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1. TACTIOPT PABOYEHN ITPOTI'PAMMBI JTUCHUATIINHBI
XUMUSA

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl

Peanuzanus cpeanero obmiero o6pazoBanusi B mnpenenax OIl CIIO mo
nporpaMme MOJTOTOBKH CHEIHAIUCTOB CPEIHEr0 3BE€Ha IO CIEIHATIbHOCTH
«12.02.10 MoHTax, TeXHUYECKOE OOCITY)KUBAaHHWE M PEMOHT OHMOTEXHHUYECKUX U
MEIMIIMHCKUX amnmapatoB M cucrem» B cooTBerctBUM ¢ PI'OC CIIO 1o
cnemnanbHocTd «12.02.10 MoHTax, TeXHUYECKOoe OOCTy>KMBAaHHE W PEMOHT
OMOTEXHUYECKUX M MEIULMHCKUX anmnapatoB U CUCTEM» B COOTBETCTBUH, C
yuetom TpeboBanuii ®I'OC cpennero oOmiero oOpa3oBaHHs, YTBEPKIECHHOTO
npukazoM MuHoOpHayku Poccun ot 17.05.2012 Ne 413, wu npumepHOu
IPOrpaMMON YIEeOHON AUCITUTUTHHBI XUMHUSI.

1.2 Mecto nucunmiaunsl B ctpykrype HIIICC3:

VYyeOHast AUCIUTUIMHA XUMHUSI SIBJISIETCA YYCOHBIM MPEIMETOM 00s13aTeIbHOM
npeaMeTHOW oOnactu  «ectecTBeHHble Hayku» @OI'OC cpemnero oOriero
oOpa3zoBaHus.

B yueonom mmane IIIICC3 pucuumiiHa «XUMHUS» BXOJUT B COCTaB
001eo0pa3oBaTeNbHbIX YYEOHBIX AMCHMIUIMH, (POPMHUPYEMBIX H3 00S3aTENIbHBIX
npeametHbix obnacreir @I'OC cpegnero oluiero obGpa3zoBaHus, MpeiaracMbIX
oOpa3zoBarenbHOl ~ opranuzanmei. Ilpy 3TOM  H3ydyeHHEe  AUCIUIUIMHBI
IPETYCMOTPEHO Ha 0a30BOM YpOBHE U HAIIPABJIEHO HA TOCTUKEHUE JIMYHOCTHBIX U
METaNpeMETHBIX ~ PE3yJIbTaTOB  OOyYEeHHs, BBIMIOJIHEHHE TpeOOBaHUU K
MPEAMETHBIM PE3yJIbTaTaM O0yUeHHUS.

1.3 O0mas xapakTepucTuKa TUCHUILIHHBI
Henau u 3axa4m AUCHUTLTAHBI:

- (oopMHpOBaHUE y 00yYarOUIUXCsl YMEHUSI OLIEHUBATh 3HAYMMOCTh XHUMHUYECKOTO
3HAHMS IJ151 K&KJOTO YEJIOBEKa;

- (¢opMHpoOBaHKE Yy OOYYaIOIIMXCS LEJTOCTHOrO MPEJCTABICHUS O MHUpPE M POJH
XUMHUHU B CO3JaHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTHUHBI MUpA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCHl OKPYKAIOMIEH NEeHCTBUTENBHOCTH: MPUPOIHOMH,
COLMAIIBHOM, KYyJbTYPHOM, TEXHUYECKOHM CpeAbl, — MCHOIB3Ys I 3TOro
XUMHUYECKUE 3HAHMUS,

- pa3BUTHE Yy OOyd4aroumuxcs yMEHUH pa3nuyaTh (akThl U OLCHKH, CPAaBHHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPUSAMU OLEHOK U CBSI3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOM  IIeHHOCTeH, (opmyaupoBaTh ¥  OOOCHOBBIBATH
COOCTBEHHYIO MMO3HITHIO;

- IproOpeTeHNEe 00YYAIONUMUCS OTBITA PA3HOOOPA3HON NESITEILHOCTH, TO3HAHUS
Y CaMOITO3HAHMSI; KIIFOUEBBIX HABBIKOB, UMEIOIIHNX YHUBEPCAJIbHOE 3HAYECHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH (HABBIKOB pELIEHUS NpoOJieM, MPUHATUSA
peuieHuii, moucka, aHaau3a M o0paboTKM HH(OpMaALUK, KOMMYHHUKATHUBHBIX



HABHIKOB, HAaBBIKOB HM3MEPEHUU, COTPYIHUYECTBA, O€30MacHOro OOpalIeHHs C
BELIECTBAMU B IIOBCEAHEBHON KHU3HU).

TpeOGoBaHnus K pe3yibTaTaM O0CBOCHUS AN CHMIIIMHBI:

OcBoeHuEe conepKaHUsd Y4eOHOW JUCHMIUIMHBI «XHUMHs», OOecrnedyuBacT
JOCTHKEHNE 00YYarOIUMHUCS CIEAYIOIIHNX Pe3yJIbTaTOB:

®  JIMYHOCTHBIX:

1) pOCCHHCKYIO Tpa)KTaHCKYI HWICHTHYHOCTh, TATPHUOTH3M, YBAaKCHHE K
CBOEMY HApOJly, 4YyBCTBa OTBETCTBEHHOCTH Nepel POoauWHON, TOpIOCTH 3a CBOU
Kpaii, cBoro PoauHy, mpomuioe ¥ HaAcTOAIIEe MHOTOHAIMOHAIBLHOTO HAapoJa
Poccun, yBaskeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, ¢iar, TUMH);

2) TpaXIaHCKYI0 TO3UIMI0 KAaK aKTUBHOTO W OTBETCTBEHHOIO 4YJICHA
POCCHUICKOrO O0IIECTBA, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa H
00513aHHOCTH, YBa)KaIOILETO 3aKOH M MPaBOMNOPSAOK, OOJaJarollero 4yBCTBOM
COOCTBEHHOIO  JJOCTOMHCTBA, OCO3HAHHO MNPUHUMAIOILIETO  TPATULUOHHBIE
Hal[MOHAJbHbIE W OOLIEYETIOBEUECKUE TIyMAaHUCTHYECKHE M JIEMOKPATUYECKUE
LEHHOCTH;

3) TOTOBHOCTB K City>keHHIO OTE€UYECTBY, €T0 3alIUTE;

4) chopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIbTYp, @ TAK)KE Pa3IMYHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO
MECTa B MOJHUKYJITYPHOM MHUDE;

5) cpopMHUPOBAaHHOCTL OCHOB CaMOpa3BUTHUSI M CaMOBOCIHTAaHUS B
COOTBETCTBHH C OOIIEYETOBEUSCKUMH LIEHHOCTSAMH W HACaaMU TPakJaHCKOTO
OOIIIeCTBa; TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEbHOM, TBOPYECKOW U
OTBETCTBEHHOM JI€ATEIbHOCTH;

6) TOJEpAaHTHOE CO3HAHWE U TIOBEJICHHE B TMOJUKYJIbTYPHOM MHUPE,
TOTOBHOCTh U CIIOCOOHOCTh BECTU JUAJIOT C IPYTUMH JIIOJAbMU, JOCTUTaTh B HEM
B3aMMOIIOHMMAHHUS, HaXOAUTh OOIINE LEIH U COTPYAHUYATh IJISl UX JTOCTHXKEHUS,
CHOCOOHOCTh ~ NPOTUBOCTOSTH  WUJCOJIOTUM  SKCTPEMHM3Ma,  HaI[MOHAJIU3Ma,
KceHO(pOoOUH, NUCKPUMUHAIMU 1O COLMAJIbHBIM, PEJIUTHO3HBIM, PAacCOBbIM,
HAI[MOHAJFHBIM MIPU3HAKAM U IPYTUM HETATUBHBIM COIIHAEHBIM SBIICHUSM;

(B pen. ITpukaza Munobpuayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMU, ACTHbMH MIIQJIIETO BO3pacTa,
B3pPOCIBIMU B 00pa30oBaTe/bHOM,  OOIIECTBEHHO  MOJE3HOW,  y4eOHO-
MCCIIEIOBATENLCKOM, MPOCKTHOM U IPYTHX BUIAX ACSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HaHWE © TOBEJCHHE Ha OCHOBE YCBOCHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

9) TroTOBHOCTH W CIOCOOHOCT, K OO0pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUIO, Ha MPOTSHKEHWU BCEH JKU3HU; CO3HATEIBbHOE OTHOLICHHE K
HENPEepPhIBHOMY O00pa30BaHUIO KaK YCIOBHUIO YCIEUIHOW Npo(eCcCHOHATBHOU U
OOIIIECTBEHHOM JIEATEIHLHOCTH;

10) scTeTnuecKkoe OTHOLIEHUE K MUY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOILLIECHUIA;

