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1. IACIIOPT ITPOT'PAMMBbI YUYEBHOM JTUCIUILIUHBI
XUMUA

1.1. ObsacTh NpUMeEHEHHUs] IPOrPAMMBI

[TporpamMma yueOHOM AUCHHUILIMHBI 00111€00pa30BaTENBLHOTO UKIIA «XUMHUS» NpeAHAa3HAUYCHA JUIs
peanm3anuu TpeOoBaHM DeaepanbHOrO TOCYIAPCTBEHHOTO O0pa30BATEIBHOTO CTaHAApTa CPEIHETO
o0miero oopazoBaHus U SBJISETCSA YacThIO 00pa30BaTEIbHON MPOrPaMMBbI CpelHEro NpodecCHOHaIbLHOTO
o0pa3oBaHMsl TEXHUYECKOTO MNPO(MUIS - MPOrpaMMbI IMOATOTOBKH CIICIIMATUCTOB CPEIHEro 3BEHA,
peaninzyemMoii Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHusl, C MOJIyYEHHUEM CPETHET0 00111ero 00pa3oBaHusl.

Jannas nporpamma y4eOHON AMCHUUIUIMHBI SIBISETCS YaCThIO OCHOBHOM Mpo(heCcCHOHAIbHOM

o0pa3oBaTenpHON MporpaMmbl Mo Npodeccud HavaabHOro MNpodeccHoHaIbHOro oOpa3oBaHus (danee -
HIIO) 15.01.34 ®pe3epoBUIMK HA CTAHKA C YUCIOBBIM ITPOTPAMMHBIM YIIPABICHUEM.

CocraBieHa B COOTBETCTBUU ¢ «PexoMeHAalUsAMU 110 pealu3aluu 00pa3oBaTeIbHON IPOrpaMMBl
cpennero (momHOro) oOmero oOpa3oBaHus B 00pa30BaTENBHBIX  YUPEKACHUSX  HAYAIBHOTO
po(ECCHOHATIBHOIO U CPEAHEro MpoecCHOHAIBLHOrO0 00pa30BaHUs B COOTBETCTBUU C (elepajbHbIM
0a3MCHBIM y4eOHBIM TUIAHOM U NMPUMEPHBIMU YU€OHBIMH IIJIAHAMH JIJIs1 00pa30BATENbHBIX YUPEKICHHUH
Poccuiickoit denepanyy, peanu3yromux OporpaMMbl obiero odpasoBaHus» (mMcbkMo MuHHCTEpCTBa
obpazoBanusi u Hayku PD ot 29.05.2007 03-1180); Ilpukaza MunucTepcTBa 00pa30BaHHsS U HAyKH
Poccutickoit ®eneparun ot 20.08.08 1. Ne 241 «O BHeceHMM H3MCHCHHH B (helepasibHbI Oa3HCHBIN
y4eOHBI TUTAaH W TpHUMEpHbIE y4yeOHbIe TUIAaHBI JUIsi 00pa30BaTENbHBIX YUpekAeHHd Poccuiickoit
denepanyy, peaau3yoLMX OporpaMMmbl o0mero oOpa3oBaHus; PexoMeHAalusMU IO OpraHu3aliu
MOJTyYEeHHUs CpeHero o0miero oOpa3oBaHus B IpeIeiax OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM CPETHETO
npogeccuoHaIbHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOro 0OIIero oOpa3oBaHUS C Y4eTOM TpeOOBaHUM
(dbenepalibHBIX TOCYAApCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB W MOJIy4yaeMol Mpodeccuu Wiu
CNELUAIBHOCTU CPEAHEro NpodeccuoHanbHOro oopa3oBanus (mucbMo JlemapraMeHTa rocyJapCcTBEHHOM
MOJIMTUKH B cepe MoAroToBkr padounx kaapos u JJI1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259);
c yuderoMm IIpumepHoil ocHOBHOW 0Opa3oBaTeNbHONW NpPOrpaMMbl CpeaHero ooduiero oOpa3oBaHus,
0JI00peHHOM perreHueM GeepabHOT0 y4eOHO-METOIMYECKOT0 00BEUHEHHUS TI0 00IIIeMy 00pa30BaHUIO
(mportokon ot 28 utoHs 2016 1. Ne 2/16-3).

1.2. MecTo IMCHUILINHBI B CTPYKTYPe NPOrpaMMbl MOATOTOBKH CIEIHAJINCTOB CPe/IHEro 3BeHa:
VYyeOHas aucuMiuinHa «XuMUsS» sBISeTcs 001eo0pa3oBaTeNbHON y4eOHOM IUCIUIUIMHON 10

BbIOOpY, M3 00s3arenbHOM mpenaMeTHoM obmactu «EctectBeHHble Hayku» PI'OC cpemHero oobuero

oOpazoBanus, 715 BceX npodeccuit cpennero npohecCuoHaTbHOTO 00pa30BaHUsI TEXHUYECKOTO MPOQUIIS.

1.3. lesn u 327241 AMCUMILIMHBI — TPEOOBAHMS K Pe3y1bTaTaM OCBOCHUS AMCLHMIIINHBI:

CopepxaHue MporpaMMbl «XUMUS» HANIPaBJICHO Ha JTOCTHIKEHUE CIEAYIOINX LIEJIeH:
- ¢popMupoBaHUE y 0Oy4YaIOIIMUXCS YMEHUS OLIEHMBATh 3HAYMMOCTb XMMHUYECKOTO 3HAHUS ISl KaXI0TO
4eNI0BEKA;
- (opmupoBaHue y 00yyaromuxcsl IeI0CTHOTO NPEACTABICHUS O MUPE U POJIU XUMUH * B CO3/1aHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI MHpa; YMEHHUS OOBICHATH OOBEKTHI U IPOLECCHI
OKpY’KarOIlled JEeUCTBUTENBHOCTH: NPUPOAHOW, COLMAIBHOM, KYJIBTYPHOM, TEXHMYECKOW Cpelpl, —
UCIOJIB3YS ISl 3TOr0 XMMHUUYECKNE 3HAHUS;
- pa3BUTHE Y 00yJarOIMXCs YMEHUH pa3nudaTh PaKThl U OLEHKH, CPABHUBATH OLICHOYHbIE BBIBOJIbI, BU/IEThH
UX CBSI3b C KPUTEPUSIMHM OLIEHOK M CBSI3b KPUTEPUEB C OIPENEICHHOM CHCTEMOM LIEHHOCTEH,
dhopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3HITHIO;
- mpuoOpeTeHre OOYyYaIOUIMMHCS ONbITA PAa3HOOOPA3HOM AEATENbHOCTH, MO3HAHUS *M CaMOIIO3HAHUS,
KJIIOYEBBIX HABBIKOB, MMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JUIsl PA3JIMUHBIX BUOB JIETEILHOCTH (HABBIKOB
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pemieHus mpobieM, NPUHATUS PELICHU, TONCKa, aHAIH3a 1 00paboTKN HHPOPMAIH, KOMMYHUKATHBHBIX
HaBBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYIHUYECTBA, O€30IaCHOTO OOpalleHusi C BEIIeCTBAMH B
MIOBCE/THEBHOM KH3HN)

OcBoenue conepkaHust yueOHOH TUCHUIUTMHBI «XUMUS», 00eCTIeYNBACT TOCTHKEHNUE CTYICHTaMU
CIIETYIOLIUX PE3yIbTaTOB!
JUYHOCTHBIX®
- YyBCTBO TOPJOCTH M YBAXXCHUS K HCTOPUH U JOCTIIKCHUSAM OTEUECTBEHHOW XUMM-YECKOW HAYKH;
XMMHUYECKH TPAaMOTHOE TOBEACHUE B MPOPECCUOHATBHON NIEATeNb-HOCTH U B OBITY IpU OOpaIieHuH ¢
XMMHYECKHMH BELIECTBAMHU, MaTepHaIaMHU U POLIECCaMH;
- TOTOBHOCTh K TMPOAOJDKECHHIO OOpa3oBaHMs M TOBBIICHUS KBATU(GUKAMH B H30paHHOM
podecCHOHATBHON AATENLHOCTH M 00BEKTUBHOE OCO3HAHNE POIH XUMHYECKUX KOMIIETCHIIUI B ATOM;
- YMEHHUE UCHOJIb30BATh JOCTHKEHUSI COBPEMEHHON XMMUYECKON HAyKH U XUMHUYECKUX TEXHOJIOTUH JUIs
MOBBIIICHUSI COOCTBEHHOTO HWHTEIUICKTYaJbHOTO pa3BUTHA B  BBIOPAHHOH INpogecCHOHATBHOM
NeSTeIbHOCTH;
MeTanpeIMETHBIX®
- HCIIOJIb30BAHHME PA3IMYHBIX BHUJIOB IIO3HABATEIILHOW NEATEIBHOCTH M OCHOBHBIX WHTEIUICKTYaJbHBIX
ornepanuii (MOCTAaHOBKH 33/1a41, (GOpMYITMPOBAHMS TUIIO-TE3, AaHAIN3a M CHHTE3a, CPaBHEHHsI, 00001IIeHuS,
CHCTEMaTHU3allii, BBIABICHHUS IPHUYUHHO-CICACTBEHHBIX CBS3€H, MOWCKAa aHAJIOTOB, (HOPMYTUPOBAHHS
BBIBOJIOB) JUIsl PEILICHNUS [TOCTABJICHHOM 3a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHMUS (HAOIIOACHUS,
HAYYHOTO JKCIIEPUMEHTA) JUIS M3YYCHHUsS PA3JIMYHBIX CTOPOH XH-MHUYECKHX OOBEKTOB M IPOILECCOB, C
KOTOPBIMHU BO3HHKAET HEOOXOIUMOCTb CTaI-KUBAThCs B PO ECCHOHANBHOM cdepe;
- IICTIOJIb30BaHUE PA3TUYHBIX HCTOYHUKOB JIJIsl TOJYYCHUSI XUMHUECKOW MH(POpMaIK, yMEHHE OLIEHUTD ¢
JTOCTOBEPHOCTD JJISl JOCTHKEHUS XOPOIINX PE3yJIbTaTOB B MPO(heCCHOHANBHOHU cdepe.

