKUX 3HAHUH C
MOHSATUSAMM U MPEJCTABICHUSIMH JIPYTUX €CTECTBEHHOHAYUHBIX
MIPEAMETOB;

IIP6 04. chopmupoBaHHOCTH yMEHHI  HCIOJIB30BATh
HAaVMEHOBAHUS XMMHYECKUX COCOUHEHUNA MEXIYyHAPOJAHOTO
COI03a TEOPETUYECKOM U NPUKIAAHOW XUMHUU U TPUBUAIBHBIC
Ha3BaHMs BaKHEHIIMX BEIIECTB (3TUJICH, alleTUJICH, TIULEPUH,
denon, dopManbaeTua, YKCyCHas KUCIIOTA, TJIMIUH, yrapHBIN
ra3, yrJIGKUCIbIA Ta3, aMMHAK, ranieHas U3BECTb, HEralleHas
U3BECTh, TMHUTHEBAs COMA W JPYTUX), COCTaBIATH (POPMYITBI
HEOPraHWYeCKMX M OPraHWYeCKMX BEUIECTB, YPaBHEHUS
XUMHYECKUX PEAKINA, OOBSCHATh WX CMBICI; IMOATBEPKIAThH
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aMUCAMH YpaBHEHUM
XUMHYECKUX PEAKIIU;

IIP6 05. chopMUPOBAaHHOCTH, YMEHHH  YCTaHaBIWBATh
MIPUHAJJIEKHOCTD M3Y4YEHHBIX HEOPraHUYECKHUX "
OpraHWYECKUX BEIECTB K OINpPEICICHHBIM KjaccaM U rpyIaM
COCAMHEHMH, XapaKTEepU30BaTh HX COCTAaB M BaXKHEUIIHME
CBONCTBA; OIIPELEIATh BUbI XAMUYECKUX CBsI3€EH
(xoBaJleHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOAHAS), THIIbI




KPUCTAUNIMYECKUX  PEIIETOK KJaccu(uIpoBaTh
XUMHUYECKHUE PEAKIINH;

IIP6 07.chopMUpOBaHHOCTH YMEHHUH MPOBOIUTH PACUETHI I10
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSAM XMMHUECKHUX PEAKIIHil ¢
UCTOJIb30BaHNEM (U3NYECKUX BEIMYUH, XapaKTEPHU3YIOLINX
BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopMasnbpHbIE  yCIIOBHS) Ta30B, KOJIMYECTBA  BEIIECTBA;
HCIOJIb30BaTh CHUCTEMHbBIE XUMUYECKHE 3HAHUS Ui TPUHSTUS
peleHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C

BCIICCTBAMHA U UX MPUMCHCHUCM.

BCIICCTB;

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaM3a u
HUHTEPIPETAIIH
nHpopManuu u
MH(pOpPMalLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeCcCuOHATBHON
NeSITebHOCTH

JIM4HOCTHBIE pe3yabTaTbl AOJLKHBI OTpPaXkaTh B
4yacTu:

LHEHHOCTH HAYYHOI 0 MO3HAHUS:

— c(pOpMHPOBAHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd W OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha
JMaore KyJnbTyp, CIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIbTYPHOM MHUPE;

— COBEPLICHCTBOBAHME S3BIKOBOM W  YUTATEIbCKOU
KYJBTYpPBI KaK CPEJICTBA B3aUMOICHCTBHSI MEXTy JTHOABMU
Y TIO3HAHMSI MUpA.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JAKHbBI 0TPAXKATH:
OBnagenne YHHBEPCAJIbLHBIMH Y4eOHBIMH
MO03HABATEJILHBIMM el CTBHSIMU:

B) padoTta ¢ nHopManmeii:

— BIAJCTh HABBIKAMHM IIOJIY4EHUs HUHPOpMALUU U3
HCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIIATh IOUCK, AaHAJIU3, CHUCTEMAaTH3aLUI0 U
UHTEpIpeTanno HHGOpMaIMK pa3IuyHbIX BUA0B U (HOpM
IIPEJICTaBICHHUS];

— CO3/1aBaTh TEKCTHI B PA3IM4YHBIX (pOpMaTaxX C y4eTOM
Ha3HaueHUs MHPOpPMALUU U ILEJIEBOW  ayAUTOpHH,

JucuMniauHapHble (NMpeAMeTHbIE) Pe3yJabTAaThIM JAO0JIKHBI
0TPaXKaTh:

ITP0 06. BianeHHEe OCHOBHBIMHM METOJAaMH HAYYHOI'O ITO3HAHUS
BEUIECTB M XMMHUYECKUX SIBJICHUHN (HaOIIoeHHne, U3MEpeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

IIP6 07. chopMHpPOBAaHHOCTh YMEHUH MPOBOIAUTH PACUYETHI IO
XUMHAYECKUM (hOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEaKIHH ¢
UCIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpManbHBIE  yCIIOBHS) Ta30B, KOJIMYECTBA  BEIICCTBA;
UCIOJIb30BATh CUCTEMHbIE XMMUYECKHE 3HAHMS JJIS MPUHITUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6  08.chopmMupoBaHHOCTP yMEHHUH  IUIAHUPOBATH |
BBIIIOJIHATE ~ XUMHYECKUH  OKCIEPUMEHT  (TpeBpalleHus
OpraHMYECKUX BEUIECTB MpPHU HArpeBaHUH, MOJyYEHUE STHIICHA
U H3YyYEHHE €ro CBOMICTB, KauyeCTBEHHbIE pEaKUUu Ha
aNbJIerUIbl, Kpaxmaj, YKCYCHYIO KHCIOTY; JI€HaTypalus
O€JIKOB IPH HAarpEeBaHMH, [IBETHBIE PEAKLIUU OETIKOB; IPOBOIUTH
peakuuu HOHHOrO OOMEHa, OIpeneisTh Cpeny BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE PEaKIMH Ha Cyibdar-, KapOOHaT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; peiathb
JKCIEpUMEHTANIbHBIE 3a7aud 1o Temam "Meramisl" u




BBIOMpass ONTUMAIbHYIO (GOpPMY TpEACTaBICHUA U
BU3YyaIN3aLUH;

— OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTD
UH(OPMALIMU, €€ COOTBETCTBHE MPABOBBIM U MOpPaJIbHO-
THYECKUM HOPMaM;

— BJIaACTh HaBbIKaMU pacrio3HaBaHUsA u 3alIUThI
nHpopmanuu, nH(}OpMaITMOHHOM 0€30macHOCTH
JUYHOCTH.

"Hemetannel") B COOTBETCTBUM C IpaBUIAMH TEXHHUKHU
O0e3omacHOCTH  TIpH  oOOpaiieHud ¢ BEIIECTBAMHU U
na00paTOpHBIM  00OPYJOBAHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (OpME 3alUCH YpaBHEHUH
COOTBETCTBYIOLIMX peakuuid U (OPMYIMPOBATH BBHIBOABI Ha

OCHOBE ATHX PE3yJIbTaTOB;
I1Po6 09.chOopMUPOBAHHOCT ~ YMEHHSI  aHAIM3UPOBATH
XUMAYECKYI0  HMH(OpManuio, TOJIy4aeMyl U3  pPas3HBIX

HUCTOYHUKOB (CPEICTB MaccoBOi mHpopMaiuu, cetb NHTepHET
U IpYTHE).

OK 04. O¢dpexruBHO
B3alMOJICUCTBOBAThL U
paboTaTh B
KOJJIEKTUBE U
KOMAaH/C

JInuyHOCTHBIE Ppe3yabTaThl
4yacTu:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
— TOTOBHOCTb BECTHM COBMECTHYIO JE€SATEIBHOCTh B
MHTEpECax rpa’kJAaHCKOro 0OIIeCTBa;

— YMEHHME  B3aUMOJEHCTBOBaTH C  COLUAIbHBIMU
UHCTUTYTaMH B COOTBETCTBHM C UX (QYHKIMSIMH U
Ha3HA4YEHUEM.

MertanpeaMeTHbIe Pe3yabTAThI J0JKHBI OTPAKATD:
OnilaieHNe YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH

A0JIZKHBI OTpa)KaTb B

JEeHCTBUSIMM:

0) coBMecTHAas1 1eITeIbHOCTb!

— IIOHHUMATb u HCII0JIb30BaTh MPEUMYILIECTBA
KOMaHHOW M UHAMBUIYaTbHOIN paboThI;

— TpUHAMATh LI  COBMECTHOM  JIESITEIbHOCTH,

OpPraHM30BBIBATE U KOOPAWHUPOBATH AECUCTBHA IO €€
JOCTHKEHMIO: COCTABJIATH IUIAH JACHCTBUN, PACIIPENEIIATh

poJim C y4eTOM MHEHHWHW YYaCTHHUKOB OOCYXKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI.

