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1. MACIIOPT PABOYEWM IMPOT'PAMMBI JJUCITATLIMHBI
XUMUSA

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl

Peanuzanus cpennero oOmiero oOpaszoBanust B mpenenax OII CIIO mo
nporpaMme MOJTOTOBKM CHEIHMAINCTOB CPEJAHEr0 3BEHAa M0 CHEIUATbHOCTU
«11.02.16 MoHTaXx TEXHMYECKOE OOCITYy)KMBAaHUE€ U PEMOHT D3JICKTPOHHBIX
npubopoB u ycrpoiictB» B coorBercTBUM ¢ PI'OC CIIO mo cnemnuanbHOCTH
«11.02.16 MoHTaxX TEXHUYECKOE OOCIy)XMBaHHE M PEMOHT BJICKTPOHHBIX
npuOOpPOB U YCTPOHUCTB» B COOTBETCTBHUH, C yueToMm TpedoBanuit ®I'OC cpennero
o0miero 00pa3oBaHUA, YTBEPKIACHHOTO mpukazoM MwuHoOpHayku Poccum ot
17.05.2012 Ne 413, w npumepHOU IpOrpaMmMon y4eOHON AUCIUIUIMHBI XUMHUS.

1.2 Mecto nucuumiaunsl B ctpykrype HIIICC3:

VYyeOHast TUCHUIUIMHA XUMHUS SIBJISICTCS] YYEOHBIM IIPEIMETOM 0053aTeIbHON
npeaMeTHOM oOnactu  «ectecTBeHHble Hayku» @OI'OC cpemnero oOiero
oOpa3oBaHUs.

B yueonom muane IIIICC3 pucuumiiiHa «XUMHUS» BXOJUT B COCTaB
001eo0pa3oBaTeNbHbIX YYEOHBIX AMCHMIUIMH, (POPMHUPYEMBIX H3 00S3aTENIbHBIX
npeameTHbix obnacteit ®I'OC cpenHero obmiero oOpa3zoBaHus, MPEAJIaraéMbIX
oOpa3zoBarenpHOl  opranuzanmeil. Ilpy  3ToM  uU3ydyeHHe  AUCIUIUIMHBI
IPEeIyCMOTPEHO Ha 6a30BOM ypOBHE M HANPaBJICHO Ha JHOCTHKEHUE JTMYHOCTHBIX U
METANpeMETHBIX  PE3ylbTaTOB OOYYEHHs, BBIIOJIHEHHE TpPeOOBaHWMA K
IpEeIMETHBIM pe3ybTaTaM 00ydeHHUs.

1.3 O0mas xapakTepucTUKa JUCHUILIHHBI
Hean u 321241 TUCUUILIAHBI

- popMupoBaHue y 00y4aroUIMXcs YMEHHUsS OLICHMBATh 3HAUMMOCTh XMMHUYECKOTO
3HAHMS IJ151 K&KJOTO YEJIOBEKa;

- (¢opMHpOBaHKE Yy OOYYaIOIIMXCS LEJTOCTHOrO MPEJCTABIECHUS O MHUpPE M POJH
XUMUHU B CO3JaHUU COBPEMEHHOU €CTECTBEHHO-HAYyYHON KapTHUHBI MUpA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCHl OKPYKAIOIIEH NEeHCTBUTEIBLHOCTH: MPUPOIHOM,
COLMAIIBHOM, KYyJbTYPHOM, TEXHUYECKOHM CpeAbl, — MCHOIB3Ys I 3TOro
XUMUYECKUE 3HAHUS;

- pa3BuTHE Yy OOydYarommxcs yMEHUH pa3nuyaTh (PakTbl U OLEHKH, CpaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOW IIeHHOCTeH, QopMymupoBaTh U  00OCHOBBIBAThH
COOCTBEHHYIO MMO3HITHIO;

- IproOpeTeHNE 00YUAIONMUMUCS OTBITA PA3HOOOPA3HOM ACATEIBHOCTH, TIO3HAHUS
Y CaMOITO3HAHHUSI; KIIFOUEBBIX HAaBBIKOB, UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE IS
pa3iIMuYHBIX BUAOB JCSITENBHOCTH (HABBIKOB pEIIECHUS MpoOjeM, MPUHITHS
pelieHuii, moucka, aHamu3a M o0paboTKM HH(OpMALUK, KOMMYHUKATHUBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHI, COTPYIHHMYECTBA, O€30MAaCHOr0 OOpalleHusi ¢
BEILECTBAMHU B MIOBCEITHEBHOM YKU3HH).



TpebGoBanus K pe3yibTaTaM O0CBOEHUS AU CUMILIMHBI:

OcBoeHue conaepxaHusi y4yeOHOM AUCHUIUIMHBI «XUMUS», O0ecrneyruBaeT
JOCTHXKEHHE 00YYaIOIUMUCS CIEAYIOMNUX Pe3yabTATOB:

®  JIMYHOCTHBIX:

1) pOCCHHCKYIO TpaKIaHCKYK HIACHTUYHOCTb, MATPUOTHU3M, YBAKCHHE K
CBOEMY HApOJy, 4YyBCTBa OTBETCTBCHHOCTH Nepen PoauMHON, rOpAoCTH 3a CBOWM
Kpaii, cBoro PoauHy, mpoluioe M HACTOAIIEE MHOTOHAIMOHAIBHOTO HApoJa
Poccun, yBaskeHne rocyJapcTBEHHBIX CHMBOJIOB (Tep0, (iar, TUMH);

2) TpaXIaHCKYI0 TO3UIMI0 KAaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHUICKOTO OOIIEeCTBa, OCO3HAIOMIETO CBOM KOHCTHUTYLMOHHBIE TpaBa H
00513aHHOCTH, YB@XXKAIOIIETO 3aKOH W TPaBOMOPSAIOK, 00JAHArOIIer0o YyBCTBOM
COOCTBEHHOI'O0  JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIONIETO  TPaJULUOHHBIC
HallMOHAJIbHBIE U OOIICYETIOBEYECKUE TyMAHUCTUYECKUE U JIEMOKPATUYECKUE
LEHHOCTH;