IIpenmeTHbie pe3yJIbTaThI

OCBOEHHUS 0a30BOT0 Kypca XMMHUU JIOJIKHBI OTPaXaTh:

1) chopmupoBaHHOCTH MPECTABICHUN O MECTE XUMHH B COBPEMEHHOW HAyYHOU KapTUHE MUPA;
MOHMMaHHE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U GYHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JIIs
pelIeHUs NPaKTUYECKUX 3a]1a4;

2) BNajieHHe OCHOBOMOJAralouMU XUMUYECKUMU TIOHATUSAMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOI;

3) Bi1afieHHe OCHOBHBIMU METOAAMHU HAY4YHOT'O [TO3HAHMS, UCIIOJIb3YEeMbIMHI B XUMHHU: HaOII0I€HUE,
OIHCaHue, U3MEPEHNE, SKCIIEPUMEHT; yMeHUe 00padaThIBaTh, OOBACHAThH PE3YIbTAThl IPOBEACHHBIX
OIIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MMPUMEHSATh METO/Ibl IO3HAHUS NP PEIICHUH
MIPAKTHUYECKUX 3a/1a4;

4) copMHPOBAHHOCTH YMEHUS 1aBaTh KOJIMYECTBEHHBIE OLIEHKU U TPOBOJIUTH PACUETHI 10 XUMHUUECKUM
dhopmynaM U ypaBHEHUSIM;

5) BazieHne NMpaBUWJIaMU TEXHUKH 0€30MacCHOCTH MPH UCIIOJIb30BAHUU XUMHUYECKUX BEIIECTB;

6) chOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU [0 OTHOLIEHUIO K XMMHUYECKO HHPOpMAaIINH, OJTy4aeMoi
U3 pa3HbIX UCTOYHUKOB.

1.4. Ko1n4ecTBO 4acoB HA OCBOCHHE NPOTrPaMMBbl JMCHHUILJIMHbI:

Y4eOHBIM MJIAHOM TSI JAHHOM JUCIUIUIMHBI OTIPEIEIICHO:
MaKcUMalbHas yueOHas Harpyska oOyuatorierocs -132 yacos, B TOM 4ucIe:
o0si3aTenpHas ayJUTOPHAsI Harpy3ka o0ydJaromierocs coctarisier 132 4acos;
caMmocTosTenbHas pabora oOyyaromerocs - 0 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIVIMHBI M BUABI Y4eOHO# padoThl

Buj yueoHoii padoThl

O0BEéM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 132
Oo0s3aTesibHAs Ay IMTOPHAsA yuyeOHass Harpy3Ka (Bcero) 132
B TOM YHUCIJIE:
MPAKTUYECKHUE 3aHSITHUSA: 28
KOHTPOJIbHBIE pabOTHI
CamocrosiTesibHasi paboTa o0yuyaromerocs (Bcero) 0

[MpomexyrouHasi arrtecraiys (HMTOTOBBI KOHTPOJIB) MPOBOAUTCS IO
JMCLUILUIMHBI B GopMe 3ayeTa

3aBEpIUICHUIO Kypca




Coaep:xanue yueOHOTo MaTepuasa, JabopaTtopHble padoThI M NPAKTHYECKHE 3aHATHS, O0bem | YpoBenb
HanmeHoBaHMe pa3jeioB U TeM
caMoCTosiTeJIbHAsI padoTa 00y4aroIMXcs. 4acoB 0CBOEHMS
Brejerme Hayunbie MeTobI MO3HAHMS BEIIECTB M XUMHUECKUX sIBJICHUI. PoJib sKCcIIepuMeHTa u Teopun 2 1
B XUMUU. MozieInpoBaHNE XUMUYECKUX NPOLECCOB. BXOAHOW KOHTPOJIb.
Paszgea 1. OCHOBHbIC NOHATUA U 3aKOHBI 6
Tema 1.1 Copepxanne yaeOHOTo MaTepuana 6
OCHOBHBIE TOHATHUS XUMUU. BX01HO# KOHTPOJIb 1
OCHOBHBIE 3aKOHBI XUMUH. 1 AtoM, mosiekyna. KonnuecTBo BelecTsa. 2
2 XUMHUYECKUH 3JIeMEHT. XUMHUECKUE 3HAKU U (OPMYIIBI AJUTOTpOTHs. ATOMHAs U 4 5
MOJIEKYJIIpHAs MAacChl
3 CrexuomMerpusi. 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB. 3aKOH COXPAaHEHUS MacChl 9
BEILIECTB.
4 | 3akoHBI ABOTaJIpo U CIIECTBUS U3 HETO 2
Tema 1.2
Pemenue pacy€THbix 3a1a4 Ha . .
. Pemrenue pacu€THbIX 3aa4 Ha ONIpeIeIEHHE MacCOBOM JOJIM XMMUYECKOIO 3JIEMEHTA B
ompeieJICHue MAaCcCOBOM JI0IH 5 2 1
CJIO’)KHOM BELIECTBE
XUMUYECKOTO 3JIEMEHTA B CIIOKHOM
BEIIECTBE.
Paznea 2. Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xum. 31eMedToB /I. . MenaesieeBa u 6
CTPOEHHE aTOMa
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 2
ATOM - CJ107KHAs YACTULA. 1 ATOM - ciokHas yactuia. Sapo (MpoTOHBI U HEWTPOHBI) M AJIEKTPOHHAS 000JI0YKA. 5
H3oTomsl.
2 | CtpoeHne 2JIEKTPOHHBIX 000JI0YEK aTOMOB XHMHUYECKHUX JIEMEHTOB. 2
2
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJjIbIX Mepruo10B. OCOOEHHOCTH
3 | cTpoeHus SIEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB OOJIBIINX MEPHOIOB (IIEPEXOTHBIX 2

JIIEMEHTOB).




[MousiTre 06 opOuTaNsX. S-, p- U d-opOUTaANIH. DIESKTPOHHBIE KOHPHUTYPALIUH ATOMOB XH-
MUYECKHUX 3JIEMEHTOB.

Tema 2.2.
DneKTpOHHBIE (HOPMYJIBI.
BaneHTHOCTb 1 BaJeHTHBIE

BO3MOKHOCTH aTOMOB JJICMEHTOB
I1.C.X.O

Copepxanue yueOHOro MaTepuana

1

BastieutHOCTE M BajIeHTHBIE BO3MOYXKHOCTH aTOMOB 2J1eMeHTOB [1.C.X.D .

2

DneKTpOHHBIE (POPMYIIHIL.

Otkpsitue . . Menneneesbim llepuonnueckoro 3akona. [lepuonnyeckuil 3akoH B
dbopmynuposke J1. 1. Menneneena.

[Teproaudeckas TabIHMIIa XUMHYECKUX JIEMEHTOB — TpadUuecKkoe 0TOOpakeHue epro-
JAMYeCcKOro 3akoHa. CTpyKTypa Mepuondeckoi TabIuibl: neprosl (Mabie U OobLIne),
rpynisl (raBHas ¥ MoOOYHas).

Pasznea 3.

CTpOQHI/Ie BeIICCTBA

10

Tema 3.1.

OCHOBHBIE THIIBI XUMUYECKON CBSI3H.

Ar PETAaTHBIC COCTOSAHUS BCIICCTB U
BOOOpPOJHAA CBA3b.

Copepxanue yueOHOro MaTepuana

HMonHasg xuMudecKkas CBSI3b.