OgBjaaenue YHUBEPCAJIbHBIMH peryjasiTHBHbIMH
el CTBUSIMMU:

I) IPUHATHE ce0sl U APYTUX JIIOJei:

JucuMniauHapHble (NMpeAMeTHbIE) Pe3yJabTAaThIM JAO0JIKHBI

0TpakKaTh:
IIP6 08.chopMHUPOBAaHHOCT, YMEHHMH  IUIAHUPOBATH WU
BBIIOJIHATE ~ XUMHYECKHH  OKCIEPUMEHT  (TpeBpaIICHUs

OpPraHN4YCCKUX BCHICCTB IMPU HAIPCBAHUU, MOJIYUCHUC DTUJICHA
W U3y4eHHE €ro CBOWMCTB, KauyeCTBEHHBIC pEAKIMH Ha
anpleruabl, Kpaxmaja, YKCYCHYK KHCIOTY; JI€HaTypauus
OEJIKOB MPH HArPEBaHMH, IIBETHBIC PEAKIINU OCIIKOB; TPOBOINUTH
peakiMu HMOHHOTO OOMEHa, OIpeNeNiaTh Cpeay BOJHBIX
pPacTBOPOB, KaYECTBEHHBIE peaklMK Ha Cyiabdar-, kapOoHAT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; pemiarb
SKCIEPUMEHTaNbHBIE 3aJaud 1o Temam "'Metamisl" u
"Hemerannel") B COOTBETCTBUM C MpPaBUIAMH TEXHHUKHU

O0e3omacHOCTH  TIpH  OOpailieHWu ¢ BEIIeCTBAMU U
na00paTOpHBIM  00OPYJOBAHUEM; MPEACTABIATh PE3YIbTAThI
XUMHAYECKOTO JKCIEpUMEHTa B (opMe 3amiCH YpaBHEHUH
COOTBETCTBYIOLINX peakuuid U (OPMYIMPOBATH BBHIBOABI Ha
OCHOBE ATHX PE3YJIbTaTOB.
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— TMPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX JIOACH TpH
aHaAJIM3e PE3YJIbTATOB JICATEIBHOCTH;

— TMpU3HABaTh CBOE IMPABO M IPABO JPYIHX JIIOJEH Ha
OIIMOKH;

— pa3BHBaTh CIIOCOOHOCTh TMOHWMATh MHpP C ITO3WIIUH
JPYTOT0 YeJIOBEKA.

OK 07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIuMaTa,
TIPUHIIHITBI
OCpEKITUBOTO
MIPOU3BOJICTBA,

¢ exTuBHO
JECTBOBAThH B
Ype3BbIUAHBIX
CUTYaIUAX

JIMYHOCTHBIE Ppe3yJbTaThl [I0/LKHBI OTPaKkaTtbh B
YacTH:

3KO0JIOrH4eCKOro BOCIIUTAHHUS

— c(hopMHpPOBAaHHOCTH 9KOJIOTHYECKON KYJIbTYpBHI,
IMOHUMAaHHUE BIIUSTHUS COLIMAJIbHO-3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHWE MPUPOAHOM W COUMUAIBHOU
cpenpl, OCO3HAHHE r100aIbHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAHME U  OCYILUECTBJIEHUE JCHUCTBUM B
OKpy)Kalolllel cpeae Ha OCHOBE 3HAHMS  IIeJIei

YCTOMUYMBOIO PAa3BUTHUS YEJIIOBEUECTBA;

— QAKTUBHOE HENpUATHE ACHCTBHUH, NPUHOCAIIUX BpeEx
OKpYKarollleil cpee;

— YMEHHUE MPOTHO3UPOBATH
HKOJIOTUYECKUE MOCJIE/ICTBHS
JIEUCTBUMA, MPEIOTBPAILATH UX.
MeTanpeaMeTHbIe pe3yJbTaThl J0/LKHBI OTPAKATH:
OBJagenue YHHUBEPCAJIbHbIMU yueOHbIMU
NMO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) paboTa ¢ uHpopmanueii:

— HCIIONIb30BaTh  CpencTBa  MHGOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B peuieHuun
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIlMOHHBIX
3aMad ¢ CcOONMIOJIeHuEM TpeOOBAaHMN  IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHUEHBI, PecypcocOepekeHus,
MPABOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN

HeOJIaronpusTHeIE
NpeINPUHIMAEMBIX

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yJbTATHIN JT0JKHBI
0TpPakKaTh:

IIP6 01.chopMupoBaHHOCTH MPEACTABICHUNA:0 XUMHYECKOU
COCTABJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMHHM B TO3HAHWU SIBJICHUM mNpupoasl, B (OPMHUPOBAHUU
MBIIUICHUSI W KYJABTYpPhl JIMYHOCTH, €€ (YHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOIUMOM MJid pelIeHHUs] MPaKTUYECKUX
3a/la4 U HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

IIP6 10.chopmupoBaHHOCTE YMEHUHCOOTIOAATH MpaBHIIA
AKOJIOTUYECKH I1eJIeCOO0pa3HOr0 TOBENECHUS B OBITY U
TPYZIOBOM JIEATETLHOCTH B LEJISIX COXPAHEHUsI CBOETO 3/10POBbS
U OKpYXKAIoIIe NpPUPOJHON Cpebl; YYUTHIBATH OMACHOCTH

BOSHCﬁCTBHﬂ Ha XHBBIC OpI‘aHI/I3MBI OHpGI[eJIeHHBIX BCIICCTB,
MOHMMAsi CMBICH  TOKa3aTeyisl MNpelebHOM  JOMyCTUMOM
KOHI_IGHTpaI_[I/II/I.
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0€30IIaCHOCTH.

TpeboBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHUS 0a30BOTO Kypca XUMUH JTOJIKHBI OTPaXkKaTh:

1) chopmMupoBaHHOCTH MPECTABICHU: 0 XMMHUYECKOW COCTaBIISAIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XMMHUH B TIO3HAHUU SBIICHUM
IPUPOJBI, B POPMUPOBAHUH MBIIUICHUS U KYJIBTYpBI JMYHOCTH, €€ (PYHKIMOHATIBHON rPaMOTHOCTH, HEOOXOMMOH JUISl peIICHHsI TPAKTUYECKHUX 33124
1 DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO M MPUPOIHON CPEIE;

2) BIaJICHUE CUCTEMON XMMHUECKUX 3HAHUH, KOTOpasi BKIIFOUAET: OCHOBOIIOIATAIOINE MTOHATHS (XUMUYECKHUI SJIEMEHT, aTOM, DJIEKTPOHHAsI 000JI0UYKa
aToMma, s-, p-, d-3J1eKTpOHHBIE OpOUTAIIM ATOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTD, CTETIEHb OKHUCICHUS, XUMHUECKas CBA3b,
MOJIb, MOJISIPHAsL Macca, MOJISIPHBIA 00bEM, YITICPOAHBIN CKeNeT, PYHKIIMOHAIbHAS TPYIIa, PaIuKal, H30MEPHsl, H30MEpbl, TOMOJIOTUYECKUNA P,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA- U a30TCOoAepKalllie COeTUHEHHS, ONOJIOTMYECKU aKTUBHBIE BEIECTBA (YIJIEBObI, KUPbI, OETIKN), MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, BLICOKOMOJICKYJIAPHBIC COCAUHCHH A, KPUCTAJUIMYCCKAA PCHICTKA, TUIIBI XUMHUYCCKUX peaKI_[I/Iﬁ (OKI/ICJII/ITGJIBHO-
BOCCTaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEaKIIMH HOHHOTO 00MEHa), pacTBOP, SJEKTPOIHUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHUYECKAS
aucconunanus, OKUCINUTECIb, BOCCTAHOBUTCIIb, CKOPOCThb XUMHYECKOHU pCaKknuuu, XUMHU4YCCKOC paBHOBeCI/Ie), TCOPHUH U 3aKOHBI (TGOpI/ISI XUMHYECCKOT'O
CTpOeHUA opraHnyeckux Beniects A.M. byTinepoBa, Teopus 3JIEKTPOIUTAUECKON AUCCONMalnM, nepruoandeckuii 3akoH .M. Menaeneesa, 3akoH
COXpPAaHCHUA MaCCBI), 3aKOHOMCPHOCTH, CHUMBOJIMYECKHUN SI3BIK XUMHU, (baKTOJIOI‘I/I‘ICCKI/IG CBCIACHHUS O CBOfICTBaX, COCTaBC, IMOJTYUYCHUH U 6€3OHaCHOM
MCIOJIb30BaHNN BaXHEHIIINX HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATEIbHOCTH YEJIOBEKa;

3) copMHUPOBAaHHOCTH YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKH U B3aUMOCBA3b U3YUECHHBIX MOHATHNA, IPUMEHATH COOTBETCTBYIOIIME TOHATHUS TIPU
OIMMCAaHUU CTPOCHHS U CBOMCTB HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALICHUI; BHISBISATH B3aUMOCBSA3b XUMUYECKIX 3HAHUN C
MNOHATUAMU U NMPCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX MPCAMCTOB;

4) chopMUPOBAaHHOCTH YMEHHI MCIIOJIb30BaTh HAMMEHOBAHUS XUMUUYECKUX COSAMHEHUN MEXTYHAPOIHOTO COI03a TEOPETUICCKON M MPUKITATHON
XMMUU ¥ TPUBHUAJIbHBIC HA3BAHUS BaXKHEHIIINX BEUIECTB (ITUIICH, alleTHIICH, MNIMIEpUH, (peHo, popManbaerus, ykCycHasi KUCIIOTa, IIIMIUH, YTapHbIHA
ra3, yrjIeKUCIbli ra3, aMMHaK, ralieHas u3BecTb, HeraleHas H3BeCTh, IUThEBasl CO/Aa U APYTUX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX U
OpraHn4YCCKUX BCIICCTB, YPABHCHUA XUMHUYCCKUX peaxunﬁ, 06’b$ICH$ITI> HX CMBICJI; IOATBCPIKAATh XapaKTCPHLIC XUMHUYCCKUC CBOICTBa BCIICCTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aITUCSAMU YPaBHEHUI XUMUYECKUX PEaKIUii;