11) npuHATHE W peanu3alyio LEHHOCTEH 3J0pOBOTO M Oe30macHOro oopasa
KU3HU, TOTPEOHOCTH B (U3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX
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CIIOPTUBHO-03/IOPOBUTEIIBHON JEATEIbHOCTHIO, HEMPUSITUE BPEIHBIX IMPUBBIYEK:
KypeHUsi, yoTpeOIeHuUs aIKOT0sl, HAPKOTUKOB;

12) 6epexHoOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY
U TCHUXOJIOTHUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJIEH,
yYMEHUE OKa3bIBATh MEPBYIO TOMOIIIb;

13) oco3HaHHBIN BEIOOP Oyayliel nMpodeccuu U BO3MOXKHOCTEH peann3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHHME K NpodeccrHoHaIbHOM
NEATEIbHOCTH KaK BO3MOXKHOCTH y4YaCTHs B PELICHUU JUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

14) chopMuUPOBAaHHOCTH 3KOJOTHMUECKOTO MBINIJICHUS, TOHUMAHUS BIIHSTHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHHUE MPUPOJHOM U COLUAIBHON
CpeIbl; MPHUOOPETEHUE OIBITAa SKOJIOTO-HANPABICHHON ACSITEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHUE K CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
IPUHATUS LIEHHOCTEN CEMENHON KU3HH.

e  MeTalpeIMeTHBIX:

1) ymMmeHue caMOCTOSITENIbHO ONPENENsATh LETu ACSATEILHOCTH U COCTaBISAThH
IJIAHbl  JIEATENIbBHOCTH; CAMOCTOSITENBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIBHOCTD;, HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIed W peanu3alydd IUIAHOB JI€SITEJIbHOCTH;
BBIOMPATh YCIEUIHBIE CTPATErUH B PA3JIMUHBIX CUTYAIUsX;

2) yMeHHE MpPOAYKTHBHO OOINATHCS W B3aHMMOJEHCTBOBATH B IMPOLECCE
COBMECTHOM  JCSATEIBbHOCTH, YYUTHIBATh TMO3UIMH  JPYTUX  YYaCTHUKOB
NesATeIbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOHMIUKTHL;

3) BIageHUE HABbIKAMHM [103HABATEIbHOW, Y4E€OHO-UCCIENOBATEIbCKON U
IPOEKTHON JEsTeIbHOCTH, HABBIKAMHU pa3peLICHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEIIBHOMY IOUCKY METOAOB PEIICHUS MTPAKTUUYECKUX 3a/1a4,
MPUMEHEHUIO PA3JIMYHBIX METOA0B MTO3HAHHS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITeIbHOM WH(OOPMAIIMOHHO-
MO3HABATENILHON IeATeTLHOCTH, BIIAJICHUE HABBIKAMHU TOJTY4YEHUS HEOOXOIUMOMN
uH(OpMAITUU U3 CIIOBAPEH pa3HbIX TUITIOB, YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX
UCTOYHUKAX MWH(MOpMALUM, KPUTUYECKH OIEHUBAaTh U HWHTEPIPETUPOBATH
MH(OPMAIUIO, TOJIYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

(B pen. ITpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) YMEHHE UCIIOJIb30BaTh CpeACTBa UH(OPMAaIIMOHHBIX 17}
KOMMYHUKAIIMOHHBIX TexHoJoruil (manee - WMKT) B pelieHHMM KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3ALMOHHBIX 3aJlad C COOJIOJEHUEM TpeOoBaHUMN
SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTMEHBI, pecypcocOepeKeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

6) yMeHHE OIpeaeNsiTh HazHAadyeHUE W (PYHKIIUU Pa3TUYHBIX COITUATHHBIX
WHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OIEHMBAaTh W NPUHUMATh  PEIICHMUS,
ONPENIENAIONIME CTPATETUI0 MOBEACHUSA, C YUIETOM I'PAXKIAHCKUX U HPABCTBEHHBIX
IICHHOCTEM;

8) BIaJEHUE S3BIKOBBIMH CpPEJICTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHS, UCIIOJIb30BATh aJICKBATHbIE I3bIKOBBIE CPE/ICTBA;



9) BnajeHWe HaBBIKAMU [O3HABATENBHON pedleKCUd Kak OCO3HAaHUS
COBEpILIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, UX pE3YJIbTaTOB U
OCHOBAHUM, TPAHUL] CBOETO 3HAHWS U HE3HAHMWsI, HOBBIX ITO3HABATEIBHBIX 337a4 U
CPEACTB UX JOCTHKECHHUS.

®  NpeaMEeTHBIX:
- chopMHUPOBAaHHOCTH MPEJCTABICHUN O MECTE XUMHUU B COBPEMEHHOW HAYYHOU
KapTHHE MHpa; T[OHUMaHHE pOJM XUMUU B (QOPMHUPOBAHUU KpYyrozopa u
(GYHKIIMOHATBFHON TPaMOTHOCTH Y€JIOBEKa VISl PEIICHHS TPAKTUYECKUX 33/1aY;
- BJAQJACHUE OCHOBOIIOJIATAIOIIMMU XWMHYECKMMH TIOHSATUSMH, TEOPHUAMH,
3aKOHAMM M  3aKOHOMEPHOCTSMH; YBEPEHHOE IOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJAQJCHUE OCHOBHBIMH METOJAMHM HAyYHOTO IIO3HAHMS, HCIIOIb3YEMBIMH B
XUMHUHU: HAOJIOJIEHUEM, OIHUCAHUEM, W3MEPEHUEM, DSKCIEPUMEHTOM; YMEHUE
o0OpabaThIBaTh, OOBACHATH PE3YJIbTAThl MPOBEACHHBIX ONBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTh MPUMEHSITh METOJbl MO3HAHUS MpH S5 pElIeHUU
IIPAKTUYECKUX 3a]1a4;
- c()OPMHUPOBAHHOCTb YMEHHS JaBaThb KOJIWYECTBEHHBIC OIEHKU U IMPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;
- BJIaJICHUE NPABUJIAMH TEXHUKH O€30MaCHOCTU MPU UCIOJIb30BAHUN XUMHYECKUX
BEILIECTB;
- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU 1O OTHOIICHUIO K XUMHUYECKOU
uH(popMaIuu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

B pe3ynbTaTe n3ydeHus IUCUUILITMHBI 00y4YaroIUNCs TOKEH:
3HATH/TIOHUMATh:

— Ba)KHeHIIMe XMMHYeCKHe MOHSTHSA: BEIIECTBO, XUMUYECKUN JIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJIbHASI aTOMHAas M MOJEKYJISIPHAs Macchl, MOH,
QJUIOTPONUS, H30TOIBI, XUMHUYECKasl CBs3b, AJIEKTPOOTPHULATEIBHOCTD,
BaJICHTHOCTb, CTEMEHb OKHUCJIEHUS, MOJb, MOJSpHas macca, MOJSIPHBIN
0o0beM ra3000pa3HbIX BEUIECTB, PACTBOPBI, AJEKTPOJIUT W HEIIEKTPOIIUT,
ANEKTPOJIUTUYECKAsE JAMCCOLMALIMS, OKUCIUTEIb W  BOCCTAHOBHTEIb,
TErI0BOM 3(P(EKT peakiuu, CKOPOCTb XMMHYECKOW peakluuu, KaTaaus,
XUMHUYECKOE PAaBHOBECHE, YIJIEPOJHBINA CKeNleT, (yHKUHMOHAIbHAs TpYyIIa,
n3omepus, romoJiorust; 31

— OCHOBHBIC 3aKOHbI XHMHM: COXPAHEHHME MAaCChl BEIIECTB, IMOCTOSIHCTBO
cocTaBa BemiecTs, [lepuoanueckuii 3akon J[.1M.Mennaeneena; 32

— OCHOBHBIC TEOPHMH XHMHM: XHMHYECKOW CBS3H, DIIEKTPOIUTHYECKOU
JUCCOLMAIIK, CTPOCHHS] OPraHUYECKUX U HEOPraHUYECKUX COEeIMHEHU; 33

— Ba)KHeilllIMe BelleCTBA U MaTepHaJbl: BAKHEWUIIME METaUIbl U CIUIaBBI;
BOJOPOJI, KHCIOPOJ, TrajoreHbl, 0JaropoaHble ra3bl, KUCIOThI, OCHOBaHUA,
COJIM, OKCHUJbBI; YTJIEBOJOPOIbI, OEH30JI, CIIUPTHI, CIOXKHBIE 3(DUPHI, KUPHI,
MbLJIa, YTJEBOMbI, AHWIMH, AMHHOKHUCIOTBHI, OEJIKH, HCKYCCTBEHHBIE U
CUHTETHYECKHE BOJIOKHA, KAy4yKH, I1acTMacchl. 34



yMeTh:

HA3bIBATh HM3YUYCHHBIE BEIIECTBA [0 TPUBUAIBHOW WM MEXIYHAPOIHOMN
HOMEHKJaType; Y1

OmpeessiTh. BaJEHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX IJIEMEHTOB,
TAN XMMHWYECKOM CBS3M B COCIMHEHUSX, 3apsA] MOHA, XapakTep Cpeabl B
BOJHBIX pAaCTBOPAX, OKHUCIHUTEIb WM BOCCTAHOBUTEIb, IPHUHAICKHOCTD
BEILIECTB K Pa3HBbIM KJIaCCaM HEOPTraHWYECKUX COCIMHEHUM; Y2
XapaKTepH30BaTh: JJEMEHTBHl MaJblX MEPUOJOB IO HX IIOJOKEHUIO B
ITepuoauueckoii cucreme [[.M.MenneneeBa; o0ime XUMHUYECKUE CBOMCTBA
U CTPOCHHUE METAJIIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U
OPTaHUYECKUX COCAUHECHUN; Y3

00BSICHATb: 3aBHCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKOH CBSA3M (MOHHOM, KOBAJIEHTHOM, METAIUIMYECKON H
BOJIOPO/IHOM ), 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIUU U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOpOB; Y4

BBIIOJIHATH XUMHYECKHI IKCIIEPUMEHT: 110 PACIIO3HABAHUIO BAYKHEUIIINX
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUN; Y5

NPOBOIMTh: CAMOCTOATEIbHBIA IOUCK XUMHUYECKOW HHGPOpMaLuu C
MCIIOJIb30BAaHUEM PA3IUYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX H3IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCHOIb30BAThH
KOMIIBIOTEPHBIC TEXHOJIOTHU JJI1 00pabOTKU U mepenadynd nHGopMaluu u ee
MPEACTABICHHS B pa3IMUHbIX (popmax; Y6

CBA3BIBATH: M3YYECHHBIH Marepual CcO CBOed Mpo¢hecCHOHANbHOU
NEATEIBHOCTBIO;

pelaTh: pacyeTHbIE 33J]a41 [0 XUMUYECKUM (OpMyJIaM U ypaBHEHUSIM. ¥Y'7

HCIIOJIB30BaATh IIpI/IOﬁpeTeHHI)Ie SHAHUAA M YMCHUS B ﬂpaKanecxoﬁ
HCATCJIBbHOCTH " HOBceZ[HeBHOﬁ ZKM3HU NJIA:

O0OBSCHEHHSI XUMHYCCKUX SBJICHUH, IPOUCXOIAIINX B MPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE;

OTpeeeH!s] BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKHUX TMPEBpaIICHUl B
Pa3TUYHBIX YCIOBUSAX M OLIEHKH MX MOCJIEICTBH;

HKOJIOTUYECKU TPAaMOTHOTO TIOBEICHHS B OKPYXAIOIIEH Cpelie;

OIICHKW BJIMSHUS XHMHYECKOTO 3arps3HEHUS OKpYXaromeld Cpenbl Ha
OpraHU3M YeJIOBEKa U JIPYTHUEC KUBBIE OPTaHU3MBI;

0e30macHoro oOpalmieHusi ¢ TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU U
71a060paTOPHBIM 000PYIOBAHHUEM;

MPUTOTOBJICHUSI PACTBOPOB 3aJlaHHOM KOHIIGHTpAlluud B OBITY U Ha
MIPOU3BOJICTBE;

KPUTUYCCKOH  OIICHKH  JIOCTOBEPHOCTH  XMMHYECKOW  HWH(OpPMAIIHH,
MOCTYIIAOIICH U3 Pa3HBIX UCTOYHUKOB.

1.4 IMpopuiabuasn COCTABJIAIOIAA (HampaBJIECHHOCTD)

0011e00pa3oBaTeJIbHOM TUCIUIIMHBI
JlucrunHa u3ydaeTcs Ha 0a30BOM ypOBHE.



2 CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

2.1 O0beM TUCHUNJIMHBI U BUIbI YUeOHOH padoThl

Bua yueOHoit padoThl O0bem

4acoB
O0beM padoThI 00Y4AKOIINXCH B AKAIeMHYECKHX Yacax (BCero) 117
O0bem paboTpl 00yYalIIMXCS BO B3aUMOJCHCTBHUM € 117

npenojaaBaresemM (BCero)

B TOM 4HUCJIIC:.

JIEKLIUH, YPOKH /8

MPAKTHYECKUEC 3aHSATUS 39

71a00paTOPHOE 3aHATHE -

CamocrositesibHast ~ pabdora  oOyyawierocsi  (Bcero) ¢ -
000CHOBAHHMEM pacyeTa BpeMeHH, 3aTPauYMBaeMOro Ha ee
BBINOJTHEHHE

B TOM 4HUCIJIC.

paboTa C KOHCIIEKTOM -

pabota ¢ yueOHUKOM -

IIOATOTOBKA COO6HI€HHﬁ -

IMOAr0OTOBKAa K CCMUHAPCKOMY 3aHATHIO -

MOAroToBKa pedepara -

KoncyabTanum -

IIpome:xxyTouyHas arrecranus B popme

cemectp Ne 2 - nuddepeHumpoBaHHbIN 3a4€T -

CamocTtosiTenbHas paboTa B 0011eo0pa3zoBaresibHOM I1ukIIe corsiacHo I'OC
CIIO no cnenuaabHOCTH HE MJIAHUPYETCS, HO BBIMOJIHAETCS 00yHYaroUMMUCS KaK
JIOMalllHee 3aaHue.




2.2 TeMaTHYeCKHUIi IUIAH U COJePKAHNE TUCITUIIIUHBI XUMHUSA

HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJjadopaTtopHbie U MPAKTHYECKHE 3AHATHSA, O06beM yacos @opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMeHUsi
1 2 3 4
Paznea 1. OBILIASA 1 HEOPTAHUYECKAS XUMUSA o1
Tema 1.1. Copep:xanue yueOHOro MaTepuana
OcHoBHbIe IOHATUA U | 1 | OCHOBHBIC MOHATHS XUMHUU: BEIIECTBO, aTOM, MOJIEKYJIa, XUMUUECKHI 3JIEMEHT, 31,32, V1,
3aKOHbI XMMMH. QJJIOTPOIIHS, TPOCTHIC U CIIOKHBIE BEIIECTBA, OTHOCUTEIIbHBIE aTOMHAS U 2 A%
MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BellecTBa. PelieHue 3a1a4 Ha HaX0XKICHHE
OTHOCHUTEIIbHOM MOJIEKYJISIPHON Macchl, OMpeIeJIeHHe MacCOBOU JOJIU XUMUYECKUX
JJIEMEHTOB B CJI0’KHOM BEIIECTBE.
2 | OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH MOCTOSHCTBA 2
COCTaBa BEUIECTB MOJIEKYJIIPHON CTPYKTYpPBI, 3aKOH ABOT'aJIpo U CIEICTBUS UX HETO.
[Tpaktuueckoe 3anarue Ne 1. PacueTsl mo xumudeckum (Gpopmysnam U ypaBHEHHSIM. 2
CamocrodrenbHas paboTta oOydarouuxcs: PemeHre pacyeTHbIX 33124 Ha HaXOXKACHUE
OTHOCHUTEJIbHOM MOJIEKYJISIPHON Macchl, Ha OMPE/IEIEHNE MAaCCOBOM J10JIM XUMHUUECKHUX
JJIEMEHTOB B CJI0)KHOM BEIIECTBE.
Tema 1.2. Coneprkanne y4eOHOro MaTtepuania
Ilepnoanyeckuii 3akon | 1 | CoBpemenHas ¢popmynupoBka [leproandyeckoro 3aKkoHa u ero (U3NYECKU CMBICII. 31,32,¥2,V3
U NepUOAUYeCKAs [Tepuoanueckas cuctema xumudeckux 3meMenToB JI.1. Menneneesa — rpaduueckoe
cucrema /JI.H. otoOpaxkeHune nepuoauieckoro 3akona. Ctpykrypa [ICXD. Ilpuunnsl n 2
MemnpeneeBa. CTpoeHue 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHHI MO MEPUOIAM U
aToMma. rpynmnam.
2 | CoBpemMeHHasi MOJIeNTb CTPOEHUS aTOMa. DJIEKTPOHHAs KOH(UTYpaIus aToMa.
OcHoBHOE 1 BO30YK/I€HHBIE COCTOSHUS aTOMOB. Kitaccugukaryss XuMHUYeCKUX 2
3NIEMEHTOB (S-, P-, d-31eMeHTbI). OCOOCHHOCTH CTPOCHUS SHEPTETHUYCCKUX YPOBHEH
aToMOB d-3J1EMEHTOB.
[Tpaktruyeckoe 3ansatue Ne 2. CoctaBieHue 3JIEKTPOHHO-Tpapuyeckux GopMys aTOMOB 2