Karuonsl, ux obpazoBaHue U3 aTOMOB B pe3yJbTaTe Mpolecca OKUCICHHs. AHUOHBI, UX
o0pa3oBaHHe U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOcCTaHOBIIeHUsI. VIOHHAsI CBSI3b Kak
CBA3b MEXJY KATHOHAMH M AHMOHAMH 32 CUET 3JIEKTPOCTATHYECKOTO MPUTSIKEHHUS.
Krnaccudukanus HOHOB: IO COCTaBy, 3HAKY 3apsija, HATHYUIO THAPATHONW 000JIOUKH.
Honnbie kpucramnyeckue pemeTku. CBOMCTBA BEIIECTB ¢ MOHHBIM THUIIOM
KPHUCTAIUIMYECKOM PEIIETKH.

KoBanenTHast xummdeckasi CBS3b.

MexaHu3m 00pa30BaHuUs KOBaJCHTHOW CBs3U (OOMEHHBIN M JOHOPHO-AKICTITOPHBII).
OnexTpooTpuuaTebHOCTh. KoBaneHTHBIE NOJSpHAs U HENOJsApHas cBsi3u. KpatHocTs
KOBaJICHTHOM CBsI3U. MoJieKyJIIpHbIe U aTOMHbIE KpHUcTauinyeckue peuetku. CBoiicTBa
BEILECTB C MOJIEKYJISIPHBIMUA M @aTOMHBIMH KPUCTAJUNIMYECKUMU PEIIETKAMM.

Merannnyeckas XUMHUYECKas CBA3b.
Merannnueckas KpucCTalllIM4YCeCKad pCUICTKA U MCTAJUIMYCCKASA XUMHUYCCKAA CBA3b.

duznueckue cBOIICTBA METAJLIOB.

TBepzloe, KHAKOC U ra3006pa3Hoe COCTOsIHHA BCIUICCTB. HCpCXOII BCIICCTBA U3 OJHOTO
arperaTHoro COCTOsAHUA B APYTocC. BOI[OpO,Z[Ha}I CBA3b.




Tema 3.2.

YncThle BElEeCTBA U CMECH.
JucnepcHbie cuctemsl. Pemnienue
pacueTHBIX 3aj1au.

Copepxanne yaeOHOT0 MaTepuana 6
[Tonstre o cmecu BemiecTB. [ OMOreHHbIE U TeTeporeHHbie cMecH. COCTaB CMECEH:
1 | o6wemHas u MaccoBas J0JTH KOMIOHEHTOB CMECH, MAccOBast 1071 HPUMECEH.
2 1

2 | [Honstue o nucnepcHoii cucteme. JlucnepcHas ga3a U AUCIIEPCUOHHAS Cpefa.
Knaccudukanus nucnepcHbix cucteM. [IoHSITHE 0 KOJUIOUAHBIX CHCTEMaX

Ilpakmuueckasa paboma Ne 1 «I3ydenue CBONCTB JUCTIEPCHBIX CUCTEM.

[IpuroTtoBnenue cycrneH3nu kapooHaTa KaJbliks B BOJE. 2
Pasznea 4. Boaa, pactBopbl. DJIEKTPOJUTHYECKAS TUCCOIUATAS
Tema 4.1. Copepxanue yueOHOro MaTepuana
Bopa. Pacteopsl. PactBopenue. Bona xak pactBoputens. PacTBOpUMOCTH BELIECTB.
1 HacepiienHble, HEeHACHIIEHHBIE, IEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb 2 2
PacTBOPUMOCTH TA30B, KUAKOCTEH U TBEPABIX BEIIECTB OT Pa3IHMUHBIX (PaKTOPOB.
MaccoBas 10111 paCTBOPEHHOI'0 BEUIECTBA.
Ilpakmuueckas paboma Ne 2 «IIpurotoBieHne pacTBOPOB 33JaHHONW KOHIICHTPAITUI. ;I
Tema 4.2. Copepxanue yueOHOro MaTepuana 6
DNEeKTPOIUTHYECKAS JUCCOLIUALUS. 1 DNEKTPOIUTHI U HETEKTPOIUTHI. 2
DNeKTpOoIUTHYECKas JUCccCoUanus. MexaHU3Mbl 3JEKTPOIUTUYECKON TUCCOLMALINN IS
2 | BEIECTB C PA3JIMYHBIMM TUIIAMU XMMUYECKOH CBsI3U. [ MapaTupoBaHHbIe U 1
HETr'WJIpaTUPOBAaHHBIEC HOHBI. 4
3 CreneHb a1eKTponuTHYECKOi Tuccoruanuu. CHUIIbHbIE U ca0ble 3JIEKTPOJIUTHL. 2
OCHOBHBIE TOJIOKEHUS] TEOPUH DIEKTPOIUTUYECKON TUCCOLUAIIUY.
4 Kucnotsl, ocHOBaHMSI U COJIU KaK 3JIEKTPOIUTHI
1
[IpoBepounas pabora Tect _—
Bcero 3a | cemectp 1 ro kypca 34
Paspea S. Kinaccudukanuus ¥ HOMEHKJIATYPA HEOPraHMYeCKHX BelleCTB M MX CBOIiCTBA 14
Tema 5.1. Coneprkanre y4eOHOTo MaTepurana 8




Knaccudukanus HeopraHmuecKux
COCIMHEHUN U UX CBOICTBA

Kucnots! u ux cBoiictBa. KucioTsl Kak 3J€KTPOIUTHI, UX KJIACCU(PUKALKA IO PA3INYHBIM
IIpU3HaKaM. XMMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU IEKTPOJIUTHYECKON
mucconranui. OCOOEHHOCTH B3aUMOICHCTBHSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM
KHUCJIOT ¢ MeTajutlaMu. OCHOBHBIE CITOCOOBI MOJTyYEHHsI KHCIIOTHI.

OcHoBanust 1 ux cBorictBa. OCHOBaHUs KaK 3JEKTPOIUTHI, MX KJIACCU(PHUKAIUS MO
pa3IMYHBIM IpU3HaAKaM. XMMHUUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU
3JEKTPOJUTUYECKON JUccolMau. Pa3noxxeHrne HepacTBOPUMBIX B BOJIE OCHOBaHUH.
OcHoBHbIE CTIOCOOBI NOTY4YEHHSI OCHOBAHUH.

Conu n ux cBoiictBa. Conu Kak 31eKTposnnuThbl. Colu cpeiHUE, KUCIIbIE U OCHOBHBIE.
XMMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTHYECKOM TUCCOLUAIINH.
CrniocoOpl nontyuenus cosieil. I'maponus coneil.

Oxkcunsl 1 ux cBoiictBa. ConeoOpasyroiire U Heconeoopasyrolue okcuibl. OCHOBHbIE,
aM(}OTEepHBIC U KUCIOTHBIE OKCHIBI. 3aBUCUMOCTH XapaKTepa OKCH/IA OT CTETICHU
OKHCJIEHHs 00pa3yromiero ero Metauia. XuMUueckue cBoiicTBa okcuaoB. [lonydenue
OKCHJIOB.

Ilpakmuueckan paboma Ne 3 «Peakiyiyi HOHHOTO OOMEHa»
Ilpakmuueckasa paboma Ne 4 «VcnpiTanue pacTBOPOB cojiel MHAUKaTopaMu. [ 'uaponus
COJIEH»

Tema 5.2-5.4.
[Ipaktuueckue 3ansaTus No4,No5, Neb.

Coneprkanne y4eOHOro Matepuana

Ilpakmuueckasa paboma Ne 5 «PacriozHaBaHUE HEOPraHUYECKUX BEUIECTB U U3YUCHHUE

HUX CBOHMCTBY. B3amMoielicTBHE METAIIOB C KMCIIOTaMH. B3auMoaeicTBIE KUCIIOT C
OKCHJAaMH MeTaJuI0B. B3auMoaeiicTBre KUCIIOT ¢ OCHOBaHUSIMHU. B3anMoaelicTBre KHCIOT
C COJISIMH.

HcneiTanue pacTBOPOB LIETOUYEN MHAMKATOpaMu. B3auMoIelCTBUE ETOUYEHN C COJISIMMU.
Paznosxenue HepacTBOPUMBIX OCHOBAHHIA.