5) C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ YCTaHABJIMBATL MPUHAJICKHOCTD U3YYCHHLIX HCOPIraHNUYCCKUX U OPTraHUYCCKUX BCUICCTB K OMIPCACICHHLIM KJIaCCaM U
rpynnaM COeAMHEHUMN, XapaKTEepHU30BaTh UX COCTaB U BayKHEHIIIME CBOMCTBA; ONPEEATh BUABl XUMUYECKUX CBsI3el (KOBaJIeHTHAas!, HIOHHAs,
MCTAIIINYCCKAaid, BOI[OpOI[HEUI), TUTIBI KPUCTAJNIMYCCKUX PCUICTOK BCIICCTB, KJIaCCI/I(l)I/II_[I/IpOBaTB XUMHYCCKUC PCAKIINU,

6) BiaieHue OCHOBHBIMU METO/IaMU HAyYHOTO MMO3HAHUS BEIIECTB U XMMUUECKUX SIBJICHUM (HaOIt0ieHIE, U3MEepEHNE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

7) chOpMUPOBAHHOCTh YMEHUHN MPOBOAUTH PACUETHI IO XUMUYECKUM (OpMysiaM U YpaBHEHUSAM XUMHUECKHUX PEAaKIUi ¢ MCIOIb30BaHuEM (PU3UYECKUX
BEJIMYMH, XapaKTePU3YIOIINUX BEIIECTBA C KOIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJlIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C BEIIECTBAMU U UX
MMPUMCHCHUCM,
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8) chopMUPOBAaHHOCTH YMEHUH TUIAHUPOBATDH U BBIIOJIHATh XMMUYECKHI SKCIIEPUMEHT (TIPEBpaIlleHUs] OPraHMYECKUX BEIIECTB IPU HarpeBaHUM,
MOJIy4YEHHUE TUIICHA U U3YYEHHE €r0 CBOMCTB, KaueCTBEHHBIE PEaKI[MU Ha ajbACTUIbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB mpu
HarpeBaHUU, [IBETHBIC PeaKLUU OEJIKOB; MPOBOIUTH PEAKIIMM HOHHOTO 0OMEHA, ONPEEIIATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU HA
cynbdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIICPUMEHTAIbHBIC 3a/1a4u 110 TeMaM "Metambel" u "Hemeramsr") B
COOTBETCTBHUH C MPABUIIAMU TEXHUKH 0€30MIaCHOCTH NP 0OpaIlleHUH ¢ BEIECTBAMU U JTJAOOPAaTOPHBIM 000PYAOBAaHUEM; ITPEACTABIATH PE3YIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3alliCH ypaBHEHUIN COOTBETCTBYIOLIUX peakuil 1 (OpPMYIMPOBATH BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

9) copMHUpPOBaHHOCTH YMEHHSI aHAIU3UPOBATH XUMHUECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0 U3 pa3HbIX HCTOUHHKOB (CPEACTB MaccoBOW MH(pOpMaIInH,
cetb IHTEpHET U npyrue);

10) copMupoBaHHOCTH YMEHHI COOIIOATH MPaBUIIa SKOJOTHIECKH 1IeTIECO00PA3HOT0 TOBEICHUS B OBITY U TPYAOBOU EATETHHOCTH B IEIIIX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOUIeH MPUPOTHON CPEbl; YIUTHIBATH OMACHOCTH BO3/IEHCTBUS Ha KUBbIE OPraHU3MBbI OIPEIEICHHBIX
BCIICCTB, ITIOHMMAas CMBICJI ITIOKa3aTCIIAd HpC,Z[GJIBHOﬁ HOHYCTHMOﬁ KOHICHTpAaI1H,

11) nns oGyyaronuxcs ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS: CPOPMUPOBAHHOCTh YMEHHS PUMEHSATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METOAaX MO3HaAHUA BCIHICCTB U XUMHWNUYCCKUX HBHGHHﬁ;

12) anist cnenbIX U cAa0OBHISIIMX 00yJaronuxcsi: ChOPMUPOBAHHOCTD YMEHHUS UCTIOIB30BaTh pelbe()HO TOUCUHYIO cucTeMy o0o3HaueHui JI. bpaiins
JUTSL 3aITACH XUMHYECKHUX (POpMYIL.
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2. CTPYKTYPA n COJEPKAHUE OBIIIEOBPA30OBATEJIBHON
JANCHUITINHBI «XUMHMSA»

2.1. O0beM AUCHUIINHBI U BBl y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThI
yacax

O0bém o0pasoBaTeIbHON NMPOrPaMMBbl THCIUIITHHBI 72
Coaepixkanue yueOHOro MaTepuajia 64
BT. 4.:
TEOPETUYECKUE 3aHATHS 36
MPAKTUYECKUE 3aAHATUSA 18
71a00paTOpHBIC 3aHATHUS 6
KOHTPOJIbHBIE pabOTHI 4
IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 3
MPUKJIATHOTO MOYJIfA)
BT. Y..
TEOPETUUYECKUE 3aHATUL 3
IPAKTUYECKHUE 3aHITHS 3
IIpomexyTounas arrectaums (quddepeHIMPOBAHHBIN 3a4eT) 2
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2.2. TemaTn4yecKuii IJIaH U COePKAHUE TUCHUILINHBI

ObBE dopmupye
HaumenoBanue Conep:xxanue yueOHOro marepuaJja (0CHOBHOe U NPodecCHOHAIbHOOPHEHTHPOBAHHOE), Mble
pa3aesioB U TeM JJa00paTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJIb qal\cqon KOMIIETEeHI]
UM
1 2 3 4
Coaep:xaHue yueOHOro MaTepuaJia 64
Pasznen 1. Teopernueckue 0CHOBbI XUMUM 16
Tema 1.1. Coaeprxanue yueOHOro MaTepuaia 2 OK 01
OcHOBHBIE XMMHYECKHE | XMMHUYCCKUU IEeMEHT. ATOM. S1Ipo aroma, H30TOMbl. DJICKTPOHHAS 000JI09Ka. DHEPreTHUSCKUE
IOHATUS W 3aKOHBI, |ypOBHH, MOAYPOBHU. ATOMHBIE opOUTanH, s-, p-, d- a1eMeHThl. OCOOCHHOCTH paclpeeiIeHus 1
CTPOEHHUE aTOMOB |3JIEKTPOHOB IO OpOUTAISIM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAsS
XMMHUYECKHX 3JIEMEHTOB |KOHUTypanus aroMoB.OCHOBHBIC XHMHUYECKNE 3aKOHBI
IIpakTnyeckue 3aHsATHS
[Tpaktuyeckas padora Nel. «OCHOBHbBIE KOJMUYECTBEHHBIE 3aKOHBI B XHMHHM U pacyeThbl II0
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUI.
OtHocuTenbHBIE AaTOMHas U MoJIeKylsipHas Maccel. MomspHas Macca.  KomiuuecTBo 1
BemectBa.MaccoBasi 071 BemiecTBa. 3akoH  ABoraapo. MomspHBI  00BEM  Ta30B.
OtHocuTenbHAsE IJIOTHOCTh Ta3oB. PacueTel MO ypaBHEHMSM XHMUYECKUX peakUud C
MCIIOJIb30BAaHUEM MAacCOBOM JI0JIM BEILECTBa, 00beMa (HOPMaJIbHbIE YCIOBHUS) ra30B, KOJIMYECTBA
BELIECTBA
Tema 1.2. Conep:xaHue yueOHOro MaTepuaja 2 OK 01
Ilepuonuueckuii 3akoH | [IpakTHYeCKHe 3aHATHS OK 02
u [Tepnonnueckas |[pakruueckaspadora Ne2. «M3ydeHne meproJuIecKuX 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3H CO
CHCTEMA  XMMHUYECKHX |CTPOECHHEM AaTOMOB.
OJIEMEHTOB L. U. |Tlepuomnueckast cucrema xumuueckux snementoB J[.M. Menneneea. CBsi3b MEPHOAUYECKOTO
MemneneeBa, ux CBA3b C |3akoHA U [1epHOIMIECKON CHCTEMBI XUMUIECKHX 3JIEMEHTOB C COBPEMEHHOW TECOPUEN CTPOCHUSI
COBPEMEHHOM  TEOPHUEN |aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOMCTB XMMHYECKHX 3JIEMEHTOB, O0Opa3yeMbIX HMH 2

CTPOEHHUS ATOMOB

MPOCTHIX W CIIOKHBIX BEIIECTB MO Ipynnam MU nepuojam llepuognyeckoil cuctembl. 3HAUEHUE
MEPUONYECKOTO 3aKOHA M CUCTEeMbl XUMudeckuxdnemeHToB [[.M. MenpeneeBaB pa3BuTun
HAYKH.

YcraHoBiEHUE CBA3U MEXAY CTPOEHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB M IEPHUOIAYECKUM
N3MEHEHHEM CBOMCTB XMMHYECKHMX 3JICMEHTOB M UX COSIMHECHUM B COOTBETCTBHU C IOJ0KECHUEM
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[Tepuonuueckoit cuctemel. PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJIaHUN HA
XapaKTepu3alnio XUMHUYECKUX JJIEMEHTOB «MeTammnueckue / HeMEeTaUTHYeCKUe CBOMCTBA
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C MX 3JIEKTPOHHBIM CTPOCHUEM MU IOJOKEHHEM B
MEPUOJINYECKOMN cucTeMe XumMudyeckux asemeHToB .M. MeneneeBa»

Tema 1.3.