XHUMHUYCCKUX JJICMCHTOB.
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMeHUsi
1 2 3 4
CamocrosrenbHas pabota odydatonuxcs: Iloaroroska pokinanos mo teme «lIpeamnocsuiku
oTkpeITus [lepuoaudeckoro 3akoHa» u coodmenuit Ha Temy «OTkpbiTe 1.
MenneneebiM [leproauueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHUYECKUX
AJIIEMEHTOBY.
Tema 1.3. Coneprxkanue y4eOHOro Marepuasia
CTtpoeHue BelecTBa. 1 | DnexTpoHHas MPUPOJA XUMUYECKON CBA3H. DIIEKTPOOTPULIATEIHLHOCT. Brbl 31,33, V2,
XUMUYECKOH CBA3M (KOBaJCHTHAs, MOHHAS, METAJLTNYECKas, BOJOPOIHAS) U 2 V4
MEXaHHU3MBI ee 00pa3oBaHus. TUIBI KPUCTAIIMUYECKHUX PEUIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAS, METAJUTHIECcKas). 3aBUCUMOCTh (PM3NYECKUX CBOHCTB
BEIIECTBA OT THIA KPUCTAITUYECKON PEIIETKH.
2 | Yucreie BemecTBa 1 cMecH. JlucnepcHbie cucteMbl. MaccoBast 1 0ObeMHast 01 2
KOMITOHEHTa B CMECH.
[Ipaktnueckoe 3anstue Ne 3. O3HaKOMIIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM. 2
CamocrosiTenbHas paboTa 00yJaronuxcsi: BEIOJHEHUE YIPAKHEHU Ha OTIpeiesIeHHe
THUIIA CBSI3HM U COCTABIICHUS DJIEKTPOHHBIX U CTPYKTYPHBIX (JOPMYI BEIIECTB.
Tema 1.4. Coneprkanne y4eOHOro MaTtepuania
Xumuyeckue peakuuu. | 1 | [oMoreHHsle U rereporenssle peakinu. CKopocTh peakiuy, ee 3aBUCUMOCTb OT 31, V4
Pa3IMYHbIX (DAaKTOPOB: MPUPO/IBI PEArMPYIOIINX BEIIECTB, KOHIEHTPALUU 2
pearupyrounux BeuecTB, TEMIEPaTyphl, IJIOIIAIN PEAKIIMOHHON TOBEPXHOCTH,
HaIMuus KaranusaTopa. Poib kaTann3atopoB B IpUPOJIE U IPOMBIIIEHHOM
ITPOU3BO/JICTBE.
2 | OOpatuMocCTh peakiuil. XuMHUECKOe PaBHOBECHE U €r0 CMEIEHHE MO IeHCTBHEM 2

pa3nuuHbIX (PaKTOPOB (KOHIIEHTPAIUS peareHTOB WM MIPOIYKTOB PeaKkuu, IaBJIeHHe,
TeMneparypa.

CamocrosiTenpHas paboTa 00yJaronuxcs: pemeHne 3a1a4 Mo ONPESTICHHIO0 CKOPOCTH
XUMHUYECKHUX PEaKIHii, yCIOBHI CMEIICHHS] XUMUYECKOTO PABHOBECHS

Tema 1.5.

Coneprxanne y4eOHOT0 MaTepuasa
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMeHUsi
1 2 3 4
Boanbie pacTBOpbI. 1 | Bona kak pactBoputens. PactBopumocTs BemiecTB. HacblieHHbIE, HEHACHIIIICHHBIE, 33, V2, V7,
DJIEKTPOJIMTHYECKAs MIEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B, JKUJIKOCTEU U A%
AUCCOLMALIHS. TBEP/BIX BELIECTB OT PA3JIUYHBIX (PaKTOPOB.
I'napous couei. 2 | MaccoBas 107151 PACTBOPEHHOIO BEIECTBA. MOJIIpHas KOHLIEHTPALMS. 2
3 | DneKTpoauTHYECKas JUCCOLUAIUS. DIEKTPOIUTHI U HEAIEKTPOIUThL. OCHOBHBIE 2
MOJIOKEHUS TEOPUU AIEKTPOIUTUUECKON AUCconrau. MexaHnu3Mbl
3IEKTPOJUTUYECKON JUCCOLMALINY JIJIs1 BELLIECTB C Pa3JIMYHbIMU TUIIAMH XUMHUYECKOU
cBsi3u. CTeneHb dIeKTPOoNUuTHIECKON aucconnanyi. CUIbHbIE U cllabble QIEKTPOJIHTHI.
4 | Peakiuu B pacTBOpax 3J€KTPOIUTOB. pH pacTBOpa Kak moKa3aTesb KUCIOTHOCTH 2
cpenbl. 'maponu3s coneil. 3HaueHue TuIposin3a B OMOJIOTHYECKUX 0OMEHHBIX
Ipoleccax.
[IpakTnueckoe 3anarue Ne 4. Peakiiun HOHHOro oOMeHa. 2
IIpakTnueckoe 3anarue Ne 5. ['maponus cosneit. 2
[Ipaktuueckoe 3anstue Ne 6. [IpuroroBnenue pacteopa 3aJJaHHON KOHLIEHTPAIUU. 1
CamocrosiTenbHas paboTta oOyyaromnuxcs: Pemienre 3a1a4 Ha onpesieieHne KOHIIEHTPaIuu
pacTBOpOB. BeInonHeHNE yIIpaXXHEHHWI HA COCTABIICHUE YPABHEHUU 3JIEKTPOJIUTHUYECKON
JMCCOLMALIMY, PEaKIIMi HOHHOTO0 0OMEHa, THAPOIIN3a cosei
Tema 1.6. Coneprxanue yueOHOro MaTepuaa
OKHCINTEIBHO- 1 | Crenens okucneHusi. OKUCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, 31,V2V7
BOCCTAHOBHTEJIb- IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OpraHu3MoB. OKUCIUTEIBHO- 2
HbI€ PEAKIHH. BOCCTaHOBUTEIHHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U TOOOUYHBIX
DJIEKTPOJIN3. NOArpyHH (Melb, )KeJIe30) U HEMETAJUIOB: BOJA0POa, KUCIOPOa, TaJIOTEHOB, CEPHI,
a3ora, Gocdopa, yriepoaa, KpEeMHHUS.
2 | Metoapl COCTaBJICHUS YpaBHEHHWH OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITH. 2
Mertoz 35eKTpoHHOro banaHca.
3 | Koppo3ust MeTanioB: BUJbl KOPPO3UH, CITOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH. 2