3) TOTOBHOCTB K City’keHHI0 OTEUeCTBY, €ro 3aluTe;

4) chopMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOI'O HA JAMAJIOre
KYJIbTYp, @ TAK)KE Pa3IMYHbIX (POPM OOIIECTBEHHOI'O CO3HAHMS, OCOZHAHUE CBOETO
MECTa B MOJHUKYJIbTYPHOM MHUDE;

5) cpopMUPOBAaHHOCTH OCHOB CAMOpPA3BUTHSI W CAMOBOCIUTAHUS B
COOTBETCTBUH C OOIIEYETOBEUSCKUMH LIEHHOCTSAMH W HWACaaMU TPakIaHCKOTO
o0IIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHOM, TBOPUYECKOH U
OTBETCTBEHHOM NI TEIBHOCTH;

6) TOJNEpaHTHOE CO3HAHWE W TOBEACHHUE B TOJUKYJIBTYPHOM MHpE,
TOTOBHOCTh U CIIOCOOHOCTh BECTU JIMAJIOr C APYTUMU JIOAbMH, TOCTUTaTh B HEM
B3aMMOINIOHMMAHHUS, HaXOAUTh OOIINE LEIH U COTPYAHUYATh IJISl UX JTOCTHXKEHUS,
CIOCOOHOCTh ~ IPOTHUBOCTOSITH  WUJEOJIOTUM  SKCTPEMH3Ma,  HaI[MOHAJIN3Ma,
KCeHO(pOoOUH, NUCKPUMHUHAIMU 10 COLMAJIbHBIM, PEJIUTHO3HBIM, PacCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIMAIBHBIM SIBIICHUSM;

(B pen. ITpukaza Muno6pnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHUKAMHM, JETHMH MIAIIIETO BO3pacTa,
B3pPOCILIMA B 00pa30oBaTe/IbHOM,  OOIIECTBEHHO  MOJIE3HOM,  y4eOHO-
UCCIIEIOBATENLCKOM, MPOCKTHON U IPYTUX BUAX JIESATEIBHOCTH,

8) HpaBCTBEHHOE CO3HaHWE © TOBEJCHHE Ha OCHOBE YCBOCHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

9) TrOTOBHOCTH M CIIOCOOHOCTH K O0Opa3oBaHHMIO, B TOM 4YHCIE
caM000pa3oBaHnIo, Ha TPOTSHDKCHWU BCEH KU3HU; CO3HATEIIBHOE OTHOIIECHUE K
HENPEpPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOW MpodecCHoHaTbHON U
OOIIECTBEHHOMH JIEATEIHLHOCTH;

10) scTeTnueckoe OTHOIIEHUE K MUY, BKIIIOUYasl CTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPUECTBA, CIOPTA, OOIIECTBEHHBIX OTHOILICHUH;

11) nmpuHATHE W peanu3aluio IEHHOCTEH 30pOBOTO M Oe30macHOro o0Opasza
XKU3HU, TOTPEOHOCTH B (U3UYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHITHUSIX
CTIOPTHBHO-03J0POBUTEIIHLHON JEATEIBHOCTHIO, HEMPUATHE BPEAHBIX MPUBHIYCK:
KypEHUS, YIIOTPEOICHUS aJIKOTOJIs, HAPKOTHUKOB;



12) GepexkHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (HPU3MUECKOMY
U TCHUXOJIOTMYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIIOJEH,
YMEHHUE OKa3bIBATh MEPBYIO TOMOIIIb;

13) oco3HaHHBIN BEIOOP Oyayled nmpodeccuu U BO3MOXKHOCTEH peaau3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOIIEHHME K  TpodecCHoHaTIbHON
JEATEIbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B PEIICHUM JIMYHBIX, OOIECTBEHHBIX,
roCyapCTBEHHBIX, OOIICHAIMOHAIIBHBIX MPOOJIEM;

14) chopMUPOBAHHOCTH KOJOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIIHSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHONM U COLUATBHON
CpeIbl; MPHUOOPETEHUE OTBITa SKOJIOTO-HATPABIEHHON e TEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIECHUE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
IIPUHATHS HEHHOCTENW CEMENHOM KU3HH.

e  MeTanpeaMeTHBIX:

1) yMeHue camMOCTOSITENIbHO OIpPENEsATh LEIU ACSITEIbHOCTH U COCTaBIATh
IUIaHBl  JIEATEJIBHOCTH; CAaMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJUPOBAaTh U
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI U
JOCTH)KEHHSI IIOCTABJICHHBIX LEJIEH W peaju3allid IUIAHOB JIESITEIIBHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALHSIX;

2) yMeHHE MPOAYKTHBHO OOIIATHCS M B3aUMOJIEWCTBOBATh B IIpOLECCE
COBMECTHOM  JI€SITENIbHOCTH, YYUTHIBATh MO3WLMUHU  JIPYTUX  yYaCTHUKOB
NesATeIbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOHMIUKTHL;

3) BIageHUWE HABbIKAMHM [103HABATEIbHOM, y4eOHO-UCCIENOBATEIbCKOW U
IPOEKTHOM JEATENbHOCTH, HABbIKAMU pA3pelIeHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a/a4,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHS;

4) TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSITENIbHOW HWH(GOPMAIIMOHHO-
M03HABATEJILHON JESATENIbHOCTH, BJIAJICHUE HABBIKAMU IOJTY4YEHHs] HEOOXOIuMOM
uHGOpMallMU U3 CIOBApE pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHbIX
UCTOYHUKAX MH(OpMAlMM, KPUTHUECKU OLCHMBaThb M HHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX UCTOUHUKOB;