Ilpakmuueckan paboma Ne6 «OcyliecTBIEHUE LIETIOYKU IPEBPAILIECHUN»
Ilpakmuueckasa paooma Ne7 «[lonyuenue am(poTEpHOTO THIPOOKCHIA ATFOMUHUS U
HU3YyYEHHUE ETO CBOMCTB)
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Pa3neu 6. XuMHYEeCKHE peaKIuu 14
Tema 6.1. Copepxanue yueOHOro MaTepuana 6 2
Knaccudukanus XuMHU4ecKuX peaKiui. Peakuuu coenunenus, pa3nokeHus, 3aMmenienus, ooMena. Katanuruyeckue peakiuu.
OKHCTUTENbHO-BOCCTAHOBUTEIIbHBIE OO6paTtumbie U HEOOPATUMBbIE PEAKIIUU.
peakuuu. 1 | FomoreHHsie U reTepOreHHbIe PEaKIMi. JK30TEPMUUYECKHE U SHIOTEPMHUYECKHIE PEAKIIUH.
TennoBoii 3¢ ekt xumudeckux peaxiuii. TepMoxuMrudeckre ypaBHEHHUS.
6 2
Crenenb okucienus. OKUCIUTENIb U BOCCTAaHOBJIEHUE. BocCTaHOBUTEND U OKHUCIICHUE.
2 | Meron 2JIeKTPOHHOTO OaslaHca JIJIsl COCTABJICHHS YPABHEHH OKHUCIUTEIHLHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUU.
Tema 6.2. Copepxanue yueOHOro MaTepuana 8
CKOpOCTh XUMHYECKHX PEAKIUH. [ToHsITHE O CKOPOCTH XMMHUECKUX PEaKIMii. 3aBUCIMOCTh CKOPOCTH XUMHYECKHIX
OO0paTUMOCTh XUMHUYECKHUX PEAKIIHA. 1 | peaknmii OT pa3IUYHBIX (PAKTOPOB: MPHUPOIBI PEATUPYIOMINX BEIIECTB, UX KOHIICHTPAIINH, 1
TEMIEPATYPhl, MOBEPXHOCTH COMPUKOCHOBEHHMSI M MCIIOJIb30BAHUS KaTaJIu3aTOPOB.
4
OO6parumbie 1 HEOOpAaTUMbIE PeaKIUi. XUMHUYECKOE PABHOBECHUE U CIIOCOOBI €r0
2 CMEIICHHUS. 1
IIpakTnueckas padora Ne§ «3aBHUCHUMOCTb CKOPOCTH PEAKIIUU OT PA3IUYHBIX 2
(dakTopoB»
Paspnean 7. MeTajiibl 1 HEeMeTaJJIbl
Tema 7.1. Coneprkanne y4eOHOro Matepuana
Mertannsi. 1 | OcoOeHHOCTH CTPOEHHS aTOMOB U KpHCTaIOB. PU3HUECKUE CBOIICTBA METAJIOB.. 2
2 | Knaccudukanys MeTaIIOB TI0 Pa3IMYHBIM TPU3HAKAM 4 1
3 | XuMuyeckue CBOWCTBAa METAJIJIOB. 1
IIpakTnuyeckas padora Ne 9 «Ilonyuenue, coOrpanue U paclio3HaBaHUE Ta30BY. -I
Tema 7.2. Copepxanne yueOHOTo MaTepuana 2

Kopposzus merannos. CriocoObl
HOJY4YEeHHUs] METAJIIOB. DJIEKTPOJIN3
pacIuIaBoB U pacTBOPOB.

1

Kopposus metaninos, €€ Bubl, CliocoObl 3alIUThI. DIEKTPOXUMUUECKHUH s HATIPSKEHUH
MeTaJlI0B. MeTannorepmust.
O6mue cnocoOs! noxydeHus metayuios. [lonsitue o meramnyprun. [lupomeramnyprus,
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‘ THIPOMETAJLUIYPrusl ¥ 3JeKTpoMeTanyprust. CIlaBbl UEpPHBIE U LIBETHHIE.

Tema 7.3. Copepxanue yueOHOro MaTepuana 4
Hewmerans. 1 OcoOenHocTH cTpoeHus: aToMOB. HemeTaibl — npocThlie BelecTBa. 3aBUCUMOCTD
CBOMCTB raJIOr€HOB OT WX MOJOXKEHUS B EPUOJIUYECKON CUCTEME. 4
2 OxucnauTeNnbHble U BOCCTAHOBUTEIbHBIEC CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX
10JIOKEHHUS B PSIAY 3JIEKTPOOTPULIATEIBHOCTH.
Paznen 8 OCHOBHbIE NOHATHSI OPraHUYECKON XUMUM U TEOPHUS CTPOCHUS OPTraHMYEeCKHUX BeleCTB 6
Tema 8.1. Copepxanne yaeOHOT0 MaTepuana 4
[TpenMeT opraHn4yecKoi XUMHUH. 1 [Ipupoanbie, HCKYCCTBEHHBIE U CHHTETHUUYECKHE OpraHnyeckue BeniectBa. CpaBHEHHE
Teopus cTpoeHHsI OpraHU4ECKUX OpPraHMYECKUX BEIIECTB C HEOPTaHUYECKUMHU.
coenunenuii A. M. bytieposa. 2 BanenTtHocTh. XuMHUECKOE CTPOCHHE KaK MOPSAIOK COSIUHEHUS aTOMOB B MOJIEKYJIBI 10
BaJICHTHOCTHU 4
3 | OcHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUSL. .
4 N3omepust u u3zoMepsl. Xumudeckue GopMysbl 1 MOJEIHU MOJIEKYJ B OPraHUYecKOM
XUMHUH.
Tema 8.2. Copepxanue yueOHOro MaTepuana 2
Knaccudukanus opranugeckux 1 Krnaccugukanys BemecTB o CTPOSHUIO YIJIEPOJHOTO CKeJIeTa U HATMYUIO
BEIIIECTB. (YHKIIMOHATBHBIX TPYIIL. ['OMOJIOTH ¥ TOMOJIOTHSI.
Knacendukanus peakiuii B 2 | Hauana nomenknarypst IUPAC.
OpraHUYECKOH XUMUH. Peaxiuu npucoenuaenust (THAPUPOBaHHS, TATOTCHUPOBAHHMS, THIPOTaIOreHUPOBAHMS, 2
3 ruparanun). Peakuuu otiensieHus (1eruIpupoBaHus, JeTHPOraIOreHUPOBaHHS,
JeruapaTanuu). Peakiuu 3amenieHus.
Peakuuu n3omepuszanuu.
Pa3znen 9 Yr1€B01I0PO/ibl, UX NPUPOIHbIE HCTOYHUKH 20
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 4
AnKaHbl. AJKEHBI. AJKaHBI: TOMOJIOTMYECKUH psifl, U30MEPHSI U HOMEHKIIATypa aJIKaHOB. XMUMUYECKUE
1 CBOiiCcTBa anmKkaHOB (METaHa, ITaHa): TOPCHHUE, 3aMEILICHUE, PA3JIOKEHHUE, ICTUIPUPOBAHHE.
[IpuMeHeHne anKaHOB HA OCHOBE CBOMCTB.
4
5 DTHIIEH, ero NoTydeHne (JeTHIpupOBaHUEM dTaHa, ACTOTMMEPHU3aiel TIOINATUIICHA).

['omonornuecknii pszt, 30MepHsi, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOMCTBA

ITHUJICHA: TOPEHUE, KaYeCTBEHHbIE peakinu (oOeciBeunBaHre OPOMHO# BOJIBI M pacTBOPA
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IepMaHraHaTa Kajwus), THApaTanus, mojauMepusanus. [[puMeHeHne STuiieHa Ha OCHOBE
CBOICTB.

Tema 9.2. Copepxanne yaeOHOTo MaTepuana 4
JlueHsl U KayuyyKu. AJTKUHBI. [TonsiTHE O AMEHAX KaK yrieBOJOPOAax C IBYMs IBOMHBIMH CBSI3AMU. ConpsKeHHbIE
1 | nuensbl. XuMHu4YeCcKUe CBOMCTBA OyTaauena-1,3 u u3onpeHa: oOecBeUMBaHIE OPOMHOMA
BOJIbI M MOJIMMEpU3alns B Kayuyku. HaTypanbHblil U cMHTeTHYeCcKHe Kayuyku. Pe3suna. 4
Anerunen. XMMHUYECKHE CBOMCTBA alleTUIICHA: TOpEeHHEe, 00eCIBEYNBaHHE OPOMHOI
2 | BOABI, NPUCOEIMHEHUN XJIOPOBOOpOIa U rTuapartanus. [[puMenenue amneruieHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi H30Mepus € aIKaJUECHAMU.
Tema 9.3. Copepxanre yaeOHOro MaTrepuaa 4
ApeHBL. 1 benzon. Xumuueckue cBoiicTBa O€H30I1a: TOPEHHE, PEAKIIUU 3aMEIICHUS
(ramoreHupoBaHUE, HUTPOBAHHUE). 4
2 | [Ipumenenne GeH30J1a HA OCHOBE CBOMCTB.
Tema 9.4. Copepxanue yueOHOro MaTepuana 8
[Tpupotbie HCTOYHUKH 1 Pemenue 3anay Ha onpenenenue GopMyI1 BEIECTB.
YTJICBOOPONIOB. [IpupoHbIii ra3; coCTaB, IPUMEHEHHE B KA4€CTBE TOILIUBA.
Pemenue 3agau Ha onpeneneHne 2 4
(opmyn BemmiecTs. 3 Hedts. Coctas u nepepabotka Hedtu. [leperonka negru. HerenpoaykTsi.
O06006111eHre U crcTeMaTH3allvs 3HaHUN 3a IEPBBIN Kype 2