DNEeKTPOIN3 PaCTBOPOB U paciuiaBoB. [IprMeHeHne 351eKTpoIin3a B MPOMBIIIIIEHHOCTH.
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
Pa3aesioB U TeM caMoCTOsITe/IbHAsI paboTa 00y4aKIMXCs SHAHMS M
YMeHUsi
1 2 3 1
[Ipaktuueckoe 3anstue Ne 7. CocrapiieHue ypaBHEHUN OKUCIUTEIBHO- 2
BOCCTaHOBUTEJIbHBIX PEAKIIUi METOJOM AIEKTPOHHOTO Oananca. OnpeneneHue
OKHUCJIUTENIEN U BOCCTAHOBUTEIIEH.
CamocTosTenbHast paboTa 00y4aronixcs: BHIIIOTHEHUE YIPaXXHEHUH Ha 0100p
koddunmenToB B ypaBaeHussx OBP mMeTooM anekTpoHHOr0 6ananca.
Tema 1.7. Coaep:xaHue y4eOHOro MaTepHuaJia
Xumus 1 | Meramnst: nonoxxenue B [ICXD, ctpoeHne aromoB, (hU3NYEeCKHEe CBOMCTBA, 34, V2,V3
MeTaJJIOB XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTy4yeHUs], puMeHeHne. CrlaBbl METaJlIOB. 2
1 HEMETAJLJI0B. 2 | Hemeramner: monoxxkenue B [ICXD, ctpoeHne aToMOB, pU3NYECKHE CBOMCTBA, 2
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOTyUEHUSs], IPUMEHEHHE.
[IpakTnueckoe 3anarue Ne 8. CBoiicTBa METaIOB. 2
[Ipaktuueckoe 3anstue Ne 9. CoiicTBa HEMETAILIOB. 2
CamocrosrenbHas pabota ooydaronuxcs: Iloaroroska npeseHTanuii 1 OHOPHBIX CXEM.
Pasnen 2. OPI'AHUYECKAS XUMUSA 58
Tema 2.1. Conepxanue yueOHOro MaTepuasa
OcCHOBHBbIE MIOHATHUS 1 | IIpenmet oprannyeckoi XuMuu. MecTo U 3HaYeHHE OPraHUYECKON XMMHUU B CUCTEME 31,33,V1
OpPraHUYECKON XUMUH U €CTECTBEHHBIX HayK. OCHOBHBIE MTOJIOKEHUSI TEOPUN XUMHUYECKOTO CTPOCHHUS 2
TEOpUs CTPOEHUS opranndeckux coenunennit A.M. byrieposa.
OpPTaHUYeCKUX 2 | Knaccuduxkanus opranndeckux BemiecTs. Knaccupukanus peakiuii B opraHndeckoi 2
COETMHEHUH. XVMUH.
[IpaxkTnueckoe 3ansTue Ne 10. BeinosHeHHe ynpa)KHEHUI Ha COCTABIEHNE CTPYKTYPHBIX 2
(dbopMys1 H30MEPOB U Ha3BaHUI 110 CUCTEMAaTHYECKOH (MEKyHApOIHOM) HOMEHKIATYPE.
CamocrosiTenpHas pabora oOydaronuxcs: BeimoiHeHre 3a1aHui HA COCTABJICHHE
CTPYKTYPHBIX ()OPMYJI H30MEPOB U TOMOJIOTOB.
Tema 2.2. Coneprxanne yueOHOTO MaTeprania
YIIeBONOPOAEL M HX 1 | AnkaHbl: CTpOEGHUE, TOMOJIOTHUECKUH psijl, HOMEHKJIAaTypa, n3oMepus, pusnueckue u 34, V1, V4,
PUPOJIHBIE HCTOYHHKH. 2
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMEHHS
1 2 3 4
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJIYYECHHSI, HAX0K/ICHHE B IPUPOJIEC U IPUMEHEHUE. Vs, Ve,
2 | AJKeHBI: CTpOEHHUE, TOMOJIOTHYECKHH psijl, HOMEHKIATypa, u3omMepus, Gu3ndeckue u V7,V8
XMMHUYECKHE CBOICTBA, CIIOCOOBI ITOJIyueHus1, NpuMeHeHue. [lonumepusanus sTuneHa 2
KaK OCHOBHOE HaIpaBJIEHUE €ro UCIoNb3oBaHusl. [lonuaTiieH kak
KPYNHOTOHHKHBIA IPOJYKT XUMUYECKOI0 TPOU3BOJICTBA.
3 | Ankaauensl U kayuyku. [loHsTue o0 ankaaueHax Kak yriieBOAOpOaax ¢ AByMS 2
NBOWHBIMU CBsi3siMH. [Tomumepu3anus nuBuHMIA (OyTagueHa-1,3) kak crmocod
MOJIy4EHUsI CHHTETHUYECKOTO Kayuyka. HaTypanbHbli 1 CHHTETUYECKUI KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [Ipumenenue kaydyka v pe3uHbl.
4 | ATKUHBIL: CTPOCHUE, TOMOJIOTUYECKH psill, HOMEHKJIATypa, u3oMepus, (pu3nieckue u 2
XMMHUYECKHE CBOICTBA, CIIOCOOBI OJy4YEHUSI U IPUMEHEHHE.
5 | Apenbl. beH3ou kak npeacTaBUTENh ApOMATUUECKUX YTIIeBOAOPO0B. CTpoeHHe 2
MOJIEKYJIbl O€H30J1a. XMMHUYECKHE CBOMCTBA U MPUMEHEHHEe OeH30171a.
6 | IlpupoaHble HCTOYHUKH YTIIEBOIOPOIOB. 2
IIpakTnueckoe 3anatue Ne 11. BeinmonHeHne ynpakHEHUI Ha COCTABIEHUE CTPYKTYPHBIX 2
(GhopMyJ1 H30MEPOB U Ha3BaHUM MO CUCTEMATHUECKOH (MEXTyHapOAHON) HOMEHKIIAType
YTJ1€BOJIOPOJIOB.
[Tpaktuueckoe 3anstue Ne 12. M3rotoBnenrue Mojenei MOJIEKYI YTIIIE€BOIOPOIOB. 2
Haxoxxaenue MonexkysnsipHoi (hopMyssl Ta3000pa3HOTo YIiaeBoJ0poa Mo MpoayKTaM
CrOpaHHsl, OTHOCUTEJIbHOM MJIOTHOCTH U MAaCCOBOM J0JI€ 3JIEMEHTOB.
IIpakTnueckoe 3anarue Ne 13. [Tonyuenue stunena. M3ydenue ero cBoicTs. 2
CamocrosiTenbHas paboTta oOyyaroniuxcs: BrinonHeHne yrpa)kHeHUN Ha COCTaBJICHNE
YPaBHEHUI peaKIMii, MOATBEPKIAIOINX XMMUYECKHE CBOICTBA YIIIEBOAOPOAOB. Pemenue
3aJ1a4 Ha BbIBOJI ()OPMYJI BELIECTB 110 IPOAYKTaM cropanus. Pemenue 3aaay no
XUMHYECKUM YPaBHEHUSIM.
Tema 2.3. Coneprxanne yueOHOTO MaTeprania
Kucnopozconepxamme |1 [ Cruprer: kiaccuduKamus, HOMEHKIATYPa, H30MEPUS CIIUPTOB, XUMHUUECKHE CBOHCTBA 34, V1, V4,
OpraHH9eCKue [IprMeHeHEe METAHOIa ¥ ATAHOJIA. DTHIIEHTJIMKOIb ¥ TJHMIEPHH KaK MPEJICTABUTEIN 2 V5, Ve,
COEIMHEHMUSI.
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMEHHS
1 2 3 4

MIPEACIIBHBIX MHOTOATOMHBIX cIUPTOB. [IpakTrdeckoe NpuMeHEHHE dTUIICHTJIUKOIIA U V7,V8
IJIMIEpUHA.

2 | ®enon. Ctpoenue monekyisl Gerona. [Ipumenenne henona. 2

3 | Anpaerunpl. Metanaib ((popmanbaeru) v 3TaHalb (aleTanbJaeru) Kak 2
MIPEJCTABUTENN NPEICITBHBIX aJIbJICTHU/IOB.

4 | Kapb6oHOBbIE KMCIOThI. YKCYCHAsl KUCJIOTa KaK MPEICTaBUTENb MPeIeIbHbIX 2
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBienne o BEICIINX KapOOHOBBIX
KHCJIOTaX.

5 | Cnoxuslie 3¢upsl 1 xupsl. [IpuMeHeHne CoKHBIX 3()UPOB B MHUIIEBON U 2
nap$roMepHOI NPOMBIIUIEHHOCTH. PacTUTENbHBIE U )KUBOTHBIE KUPBI, UX COCTAB.
[Tpumenenwue xupoB. ' MAPOIN3 MM OMBIJICHHE )KUPOB KaK CIOCcO0 MPOMBIIIIICHHOTO
MIOJTy4YEeHHUs COJIeH BhICIIMX KapOOHOBBIX KMCIOT. MBIIA KaK COJIM BBICHIMX
KapOOHOBBIX KHUCJIOT. Morole cBOWCTBA MbLJa.

6 | YraeBoasl. Kiaccuduxkanms yrieBosoB: TIH0K03a, CaXapo3a, Kpaxmall U LEeJI103a. 2
[Tpumenenne u Ononormyeckas poib yrieBooB. [ToHaTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX Ha MMPUMeEpE alleTaTHOI'0 BOJIOKHA.

ITpaktuyeckoe 3anstue Ne 14. CoctaBiieHue CTPYKTYpPHBIX (hOpMyIT KapOOHOBBIX KHCIIOT, 2

3(UPOB, KUPOB U UX IPOU3BOTHBIX.