(B pen. IIpukaza Munoopnayku Poccun ot 29.12.2014 N 1645)

5) yMEHUE UCIIOJIb30BaTh CpelcTBa MH(OPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoJoruil (manee - WMKT) B pelieHHMM KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3ALMOHHBIX 3aJlad € COOJI0JeHUEM TpeOoBaHUM
PrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pECYpCcOCOepEKeHHs], TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

6) yMeHue OIpeaessiTh Ha3HAauyeHUE M (PYHKIUU Pa3IUYHBIX COLMAIBHBIX
WHCTUTYTOB;

7) yMEHHME CaMOCTOSITEIBHO OLIEHMBAaTh W NPUHUMATh pELICHUS,
ONPEIENSIIOIIUE CTPATETUIO MOBEJIEHUS, C YYETOM I'PAXKJAHCKUX U HPAaBCTBEHHBIX
IICHHOCTEH;

8) BnaseHUE SA3BIKOBBIMU CPEICTBAMHU - YMEHHE $ICHO, JIOTHYHO U TOYHO
U3JlaraTh CBOK TOUYKY 3PEHUs, UCIIOJIb30BATh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

9) BiageHuWe HaBBIKAMHU I[IO3HABATENbHONW pedIeKcuH KaKk OCO3HAHUs
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLIECCOB, HX pPE3yJbTaTOB U
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OCHOBAHHWM, I'PAHUL] CBOETO 3HAHMS M HE3HAHMS, HOBBIX I03HABATENIBHBIX 3a1a4 U
CPEACTB UX JOCTUKECHHUS.

®  NpeaMEeTHBIX:
- c(pOPMHUPOBAHHOCTh MPEJCTABICHUN O MECT€ XUMHUU B COBPEMEHHON Hay4dHOU
KapTUHE MHpa; TOHMMAHHE POJU XUMUU B (HOPMUPOBAHMM Kpyroszopa u
(GYHKIIMOHAIBFHOU TPaMOTHOCTH YeJIOBEKa JIJIsl pEIIeHHs MTPAKTUIECKUX 3a/1ay;
- BJAQJACHUE OCHOBOIIOJIATAIOIIMMU XWMHYECKMMH TIOHSATUSMH, TEOPHUAMM,
3aKOHAMM ¥  3aKOHOMEPHOCTSMH; YBEPEHHOE IOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJAQJACHUE OCHOBHBIMH METOJAMHM HAyYHOTO IIO3HAHMS, HCIIOJIb3YyEMBbIMH B
XUMHUH: HaAOMIOJEHUEM, OINHUCAHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YyMEHHE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTAThl MPOBEACHHBIX OMBITOB M JI€NIaTh BBHIBO/IBI,
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh METOJbl IMO3HAHUS TpPU S5 pelIeHUuu
IIPAKTUYECKUX 3aa4;
- c()OPMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIE OLEHKU U MPOU3BOJUTH
pacyeTsl 0 XUMHUYECKUM (OpMYJIaM U YPaBHEHUSM;
- BJIQJICHUE NIPABUJIAaMU TEXHUKU OE€30MACHOCTH MPH HCIOJIb30BAHUN XUMUYECKUX
BEILIECTB;
- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUM MO OTHOIICHUID K XWMHYECKOUH
uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

B pe3synbrare uzydeHus MUCHUILIMHBI 00yYaroUNCs TOKEH:
3HATH/TIOHUMATh:

— Ba)KHellIMe XMMH4YeCKHe NOHSITHUS: BEIIECTBO, XMMUYECKUN HJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJISIpHAs MaccChl, HMOH,
QJUIOTPONUS, H30TOIBI, XHMHYECKas CBsA3b, JJIEKTPOOTPHULATEILHOCTD,
BaJICHTHOCTb, CTENEHb OKHWCJIEHWS, MOJb, MOJSpHas Mmacca, MOJISIPHBIN
00beM razo00pa3HbIX BELIECTB, PACTBOPBI, AJIEKTPOJIUT U HEIJIEKTPOJIHT,
ANEKTPOJIUTUYECKAs JAMCCOLMALIMS, OKUCIUTENIb W  BOCCTAHOBHTEIb,
TerioBoM 3(h(PEeKT peakiuu, CKOPOCTh XWMHYECKON pEaklMH, KaTaaus,
XUMHUYECKOE PAaBHOBECHE, YIJIEPOAHBIA CKeNeT, (PyHKIHOHAIbHAS TPYIA,
n3omepus, romoJiorust; 31

— OCHOBHbI€ 3aKOHbI XMMHM: COXPAHEHHE MAaCChl BEIIECTB, MOCTOSIHCTBO
cocTaBa BellecTs, [lepnoanueckuii 3akon /.M. Menaeneena; 32

— OCHOBHBIC TEOPHMH XHMHM: XHMHYECKOW CBS3H, DIIEKTPOIUTHYECKOU
JUCCOLIMALIMH, CTPOEHUS! OPraHUYECKUX U HEOPTaHWYECKUX COCIMHEHUI; 33

— Ba)KHelllIMe BellecTBA U MaTepHasbl: BAKHEWUIINE METaUIbl U CIUIaBBI;
BOJOPOJI, KHCIOPOJ, TajlOreHbl, OJaropoHble rasbl, KUCIOThI, OCHOBaHUS,
COJIM, OKCHUJBI; YIIEBOAOPOAbI, O€H30J, CHUPTHI, CI0XHBIE I(UPBI, KUPBHI,
MbUIa, YTJIA€BOJAbI, AHWIMH, AMUHOKUCIOTHI, OEJKH, HCKYCCTBEHHbIE U
CUHTETHYECKHE BOJIOKHA, Kay4yKH, I1acTMacchl. 34

yMeThb:



Ha3bIBAaTh WM3YYCHHBIC BEIIECTBA I10 TPUBHAIBHOU WM MEXIyHAPOIHOU
HOMEHKJIaType; Y1

ONpeNe/sATh. BAJICHTHOCTh U CTEIICHb OKUCIICHUS XMMUYECKUX JIEMEHTOB,
TAI XMMHWYECKON CBS3M B COCIMHEHUSX, 3apsA] MOHA, XapakTep Cpeabl B
BOJHBIX pAacTBOPAX, OKHUCIHTEIb WM BOCCTAHOBUTEINb, IPHUHAIICKHOCTD
BEILIECTB K Pa3HBbIM KJIaCCaM HEOPraHWYECKUX COCIMHEHUM; Y2
XapaKTepH30BaTh: JJEMEHTHl MaJblX MEPUOJOB IO HX IOJOXKEHUIO B
ITepuonnueckoii cucreme J[.M.MenneneeBa; oOiye XMMUYECKHE CBOMCTBA
U CTPOEHHE METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPIaHUYECKUX U
OPTaHUYECKUX COCAUHECHUM; Y3

O0BSACHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKON CBSA3M (MOHHOM, KOBAJIEHTHOM, METAUNIMYECKOHW M
BOJIOPO/IHOI ), 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIUU U MOJIOKECHHE
XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB; Y4

BBIIOJIHATH XUMHYECKHI IKCIIEPUMEHT: 110 PAaCIIO3HABAHUIO BAKHEUIIINX
HEOPraHUYECKUX U OPTaHUYECKUX COCAUHEHUN; Y5

NPOBOIMTh: CAMOCTOATEIbHBIH IOUCK XUMHUYECKOW HHGPOpMaLuu C
UCIIOJIb30BaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIONMYJSPHBIX W3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCHOIb30BAThH
KOMIIBIOTEPHBIC TEXHOJIOTMH JIJI 0OpadOTKHU U mepeiaud nHPopMaluu u ee
MPEACTABICHHS B Pa3IMUHbIX (popMmax; Y6

CBA3BIBATH: M3YYECHHBIH Marepual CcO CBOeW MpodecCHOHANbHOU
NEATEIBHOCTBIO;

pelaTh: pacyeTHbIE 3aJ]a4l [0 XUMUYECKUM (OopMyJiaM U ypaBHEHUSIM. ¥Y'7

HCNOJIb30BATHL NPHOOPETEHHbIe 3HAHUS M YMEHHUS B MPAKTHYECKOI
NeSITeJIbHOCTU U MOBCEIHEBHOM KU3HU IJIS1:

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

OTIpeNIeTICHUSI BO3MOYKHOCTH TIPOTCKAHUS XUMWYECKHX TMPEBpAICHU B
Pa3TUYHBIX YCIOBUSAX M OLIEHKH MX MOCJIEICTBHM;

HKOJIOTUYECKU TPaMOTHOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJie;

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

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

MPUTOTOBJICHUS PACTBOPOB 3aJIaHHOM KOHIIGHTpAluu B OBITY W Ha
MIPOU3BOJICTBE;

KPUTHYCCKON  OIICHKM  JIOCTOBEPHOCTH  XMMHYECKOW  HMH(OpPMAIIHH,
MOCTYIIAOIICH U3 Pa3HBIX UCTOYHUKOB.

1.4 IMpopuiabuasn COCTABJIAIOIIASA (HampaBJIECHHOCTD)

0011eo00pa3oBaTe/IbHOM JUCHUIIJINHbBI
JlucrunHa u3ydaercs Ha 6a30BOM ypOBHE.



2 CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

2.1 O0beM TUCHUNJIMHBI U BUIbI Y4eOHOH padoThl

Bua yueOHoit padoThl O0bem

4acoB
O0beM padoThI 00Y4AKOIINXCH B AKAIeMHYECKHX Yacax (BCero) 117
O0bem paboTbl 00yYalIIMXCS BO B3aUMOJEHCTBUM € 117

npenojaaBaresyem (BCero)

B TOM 4HUCJIIC:.

JIEKLIUH, YPOKH /8

MPAKTHYECKUEC 3aHSATUS 39

7a00paTOPHOE 3aHATHE -

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

B TOM 4HUCIJIC.

paboTa C KOHCIIEKTOM -

pabota ¢ yueOHUKOM -

IIOATOTOBKA COO6HI€HPII>1 -

IMOAr0OTOBKAa K CCMUHAPCKOMY 3aHATHUIO -

MOAroToBKa pedepara -

KoncyabTanum -

IIpome:xxyTouyHas arrecranus B popme

cemectp Ne 2 - nuddepeHumpoBaHHbIN 3a4€T -

CamocTosiTenbHas padoTa B 001eo0pa3zoBaresibHOM 1ukIe corsacHo T'OC
CIIO no cnenuaabHOCTH HE MJIAHUPYETCS, HO BBIMOJIHAETCS 00yYarOIMMUCS KaK
JIOMalllHee 3aaHue.