Hrorosoe TectupoBanue 3a Il cemectp neproro kypca

Bceero 3a |l cemectp 1 kypca 66
Bcero 3a 1 xypc 100
2 KYPC |1l cemecTp 32
Pa3nen 10 Kucsoponocoaep:xamue opranudecKue coeJMHeHH sl 18
Tema 10.1. Coneprkanne y4eOHOro MaTepuana 4
CrnupTsl. [Tonydenue aTaHona OpOKEHUEM TITFOKO3bI U THApaTaluel dTUiIeHa. [ uapokcuibHas
®deHou. rpynna kak ¢yHKiuoHanbHas. [loHaTue o mpenenbHbIX OJHOATOMHBIX CIIUPTAX.
1 | XuMuueckue CBOMCTBA ITaHOJA: B3aUMO/JICHICTBHE C HaTpreM, 00pa3oBaHUeE MPOCTHIX U 4

CJIOXKHBIX 2(PUPOB, OKUCIICHUE B abAeTh . [[prMeHeHne 3TaHoIa HA OCHOBE CBOWCTB.
AJIKOT0JIM3M, €r0 NOCIEACTBUS JJIsl OpraHM3Ma YeJI0BEeKa U MPEeAYIPEXICHHE.
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FJII/II_[epI/IH KaK IMpeaACTaBUTCIIb MHOT'OATOMHBIX CITMPTOB. KauectBenHnas pcaKkuug Ha
MHOI'0aTOMHBIC CITMPTEI. HpI/IMCHeHI/Ie TJIIMIOCPHUHA.

2

du3ndecKue U XUMUIECKHE CBOMCTBA peHoa. B3auMHOe BIMsSIHAE aTOMOB B MOJIEKYJIIE
(heHona: B3aMMOICHCTBHE C THAPOKCHIOM HATPHUS U a30THOM KucaoTou. [Ipumenenue
(heHosa Ha OCHOBE CBOWCTB.

Tema 10.2.
AJbIeruasl.
KapOoHOBBIE KHUCITOTHI.

Copepxanue yueOHOro MaTepuana

[TonsiTue 06 anpaeruaax. AnpaeruaHas Tpymnmna Kak GyHKIIHOHATbHAS.
dopManbJaerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMI cupT. [loayueHnue anpaeruioB OKUCIEHUEM
COOTBETCTBYIOIUX criupToB. [IpuMenenne Gpopmainbaernaa Ha OCHOBE €ro CBOMCTB.

[Tonsarue o kapOoHOBBIX KHca0TaxX. KapOokcuibHas rpymmna kak ¢yHKIHOHAIbHAS.
['oMosiornueckuii psii npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lonydyenue
KapOOHOBBIX KUCIIOT OKUCIECHUEM aJIbJIETHA0B. XUMUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIINE CBOWCTBA C MHHEPAILHBIMU KUCIIOTAMH M PEAKIIHS STCPUPUKALIHH.
IIpumeHeHNne yKCyCHOM KUCIIOTEI Ha OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI Ha
IIpUMeEpE NAITBMUTHHOBOW U CTEAPUHOBOM.

IIpakTnyeckas padora Ne 10 «3yueHue cBOWCTB KapOOHOBBIX KUCJIOT Ha MPUMEPE
YKCYCHOM KHCIJIOTBI»

Tema 10.3.
CrnoxHble 3(UpPBI U KHUPBIL.

Coneprkanne y4eOHOro Matepuana

[Tonmyuyenue crnoxxHbIX 3¢pupoB peakuueit srepupukanun. CroxHble 3pUpsl B IpUpPoOIE, UX

1 | 3nauenue. [IpumeHeHne ClOXKHBIX 3(UPOB HA OCHOBE CBOMCTB.
XKupsl kak cnoxuble 3¢upsl. Knaccudukanus xxupoB. XUMHUYECKUE CBOMCTBA KUPOB:
2 | TUAPONIU3 U TUAPUPOBAHUE )KUJIKUX KHUPOB. [IpuMeHeHne )KUpoB Ha OCHOBE CBOMCTB.

Mpuia.

Tema 10.4.
YrneBoasl.

Copepxanne yueOHOT0 MaTepuana

VYrieBobl, MX KiIaccubUKanus: MOHOcaxapu bl (TIF0K03a, GPyKTO3a), AUcCaxapu bl

1

(caxapo3za) u monmcaxapupl (Kpaxmai v HEeJUTHJI03a).

I'moko3a — BenecTBO ¢ ABOUCTBEHHON (PYHKIIMEH — allbJeTHAOCTIUPT. XUMHYECKHIE
2 | CBOMCTBA IIFOKO3BI: OKHCIICHUE B TITFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIGHUE B COPOMT,

CIIMPTOBOC 6p0)KeHI/Ie. HpI/IMeHCHI/IC TJII0KO3EI HA OCHOBE CBOMCTB. 3HAUCHUE YIJICBOJOB B
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YKUBOU MPUPOJIE U )KU3HU yenoBeKka. [[oHsATHe 0 peakuuax MOJIMKOHICHCAUH 1
TUPOJIN3a HA PUMEPE B3aMMOIIPEBPAILCHUI: TJIFOKO3a <> MMOJHUCAXAPU/I.

Paznea 11 A3oTocoaep:kamue oprannveckue coequHenus. Iloanmepsl 14
Tema 11.1. Copepxanue yueOHOro Marepuana 4
AMUHBL. [Tonarue 06 amuHax. Anudarndeckue aMUHbI, UX KJIacCU(UKaLKsg 1 HOMEHKIIATYpa.
AMMHOKUCIOTHI. 1 | AHWIMH Kak opranudeckoe ocHoBaHue. [lomydyenne aHuaMHa U3 HUTPOOESH307a.
[IpyuMeHeHre aHUJIMHA HA OCHOBE CBOMCTB.
AMHUHOKHCIIOTHI KaKk aM(pOoTepHbIe AU(PYHKIIHOHAILHBIE OPTaHUYECKNUE COSAUHEHHS. 4
2 XUMHUYECKUE CBOICTBA aMUHOKHUCIIOT. B3aUMOAEHCTBHE C IEI04YaMH, KUCIOTaMH U JpyT
¢ IpyroM (peakius MmoJMKoHAeHcanun). [lenTuqHas CBsi3b U MOJUTICTITHIBL.
[IpuMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.
Tema 11.2. Copepxanre yaeOHOro MaTrepuaa 10
benxu. 1 [lepBuyHast, BTOpHUHAas, TPETUYHAsL CTPYKTYPbI 0€JIKOB. XMMUYECKHE CBOWCTBA OEJIKOB!
[Honumepsi. TOpeHHue, IeHaTypalysl, THIPOJIN3, IBETHBIC peakiuu. buonornueckue GyHKINM OSIKOB.
[Tnactmaccsl. 5 benxu u nonucaxapupl Kak OMOMOIUMEPBI.
Bonokna, ux xinaccugukanmus.
3 [TomyyeHue NOAMMEPOB peakLyel MOIUMEpU3aLuU 1 MOJUKOHICHCALUH.
TepmorutacTuuHbIe U TEPMOPEAKTUBHBIE TU1acTMAacchl. [IpeacraBuTenu miacrmacc. 4
4 [Tonyuenne BostokoH. OTAENBHBIE IPEACTABUTEIN XUMUYECKUX BOJIOKOH.
IIpakTuyeckasi padora Ne 11 «/3yueHne cBOWCTB aMUHOKHUCIIOT U OEITKOBY»
IIpakTuyeckas padora Ne 12. Pemenne skcriepiMeHTAIBHBIX 33/1a4 Ha
UICHTU(QUKALUIO OPTaHUYECKUX COeMHEHNH. Pacio3HaBaHue MacTMace U BOJIOKOH
[IpomexyTounas aTTecTanus
3auem

(MTOTOBBII KOHTPOJIH)

Bcero:

132

Ji1 XapaKTepUCTHKH YPOBHSI OCBOCHUS YU€OHOTO MaTepHrajia UCIONb3YIOTCS CIEAYIOmre 0003HaYeHHS:
1. — o3HaKoMHTENBHBIH (y3HABaHHE paHEe U3yUYEeHHBIX 0OBEKTOB, CBOMCTB);
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2. — peNpONyKTUBHBIH (BBITOJHEHHE JSSTEILHOCTH 110 00pasily, HHCTPYKIIMHU WK TTO]T PYKOBOJCTBOM).
3. — IPOYKTHBHEIH (TTAHUPOBAHUE M CAMOCTOSTEIILHOES BHIMIOJIHCHUE ICATEIBHOCTH, PEIICHHE TPOOJIEMHBIX 3a]1a4.