Crpoenue BEILIECTBA
U MPUPOJAa XUMHUYECKON
cBsi3n. MHoroobpasue
BEIIECTB

Conep:kanue y4eOHOro MaTepuasa

Crpoenue BemiecTBa. XUMHUECKasi CBsA3b. BUABIXUMHUYECKON CBS3U (KOBAJICHTHASI HETIOJSIpHAs
W TOJsIpHAs, MOHHAs, MeTajuimueckas).MexaHnu3mbl oOpa3oBaHHs KOBAJEHTHONH XUMHUYECKOH
cBsi3u  (OOMEHHBII W JOHOPHO-aKUENTOpHBIH).Bomoponnast  cBsizb.  BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIeHUsI. IOHBI: KaTHOHBI 1 aHHOHBI

IIpakTHYecKHe 3aHATHSA

[Tpaxtrueckaspadora Ne3. «CTpoeHHE BelIecTBa M MPUPOIa XUMUUYECKON CBI3U».
JleMOHCTpanuss MOJeNel KPHUCTAUIMYECKUX PEHIETOK: MOHHOW (XJIOpWJ HaTpus), aTOMHOMN
(rpadut u amMaz), MOJEKYJSIPHOU (YTIIEKHUCIIBIN Ta3, HO/d), METaJUIMUYECKOW (HaTpuid, MarHuw,
Mezb). Pemienne mpakTU4ecKuX 3aJaHHUil Ha COCTaBJICHHE JIEKTPOHHO-TpapUIecKuX Gopmym
3JeMEHTOB 1—4 mepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

U HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccuukanuss HeopraHmdeckux BemecTB. HoMeEHKIaTypa HEOPraHWYEeCKHX BELIECTB
(oxcuabl, THAPOKCUIBI, KHUCIOTBI, COJM). BeliecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJSPHOTO
CTpOEHUs. ArperatHble COCTOsSHUS BellecTBa. Kpucramnnueckue U amMopQHbIE BelIECTBa.
3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAJUIMYECKHX pPEIIeTOK (aToMHasl,
MOJICKYJISIpHAsi, HOHHAs, MeTajuIn4yecKas). 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THIA
KPUCTAIUIMYECKON PEIETKH

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota Ne 4. «HoMeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTUYeCKUX 33daHUN TO KIacCHU(UKAlKMK, HOMEHKJIAType M XUMHUYECKUM
dbopMynaM HEOpPraHWYEeCKUX BEUIECTB PA3IMUYHBIX KJIaccOB (yrapHbli ras, yrJIeKHCIbIM ras,
aMMHaK, raiieHas U3BeCTb, HerallleHasi U3BECThb, IUThEBAS COAA U JPYIHMX): Ha3BaHUs BELIECTB
no mexayHapogHoit (MIOITAK) wim TpuBHambHON HOMEHKJIAType M COCTaBlieHHe (HOpMYIIbI
XMMHAYECKHX BEIIECTB, OMpEeNieHHE MPHHAUICKHOCTH K kiaccy. llouck mHpopmanuu mo
Ha3BaHMSIM, UIEHTU(UKATOpaM, CTPYKTYPHBIM GopMyliaM. AHAIN3 XUMHUECKON nH(popMaluu,
MOJTy4aeMoil M3 pa3HBIX HMCTOYHHKOB (CPEACTB MaccoBoil mHpopmaimu, cetb WHTepHET u

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJa

OK 01
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Tumer XUMHUYECKUX
peakuuii

Xumuueckass peaknusa. Kiaccupukammss XUMHUYECKHX pEaKIWii B HEOPraHWYECKOHM U
OpPraHMYECKON XMMHUHU. 3aKOHBl COXpPAHEHMs] MAcChl BEILECTBA, COXPAHEHUS U IPEBpAIICHHUS
SHEPTUU MPU XUMUYECKUX peakiusax. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE Peakuy (ypaBHEHUS
OKHUCJICHUA-BOCCTAHOBIICHHUA, CTCIICHDb OKHUCJICHUA, OKHCJIUTCIIb n BOCCTaHOBUTCIIb,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE DPEAKIMH B MPHUPOJE, IMPOU3BOJCTBEHHBIX Ipoleccax H
KU3HECOACATCIIbHOCTHU OpFaHI/I?)MOB)

Tema 1.6.

CkopocTh  XUMHMUYECKHUX
peaKkuuid. XHUMHYECKOE
paBHOBecHE

Conep:kanue y4eOHOro MaTepuasa

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Ppa3IM4YHBIX (PAKTOPOB: MPUPOABI PEArUPYIOLINX
BELIECTB, KOHLEHTPALMU PEarupyrouux BELIECTB, TEMIIEpaTypbl M IUIOMAAN pPEaKIHOHHON
MTOBEPXHOCTH. TenoBsle 3¢ deKThI XUMHYECKHX peaxkuii: IK30- U
SHJO0TepMUUYECKHEepeakiun.O0paTumMbie  peakiuu.  XUMHYeCKoe  paBHoBecue.DakTopsl,
BJIMSIIOIIME HA COCTOSTHUEXMMHUYECKOTO PAaBHOBECHS (KOHIICHTPALIMS PEareHTOB MM MPOIYKTOB
peaknuu, napienue, remreparypa). [lpuamnun Jle [llatense

IIpakTHYecKHe 3aHATHSA

[Ipaktrueckas pabora NoS. «BnusHue pa3audHbIXx (AKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaKIm.

Pemenne mNpakTHKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiu3 (AKTOpPOB, BIHUAIOIIMX Ha
M3MEHEHUE CKOPOCTU XUMHUUYECKOU PEaKlUU. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEeaKIuu OT
MPUCYTCTBUSL KaTaju3aTopa Ha NpUMEpe paslioKeHHs IEepPOKCHAa BOAOPOJA C MOMOIIbIO
JUOKCUJA MapraHia MW Karajasbl. PenieHne mNpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHU Ha
npuMmenenue npunuuna Jle-Illarense m1st HaX0XACHUS HANPABIECHUS CMEILEHUS PAaBHOBECHS
XUMHAYECKOM peakiuu ¥ aHaiu3 (aKTOpPOB, BIUSIONIMX HA CMEIIEHHE XHUMHYECKOTO
paBHOBECHS

OK 01
OK 02

Tema 1.7.

PacTtBopsI, Teopust
JJIEKTPOJIUTUYECKON
JUCCOIIMAMM M HMOHHBIN
o0MeH

Coaep:xaHue y4eOHOIro MaTepuaJia

PactBophl. Buabsl pacTBOpoB MO COAEPKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTB.
Ilonstue o AUCHICPCHBIX CHUCTCMaAX. Uctunueie u KOJUIOUJHBIC PACTBOPHI. MaccoBas O
BeuiectBa B pactBope. llonstue o BogopogHom mokaszatene (pH) pactBopa.
3JICKTpO.III/ITI/I‘IeCKa$I JUucconuanus. CuibHBIE U C.II8.6BIG SJICKTPOJIUTBI, HCOJICKTPOJIUTHI.
Peaxiiuu noHHoro oomMena

JlabopaTopHble 3aHATHS

JlaGopatopnas pabora Nel «IIpurotoBieHne pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJaHHOM MacCOBOM JI0JIEH PAaCTBOPEHHOrO BEIIECTBA, MPOBEACHUE
peaknuii HMOHHOrO OOMEHa, OIpeaesieHHe Cpeabl pPacTBOPOB BEIIECTB C  IMOMOILBIO
YHHUBEpPCAJIbHOTO MHAMKAaTOpa (Kucias, HeWTpaibHas, IejgoyHas). 3aJaHusl Ha COCTaBJICHUE

OK 01
OK 02
OK 04
OK 07
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MOHHBIX peakluil. Pemienne npakTUKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPBI,
HCIIOJIb3YEMbIC B OBITOBOM U MTPOU3BOJCTBEHHON ACSITETLHOCTH YEIIOBEKA

KonTtpouabnas pa6ora 1

CrpoeHue BeliecTBa U XMMHUYECKHE peakiuu (1o paszaeny 1)

Pasnen 2. Heoprannueck

ast XuMus

10

Tema 2.1.
DOU3HNKO-XUMHUYECKHE
CBOMCTBAaHEOPraHUYECKHU
X BEIISCTB

Conep:kanue y4eOHOro MaTepuasa

Meramnsl. [lonoxxenne wMerawioB B llepuogudeckoll cHCTeME XUMHUYECKHUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHUS AJICKTPOHHBIX 000J704YeK aToMOB MeTaioB. OOmme Quzndeckue
cBoiicTBa MeTaysioB. CIjaBbl METAJIJIOB. DJIEKTPOXUMHUYECKMM DSl HANpsSKEHUN METalIoB.
XWMHYECKHE CBOMCTBA BAXKHEHUIIIUX METAJIOB (HATPHUH, KAJIWHA, KadbIllUi, MATHUH, AJTFOMAHUN,
IIUHK, XpOM, >K€le30, MeAb) M uX coeAuHeHuil. OOmme crnocoObl MOTY4eHHUS METaJJIOB.
[IpuMmeHeHne MeTaJlsIoB B OBITY M TEXHUKE

Hemeramnsl. [lonoxenue HemertamioB B Ileproanueckoil CUCTEME XMMUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE CBONMCTBA HEMETAILIOB.
AnnoTpomnusi HeMeTauoB (Ha IpUMepe KUCIopoaa, cepbl, pocdopa u yriepoaa). XUMUYECKHE
CBOWCTBa W TPUMCHECHHE BAXHEHIIMX HEMETAIOB (TaJOTeHOB, cephl, a3ora, Qocdopa,
yriaepoga © KpPEeMHHUSI) W HX COCAUHEHHH (OKCHIOB, KHCIOPOJCOMEPKAIINX KHCIOT,
BOJIOPOAHBIX COeTMHEHMH ). [[puMeHeHne BAXKHEUIINX HEMETAJVIOB U UX COCTMHCHHMA

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIECTB (OKCHUJIOB, TUAPOKCHUIOB,
KHCIIOT, cojieil u ap.). I'eHeTndeckasi CBA3b HEOPraHMYECKHX BEIIECTB, MPUHAICKAIINX K
Pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEILIECTB, BOJIOPOIHBIX
COEJTMHEHMI, BHICIIMX OKCHJIOB M TUIPOKCUIIOB

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBneHrue ypaBHEHUM XHMHUYECKHUX pEAKIHMH C ydyacTHUeM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKNX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAUIOB U
aM(pOTEePHBIX IJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUN U aM(pOTEPHBIX TUIPOKCUIIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérel macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B pEAKI[MU BEIIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIIMU, €CIU OJTHO U3 BELIECTB UMEET NpumecH. Perenue
MPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha CBOWCTBA, COCTaB, MOJIyueHHEe M Oe3omacHoe
WCIOJIb30BAHNE BAXKHEHIINX HEOPTraHWMYECKUX BEIIECTB B OBITY M MPOQPECCHOHATHHON
JESATEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOro MaTepuasa

OK 01
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Nnentuduxarnms

JlaGopaTopHble 3aHATHSA

HCOPTraHNYCCKUX BCIUICCTB

Jlaboparopnast pabota No2 «MneHTrdukamuss HEOPraHUISCKUX BEIIECCTBY.