2.2 TeMaTHYeCKHUIi IUIAH U COJePKAHNE TUCITUIIIUHBI XUMHUSA

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHE 3aHATHSA, O06beM yacos @opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarommxcst 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, XUMUUECKHUI 3JIEMEHT, 31,32, V1,
3aKOHbI XMMMH. QIJIOTPOIIHSL, TPOCTHIC U CIIOKHBIE BEIIECTBA, OTHOCUTEIbHBIE AaTOMHAS U 2 A%
MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BellecTBa. PelieHue 3a1a4 Ha HaX0XKICHHE
OTHOCHUTEIIbHOM MOJIEKYJISIPHON Macchl, OMPeIeICHEe MAaCCOBOW JOJIM XUMUYECKUX
AJIEMEHTOB B CJI0)KHOM BEIIECTBE.
2 | OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXPAaHEHHUSI MacChl BEIIECTB, 3aKOH MTOCTOSHCTBA 2
COCTaBa BEUIECTB MOJIEKYJIIPHON CTPYKTYpPBI, 3aKOH ABOT'aJIpo U CIEICTBUS UX HETO.
[Ipaktuueckoe 3anarue Ne 1. PacueTsl mo xumudeckum GopmMyaaM U YpaBHEHHSIM. 2
CamocrodrenbHas paboTta oOydaronuxcs: PemeHre pacyeTHbIX 33/1a4 Ha HaXOKICHUE
OTHOCHUTEJIbHOM MOJIEKYJISIPHON Macchl, Ha OMPE/IEIEHNE MAaCCOBOM J10JIM XUMHUUECKHUX
JJIEMEHTOB B CJI0)KHOM BEIIECTBE.
Tema 1.2. Coneprkanne ydeOHOro Marepuana
Ilepnoanyeckuii 3akon | 1 | CoBpemenHas ¢popmynupoBka [leproanyeckoro 3aKkoHa u ero (U3NYECKHd CMBICII. 31,32,¥2,V3
U NepUoOAUYeCKas [Tepuoanueckas cuctema xumudeckux 3meMenToB JI.1. Menneneesa — rpaduueckoe
cucrema /JI.H. otoOpaxkeHHne nepuouueckoro 3akona. Ctpykrypa IICX3. [Ipuunnsl u 2
MemnpeneeBa. CTpoeHue 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHHI 1O MEPUOIAM U
aToMma. rpynmnam.
2 | CoBpemMeHHasi MOJIeNTb CTPOEHUS aTOMa. DJIEKTPOHHAs KOH(UTYpaIus aToMa.
OcHoBHOE 1 BO30YK/I€HHBIE COCTOSIHUS aTOMOB. Kitaccugukaruss XUMHYECKIX 2
3NIEMEHTOB (s-, P-, d-31eMeHTbI). OCOOCHHOCTH CTPOCHUS SHEPTETHUYSCKUX YPOBHEH
aToMOB d-3J1EMEHTOB.
[Tpaktruyeckoe 3ansatue Ne 2. CoctaBieHue 3JIEKTPOHHO-Tpapuyeckux GopMys aTOMOB 2

XHUMHUYCCKUX JJICMCHTOB.
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarommxcst SHAHMS M
YMeHUsi
1 2 3 4
CamocrosarenbHas padota odydatonuxcs: Iloaroroska gokinanos mo teme «lIpeanocsuiku
otkpeITus [lepuoaudeckoro 3akona» u coodueHuit Ha Temy «OTkpeiTre J[.U.
MenneneebiM [leproauueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHUYECKUX
AJIIEMEHTOBY.
Tema 1.3. Coneprxkanue y4eOHOro Marepuasia
CTtpoeHue BelecTBa. 1 | DaexTpoHHas MPUPOJAa XUMUYECKON CBS3U. DIIEKTPOOTPHUIIATEILHOCT. Brbl 31,33, V2,
XUMUYECKOH CBA3M (KOBaJCHTHAs, MOHHAS, METAJLTNYECKas, BOJOPOIHAS) U 2 V4
MEXaHHU3MBI ee 00pa3oBaHus. TUIBI KPUCTAIIMUYECKHUX PEUIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAS, METAJUINYECKast). 3aBUCUMOCTD (DU3UYECKUX CBOWCTB
BEIIECTBA OT THIA KPUCTAIITUYECKON PEIIETKH.
2 | Yucreie BemecTBa 1 cMecH. JlucnepcHbie cucteMbl. MaccoBast 1 0ObeMHast 01 2
KOMITOHEHTa B CMECH.
[Ipaktnueckoe 3anstue Ne 3. O3HaAKOMIIEHHE CO CBOMCTBAMM IUCIIEPCHBIX CUCTEM. 2
CamocrosiTenpHast paboTa 00yJaronuXcsi: BEIOJHEHUE YIPAKHEHUM Ha ONIpeIesIeHHe
THUIIA CBSI3HM U COCTABIICHUS DJIEKTPOHHBIX U CTPYKTYPHBIX (JOPMYI BEIIECTB.
Tema 1.4. Coneprkanne y4eOHOro MaTtepuania
Xumuyeckue peakuuu. | 1 | [oMoreHHsle U rereporenHsle peakinu. CKopoCTh peakiiu, €€ 3aBUCHMOCTh OT 31, V4
Pa3aMyYHbIX (DAaKTOPOB: MPHUPO/IbI PEarPYIOIIUX BEIIECTB, KOHIIEHTPALIUU 2
pearupyrounux BeuecTB, TEMIEPaTyphl, IJIOIIAIN PEAKIIMOHHON TOBEPXHOCTH,
HalIuuus KaranusaTopa. Poib kaTann3atopoB B IpUPOJIE U POMBIIUIEHHOM
ITPOU3BO/JICTBE.
2 | OOpaTtuMocCTh peakiuil. XuMHUECKOe PABHOBECHE U €Tr0 CMEIEHHE MO IeHCTBUEM 2

pa3nuuHbIX (PaKTOPOB (KOHIIEHTPAIUS PEareHTOB WM MTPOIYyKTOB PeaKkIuy, 1aBJIeHHe,
TeMneparypa.

CamocrosiTenpHas paboTa 0OyJaronIuXcsi: pemeHne 3a/1a4 Mo OMPEETICHHIO0 CKOPOCTH
XUMHUYECKHUX PEaKIIHid, yCIOBHI CMEIICHHS] XUMHUYECKOTO PAaBHOBECHS

Tema 1.5.