16



3.  YCJIOBUA PEAJIM3AIIMA YYEBHOM JUCHUIIIVHBI

3.1. MatepuajibHO-TEXHHYECKO€E O0ecriedeHne TN CHUIITUHbI

Jliia peanu3anuy IporpamMmbl JTUCIUIUIUHBI «XUMUS» UMEETCsl y4eOHbIN KaOUHET XUMUU
¥ OMOJIOTHH, a TaK K€ XUMHUYECKas 1a00paTopus.

ObopynoBanue y4eOHOro KaduHera:
- MyJIbTUMEIUA
— crenn «llepuoanueckas cucrema .M. MenneneeBay;
- creH] «PacTBOPUMOCTb KHUCIIOT, COJIEM U OCHOBAHHIY;
- cteH] «OYHKIIMOHAIBHBIE TPYIIBI OPraHUUYECKUX COCTUHEHUI;
- MOJICJIM MOJIEKYJI OPTaHUYECKUX COCTUHEHUMN.

OobopynoBanue jjadoparopuu U padoynx MecT JIadOpaTOPUM:
- TabopaTopHasi ocyaa;
- nrabopaTtopHoe 000pyI0BaHUE;
- PEaKTUBBHI;
- CIIUPTOBKH;
- KOJUIEKIIH 00pa3IioB HeTH U MPOJYKTOB €€ epepadOTKH;
- METOJINYECKHUE MOCOOUs MO MPOBEACHUIO Ta00OPATOPHBIX PadoT.

3.2. YueOHO-MeTOAUYecKOe U MH(OPMAIMOHHOE o0ecriedeHne T CUUTIITHHbI

1. F'a6puensa O.C. , OctpoymoB W.I'. Xumust aiis npodeccuit v crienuaibHOCTEH TEXHUIECKOTO
npodust. — M., 2017. 256 c.
2. T'abpuensu O.C., OctpoymoB W.I'. Xumusi: npakTukym: y4ueo. mocooue s CTyI. AJIs
yupexaeHuit cpen. npod. oopazosanus. — M., 2016.- 304 c.

IlepeyeHb yueOHbIX H3TAHUMH
OcHOBHbIE HCTOYHHUKH /IJIl CTY/IEHTOB:

JlonoJIHUTeIbHbIe HCTOYHMKH:
1. Epoxun FO.M. Xumus yueOHUK JUIs CTY. yupekaeHui cpel. mpod. oopazoBanus. — M., 2014.
2. Tabpuensn O.C., OctpoymoB N.I'. Xumus s npodeccuil u crenuaabHOCTeH ColualbHO-
HKOHOMHUYECKOTO ¥ TyMaHUTapHOro npoduieit: yueOnuk. — M., 2014. — 208 c.

3. Kypc no ¢popmynam. ®dusnka, XuMusi, MaTeMaTuka [DIeKTpoHHBIN pecypc] / . — DIeKTpoH.
TeKCTOBBIC NaHHbIe. — HoBocubupck: CuOMpckoe yHUBEPCUTETCKOE U31aTeNhCTBO, HopMaTuka,
2017. — 118 C. — 978-5-4374-0894-0. — Pexum JIOCTYyTIA:

http://www.iprbookshop.ru/65259.htmi

4. Cracp H.®. O6mas 1 HeopraHuieckasi XuMusi [ D1eKTpoHHbIN pecypc] : cnpaBounuk ajs CI1O
/ H.®. Ctachk. — DneKTpoH. TeKcToBbIe nanHble. — CapatoB: [Ipodobpaszosanue, 2017. — 92 c.
— 978-5-4488-0022-1. — Pexwum gocryma: http://www.iprbookshop.ru/66393.html

5. Kum A.M. Oprannueckas xuMus [ DIeKTpOHHBIN pecypc] : yuedHoe nocodue / A.M. Kum. —
DNEeKTPOH. TEeKCTOBbIE JaHHble. — HoBocubOupck: CHOUpCKOe YHHUBEPCUTETCKOE U3aTENbCTBO,
2017. — 844 C. — 978-5-379-02004-0. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/65281.htmi

6. l'apmmn A.I1. Oprannyeckast XuMus B pUCyHKax, TabIuIax, cxemax [DJIeKTpOHHBIN pecypc] :
yuaeOHoe nocobue / A.Il. Iapmmn. — DnekTpoH. TekcToBbie nanuble. — CI10. : XUMU3 AT,
2017. — 184 C. — 978-5-93808-285-4. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/67352.html

7. I'myxapeBa T.B. buoxumusa. Yacte 1. OCHOBHbIE NHUTATENbHBIE BEIIECTBA YEIOBEKA
[DnexTpoHHBIN pecypc] : yuebnoe nocobue / T.B. I'myxapesa, 1U.C. Cene3neBa. — DIEKTPOH.
TEKCTOBBIC TaHHbIe. — ExarepunOypr: Ypanbckuii peaepansubiii yausepcutet, ObC ACB, 2016.
— 140 c. — 978-5-7996-1842-1. — Pexwum nocryma: http://www.iprbookshop.ru/68226.html
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8. I'myxapesa T.B. buoxumus. Yacts 2. OCHOBHBIC PETYyIATOPHl U OHMOJIOTHYECKUE JKHIKOCTH
YeJIOBEUECKOr0 Opranu3Ma [DiaeKkTpoHHbIH pecype] : yueoHoe mocooue / T.B. I'myxapesa, W.C.
Cene3HeBa. — DIIEKTPOH. TEKCTOBBbIC AaHHBIC. — ExarepuHOypr: Ypanbckuil dhenepaibHbIN
yauBepeuter, ObC ACB, 2016. — 116 c. — 978-5-7996-1843-8. — Pexum nocryma:
http://www.iprbookshop.ru/68227.htmi

9. Kmromkuna 1O.®. Opranmueckas Xxumus [DNEKTpOHHBIA pecypc| : mpaktukym / HO.D.
Kinromkuna, A.B. CepoB. — DJIeKTpOH. TEKCTOBBIE JaHHbIe. — CTaBponosb: CeBepo-KaBkazckuit
denepanbublii  ynuBepcurer, 2016. — 187 c. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/62856.htmi

10. MiBanoB M.I". OOmas xumusi [DIeKTpOHHBIN pecypc] : mabopaTopHbiid mpakTukym / M.T.
NBanos, B.B. BaiitHep, O.A. AHTponoBa. — DJIEKTPOH. TEKCTOBbIE AaHHbIC. — ExaTepunOypr:
Ypanbsckuii penepanbubiii yausepcurer, 9bC ACB, 2016. — 68 c. — 978-5-321-02488-1. —
Pexxum noctyna: http://www.iprbookshop.ru/68262.html

11. Ucumopos B.A. Dxonoruueckas XuMus [ DJIEKTPOHHBIN pecypc] : yueOHOe mocoOue Jisi By30B
/ B.A. UcunopoB. — DiiekTpoH. TekcToBbie nanubie. — CI16. : XUMU3 AT, 2016. — 304 c. —
978-5-93808-273-1. — Pexum pocryma: http://www.iprbookshop.ru/49802.html

12. Mapmankua M.®. Xumus [DnekTpoHHBIN pecypc] : yue6Hoe nocodue / M.D. MapmankuH,
N.C. T'puropsin, JI.H. KoBaneB. — DnekTpoH. TekcToBbie naHHble. — CtaBpomnois: CeBepo-
KaBkasckuii ¢denepanpusiii yauBepcuret, 2015. — 228 ¢. — 2227-8397. — Pexum poctyma:
http://www.iprbookshop.ru/63225.htmi

s npenogaBareJisi:

1. O6 o6pazoBanuu B Poccuiickoit @enepanuu: genep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®denepanbHbiX 3akoHOB OT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-D3, o1 25.11.2013 Ne 317-D3, o1 03.02.2014 Ne 11-D3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-@3, c u3m., BHeceHHbIMH DenepanbHbIM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

2. Ilpuka3 MunucrepctBa oopazoBanus u Hayku P® ot 31 nekabps 2015 r. N 1578 «O
BHECEHUU U3MEHEHUH B (pesiepalibHbIN rocy1apCcTBEHHBI 00pa30BaTeNIbHbIN CTaHIAPT CPETHETO
o0riero o0pa3oBaHusl, yTBEPKICHHBIHN MTpUKa3oM MUHUCTEpCTBa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 17 mast 2012 r. N413»

3. IlpumepHast ocHOBHasi 0Opa3oBaTesbHas IporpaMma CpeaHero o0Iero oopa3oBaHus,
0/100peHHas peleHneM (peneparbHOro yueOHO-METOUYECKOTO 00bETMHEHUS 110 001IeMy
oOpa3zoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

4. ®epnepanbubiit 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 obpa3oanuu B Poccuiickoit
Denepauun».