Pemienue SKCHCPUMCHTAJIbHBIX 3aaa4 [0 XUMHUYCCKUM CBOMCTBaM METAJLJIOB U HEMCTAIJIOB, 110
pacro3HaBaHUIO W TIONYYCHUIO COCTUHCHUH METAUIOB W HEMETaIOB(B3aWMOJICHCTBHE
THIPOKCH/IA aTIOMUHUS C PACTBOPAMH KUCIIOT U IeNioue, ). aeHTudukanus HeopraHuIeCKux
BEIIECTB C HCIOJb30BAaHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KAa4eCTBEHHBIX
peaknmii. KauecTBeHHBIE peakiuu Ha Cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOHBI
METAJUIOBH KAaTHOH aMMOHUS

OK 02
OK 04

KonTpoabHas padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (TI0 pasueny 2)

Pa3znen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM

Tema 3.1.

Conep:kanue y4eOHOro MaTepuasa

Knaccudukanus,
CTPOCHHE u
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

[Ipenmer opraHmyeckoll XMMHHM: €€ BO3HUKHOBEHWE, PA3BUTHME W 3HAYCHHE B IIOJY4YECHUU
HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpOEHHS OpraHUYECKUX coeauHeHuid A.M.
BbytnepoBa, e€ ocHOBHBbIe ToNOXeHUSA. CTPYKTypHBIE (OPMYIbI OPraHMYECKHX BEIIECTB.
['omonorus, nzomepusi. XuMH4eCKasi CBSI3b B OPraHMYECKUX COCUHEHUSX: KpPATHBIEC CBSI3H, G-
U T-CBS3H.

[IpeacraBnenne o KiaccupUKAMK OPTraHUYECKUX BemiecTB. HomeHKIaTypa OpraHu4ecKux
COCIMHEHUI (CHUCTeMaTU4yeCKas)) W TPUBHAIBHBIC HA3BAHMUS BAXHEHIIMX MpEACTaBHTENCH
KJIACCOB OPTaHMYE€CKUX BEIIECTB

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota Ne7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

Os3nakomiieHHe ¢ oOpa3lamMu OpraHMYeCKMX BELIECTB M MaTepualaMd Ha HX OCHOBE,
MOJIETTUPOBAHUE  MOJIEKYJl  OpPraHMYeCKHMX  BEIIeCTB, HAOJIOJeHHEe W  OINHCaHue
JEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPAIIECHUI0 OPraHMYECKMX BELIECTB INPU HArpeBaHUU
(nnaBnenue, o0yriuBanue U ropenue). CocraBiieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
¢dbopMyn OpraHMYECKUX BEIIECTB OTACNbHBIX KJIAcCOB, HCIONB3YSl HUX Ha3BaHUA I10
CUCTEeMAaTUYECKOM M TPUBHAIBLHOM HOMEHKJIAType (STWJIEH, alleTUJIeH, TJIHIEepuH, (eHol,
dbopmanbpaeru, yKCycHasi KUCIIOTa, TIUIMH). PacueTsl nmpocreiiieii ¢hopMysbsl OpraHndecKoi
MOJIEKYJIbI, HICXO/ISl U3 3JIEMEHTHOT 0 cocTana (B %)

OK 01

Pasnen 4. YrieBonopoabl

10

Tema 4.1. |

Conep:kanue y4eOHOro MaTepuasa

OK 01
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YraeBogopoabl W UX

IIPUPOHBIC

HUCTOYHHUKHU

[IpenenbHbIe yraeBoAopoAbl (AIKaHBI): COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psia. MeraH u
3TaH: COCTaB, CTPOCHUE, (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA (PEaKIUU 3aMelIeHUS |
TOPEHMs), TOJy4YE€HUE U IPUMEHEHHE.

Henpenenbubie yrneBogopoas! (aIKEHbI, alTKaJUCHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN pAll. DTUIICH U MPOMUJIEH: COCTaB, CTPOEHHUE,
¢usnueckue ¥ XMMUYECKHUE CBOMCTBa (peakmwu THUIPUPOBAHUS, TaJOTCHUPOBAHUS,
TUAPATALNN,0KUCIICHUS U TTOJTMMEPHU3AIIAHN ) TIOJIYYCHHUE W IPUMECHCHHE.

Anxamuensl: Oyraaues-1,3 u metunOyraaueH-1,3, XuMU4ecKkoe CTpOSHUE, CBOMCTBA (peaKius
MOJIMMEPH3aIlNN), TPUMEHEHUE (11 CHHTE3a NPHUPOJHOTO M CHHTETHYECKOTO KaydyKa |
PE3UHBI).

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psa. AIETHJICH: COCTaB,
XUMHYECKOE CTpOCHHE, (U3MYEeCKHe M XUMHUYECKHE CBONCTBA (peakiuu THAPUPOBAHUS,
TQIOTCHUPOBAHMS, THApPATAllUM TOPEHUsS), TOJyYeHHE W  NpUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJII CBAPKHU M PE3KU METAJLIOB)

ApomaTtudeckue yrieBoaopoabl (apeHsl). beH3on u Toiyol: cocTaB, cTpoeHue, GU3nvecKue u
XUMHYECKHE CBOMCTBA (PEaKlUy TaIOTeHUPOBAHUS U HUTPOBAHUS ), MIOTYYCHHUE U IPUMECHECHHE.
TokcM4HOCTH apeHOB (BIMsIHUE OEH30J1a Ha OPraHu3M yellioBeka). ['eHeTnyeckas CBsi3b MEXIY
YTIEBOIOPOAAMH, TPUHAIICIKAITIME K Pa3IMYHBIM KIIaCCaM.

[IpupoaHbie UCTOUYHUKH YTeBOAOPOI0OB. [IpupoHbIil ra3 u nonyTHbIe HeTsHBIC Ta3kl. HepTh
u e€ npoucxoxiaeHue. CrnocoObl mepepaboTKu He(TH: MEPEeroHKa, KPEeKUHT (TepMHUYECKHH,
KaTauTudeckuii), mnuponu3. [lpomyktel miepepaboTku HedTH, WX TNPUMEHECHHE B
MPOMBIIIJICHHOCTH

u B ObITy. KaMeHHBIH yroib U MPOJYKTHI €ro nepepaboTKu

OK 02
OK 04

Tema 4.2.

DU3UKO-XUMHUUYECKUE
CBOMCTBA yIII€BOAOPOIOB

Coaep:xaHue y4eOHOIro MaTepuaJia

JlabopaTropHble 3aHATHSA

JlaGopatopnas pabora Ne3«CBoiicTBa yrieBo10pOI0BY.

TpuBHanbHas U MEXIyHapOIHass HOMEHKIIATYpa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHHS
yriaeBogopoaoB. [lomyueHue 3TuieHa U M3y4YEeHUE €ro CBOMCTB. MonenupoBaHue MOJEKYT U
XMMHYECKHUX MPEBPAIICHUI YIIIEeBOJOPOAOB (Ha MpUMEpEe 3TaHa, STHICHA, alleTWIeHa U JIp.) U
raJJOreHONPON3BOIHBIX

OK 02
OK 04

Paznen S. Kucinoponoconepsxkamue oprannyeckie coeJuHHEeHUsl

14

Tema 5.1.

Cnuprel. ®enon

Conep:kanue y4eOHOTro MaTepuasa

[IpenenpHBIE OJHOATOMHBIC CHUPTHI (METAaHON H JTaHON): CTpoeHHe, (Qu3Mdeckne u
XMMHUYECKHE CBOWCTBA (pEaklMu ¢ aKTUBHBIMHM METAJUIAMHU, TaJOr€HOBOAOPOJAaMH, TOPEHHE),

OK 01
OK 07
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npuMeHeHue. BogpopoaHbie CBA3M MEXKAY MOJIEKYlIaMH cUpTOB. PU3NONIOTHYECKOE JIEHCTBUE
METaHOJIa U 3TaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoOroaTtoMHbI€ CIIUPTHI (STUJICHIJIMKOIb U TIUIEPUH): CTpOeHUE, (PU3NUecKue U XUMUYECKHe
CBOWCTBa (B3aUMOJCHMCTBUE CO INEIOYHBIMM METaNIaMHM, KAaueCTBCHHAs peakius Ha
MHOroaToMHble cupThl). dDu3nosornyeckoe neicTBUE HA OPraHuU3M 4YelloBeka. [IpuMeHeHue
IVILEPUHA U ATUJICHTJIUKOJISL.