Coneprxanne y4eOHOT0 MaTepuasa
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarommxcst SHAHMS M
YMeHUsi
1 2 3 4
Boanbie pacTBOpbI. 1 | Bona xak pactBoputens. PactBopumocTs BemecTB. HacbllieHHbIe, HEHACHIILIEHHEIE, 33, V2, V7,
DJIEKTPOJIMTHYECKAs MIEPECHILLIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, )KUJIKOCTEN U A%
AUCCOLMALIHS. TBEP/BIX BEIIECTB OT PA3JIINYHBIX (PaKTOPOB.
I'napous couei. 2 | MaccoBas 107151 PACTBOPEHHOIO BEIECTBA. MOJIIpHas KOHLIEHTPALMS. 2
3 | DnekTpoauTHYecKas AUCCOIUAIUS. DIEKTPOIUTHI U HEAIEKTPOIUThL. OCHOBHBIE 2
MOJIOKEHUS TEOPUHU IIEKTPOIUTUUECKON JUCCOUUAMU. MexaHn3Mbl
3IEKTPOJUTUYECKON JUCCOLMAIIUY JJIs BEILIECTB C Pa3IMYHBIMU THIIAMU XUMHYECKOU
cBsi3u. CTeneHb dIeKTPOoNUuTHIECKON aucconnanyi. CUIbHbIE U cllabble QIEKTPOJIHTHI.
4 | Peakuuu B pacTBOpax 3JEKTPOIUTOB. pH pacTBOpa Kak MOKa3aTeslb KUCIOTHOCTH 2
cpensl. ['uaponu3 coneil. 3HaYeHUE THIPOIIN3a B OMOJIOTHYECKHX OOMEHHBIX
Ipoleccax.
[IpakTnueckoe 3anarue Ne 4. Peakiiun HOHHOro oOMeHa. 2
IIpakTnueckoe 3anarue Ne 5. ['maponus cosneit. 2
[Ipaktuueckoe 3anstue Ne 6. [IpuroroBieHue pacTeopa 3aJaHHON KOHLEHTpAIUK. 1
CamocrosTenbHas paboTta o0yuaronuxcs: Pemenne 3a1ay Ha onpe/eneHrne KOHIEHTPauu
pacTBOpOB. BeInonHeHNE yIIpaXXHEHHWI HA COCTABIICHUE YPABHEHUU 3JIEKTPOJIUTHUYECKON
JMCCOLMALINY, PEaKIIMi HOHHOTO 00OMEHa, THAPOIIN3a Colen
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. noArpynn (Mefb, Kee30) U HEMETAJUIOB: BOAOPO/Ia, KUCIOPOa, FaIoreHOB, CEPHI,
a3ora, Gocdopa, yriepoaa, KpEeMHHUS.
2 | Metoapl COCTaBJICHUS YpaBHEHHWH OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITH. 2
Metoz s51eKTpoHHOr0 HajaHca.
3 | Koppo3ust MeTannoB: BUbl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HUH. 2