[TpakTryeckoe 3ansaTue Ne 15. Penienne pacueTHbIX 3a/1ad. 2

[Tpaktuueckoe 3anstue Nel6. Criuptel. DeHOBI 2

[IpaxTuueckoe 3anarue Ne 17. KapOoHOBBIE KHCTIOTHI. 2

[Tpaktuueckoe 3anstue Ne 18. Yrieromsl. 2

CamocrosrenbHas padota obydaroniuxcs: CocTaBieHne ypaBHEHUH peakiuid,

MOJITBEPKTAIOIIX XUMHUUECKHE CBOMCTBAa KapOOHOBBIX KUCIIOT. Pemenne 3aqaq Ha BBIXO/T

MPOAYKTa OT TEOPETUYECKH BO3MOXKHOT0. CocTaBIeHNE CTPYKTYPHBIX (POPMYII H30MEPOB

HeMnpeelbHBIX YTIIEBOI0POIOB

Tema 2.4. Coneprxanue yueOHOro MaTepuasa
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs SHAHMS M
YMeHUsi
1 2 3 4
A3zotcoaepxanue 1 | AMuHEL 2 34, VI, V4,
OpraHn4ecKue 2 | AMUHOKHCIIOTHI KaK aM(OTEpHBIC OpraHuyecKre coequHeHus. [lentuanas cBs3b. 2 Vs, Ve,
coenuHeHus. Ilomrmepst buonoruueckoe 3HaueHne 0-aMUHOKHUCIOT. O0JIaCTH NPUMEHEHUS! aMUHOKHCIIOT. V7,V8
3 | benku kak npupoaHbie 6rononuMepsl. CocTaB U CTpoeHUe O0enKOB. XUMUYECKUE 2
CBOICTBa OEJIKOB: rUAPOIIN3, NeHaTypauus. OOHapykeHHe OEIKOB IIPU ITOMOLIU
KaueCTBEHHBIX (LIBETHBIX) peakuuii. [IpeBpariennst 0€1KOB MUILK B OPraHU3Me.
Bbronornveckue GyHKINN OCITKOB.
4 | IInactmaccel. BosokHa, nx KiaaccupUKaIus. 2
[Ipaktuueckoe 3anarue Ne 19. BeicokoMmonekymsipHable coeanHenus. Pacro3naBanue 2
IJ1aCTMACC ¥ XUMUYECKUX BOJIOKOH.
ITpaktryeckoe 3anstue Ne 20. M3ydyeHne cBOHCTB OEIIKOB. 2
CamocrosTenbHas pabota obyqatomnuxcs: [{oAroToBUTH COOOIIEHUS HA TEMY:
«CoBpeMEeHHBIE CHHTETHUECKHE BOJIOKHAY, «[IpobiiemMa G€IKOBOTO TOJI0IaHMS U ITYTH €€
peLeHus»
Pazgen 3. XUMMUS U ’KN3Hb 8
Copep:xanne yueOHOTo MaTepuana Ye6,V7
1 | Xumus u 310poBbe. JlekapcTBa, epMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPAJIHHBIE 2
Bojibl. [Ipo0nemsbl, cBA3aHHbIE C MPUMEHEHUEM JIEKApCTBEHHBIX PENapaToB.
Bpennble npuBbIYKY U (PAKTOPHI, pa3pyllarolue 370poBbe (KypeHue, ynoTpedieHne
aJikorouis, Hapkomanus). Parmonansnoe nutanue. [Iumessie 1o6aBku. OCHOBBI
MHHUIIEBOU XUMUH.
2 | Xumus B MOBCETHEBHOM XU3HU. Morolue u yuctsmue cpeacrsa. CpeacTsa TMYHON 2
rUrveHsl 1 kocMeTHku. [IpaBuia 6ezonacHoi paboThI C €IKUMU, TOPIOYUMHU U
TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMH OBITOBON XHMHH.
3 | Xumus u sHepreTuka. [[pupoaHble HCTOYHUKH YTIIEeBOAOPOAOB. [IprponHbIii n 2

MOMYTHBINA HEe(TAHOM ra3bl, KX COCTaB U UCMOIb30BaHue. CocTaB HEPTH U ee
nepepadotka. Hedprenpoaykrsl. OkTanoBoe uucio 6en3uHa. OXpaHa OKpyKaroen
cpensl pH HeTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTETPOTYKTOB.
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HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie U MPAKTHYeCKHE 3AHATHSA, O0beM yacos ®opmupyembIe
Pa3aesioB U TeM caMoCTOsITe/IbHAsI paboTa 00y4aKIMXCs SHAHMS M
YMeHUsi
1 2 3 1
AJpTEpHAaTUBHBIE UCTOUHUKU SHEPTUH.
4 | XuMus u 3KoJiorus. XuMHUECKOe 3arps3HEHNE OKpYXKarollel cpebl U ero 2
nocnenctsus. OxpaHa rupocdepsl, H04YBbl, aTMochepsl, Gpopsl U GayHbI OT
XUMHUYECKOI'0 3arpsi3HEHMSL.
CamocrosrenbHas padorta obydaronuxcs: Iloagroroska nokinanos, pedeparos,
IIPE3CHTALAMN.
Bcero 117
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3 YCJIOBUSA PEAJIMZALIMU JTUCHUITJIMHBI

3.1 TpeGoBanusl K MaTepHAJIbHO-TEXHUYECKOMY O0ecedYeHUuI0
Peanuzanuss mporpamMmbl  JUCIHUIUIMHBI TpeOyeT HaIW4Yusi Y4eOHOro KaOWHETa XHMUU.
O06opynoBaHue yueOHOTo KaOuHeTa:

— TI0CaJOYHBIC MECTA MO KOJIMYECTBY 00YJArOIINUXCS

— pabouee MeCTO IpenoaBaTess,

— y4eHHYecKas TOCKa

— KOMIUICKTHI TJIAKaTOB

— HabOp peaKTUBOB M JTAOOPATOPHON TTOCY/IBI IS OIBITOB,

— mocobust 17151 1abopaTopHBIX padoT,

— Ttabmunel: [leproanyeckas cucrema xuMmuueckux nemeHToB J[.M.MeHnneneena,
PacTBOpHMOCTB KHCIIOT, COJICH U OCHOBaHUH B Bojie, OCHOBHBIE KJIACCHI OPIaHUYECKUX
COEMHECHUM.

TexHu4eckue cpeicTBa O0yUCHUS:

— KOMIIBIOTEP

—  MEIHANpPOCKTOP

— UWHTEPAaKTHBHOE TIOCOOHE MO TUCIUTUINHE

3.2. IlepeyeHb HOPMATHBHBLIX MNPABOBBLIX /JOKYMEHTOB, OCHOBHOM H
JAOINOJIHUTEJIbHONH Y4YeOHOM JIMTepaTypbl, HEO0XOAMMOM /JA OCBOCHUSA

TUCIUIIJIMHBI .

OCHOBHBIE UCTOYHUKHU:

Aundunorenosa U. B. Xumus : YueOuuk u npaktuxym s CIIO / Audunorenosa U. B.,
ba6kos A. B., [Tonkos B. A. - 2-e u3z. ; ucnp. u gom. - Mocksa : M3narensctBo FOpaiit, 2020. -
291. - (ITpodeccuonanbuoe obpazoBanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsurtuc, I'. E. Xumus. 10 knacc [Tekcr] : yueOHuK 111 00111€00pa30BaTeIbHBIX OpraHUu3aIluii
0a30BbIif ypOBEHD : peKOMEHI0BaHO MUHHUCTEPCTBOM 00pa30BaHus U Hayku Poccuiickoit
Oeneparnuu. - 2-¢ u31. - Mocksa : [IpocBemenue, 2016 (Cmonenck : @un. "Cmoi. monurpad.
komOuHat", 2015). - 224 c. : ui. - [Ipeam.-ang. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

JlormoTHUTETbHBIC HCTOYHHUKH

Pocun U. B. Xumus. YueOnuk u 3agavnuk : - s CITO / Pocun U. B., Tomuna JI. /1., ComoBbeB
C. H. - Mockga : M3aarensctBo IOpaiit, 2020. - 420. - (IIpodeccronanbroe 00pa3oBaHue). -
ISBN 978-5-9916-6011-2 : 979.00.

3.3. Ilepeyenb mporpaMmMHOro ooecmneveHusi, MpPodeccHOHAIBHBIX 0a3
TAHHBIX, HHGOPMAIMOHHBIX CIPaBOYHBIX CHCTEM pecypcosB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINMOHHOI ceTu «HTepHET», HE00X0AMMBIX
JJISE OCBOCHUS YUeOHOM TMCIUTIIUHBI:

JIunienznonHoe nporpammuoe obecneuenue: Microsoft Office Word 2013/2007, Microsoft
Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.
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HNHTepHeT-pecypCsl:

www.openclass.ru (OTKpBITBIN KJacc: ceTeBbIe 00pa3oBaTeIbHbBIE COOOIIECTBA).

www.school-collection.edu.ru (Exunas komekius nudpoBbIX 00pa30BaTEIbHBIX

pecypcoB).

www.festival.lseptember.ru (OectuBanp negarorudeckux uaen «OTKPHITHIN

YPOK»).

http://www.iprbookshop.ru/ DnekTpoHHO-0MOIMOTEYHAs! CUCTEMA.

www. chem. msu. su (QneKTpoHHass OMOIHOTEKA 110 XHMUH ).

www. enauki. ru (iHTepHET-H31aHne 1T yauTenel « EcTecTBeHHbIC HAYKN» ).

www. lseptember. ru (MeTonnueckas rasera «llepBoe ceHTAOPs).

www. hvsh. ru (kypran «Xumus B mikose»). www. hij. ru (kypHan «Xumus u
KU3ZHBY).

WWW. chemistry-chemists. com (351eKTpOHHBIH KypHAT «XUMUKHA U XUMUS).

www.chem.msu.su. DnekTpoHHas 6MOIMOTEKa YUeOHBIX MATEPUAJIOB MO0 XUMUHU.

www.chem.msu.su (21ekTpoHHast OMOIMOTEKa IO XUMHH ).

www.enauki.ru (MHTepHEeT-u3/jaHue i yuuTened « ECTecCTBEeHHbIE HAYKI).

www. 1september.ru (MeToguueckas razera «llepBoe ceHTIOps»).

www.hvsh.ru (kypHai «Xumus B mkose»). www.hij.ru (OkypHain «XuMus u
KUZHBY).

Www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XUMHUKH M XUMHUSD» ).

3.4. OcoO0eHHOCTH peaJu3auMU JMCHUIUVIMHBI I 00y4arouuxcs u3
YMCJI1a HHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

[Ipy o0Oy4yeHMM JMI] C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH  3/0POBBS,
IpeayCcMaTpUBaETCA MHAUBUTyJIbHBIN Tpaduk 00ydeHUs.