®enon. CTpoeHHE MOJICKYJbI, GU3UYECKHEe M XMUMHYECKHE CBOMCTBa (heHosa. TOKCHUYHOCTh
¢denona, ero puznonornyeckoe aeicTBUE Ha OpraHu3M 4enoBeka. [lpumenenue gpenona

Tema 5.2.
Anbaeruabl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

Conep:kanue y4eOHOIro MaTepuasa

Anpaeruapl U KeTOHBI ((hopManmbAerui, ameTaibJeTHi, alleTOH): CTPOeHUe, (U3NYECKUE W
XUMHUYECKHE CBOWCTBA (pEaKkIUMU OKHUCIEHHUS M BOCCTAHOBIICHHS, Kaue€CTBEHHBIE pPEaKIINN),
II0JIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHI (MypaBbUHAas M YKCYCHasi KHCIOTBI):
CTpoeHue, (QHU3MUeCKue M XUMHUYECKHEe CBoWcTBa (0OIlIMe CBOMCTBA KHUCIOT, pEaKIUs
sTepudukanyu), nonydeHue u npuMmeHeHue. CTeapuHOBas U OJIEMHOBAas KHCIOTHI Kak
MPEICTABUTENH BHICIINX KapOOHOBBIX KHUCIOT. MBUIa KaK COJIM BHICIINX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnoxHble 3(UpbI KaK MPOU3BOJHBIEC KAPOOHOBBIX KUCIOT. ['Maponn3 cinoxHbIX 3GupoB. XKupHI.
IM'maponus sxupos. [TpumMenenue xupoB. brosiorudyeckas posb KUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
VTrieBoanl

Conep:xaHue yueOHOIro MaTepuaJia

VYrneBonpl: coctaB, KiacCHU(pUKAIUs YIIIEBOIOB (MOHO-, JU- W Tojucaxapuibl). [oko3a —
MPOCTEHIINIT MOHOCAXapu: OCOOCHHOCTH CTPOCHHUS MOJICKYNbI, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa TJIIOKO3bI (B3amMmopeiicTBue ¢ ruapokcuaoM wmeau(ll), oxucmenHne amMMuadyHBIM
pactBopoMm okcuga cepebpa(l), BoccraHOBIieHHWE, OpOXKEHHE TIIOKO3BI), HAXOXICHHE B
MpUpPOJIe, TMPUMEHEHHE TJIIOKO3bl, OMOJIOTHMYECKass pOjb B JKU3HEIAEATEIHLHOCTH OpTaHW3Ma
gyenoBeka. ®otocunres. @pykTo3a Kak H30MeEp TIFOKO3HI.

Caxapo3a — TpeACTaBUTENb IHUCAXapHaI0B, THAPOJIM3 Caxapo3bl, HAXOXKICHUE B TPUPOJE H
MIPUMECHCHHE.

[Tonucaxapuasl: Kpaxmall U HEJUII003a KaK MPUPOJHBbIE mojduMephl. CTpoeHrne Kpaxmalia u
[EJUTIONO03bI, (DM3WYECKHe W XHUMHUYECKHE CBOMCTBa KpaxMmana (THAPONU3, KaueCTBEHHAs
peaKIus C HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3uKO-XxUMHUUECKUE

Coaep:xaHue y4eOHOro MaTepuaJia

N

IIpakTnyeckue 3aHATHS

OK 01
OK 02
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CBOICTBa
KHCJIOPOJIOCOIePKAIINX
OpraHN4YeCKHUX
COCIMHECHHUH

[Ipaktnueckas pabora Ne8. «HomeHknatypa KHCIOPOIOCOMACPKAMUX OPTraHUYCCKUX
COCIIMHECHUI.

TpuBunanbHas U MEeXAyHapOoHAs HOMEHKJIATypa, XMUMHUYECKHE CBOICTBA, CIOCOOBI MOTYyYEHUS
CIIUPTOB U (PEHOJIOB, KApOOHOBBIX KUCIOT U 3(PHUPOB, aNbIETUIOB U KeTOHOB. CocTaBieHue
CXeM peakiuil (B TOM YHUCIIE 10 MPEJI0KEHHBIM LIETTOYKaM MPEeBpallleHnit), XapaKTepU3yIoIuX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALTNX OPraHUUYECKUX COETUHEHUM

[Tpaxtrueckas padora Ne 9. «Xumudeckue u pu3nuecKkre CBOMCTBA KHUCIOPOIOCOAEPKAITUX
OPTaHUYECKUX COCAMHCHUS.

[IpoBenenue, HaOMIOJEHUE W OMUCAHUE JEMOHCTPALIMOHHBIX OIMBITOB: TOPEHHE CHHUPTOB,
KaueCTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHcIeHHe dSTaHona okcumom Mmemu(Il)),
MHOT'OaTOMHBIX CIIUPTOB (B3auMOieiicTBHUE TiHIepuHa ¢ ruapokcuaom meau(ll)), anpaernmon
(oxucnenue amMMHMa4yHbBIM pacTBopoM okcupa cepedpa(l) u  ruapokcumom  memu(Il),
B3aMMOJICHCTBHE KpaxMaa ¢ HOJIOM), M3y4eHHE CBOMCTB PACTBOPA YKCYCHON KHCIIOTHI

OK 04

Pa3nen 6.A30Tcoaep:kamye opraHudecKue coeInHeHust

N

Tema 6.1.
AMUHBI.
AMMHOKHCIIOTEI.
benku

Conep:kanue y4eOHOTro MaTepuasa

AMUHBL: METUJIAMUH — IPOCTEUIINN MPEACTaBUTEIh AMUHOB: COCTaB, XMMHUYECKOE CTPOEHUE,
(bU3MYEeCKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPO/IE.

AMUHOKHCTIOTHI KaK aM(OTepHbIE OpraHWYecKue coeAMHECHUsS. DU3NYECKHUe U XHUMHYECKUE
CBOIMCTBa aMHUHOKHCIOT (Ha TIpuMepe TIHIuHa). buosornueckoe 3HaUY€HHE aMUHOKHCIIOT.
IlenTtuaml.

benku kak mpupomHbie moaumepsl. [lepBudHas, BTOpUYHAs M TPETUUYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, ICHATYPAIIHS, KAUECTBCHHBIC PEAKIINH Ha OCIIKH

IIpakTnyeckue 3aHsATHS

[Tpaktuyeckas padora NelQ. «CBoiicTBa a30TOCOAEPKALIMX OPTAHUUYECKUX COCTUHEHUI.
dusnueckue M XMMHYECKHE CBOMCTBA aMMHOB (pEeakIMHC KHCIOTaMH W TOpPEHUs) u
aMMHOKHUCIIOT (Ha mpumepe riuuuHa). HabmiogeHne W omucaHue JEMOHCTPALMOHHBIX
OIIBITOB: ACHATYypallus OEIKOB IPH HarpPEBaHHUM, LIBETHbIE PEaKIIUU OEIKOB

OK 01
OK 02
OK 04

Paznen 7.BbicOkOMOJIEKYJISIPHBIE COETUHEHUS

[

Tema 7.1.
ITmacTmaccsl.

Conep:xaHue y4eOHOIro MaTepuaJia

(]

IIpakTnyeckue 3aHsATHS

OK 01
OK 02
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Kayuyku. Bonokna

[Tpaktnueckas pabora Nell. «CuHTe3, aHanu3 W KiacCU(UKAIUA BBICOKOMOJEKYISIPHBIX
COEIUHEHUIN»

OcHOBHbIE TIOHSTHUSI XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, TIOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluU, CpelHsAs MoJeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPH3aIUs U MOJIUKOHICHCALIHSL.

O3HakomJieHHE ¢ 00pa3lamMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, Kay4yKOB:
mIacTMacchl (MOJUATUIIEH, TOJUITPONUIICH, MOIUBUHIIXJIOPHI, TOJIUCTUPOI); HATYPaJIbHbIN 1
CHHTETHYECKHE Kayuyykd (OyTaaueHOBBIA, XJIOPONPEHOBBIM M W3OMPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO03a),
CUHTETUYECKUE (KAPOH U JIABCaH)

OK 04

KonTpoabHas pabora 3

CTpyKTypa ¥ CBOMCTBA OPTaHMYECKUX BEMIECTB (110 pa3zenam 3-7)

IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lePKaAHUeE (COAepPKaHHue MPUKJIATHOTO MOYJIf)

Paznen 8.Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€ATEJIbHOCTH YeJI0BeKa

Tema 8.1.

XUMHYECKHE TEXHOJOTHUU
B MMOBCEIHEBHOM
" npodecCHOHATbHON
JIeSITeILHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepuaJia

XL & (N

[IpaBuna SKOJOTUUYECKH IIEIECO00Pa3HOTO TMOBEACHUS B OBITY U TPYAOBOU JAESITEIBHOCTH B
LESAX COXPAHEHUsSI CBOETO 3J0pPOBbA M OKPYXKAIOIIEH MNPUPOJHON Cpenbl, ONacHOCTh
BO3JICMCTBUS HA OJKUBBIE OpPraHW3Mbl OpPraHUYECKUX BEHIECTB OTAECIBHBIX  KJIAcCOB
(YyrmeBomopobl, COUPTHI, (EHOBI, XJIOPOPTaHUYECKHE MPOU3BOAHBIC, ANBICTUIBI H [Ip.),
MOKa3aTeb MPeAeIbHO T0MYCTUMOM KOHIIEHTPALIMU U €r0 UCI0JIb30BAHUE.