5. I[Ipuka3z MunucrepcTBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepKaeHUN
(benepaabHOro rocy1apcTBEHHOro 00pa30BaTEILHOTO CTAHAAPTa CPEIHETO (ITOTHOT0) OOIIETo
00pazoBaHUN.

6. IIpukaz MunucrepcTBa o6pa3oBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHHH
n3meHnenuit B [lpuka3z MunucrepctBa o6pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (heZiepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa CPETHEr0
(momHOTO) 00ITIETO 00pa30BAHUS Y.

7. IluceMmo JlemapraMeHTa rocyJapCTBEHHOM MOJIUTUKHU B cpepe MOoAroTOBKH pabouux KaJapoB U
JI1O Muno6prayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnmamuu mo opraHu3aium
MOJIyYEHHUsI CPEAHEro 00IIero o0pa3oBaHus B Ipeesiax OCBOSHH 00pa30BaTeIbHBIX IPOrpaMM
cpenHero npodeccuoHaaILHOTO 00pa3oBaHus Ha 0a3¢ OCHOBHOT'O 00IIET0 00pa30BaHUs C YIETOM
TpeGoBaHUH (elepantbHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOTy4aeMOn
poQ)eCCUU WK CTICIIHAIBHOCTH CPEIHETO MPOo(deCcCHOHATBFHOTO 00pa30BaHMS.
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HNHuTepHeT-pecypcsl -

http://iot.ru/ — xatamor o6pa3oBaTeIbHBIX PECYPCOB B ceTH MHTEpHET
www.pvg.mk.ru (omummnuana «[lokopu BopoObeBbI ropsD»).
www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB «XHMHS»).
www.alhimikov.net (O6pa3zoBaTenbHbBIN CAUT ISl LIKOJILHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa MO0 XUMUH ).

www.enauki.ru (MHTepHET-U31aHue U yuuTeneil « ECTeCTBEeHHBIE HAYKN»).
www.1september.ru (MmeTonuueckas razeta «llepBoe ceHTAOP»).
www.hvsh.ru (kypHan «XuMus B IIIKOJIEY).

www.hij.ru OkypHaIT « XUMHUS U KU3HBY).

www.chemistry-chemists.com (3JIEKTPOHHBIN KypHAIT «XUMHUKH ¥ XHMUSD»)
http://www.iprbookshop.ru/586.html siaexTponHo-01OIHOTEYHAS CHCTEMA

3.3. MeTtoanuyeckue peKOMeHAAUMHU 10 OPTraHU3ALNH U3YYeHHs TUCHHILINHBI

B nensax peanuszanuu KOMIIETEHTHOCTHOIO IMOAXO0/A MPU NPENOJaBAaHUU JUCIUILIMHBI
UCIOJIB3YIOTCSl COBPEMEHHbIE O00pa30BaTENbHbIE TEXHOJOIMU: IPAKTUKO-OPUEHTHPOBAHHBIC
TEXHOJIOTUM (1a0opaTopHble ¥ MpakTHYeCKHue paboThl), HH(POPMAIMOHHBIE TEXHOJIOTHU
(KOMIBIOTEpHBIE  MPE3eHTAlMM), TEXHOJOTHMM Ppa3BUBAIOLIET0 OO0YyYeHus, TEXHOJIOTUU
po0JIEeMHOTO 00y4eHHs (TIPOOIEMHOE M3JI0KEHHE, IBPUCTHICCKAs Oece/a, HCCIIeI0BaTEIbCKUI
METO/), TEXHOJIOTUH IBPUCTUYECKOr0 00yueHHMs (BBIIIOJHEHUE TBOPUYECKUX POEKTOB, «MO3TOBast
aTaka», UTPOBbIE METOJAMKH). B coueranum ¢ BHeayAUTOpPHON pabOTOH, isi (POpMUPOBAHUS U
pa3BUTHL O0IIMX U MPO(ECCHOHAIBHBIX KOMIETEHIIUH 00yUYaroIuXcsi IPUMEHSIOTCS aKTUBHBIE U
MHTEPAaKTUBHBIE (DOPMBI IIPOBEACHUS 3aHATUHN (TPYIIOBasi KOHCYJIbTAIMs, pa300p KOHKPETHBIX
CUTYallUi, 1€JI0BbIE U POJIEBBIE UT'PbI, IPYIIOBAs TUCKYCCHUS).

Jlns mpoBeeHMs TEKYIIEro KOHTPOJIsSl 3HAHUN MPOBOJATCS YCTHBIE (MHIMBUYaIbHBIA U
(bpoHTaIBHBII) U MUCBMEHHBIE OITPOCHI (TECTUPOBAHUE, KOHTPOJIbHAS PaboTa, JOKJIA/Ibl), a TAKKE
IPOCMOTP M OLIEHKA OTYETHBIX pabOT MO Ja00PaTOPHBIM U MPAKTUUECKUM 3aHITUSIM.

[TpoMeskyTouHas aTTecTaluy (MTOrOBBIN KOHTPOJIb) IPOBOJUTCS 10 3aBEPIICHUIO Kypca
JTUCLUIUIMHBL B hopMe T PepeHIMPOBAHHOTO 3a4€Ta.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUS
JUCHUIIVIMHBI «XUMUSA»

KoHTpoJib ¥ o1leHKa pe3yIbTaTOB OCBOCHUSI TUCIUIUIUHBI OCYIIECTBIISIETCS
IpernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHI U J1a00paTopHBIX padoT,
TECTUPOBAHUS, 4 TAK)KE BHIMOTHCHHS 00YJAIOIIUMUCS WHANBUIYAIBHBIX 33JJaHUH MPOCKTOB

HUCCIIEIOBAHUMN.

Pe3ysabTarsl 00yyeHus
(mpeaMeTHBbIE Pe3yJIbTATHI)

@®opMbI U MeTO/IbI KOHTPOJIS
U OLlEHKH
pe3yJbTaToOB 00yYeHUs

B pe3yabTaTe oCcBOCHUSI AMCHMILIMHBI 00y4Yar0MIUHCS

JOJIZKEH NPoAEeMOHCTPUPOBATH npeaMeTHbIe
pe3yabTaTbl  OCBOEHMSI  y4eOHOW  JAMCHUIJIMHBI
"Xumus'':

- c(OpPMHPOBAHHOCTb IIPEACTABICHUI O MECTE XUMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA; IOHUMAaHHUE POJIN
XUMHUU B (POPMHUPOBAHUY KPYro3opa U GyHKIHOHAIBHON
I'PaMOTHOCTH 4Y€JI0BEKa JIJISl PELICHUs] IPAaKTUYECKUX
3a1ad4;

- ¢(hOpMUPOBAHHOCTb COOCTBEHHOM MMO3ULMHU 1O
OTHOIICHHIO K XUMUYECKON HH(DOpMAINH, TOTydaeMOi
U3 pa3HbIX UCTOYHHUKOB.

OnepaTuBHBIN KOHTPOJIb!

- B YCTHOW WJIM MMCbMEHHOMH
opme;

- TECTUPOBaHUE

- BIaJICHE OCHOBOIIOJIATAIONINMH XUMHUYECCKUMU
MOHATUSMH, TEOPUSIMU, 3aKOHAMH 1 3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BAHUE XUMUYECKOW TEPMUHOIOTUEN U
CHMBOJIHKOM;

OnepaTuBHBIN KOHTPOJIb!

- B YCTHOM WJIM NMCbMEHHOMN
(opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
10 TPAKTUYECKUM 3aHATHIM U
nabopaTopHbIM paboTam

- BJIaJICHUE OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMSI,
UCMOJIb3yEeMBbIMU B XUMHUH: HAaOJIOJICHNE, ONIMCAHUE,
U3MEpeHue, SKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSICHATH PE3YJIbTAThl IPOBECHHBIX OIBITOB U JIENaTh
BBIBO/JIbI; TOTOBHOCTb M CITOCOOHOCTH TPUMEHSATH METO/IbI
MIO3HAHUS NPU PEIIEHUM TPAKTUYECKUX 33/]a4;

OnepaTuBHBIN KOHTPOJIb!