DNEeKTPOIN3 PaCTBOPOB U paciuiaBoB. [IprMeHeHne 351eKTpoIin3a B MPOMBIIIIIEHHOCTH.
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
Pa3aesioB U TeM caMoCTOsITeIbHAs paboTa 00yYaroIMXC SHAHMS M
YMeHUsi
1 2 3 1
[Ipaktuueckoe 3anstue Ne 7. CocrapiieHue ypaBHEHUN OKUCIUTEIBHO- 2
BOCCTAHOBUTEJIBHBIX pPEaKLUil METOJOM 3JIEKTPOHHOr0 Oananca. OnpezeneHue
OKHCJIUTEJIEN U BOCCTAHOBUTEIIEH.
CamocrosrenbHas paboTa 00y4aroUIMXCs: BHIIIOJHEHUE YIPaXHEHUH Ha O00p
KoddunrenToB B ypaBaeHussx OBP mMeTonom snexkTpoHHOTO OanaHca.
Tema 1.7. Coaep:xaHue y4eOHOro MaTepHuaJia
Xumus 1 | Merasmnsl: nonoxenue B [ICXD, crpoenne aToMoB, GU3MUIECKHUE CBONCTBA, 34, V2,V3
MeTaJJIOB XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTy4yeHUs], puMeHeHne. CrlaBbl METaJlIOB. 2
W HEMETALI0B. 2 | Hemeramier: monoxxkenue B [ICXD, ctpoeHne atoMoB, pU3NYECKUEe CBOHCTBA, 2
XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOJIy4SHHUsI, IPUMEHEHHUE.
IIpakTnueckoe 3ansatue Ne 8. CBoiicTBa METaJJIOB. 2
[Ipaktuueckoe 3anstue Ne 9. CoiicTBa HEMETAILIOB. 2
CamocrosrenbHas paborta ooydaronuxcs: Iloaroroska npezeHTanuil ¥ OMOPHBIX CXEM.
Pasnen 2. OPI'AHUYECKAS XUMUSA 58
Tema 2.1. Conepxanue yueOHOro MaTepuasa
OcCHOBHBbIE MIOHATHUS 1 | IIpeamet oprannyeckoil XuMuu. MecTo 1 3HaYEHHE OPraHUYECKON XUMHUU B CUCTEME 31,33,V1
OpPraHUYECKON XUMUH U €CTECTBEHHBIX HayK. OCHOBHBIE MTOJIOKEHUSI TEOPUN XUMHUYECKOTO CTPOCHHUS 2
TEOpUs CTPOEHUS opranndeckux coeaquHennii A.M. byrineposa.
OpPTaHUYeCKUX 2 | Knaccuduxkanus opranndeckux BemiecTs. Knaccupukanus peakiuii B opraHndeckoi 2
COETMHEHUH. XVMUH.
[IpaxkTrueckoe 3ansTue Ne 10. BeinosHeHHe ynpa)KHEHU Ha COCTAaBIEHNE CTPYKTYPHBIX 2
(dhopMys1 H30MEPOB U Ha3BAaHUI 110 CUCTEMATHUECKOM (MEXIyHApOIHOM) HOMEHKJIAType.
CamocrosiTenpHas pabota oOydaronuxcs: BeimosHeHne 3aaHuii Ha COCTaBJICHHE
CTPYKTYPHBIX ()OPMYJI H30MEPOB U TOMOJIOTOB.
Tema 2.2. Coneprxanne yueOHOTO MaTeprania
YIIeBONOPOAEI 1 HX 1 | AnkaHbl: CTpOE€HUE, FTOMOJIOTHUECKUH PsiJl, HOMEHKJIATypa, U3oMepusi, pU3nuecKue u 34, V1, V4,
MIPUPOIHBIE HCTOUYHUKH. 2
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
Pa3aesioB U TeM caMoCTOsITeIbHAs paboTa 00yYaroIMXC SHAHMS M
YMEHHS
1 2 3 1
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJIYYECHHSI, HAX0K/ICHHE B IPUPOJIEC U IPUMEHEHUE. Vs, Ve,
2 | ANKeHBl: CTpOEHUE, TOMOJIOTUYECKUH psAll, HOMEHKJIATypa, U30Mepus, GU3NIecKue u V7,¥8
XMMHUYECKHE CBOICTBA, CIIOCOOBI ITOJIy4eHuUs1, IpuMeHeHue. [lonumepusanus sTuneHa 2
KaK OCHOBHOE HallpaBJIeHUE ero ucnosb3oBanus. [lonmusTuieH kak
KPYNHOTOHHKHBIA IPOJYKT XUMUYECKOI0 TPOU3BOJICTBA.
3 | Ankanuensl u kayuyku. [Tonatue 06 ankanueHax Kak yrieBoJopoJax ¢ JIByMs 2
NBOMHBIMU CcBsi3sIMU. [lonmumepuszanus nuBuHuia (Oyraguena-1,3) kak crnocod
MOJTyYeHUsI CUHTETUYECKOr0 KayuyKka. HaTypaibHblli 1 CHHTETUYECKHH KaydyKH.
Bynkanuzanusa kayuyka. Pesuna. [Ipumenenne kaydyka v pe3HHBL.
4 | AJIIKMHBI: CTPOCHHE, TOMOJIOTHYECKUH PsiJl, HOMEHKIIATypa, U30Mepus, GU3NIECKue 1 2
XMMHUYECKHE CBOICTBA, CITIOCOOBI OJIyYEHUSI U IPUMEHEHHUE.
5 | Apensl. beH3o:n kak npencTaBuTeIb apOMaTUYECKUX YIIeBO10po10B. CTpoeHue 2
MOJIEKYJIbl O€H30J1a. XMMHUYECKHE CBOMCTBA U IPUMEHEeHue OeH30a.
6 | IlpupoaHble HCTOYHUKH YTIIEBOIOPOIOB. 2
IIpakTnueckoe 3anatue Ne 11. BeimonHeHne ynpa)kHEHUI Ha COCTABIEHUE CTPYKTYPHBIX 2
(GhopMyJ1 H30MEPOB U Ha3BaHUM MO CUCTEMATHUECKOH (MEXTyHapOAHON) HOMEHKIIAType
YTJ1€BOJIOPOJIOB.
[Tpaktuueckoe 3anstue Ne 12. M3rotoBnenrue Mozenei MOJIEKYJ YTIIE€BOIOPOIOB. 2
Haxoxxaenue MonexkymnsipHoi (hopMyssl Ta3000pa3HOro yriaeBoopo/a 1o MNpoayKTaM
CrOpaHHsl, OTHOCUTEJIbHOM MJIOTHOCTH U MAaCCOBOM J0JI€ 3JIEMEHTOB.
IIpakTnueckoe 3ansatue Ne 13. [Tonyuenue stunena. M3ydyeHne ero cBOMCTB. 2
CamocrosiTenbHas paboTta oOyyaroniuxcs: BrinonHeHne yrpa)kHeHUN Ha COCTaBJICHNE
YPaBHEHUI PEaKIMii, MOATBEPKIAIOIINX XMMUUECKHE CBOMCTBA YIVIEBOAOPOI0B. Pemenne
3aJ1a4 Ha BbIBOJI ()OPMYJI BELIECTB 110 IPOAYKTaM cropanus. Pemenue 3aaay no
XUMHUYECKHM YPaBHEHUSIM.
Tema 2.3. Coneprxanne yueOHOTO MaTeprania
Kucnopozconepxamme |1 [ Cruprer: kiaccuduKamus, HOMEHKIATYPa, H30MePHS CLIMPTOB, XUMUUECKHE CBOHCTBA 34, V1, V4,
OpraHm9ecKuce [IprMeHeHHe METaHoIIa ¥ ATAHOJA. DTHIICHTITMKOIb U TJIUIEPUH KaK MPEICTABUTEIH ?2 Vs, Ve,
COEIMHEHMUSI.
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarommxcst SHAHMS M
YMEHHS
1 2 3 4

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

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

3 | Anpaerunpl. Metanaib ((popmanbaeru) v 3TaHalb (aleTanbJaeru) Kak 2
MIPEJICTABUTENN PEACIBHBIX aJIbJICTUIOB.

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

5 | Cnoxuslie 3¢upsl 1 xupsl. [IpuMeHeHne CoKHBIX 3()UPOB B MHUIIEBON U 2
nap$roMepHOI IPOMBINUIEHHOCTH. PacTUTENbHbIE U )KUBOTHBIE KHUPBI, UX COCTAB.
[Tpumenenwue xupoB. ' MAPOIN3 MM OMBIICHHE )KUPOB KaK CIIOCOO MPOMBIIIIIEHHOTO
MIOJTyYEeHHUs COJIeH BBICIIUX KapOOHOBBIX KMCIOT. MBIIA KaK COJIM BBICHIMX
KapOOHOBBIX KHUCJIOT. Morole cBOWCTBA MbLJa.