Ponp xumum B 00ecre4eHHH SKOJIOTHYECKOW, DHEPreTUYECKOW M IMHUIIEBOM 0e30MacHOCTH,
Pa3BUTUU  MEIWIIMHBI, CO3JaHWM HOBBIX MaTepHaJioB (B 3aBUCUMOCTH OT BHJA
npodecCHOHATLHON ~ IeATENhHOCTH), HOBBIX HCTOYHUKOB JSHEPruu  (aIbTepHATUBHBIE
WCTOYHUKU dHeprud). [loHATHE O HaydHBIX METOJax ITO3HAHUS BEIIECTB U XUMHUYCCKUX
peaknuii. IlpencraBienust o0 OOMUX HAYYHBIX NPUHIHUIAX TPOMBIIUICHHOTO MONyYeHUS
BOKHEUIIINX BEIIECTB (Ha MpUMepax MPOU3BOACTBA aMMHAKa, CEPHOUM KHUCIOTHI, METAaHOJIA).
XuMuss W 370pOBbE UETOBEKAa: IMpaBWwia 0€30MacHOr0 WCIOIh30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, OLITOBOM XUMHUH B MOBCETHEBHON KU3HHU

IIpakTHYecKHe 3aHATHSA

[Tpaxktrueckas pabora Nel2. «lIpuMeHeHHE XMMHYECKUX BEIIECTB M TEXHOJOTUHA C y4ETOM
Oymyuiei npodecCHOHATBHON ACSITETLHOCTI.

Pemenne keiic-3ajau mo TemaM: MHUILIEBbIE MPOIYKTHI, OCHOBBI PAlMOHAIBLHOTO IHUTAHUS,
BAKHEUILIME CTPOUTEIBHBIE M KOHCTPYKLHMOHHBIE MaTepuaibl, CEIbCKOXO35HCTBEHHOE
MIPOM3BOJICTBO, KPACKH, CTEKJIO, KepaMUKa, MaTepHalibl JJis 3JEKTPOHUKH, HaHOMaTepualbl,

OK 01
OK 02
OK 04
OK 07
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TEKCTWJIbHBIC BOJIOKHA, WCTOYHHMKH DSHEPTHH, OPTaHWYEeCKHE W MHHEpaJbHBIC YI0OpEHMUS,
JICKApCTBCHHBIC 1 KOCMCTHUYCCKUC MTPCTIapaThI, GBITOBEUI XUMUs, MaTCpUalibl U3 HCKYCCTBCHHBIX
Y CHHTETHYECKUX BOJIOKOH.

3amuta: [lpencraBieHue pe3yibTaTOB peEUICHUS Keic-3amad B GopMe MHHH-JOKIana
(momyckaeTcs UCTOIb30BaHKe rpadMIECKUX U MTPE3EHTAIMOHHBIX MaTEPUAJIOB)

IIpoMeskyTouHasi aTTecTanus No Jucuunuee (nuddepeHnpoBaHHbIN 3a4eT)

Bcero

72

24



3. VCJIOBHUSI PEAJM3AIIMUA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TV CHATIIAHBI

3.1. TpeboBaHMsA K MUHHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jlnis peanuzanuy IporpaMMbl JUCIHUIUIMHBL JOJKHBI OBITh MPEAYCMOTPEHBI CIIEIYIOIIHE
CIelMabHbIE TIOMEIICHHS: YyYeOHbI KaOWHET XUMHUHM W/WIM Y4eOHOM XHWMHUYECKOU
nabopaTopuu.

D¢ddexTuBHOCTD MpenoaaBanus 001Ie00pa30BATEIHPHONIUCIMILTUHBI «XUMUS» 3aBUCUT
OT HaJIMYHUs COOTBETCTBYIOLIETO MAaTEPUATbHO-TEXHUYECKOTO OCHAIICHUS. JTO OOBACHSAETCS
OCOOCHHOCTSIMM JMCLUUIUIMHBI, B TIEPBYIO OuYepelb, €€ HKCHEPUMEHTAIbHBIM XapaKTEepPOM,
HIMPOKUM  CHEKTPOM TMPUMEHEHHS U TPaKTUYeCKOW 3HAuYMMOCThIO. PexomeHnmyemoe
MaTepHaIbHO-TEXHUUECKOEe obecreueHne KaOWHETa XHMHM M XUMHUYECKOW JabopaTopuu
BKJTIIOYAET: CMELUAIU3UPOBAHHYIO MEOENb U CUCTEMBbl XpaHEHHUs, TEXHUUECKUE U 3JIEKTPOHHBIC
cpeacTBa OOYy4eHHMsI, JIEMOHCTPAI[MOHHBIE Yy4eOHO-HArJsSAHbIE MOCOOMS, JAEMOHCTpPAllMOHHOE
obopymoBaHne W TMPUOOPHI, JaOOPATOPHO-TEXHOJIOTHYECKOE O0OpyAOBaHHUE, JTa0OPATOPHYIO
XUMHUYECKYIO TOCYTy, MOAETH (00bEeMHBIE M IUIOCKHE), HaTypajbHble OOBEKTHI (KOJUICKLUH,

XUMHUYECKHE PEaKTUBBI), 000pyAOBaHHE J1a00PaHTCKOM.

Cnenuajau3upoBaHHasi MeOeib M CHCTEeMbl XPAHEHUS

1 | Ctyn yaeHHUeCKHi (no xonuvecmesy ooy4arouuxcs)

Orserymurenb

3 | Hocka knaccHas/PenbcoBasi cucTemMa ¢ KJIaCCHOM M HHTEPAKTUBHOM JOCKOM
(mporpamMMHOE obecrieueHue, MPOeKTOp, KPEIUIEHHs B KOMIUIEKTE)/HHTEPaKTUBHOM
MaHesbIo (MMporpaMMHOE 00eCIIeYeHNE B KOMILJICKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenooasameisi)

Kpecno oducnoe (pabouee mecmo npenooasamerns)

Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

[Ikad BEITSHKHON MaHOPAaMHBII

[xad mist xpaneHus y9eOHBIX TOCOOMIA

Nelie BN Ro Y LU, NN

ArnTedka yHUBEpcallbHas I OKAa3aHUs IEPBOM MEAUIIMHCKON TOMOLIN

Texuuueckue cpeacraa

—

\ MHuorodyHKIIMOHAIBHOE YCTPONCTBO/IPUHTED

DJIEKTPOHHBIE CPeACTBA 00y4eHus!

1 | DnexTponnble cpenctBa oOyuenus/TuTepakTiBHBIC TOCOOUS/OHIAMH-KYPCHI (110
paszoenam pabouetl NPoOSpPaAMMbl)

JleMoHCTpauMOHHbIE Y4eOHO-HATJISAIHbIE TOCO0MSI

1 | KoMIJIEKT IOPTPETOB BEITMKUX XHUMHUKOB

2 | [lepuognueckas cucrema xumuueckux sneMenToB J[.M. Menneneesa

JlemoHcTpanmonHoe 000py10BaHuE M MPUOOPHI I KaOMHETAa U J1a00paToOpuu

IIlTaTuB 1EMOHCTPALIMOHHBIN

Anmnapat 1151 TPOBEJAEHUS XUMUYECKUX PEAKIIAN

Annapar Kunna

HabGop my1st anekTponu3a JeMOHCTPAITMOHHBII

[TpuGop 1151 ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOPaTOPHBIN)

AN DN |WIN|—

[TpuGop 17151 OKMCIIEHUS CIIMPTa HaJl METHBIM KaTaJln3aTOPOM
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7 ‘ pH-MeTpwI(Oonornumenvroe sapuamusroe obopyodosanue)
JlabopaTopHo-TexHOI0rHYecKOe 000pY/I0BaHHe 115l KA0MHeTa U JIa00paToOpun
1 | CniupToBka jabopaTopHas
2 | MarnuTtHas memanka
3 | Muxpockon nudpoBoi ¢ pyKOBOJCTBOM TOJIH30BATENS M TIOCOOMEM TSI YUAIIUX CS
4 | HaGop mocy/sl AJ1sl peakTHBOB
5 | Habop mocy/asl ¥ IpUHAUICKHOCTEH U1 pabOThI C MAJTBIMHA KOJTMYECTBAMHU BEIIECTB
JlaboparopHasi xumHnuecKasi mocy/aa JJsi KaOuHera v jJadopaTopum
1 | KoMIuiekT ko0 1eMOHCTPAIIMOHHBIX
2 | Habop npoOOK pe3nHOBBIX
3 | llepexon cTeKJISIHHBIN
4 | 3a)xuM BUHTOBOU
5 | Ho3upyroriee ycTpocTBO (MEXaHUYECKOR)
6 | Kommuiekr nznenuii u3 kepamuku, ¢apdopa u asuca
7 | KommiekT noxek GapdopoBbix
8 | KoMmuiekT MepHBIX K0JI6 MaJIoro oobema
9 | KommiekT MepHBIX KOJI0
10 | KoMIJIEKT MEPHBIX IIWJIMHIPOB IJIACTUKOBBIX
11 | KoMmiekT MepHBIX UJIUHIPOB CTEKIISTHHBIX
12 | KOMIUIEKT BOPOHOK CTEKJISIHHBIX
13 | KommuiekT nuneTox
14 | KoMIIeKT cTakaHOB MJIACTUKOBBIX/CTEKJISIHHBIX
15 | KoMIIEKT cTakaHOB XMMHUYECKUX MEPHBIX
16 | KoMILIEKT CTaKaHYMKOB IS B3BEIINBAHU
17 | KOMIUIEKT CTYNOK € IECTUKaMU
18 | HaGop mmareneii
19 | Habop nunII€TOB
20 | HaGop yamek [letpu
21 | TpyOka cTekasHHAS
22 | IlpoGupka
23 | banka nmoJ peakTUBbI MOJTUITUIICHOBASI
24 | banka Mo peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOI
25 | Habop CcKIISTHOK JUIsl pAaCTBOPOB PEAaKTHBOB
26 | Ilanouka cTexyssHHAs
27 | HltatuB ams npoOUPOK
28 | KoMmiekT cpecTB 11l UHAMBUIYAJIbHOW 3alUThI
29 | CymusnbHas maHesb sl HOCY/bl
30 | ®unpTpoBasbHAS OyMara/GuIbTpel OyMaXkKHBIC (QONOIHUMENbHOE 8APUAMUBHOE
obopyodosanie)
Mopenu (00beMHBIE M IVIOCKHE), HATYPaJIbHbIE 00bEKThI (KOJJIEKIMH, XHMHYECKHe
peakTuBbI) 1 Ka0uHeTa U J1adopaTopuu
1 | KoMmuiekT Mojenell KpuCTaIUIMYECKUX PEIETOK
2 | Habop nnst MmojgenupoBaHusi CTPOCHUS OPraHNYECKHUX BEIIECTB
3 | HabGop mist MOfenupoBaHust SJIEKTPOHHOTO CTPOCHUSI aTOMOB
4 | KOMIUIEKT KOJUIEKITNH
5 | KoMmiekT XuMHYECKUX PEaKTHBOB
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3.2. UnopmannonHoe odecnevyeHne peaau3amu NporpamMmmbl