NHBanuapl ¥ JMIa € OrpaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0POBBS
o0ecrieyeHbl MEYAaTHBIMU U 3JEKTPOHHBIMU OOpa30BaTEIbHBIMU pecypcaMu B
dopMax, aJanTUPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbSL.

JUIsL  OCyIIECTBIEHUS NPOLEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M
IPOMEXYTOUHOM aTTecTallud OO0YyYaroluXcs, CO3Jal0TCs (POHIBI OLEHOYHBIX
CPEICTB, AaNalTUPOBAaHHbIE I MHBAIMAOB M JHI C OIPAaHUYEHHBIMH
BO3MOYKHOCTSIMM  3[I0POBbsI M IO3BOJSIIOIIHME OLEHUTh JOCTHKEHHE HWMHU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMe pe3yJIbTaToB
oOy4eHHsI MU YpOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHUUMH, 3asBJICHHBIX B
o0pa3oBaTeabHOI MpOorpaMMme.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUA

JUCHUILIAHBI

JlocTrKeHHe JTUYHOCTHBIX PE3YJIbTATOB OIICHMBACTCS HAa KAa4€CTBEHHOM YpPOBHE
(6e3 ormetku). CPOpMUPOBAHHOCTh METANPEAMETHBIX U MPEAMETHBIX yMEHUU
OlLICHMBaeTCs B OalaXx MPEnojaBaTe]eM B IPOIECCE BBIMTOJHEHUS OCHOBHBIX
BUJIOB Y4E€OHOM JESATENbHOCTH OOYYaloIIUXCsl, TECTUPOBAHUSA, BBIMOJTHEHUSA
00y4aroIyUMUCs CaMOCTOSITENILHON pabOThl, IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS U

HpOMC}KYTO‘IHOﬁ aTTCCTalllH.

PesyabTaTnl 00yyeHus

@DopMbI U METOAbI
KOHTPOJISl M OLIeHKHU
pe3yJbTaToOB 00yYeHust

*  JIMYHOCTHBIE:

1) poccuiickylo TpakIaHCKYK0 MJIEHTUYHOCTb, MaTPUOTHU3M,
YBaXXEHHWE K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTU IEpej]
Ponunoii, ropmocty 3a cBOil Kpail, cBoro Poauny, mpouuioe u
HACTOsIIIIee MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu, yBaxkeHue
roCy/IapCTBEHHBIX CUMBOJIOB (Tep0, (iar, THMH);

2) TPaXITAHCKYIO TO3HIMI0 KAaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa  POCCHUICKOIo oO1ecTBa, OCO3HAIOLIETr0 CBOU
KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOMOPAIOK,  OOJIaJaloIero  4YyBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAaHHO  NPUHUMAIOLIETO  TPaJUIIMOHHBIE
HAI[MOHAJbHBIE U  OOIIEYEeNIOBEYECKHE T'yMAaHHCTUYECKUE H
JIEMOKPATUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K City’keHHI0 OTeUYecTBY, €ro 3alluTe;

4) chopMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YypPOBHIO DAa3BUTHS HAayKd U OOIIECTBEHHOM
MpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYyJIbTyp, a TaKxke
pa3iauyuHbIX (OpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

5) chopMHUPOBAaHHOCTH OCHOB CAaMOPA3BUTHSI 1 CAMOBOCIIUTAHUS B
COOTBETCTBUHU C OOIICUETIOBEYCCKUMH IIEHHOCTSIMHU U HJealaMu
TpaXXAaHCKOTO  OOIIEeCTBAa; TOTOBHOCTh UM  CIIOCOOHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €SI TEILHOCTH;
6) ToNIEpaHTHOE CO3HAHKE U TIOBE/ICHUE B MOJUKYIHTYPHOM MUPE,
TOTOBHOCTb M CIIOCOOHOCTH BECTH JHAJOT C JIPYTUMHU JIIOJbMH,
JOCTUTaTh B HEM B3aUMOIOHWMAHUS, HAXOAWTH OOIIME LIETU U
COTPYAHUYATH JUISl UX JOCTHUKEHUS, CIIOCOOHOCTh MMPOTUBOCTOSTh
UACOJOTHH  DKCTpeMH3Ma,  HalMoHaiu3Ma,  KceHodoOuwu,
TUCKPUMHHAIIMK TI0 COIMAJIBHBIM, PEIUTUO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM
SIBJICHUSIM;

(B pexn. IIpukaza MunoOpnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKK COTPYTHUYECTBA CO CBEPCTHUKAMH, IETHMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTEeNbHOH, OOIIECTBEHHO
MOJIE3HOHM, y4eOHO-HMCCIe0BaTENbCKOM, MPOEKTHOW U JIPYTUX
BUJIaxX JACSTENbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W TIOBEJCHHE HA OCHOBE YCBOCHUS
00I1eYeI0BeYECKUX IIEHHOCTEHH;
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9) TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIC
camM000pa30BaHMIO, Ha MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIBHOE
OTHONIICHHE K HENpPEephIBHOMY OO0pa30BaHUI0 KaK YCJIOBHUIO
yCIenHOM MpodecCHOHABHON 1 00IIECTBEHHOM e TeILHOCTH,
10) scTeTnyeckoe OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa,
HAyYHOTO M TEXHUYECKOI'O0 TBOPUYECTBA, CIOPTA, OOILECTBEHHBIX
OTHOIIICHU;

11) npunaATHE U© pealu3alMI0 LEHHOCTEH 3J0pOBOrO U
Oe3zomacHoro oOpasza JKHU3HH, TOTPEOHOCTH B (PU3HUESCKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHSATUSIX CIIOPTUBHO-
O37IOPOBUTENILHON  JEATEIBHOCTBIO,  HENpPUATHE  BPETHBIX
IIPUBBIYEK: KYPEHHUS, YIIOTPEOIEHMSI aJIKOT0JIsl, HAPKOTUKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
¢usmueckoMy M TCHUXOJIOTUYECKOMY  3I0pPOBBIO,  Kak
COOCTBEHHOMY, TaK M APYTUX JIOACH, yMEHIE OKa3bIBaTh MEPBYIO
IIOMOLIb;

13) oco3nanHbIl BbIOOp Oynymiel mpodeccud U BO3MOXKHOCTEH
peanmu3ani  COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB; OTHOIICHHE K
npo(hecCHOHATIBHON JESATEIbHOCTH KaK BO3MOYKHOCTU Y4acTHsl B
pelIeHu:d  JIMYHBIX, OOIIECTBEHHBIX, roCy/1apCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NTPOOJIEM;

14) chopMUPOBAHHOCTH IKOJIIOTUYECKOTO MBIIUICHUS, TOHUMaHUS
BJIUSIHUSL COLIMAJIbHO-DKOHOMHMUYECKHUX IIPOLIECCOB HA COCTOSIHUE
MPUPOIHON U COIMANILHOM cpeibl; MPUOOPETEHUE OMBITA HKOJIOT0-
HaIpaBJIEHHON NESATENIbHOCTH;

15) OTBEeTCTBEHHOE OTHOIICHHE K CO3JAHHIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HMU.

*  MeTampeJIMeTHbIE:

1) ymeHue camMOCTOSATENbHO OMNPENENSITh LENd ACATEIHLHOCTH U
COCTaBIISITh TUTaHbI NeSITeNIbHOCTH, CaMOCTOSITENTEHO
OCYIIECTBIISTH, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JIESATEIIBHOCTD; MCIIOJNb30BaTh BCE BO3MOXHBIE DPECYpPCHI IS
JOCTHKEHHUSI TIOCTAaBJICHHBIX IleJIed M pealu3alliyd IUIaHOB
NEeSTENIbHOCTH; BBIOMPATh YCHENIHbIE CTPaTeTWHd B Pa3IHMYHBIX
CUTYAITUSX;

2) yMeHHe NPOAYKTUBHO OOIIATbCA W B3aUMOJEHCTBOBATh B
IPOLIECCE COBMECTHOM JI€ATEIbHOCTH, YYHUTHIBATh MO3ULUU
JIPYTHX YYaCTHHUKOB JesITeNbHOCTH, J(PQEKTUBHO pa3pelmiaTh
KOH(JIMKTHI;

3) BJIa/ICHUE HaBbIKaMU MO3HABATENbHOM, yueOHo-
UCCJIEIOBATEILCKOM M TPOEKTHOM JeATENIbHOCTH, HaBBbIKAMU
paspemieHuss mpoOieM; CHOCOOHOCTP M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB pELIECHUS MPAaKTHUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJI0OB TIO3HAHHUS,