- B YCTHOM WM MCbMEHHOMN
(opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
10 MPAKTUYECKUM 3aHATUAM U
nabopaTopHbIM paboTam

- cOpMHUPOBAHHOCTh YMEHHUS ]aBaTh KOJINYECTBCHHbBIE
OILICHKH U MPOBOJUTH PACUETHI [0 XUMUIECKIM
dhopmynaM U ypaBHCHUSIM;

- BIIJICHHE MTPaBUJIAMU TEXHUKHU 0€30MaCHOCTH TMPH
WCIIOJIb30BAHNN XUMHYECKUX BEIIECTB;

OmnepaTUBHBII KOHTPOJIB!

- B YCTHOM WJIM MMCbMEHHOMN
opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKa OTYETOB
0 MTPAKTUYECKUM 3aHSATHSIM U
1a00paToOpHBIM paboTam

Hrtorossliii KOHTPOJIb —
nudepeHIPOBaHHBIN 3a4eT
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@DOopMBI U METOJIbI KOHTPOJISI U OLICHKHU PE3YJIbTaTOB O0yUYEHUS JOKHBI IO3BOJISATH MPOBEPATH Y 00YUAIOIIKUXCS HE TOJIBKO C(hOPMUPOBAHHOCTH
MPEAMETHBIX PE3YJIbTATOB, HO M Pa3BUTUE JIMYHOCTHBIX U METAIPEAMETHBIX PE3YJIbTATOB O0yUCHHUS.

PesyabTaTsl
(IMYHOCTHBIE M MeTanpeaMeTHbIE)

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJjbTaTa

@®opMbI M METObI KOHTPOJISI H
OLICHKH

JINYHOCTHBIE pe3yJabTaThbl

- YyBCTBO TOPJOCTM M YBaXXEHUS K HUCTOPUH U
JOCTHIKCHHUSIM ~ OT€YECTBEHHOM XHMMMUYECKOM HAYKU;
XUMHYECKH TPAMOTHOE MOBEJICHHE B TPOPECCHOHATLHON
JeSITebHOCTH U B OBITY NPH 0OpaIeHUN ¢ XMMUYECKUMHU
BEIIIECTBAMM, MaTepUaIaMU U IPOLECCAMH;

- IPOSIBJICHUE TPAKIaHCTBEHHOCTH, TATPUOTH3MA,;

- 3HAaHWE UCTOPUH CBOCH CTPaHbI, JOCTHKCHUM
OTEYECTBEHHBIX YUYCHBIX;

- cOOTFOZICHUE TIPAaBHIT 0€30ITaCHOT0 0OpaIeHUs ¢
XUMHUYECKHMH BEIIECTBAMH, MaTePHAJIAMU M MPOIECCAMU

HHuteprperanus pe3ysbTaToB
HaOJII0ICHNHT 3a AEATEITBHOCTBIO
oOyuarolerocs B mporecce
OCBOEHUs 00pa3oBaTeNbHON
IPOTPaMMBI

- TOTOBHOCTh K MpPOJOJDKEHHIO 0Opa3oBaHUS U
HOBBILICHUS KBaJTH(HUKAITUA B n30paHHOU
npodeccHOHANBHOW  JESTETBbHOCTH U OOBEKTHBHOE

OCO3HAHHUE POJIM XUMHYCCKUX KOMHGTGHHI/Iﬁ B OTOM,

- IPOSIBJICHNUE aKTUBHOM >KM3HEHHOMN MO3UIINY;

- IEMOHCTpalsa FTOTOBHOCTH K CAMOCTOSITEIIbHOM, TBOPUYECKOM
JIeSITEILHOCTH;

- CO3HATEJIbHOE OTHOIIICHUE K MPOAOIKEHUIO 00pa30oBaHUs

WuTepnperanus pe3yinbTaToB
HaOJr0IeHUH 32 e TETBHOCTHIO
00y4aromerocs B mpouecce
OCBOCHHS 00pa30BaTEIbHON
IPOTPaMMBI.

- yYMEHHME UCHOJb30BaTh JIOCTHKEHUS COBPEMEHHOMN
XUMHUYECKOH HAyKH M XUMHMYECKMX TEXHOJOTMH s
MOBBILIEHUS] COOCTBEHHOTO MHTEJUIEKTYaIbHOT'O PA3BUTHS
B BBIOpaHHOU NpOQeCCHOHANTBHOMN IesTeTbHOCTH;

- IeMOHCTpanus cpopMHUpPOBAaHHOCTH MUPOBO33pEHUS,
OTBEYAIOUIETO COBPEMEHHBIM peajusiM;

- IEMOHCTpalMsI UHTEepeca K JOCTHKEHUEM XUMUYECKON
HAyKH

WHTtepnperanus pe3ysbTaToB
HaOJr01eHuH 3a e TeTbHOCTHIO
o0ydJaromierocs B mporecce
OCBOEHMS 00pa30BaTEIbHOM
POTPaMMBI

METanpeaMeTHbIC PE3YyJdbTaThbl

- HWCIIOJIb30BAaHWE pPa3MYHBIX BHJOB IT03HABATEIHLHOM
JESTENIbHOCTH U OCHOBHBIX MHTEJUIEKTYAJIbHBIX OTepaIuit
(mocTaHOBKM  3a1adyd, (QOpPMYIUPOBAaHUSA  THUIIO-TE3,
aHalM3a W CHHTE3a, CpaBHEHUsA,  OOOOIICHHS,
CUCTEMATH3AIlNH, BBISIBICHUS MPUIHHHO-CIICICTBEHHBIX
CBsI3€H, MOWICKA aHAJIOroB, (POPMYIHPOBAHUS BHIBOJOB)
JUISL  peIICHHS TIOCTAaBJICHHOW 3aJa4y, TpUMEHEHHUE
OCHOBHBIX METOJIOB TO3HaHMs (HAOIIOJEHMs, HAYYHOTO

- IEMOHCTpAIIUS CIOCOOHOCTEH K yueOHO-HCCIIeI0BATEIhCKON
U TIPOEKTHOM e TENIbHOCTH;

- ACTIOJI30BAHUE PA3IMYHBIX METOOB PEIICHUS
MPAKTUYECKHX 3a7a4;

- UCIIOJIB30BAaHUE PA3INYHBIX PECYPCOB IIA JOCTHKEHU
MOCTABIIEHHBIX IIeNei

JlaGopaTopHO-TIpaKTUYECKHE
3aHATUSA

CemuHapsl
Y4eOHO-IpaKTHYECKHe
KOH(epeHIHH

Konkypcet

OnuMmnuaagbl
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BKCHepI/IMeHTa) A U3YUCHHUA PaA3JIMYHBIX CTOPOH XH-
MHYECKHUX O0BEKTOB U poneccoB, C KOTOPbIMU BO3HUKACT
HCO6XO,Z[I/IMOCTI> CTAJIKUBAaTbCA B HpO(l)CCCI/IOHaJIBHOfl

chepe;

- UCTI0JIb30BAaHUE PA3JIMYHBIX UCTOUHUKOB JJIS ITOJTyYEHHUSI
XUMHYECKOH  MH(POpPMALUU, YMEHHE OLEHUTHh ee
JIOCTOBEPHOCTb U1l JOCTHKEHHS XOPOIIUX PE3YyIbTaTOB B
npodeccuonanbHOM chepe;

- IPOBE/IEHUE CAMOCTOSITEIBHOIO MOMCKAa XUMUYECKON
MH(OPMALIUHU C UCTIOJIB30BAHUEM PA3TMYHBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIPHBIX M3aHUH, KOMIIBIOTEPHBIX 0a3 1aHHBIX,
pecypcoB UnTepHeTa);

- HCTOJIb30BAHNE KOMITBIOTEPHBIX TEXHOJIOIUH IS
00paboTKH U Tepeiauu XUMUIEeCKO HH(OpMAIHH U €€
IPEJCTaBICHUS B PA3IUYHBIX (pOpMax;

- KpHUTHYECKas OIIEHKA JOCTOBEPHOCTH XUMUYECKOM
uH(pOpMaLKK, TOCTYNAOLIEH U3 Pa3HbIX UCTOYHUKOB,;

- IGMOHCTpPANHS CIOCOOHOCTH CaMOCTOSITEITHHO
UCIOJIb30BaTh HEOOXOJUMYIO HH(MOPMALIUIO 1JIs1 BHIIOJIHEHUS
MOCTABJICHHBIX YYE€OHBIX 33]a4;

- co0o/IeHNe TeXHUKN 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, IPAaBOBBIX U STHYECKUX HOPM, HOPM
MH(OPMALMOHHOM 6€30MaCHOCTH

[ToaroroBka pedeparos,
JOKJIAJIOB, KYPCOBOE
IPOCKTHUPOBAHUE,
UCIIOJIb30BaHUE JICKTPOHHBIX
UCTOYHHUKOB.

HaGmronenue 3a HaBpIKaMu
paboTHI B TJIOOAJIBHBIX,
KOPIIOPATUBHBIX U JIOKAJTBHBIX
UH(POPMAIIMOHHBIX CETSX.
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