OCHOBHBIE UCTOYHHUKU:

1. I'ycesa, E. B. Xumus ans CIIO: yuebHo-meronuueckoe nocodue / E. B. I'ycea, M. P.
3uranmmuHa, J[. . Kymukosa. — Kazans: KHUTY, 2022. — 168 c. — ISBN 978-5-7882-2792-
4. — Tekcr: anexTpoHHbIH // Jlaub: anekTpoHHO-OubIMoTeynas cucrema. — URL:
https://e.lanbook.com/book/196096 — Pexxum noctyma: st aBTOpU3. MOTB30BaTEIICH.

2. Yepuukona, H. FO. Xumust B 1ocTyrTHOM U3J0XKEeHUHU: yueOHOoe nocobue 1t cro / H. HO.
YepuukoBa. — 2-e usa., crep. — Cankr-IlerepOypr: Jlanp, 2023. — 316 c. — ISBN 978-5-
8114-9500-9. — TekcT: a1eKTpoHHbIH // JIaHb: 31eKTpoHHO-0MOaOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022). — Pexxum noctyma: st
aBTOPU3. IIOJI30BATEIICH.

3.llleBnunpina, JI. B. Xumus: yue6Hoe mocodwue / JI. B. llleBaunpina, A. . AnmapueB. —
Hosocubupck: HI'TY, 2023. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTpOHHBIH //
Jlanb: anexTporHO-0MOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/118505 (mata
obpamienust: 14.10.2023). — Pexxum foctyma: it aBTOpU3. MOJIB30BaTEICH.

4. bnunog, JI. H. Xumus: yueonux ayis CI1O / JI. H. biiunos, U. JI. [Tepdunosa, T. B.
CoxkonoBa. — 2-e u3f., ctep. — Cankr-IletepOypr: Jlans, 2024. — 260 c. — ISBN 978-5-8114-
7904-7. — Texkct: anexkTpoHHbIN // JlaHb: 31eKTpOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mara o6pamenus: 14.10.2023). — Pexum noctyna: ans
aBTOpU3. MOJIb30BATEIICH.

JlononHuTEbHBIE HCTOYHUKH:

1. JLM.IlycroBanosa, W.E.HukanopoBa Heopranumdeckas Xumusi, y4eOHHMK IJisi CTYIEHTOB:
CcpemHHuX PO ECCHOHAIBHBIX YUeOHBIX 3aBeieHu — M., u3a. dennkce, 2023 T.

2. Epoxun IO.M. Xumus: Y4eOHUK ISl CpeIHUX NPO(ecCHOHATBHBIX Y4eOHBIX 3aBelICHHM
/FO.M.EpoxuH. — 16-e u3n., uctip. M nomn. — M.: M3parenbckuii ieHTp «Akagemusy», 2022.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensn O.C., OctpoymoB U.I". Xumusi: [Tocobue ms moctynaromux B By3sl. — M.:JIpoda,
2023.

4. Tlocobue mo xumuu s camonoarotoBku / Ilox pen. B.H.Uepubimesa. PoctoB-na Jlony,
2024.

5. Xomuenko P.I1. Xumus: pis noctynaromux B By3bl. — 2-€ u3. — M.: Beiciias mikosa, 2023.
[Tepuoanueckue nznanus (0TEUECTBEHHBIC KYPHAIIBI):

[.Xumuss B mkone. HayuHo-TeopeTmdyeckuii W MeTOAMYECKHM KypHan. WM3maTenbcTBO
«IlenTxumnpecc»

2. Xumus. Y4eOHO-METONUYECKHH JKypHAJI I Y4YUTEICH XHMHH ¢ €CTECTBO3HAHUS.
Wznatensckuii oM «llepBoe ceHTAOps»

HuTeprer-pecypcsl:

1. MynpTumeana yueoHsiid kype «1C: Obpa3oBaTenbHas KouieKius. Opranudeckasi XUMHES

2. Mynprumenua yaeOHsbIil kype «1C: O6pa3oBaTenbHas koiuiekius. O0Imas 1 HeopraHudecKkas
XUMUS

3. Mynbrumenua yueOHbIi Kypc «OTKpbITast XUMus 2.6»

4. JTuck «Xumud. DKCIpecCc-MOAroTOBKa K 3K3aMEHY»

5. Mynetumenua yaeOHbIN Kypc «BupryanbHas 1abopaTopus»

6. Jluck «XuMust: MOJHBIN WILTIOCTPUPOBAHHBINA Kypc. Cepust mpoBepb cebs» 269

7. XuMus ¥ KM3Hb HAYYHO MOMYJSPHBIA JKypHaJI. DJIEKTPOHHAS] BEPCUSl HAYYHO-TIOMYJIIPHOTO
KypHana. http://www.hij.ru/

8. Kypc oprannueckoir xumuu 3a 10-i1 kmacc. IlocranoBka omnbiToB. Knaccel opraHmyeckux
COETMHEHUH, TECTUPOBAHUE. buorpadpun 3HaMEHUTBIX YUEHBIX.
http://formula44.narod.ruhttp://khimia.ril .ru/
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9. OmpIThl 1O HeopraHuueckod xumuu. OmnucaHus peakuuit, ¢Gororpaduu, crpaBodHas

uHpopmarus. http://shnic.narod.ru/
10 Xumus g1 Bcex.

ONEeKTPOHHBIN

CIIPAaBOYHHK

http://www.informika.ru/text/database/chemy/START.html

HOJIHBINA XUMUH.

Kypc

11. Pacuernsle 3amauum mo xumuH. COOpPHUK pacyETHBIX 3aJady [0 HEOPraHUYECKOW H
OpTraHWYECKOW XMMHUHU JJisg paboThl Ha IIKOJBHOM chernkypce. http://lyceuml.ssu.runnet.ru/ ~

vdovina/sob.html

4. KOHTPOJIb n

OIIEHKA

OBI.HEOBPA3OBATE.JII)HOI71 JUCIHUIIJINHBI
KoHTposib u oOIleHKa pe3yJabTaTOB OCBOCHHS 00IIe00pa30BaTeIbHON AUCITUTIIMHBI

PE3YJIBTATOB

OCBOEHUA

PacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PE3YNIbTaThl, HAlIPaBICHHbIE Ha (HOPMUPOBAHHE OOIINX
U Ipo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM CoJAepKaHus yueOHOro MaTepuaa.

Oob6masi/mpogeccuoHanbHas

THI oleHOYHBIX

OEpEKITUBOTO MPOU3BOJICTBA, I3 (HEKTUBHO
JICCTBOBATH B UPE3BbIYANHBIX CUTYalUsAX

Pa3znen/Tema .
KOMIeTeHIHA MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoQecCUOHANBHOMN IeITeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3INuHbIM KOHTEeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcrHbIN onpoc
Tema 5.1-5.4 Pemenne pacu€THBIX 3a1a4
Tema 6.1 Haobmronenue 3a xoqgoM
Tema 7.1 BBIIIOJIHEHUS IIPAKTUKO-
Tema 8.1 OPHUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpEICTBA MOKUCKA, aHAIIN3A U 1.6,1.7 pe3yJIbTaToOB
UHTEpHpeTanuy HHPOpMaluu, u Tema 2.1,2.2 IPAKTUYECKUX U
UH(OPMAIIMOHHBIC TEXHOIIOTUH IS Tema 4.1, 4.2 1a00paTOPHBIX pabOT
BBITIOJTHEHH S 3a71a4 MPOdeCCHOHATBHOM Tema 5.2-5.4 [IpoBenenne XuMHUECKOTO
NeATEILHOCTHU Tema 6.1 JKCTIEPUMEHTA
Tema 7.1 Brinosninenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabot no
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 paszeiiaM JUCHHUIIINHEI
pa6OTaTI) B KOJUIEKTUBE U KOMAaH/IE Tema 4.1,4.2 O1eHKa CaMOCTOSATCILHO
Tema 5.2-54 BBITIOTHEHHBIX 3aJaHUI
Tema 6.1 3amura penieHus Kec-
Tema 7.1 3aja4 (c yuetoMm Oyaymieit
Tewma 8.1 npodeccuoHanbHOM
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO Tema 1.7 JIeATETbHOCTH)
OKpY>Karollen Cpebl, Tema 5.1 Breinonuenue 3aganuit
pecypcocOepekeHro, TpuMeHITh 3HaHus | Tema 8.1 MIPOMEKYTOUHOMU
00 M3MEHEHUH KIMMaTa, TPUHIIUITBI aTTecTaluu
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