4) TOTOBHOCTH M  CIIOCOOHOCTH K  CaMOCTOSITEIbHOU
WH(OPMAIIMOHHO-TIO3HABATENILHON  JIEATEIbHOCTH,  BIIaJICHUE
HaBBIKAMH TIOJyYEHUS] HEOOXOIUMON MHGOpMAIMK U3 CIOBapei
pa3HbIX TWUIIOB, YMEHHE OpPUEHTUPOBATHCS B  PA3IHUYHBIX
UCTOYHUKAX  WH(DOpPMAIHMM,  KPUTHYECKH  OICHWUBATH |
UHTEPIPETHPOBATh WH(GOPMAIIMIO, TOTYy4aeMYI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

(B pexn. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)
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5) yMeHue WCIONb30BaTh CpeACTBA WH(OOPMAIMOHHBIX U
KOMMYHMKaIIMOHHBIX TexHosorui (manee - WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3334 C
coOroficHrEeM TpeOOBaHMI SIPTOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHHsl, MPABOBBIX U JTUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

6) yMeHHME ONpeNeNiaTh Ha3HaueHUE M (QYHKIHH Pa3TUUYHBIX
COIIMAIbHBIX UHCTUTYTOB;

7) yMeHHE CaMOCTOSITeNIbHO OLIEHWBATh U MPUHUMATh PEUICHHUS,
ONPEIETSAIONINE CTPATETUIO0 TOBEACHUS, C YIETOM TPAXKIAHCKUX U
HPABCTBEHHBIX IIEHHOCTEHH;

8) BiaJicHUE SI3bIKOBBIMU CPEICTBAMH - YMEHUE SCHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pEHUs, UCIIOJIb30BATh a/IeKBaTHbBIC
SI3IKOBBIE CPEJICTBA;

9) BrageHue HaBbIKAMH MO3HABaTEeNbHON pediiekcuu Kak
OCO3HAHUS  COBEPLIAEMBIX  JCHUCTBUM W MBICIUTEIIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS
W HE3HAHMs, HOBBIX I[I03HABATEJNBHBIX 3a7ad MU CPEACTB HX
JIOCTHOKCHHUS.

e IIpeamMerHble pe3yabTaThl 00y4YeHUsI

- chopMHpPOBAaHHOCTH TPEICTABICHHIA O MECTe XHMHH B
COBPEMEHHOM HayYHON KapTHHE MUPA; TOHUMAHHUE POJIM XUMUH B
dbopMUPOBaHUH Kpyrozopa u (YHKIIMOHAIBLHOW TPAMOTHOCTH
YeNoBeKa ISl PEelIeHUs MPAaKTUYECKUX 3a/1a4;

- BJIQJICHHME OCHOBOIIOJIATAIONIMMHA XUMHUYECKUMU TOHSATHUSIMH,
TEOpUSMH, 3aKOHAMH U  3aKOHOMEPHOCTSIMH;  YBEPEHHOE
MOJIb30BaHNE XUMHYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOI;

- BIaJCHHUE OCHOBHBIMM METOJAMHM HAYYHOTO [O3HAHUS,
UCTIOJIb3YEMBIMH B~ XHMHHU:  HAOJNIOJACHUEM,  OIHCAHUEM,
U3MEpEeHNeM, SKCIIEPUMEHTOM; yMEeHHE 00pabaThIiBaTh, OOBICHSITH
pe3yabTaThl MPOBEIEHHBIX OIBITOB U JICJIaTh BHIBOJIbI; TOTOBHOCTh
U CIIOCOOHOCTh MPUMEHSTh METOJbI MO3HAHUS MPU 5 pelIeHUuU
MPaKTUYECKUX 3a/1a4;

- ¢(OpMUPOBAHHOCTh YMEHHS J1aBaTh KOJIWYECTBEHHBIE OIICHKU U
MPOU3BOAUTH  pacyeThl IO XUMUYECKUM  dopMmynam u
YpaBHEHUSIM;

- BIAJCHHME TMpaBWIAMH TEXHUKH  O€30MacHOCTH  MpH
WCIIOJIb30BAHUU XUMUYECKUX BEIIECTB;

- c(OpPMUPOBAHHOCTh COOCTBEHHOW MO3UIIUU MO OTHOLICHHIO K
XUMUYECKON MH(OpMAIUH, TTOJTy4aeMON U3 Pa3HBbIX UCTOUYHUKOB.

Obyuarowuiicst 0onxceH 3HAmMb !

- OCHOBHBIE XUMUYECKHUE TMOHATHS, 3aKOHBI U TEOPUH XUMHH;

- KIacCUPUKANUIO W HOMEHKIATypy HEOPTaHHUYECKUX H
OpPTaHMYECKUX COSAMHECHUIA;

- BOKHEHIIIME BEMIECCTBA M MAaTEPHAIIBI, IIIMPOKO HCITOJIb3yeMbIC B
MPAaKTUKE, POJIb XUMHUHU B €CTECTBO3HAHUHU, €€ CBSI3b C JIPYTHMH
€CTECTBCHHBIMU HAayKaMH, 3HAYCHHE B JKU3HU COBPEMEHHOTO
oO1iecTBa.

Obyuarowuiics 00nxHCeH yMems
- HasplBaTh HW3y4YCHHBIC BEHICCTBA 110 TPHUBHAIBHOH U

OLICHKa 3a YCTHBIC
OTBETBHI;

OLICHKA YPOBHs
3HaHUH CTYJICHTOB Ha
KOHTPOJIBHO-Y4ETHOM
3aHATHUU;

OIICHKaA 3a
BBITIOJIHCHUC
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MEXIYHAPOJAHOM  HOMEHKJIAType, XapakTEepU30BaTh  OOIIHE
XAMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX U
OPraHMYECKUX COCIUHCHUH;

- IPOBOAMTH PACUETHI IO XUMHUECKUM (HOpMYJiaM M YPaBHEHUSIM
peaKIuii;

- OOBSACHATH: 3aBHCHMOCTb CBOMCTB BEILECTB OT MX COCTaBa W
CTPOEHUS, MPUPOY XUMHUYECKOU CBSI3H;

- BBIIOJHATh XWMHYECKHH SKCIEPUMEHT II0 PACHO3HABAHUIO
BOKHEHIIINX HEOPTAHMYECKUX U OPraHUYECKUX COCIMHEHUN;

- OCYUIECTBJIATH ~ CAMOCTOSITEJIBHBIM ~ MOMCK  XUMHYECKOH
nHpOpMalMid C HUCIOJB30BAHUEM PA3IUYHBIX HMCTOYHHKOB
(cripaBOYHBIX, Hay4YHO-TIONYJIAPHBIX U3IaHUMH, pecypcoB
HNHutepHera).

HCMOJb30BATh TNPHOOpeTeHHbIe 3HAHUST W YMEHHH B

NMPaKTHYECKOI 1eSITeTbHOCTH U MOBCETHEBHOM KU3HM JIJIS:

v' OObsCHEHHMS XUMHYECKHX SBJICHHH, IMPOUCXOMAIINX B
npupojie, OBITY ¥ Ha MPOU3BOJICTBE;

v/ ompezeNeHHs  BO3MOXKHOCTH — IPOTEKAHHMS  XUMUYECKHX
NpEeBpalllcHU B PA3JUYHBIX YCJIOBUSAX U OICHKH WX
MTOCJIEICTBHH;

v/ DKOJIOTHYECKH TPaMOTHOTO TIOBEICHUS B OKPYXKaIOIIEH
cperne;

v OLEHKH BIIMSHUS XMMHYECKOTO 3arps3HEHHS OKpPYKaroIlei
Cpe/bl Ha OPTaHHU3M YEJIOBEKA M IPYTHE KUBBIC OPTaHU3MEI;

v/ 0e30MacHOro OOpalleHusi C TOPIOYMMH W TOKCHYHBIMHU
BEIICCTBAMH U J1a0OPaTOPHBIM 000PYIOBAHHEM;

v IPUTOTOBJIEHHS PACTBOPOB 3aJaHHOM KOHIICHTPAIUU B OBITY
Y Ha MPOU3BOJICTBE;

v\ KPUTHYECKOW  OIEHKH  JIOCTOBEPHOCTH  XHUMHYECKOM
uH(GOPMAIINH, TIOCTYTAOIEH 13 Pa3HBIX HCTOYHUKOB.

TECTOBBIX 3aJaHUN I10
KJIFOUEBBIM BOIIPOCAM.
OILICHKa 3a
BBINOJIHEHHE
KOHTPOJIBHBIX
3aJIaHN;

OIICHKA 3a
BBITIOJIHEHHUE
MPaKTUYECKUX padoT;
OIICHKa 3a YCTHbIE
OTBETHI;

OILIEHKa 3a
MOJATOTOBKY
CaMOCTOSITEIBLHBIX
COOOIIIEHN
CTYJICHTOB.

OLIEHKa 3a YCTHBIE
OTBETHI;

OLICHKA YPOBHS
3HaHUM CTYJIEHTOB Ha
KOHTPOJIbHO-YYETHOM
3aHSATHU,

OLICHKA 3a
BBINOJIHEHHE J1a0.
pabor.
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