6 | YraeBonasl. Kiaccudukanms yrieBosoB: Iir0Ko3a, caxaposa, Kpaxmall 1 LeJIH103a. 2
[Tpumenenne u Ouonormyeckas poib yriaeBooB. [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MMPUMEpE alleTaTHOrO BOJIOKHA.

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

3(UPOB, KUPOB U UX POU3BOTHBIX.

[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 obydatoniuxcsi: CocTaBieHne ypaBHEHUH peakiuid,

MOJITBEPKTAOIIIX XUMHUECKUE CBOMCTBAa KapOOHOBBIX KUCIIOT. Perenne 3aad Ha BBIXO/T

MPOAYKTa OT TEOPETUUYECKH BO3MOXKHOTO. COCTaBICHHE CTPYKTYPHBIX (POPMYIT H30MEPOB

HeMnpeelbHBIX YTIIEBOI0POIOB

Tema 2.4. Coneprxanue yueOHOro MaTepuasa
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
pa3/ieJioB M TeM CaMOCTOsITe/IbHasi padoTa o0yyarommxcst SHAHMS M
YMeHUsi
1 2 3 4
A3zotcoaepxanue 1 | AMuHEL 2 34, VI, V4,
OpraHn4ecKue 2 | AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHndeckue coequuenus. [lenTumanas cBs3b. 2 Vs, Ve,
coenuHeHus. Ilomrmepst buonoruueckoe 3HaueHne 0-aMUHOKHUCIOT. O0JIaCTH NPUMEHEHUS! aMUHOKHCIIOT. V7,V8
3 | benku kak npupoaHbie OrononuMepsl. CocTaB U CTpoeHUE 0eNKOB. XUMUYECKUE 2
CBOWCTBA OEJIKOB: THPOIIN3, AeHaTypanus. OOHapyKeHHe OSITKOB MPH MTOMOIIH
KaueCTBEHHBIX (LIBETHBIX) peakuuii. [IpeBparienrs 0€IKOB MUILK B OpraHU3ME.
Bbronornveckue GyHKINN OCITKOB.
4 | IInactmaccel. BonokHa, ux kiaccuduKarus. 2
[Ipaktuueckoe 3anarue Ne 19. BeicokoMmonekymsipHable coeanHenus. Pacro3naBanue 2
IJ1aCTMACC ¥ XUMUYECKUX BOJIOKOH.
ITpaktryeckoe 3anstue Ne 20. M3ydyeHne cBOHCTB OEIIKOB. 2
CamocrosTenbHas pabota obyyatonuxcs: [{oAroToBUTH CO00IIEHUS HA TEMY:
«CoBpeMEeHHBIE CHHTETHUECKHE BOJIOKHAY, «[IpobiiemMa G€IKOBOTO TOJI0IaHMS U ITYTH €€
peLeHus»
Paznen 3. XUMMUS U ’KN3Hb 8
Copep:xanne yueOHOT0 MaTepuana Ye6,V7
1 | Xumus u 310poBbe. JlekapcTBa, epMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPAJIHHBIE 2
Boibl. [IpoOnemsbl, cBA3aHHBIE C MPUMEHEHUEM JIEKApCTBEHHBIX IpenapaToB.
Bpennble npuBbIYKY U (PAKTOPBI, pa3pyllatolIue 3J0poBbe (KypeHue, ynorpeoieHue
asikorouis, Hapkomanus). ParmonansHoe nutanue. [Iumessie 1o6aBku. OCHOBBI
MHHUIIEBOU XUMUH.
2 | Xumus B MOBCETHEBHOM KU3HU. Moromue 1 yucTsmue cpeactsa. CpeactBa JINYHON 2
rUrveHsl 1 kocMeTHku. [IpaBuia 6ezonacHoi paboThI C €IKUMU, TOPIOYUMHU U
TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMH OBITOBON XUMHH.
3 | Xumus u sHepreTuka. [[pupoaHble HCTOYHUKH YTIIEeBOAOPOAOB. [IprponHbIii n 2

MOMYTHBINA HEe(TAHOM ra3bl, UX COCTaB U UcIoib3oBaHue. CoctaB HeTH U ee
nepepadotka. Hedprenpoaykrsl. OkTanoBoe uucio 6en3uHa. OXpaHa OKpyKaroen
cpensl pH HeTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTETPOTYKTOB.
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HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie W NPAKTHYeCKHeE 3aHATHSA, O0beM yacos ®opmupyembIe
Pa3aesioB U TeM caMoCTOsITeIbHAs paboTa 00yYaroIMXC SHAHMS M
YMeHUsi
1 2 3 1
AJpTEpHAaTUBHBIE UCTOUHUKU SHEPTUH.
4 | XuMus 1 3KoJ1orus. XuMHUECKOe 3arpsA3HEHNE OKPYXKAIOIIEH Cpesibl U ero 2
nocnenctsus. OxpaHa rupocdepsl, H04YBbl, aTMochepsl, Gpopsl U GayHbI OT
XUMHUYECKOI'0 3arpsi3HEHMSL.
CamocrosrenbHas padorta obydarouuxcs: Iloagroroska nokinanos, pedeparos,
IIPE3CHTALAMN.
Bcero 117
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3 YCJIOBUSA PEAJIMZALIMU JTUCHUITJIMHBI

3.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecevYeHHuI0
Peanmuzanms nporpaMmbl TUCHUIUIMHBI TPeOyeT HaIM4usi y4eOHOro KaOWMHETa XHUMHH.
O06opynoBaHue yueOHOTO KaOHUHeTa:

— I0CA/I0YHBIC MECTA 110 KOJMYECTBY O0YYAIOIINXCS

— pabodee MECTO MperoiaBareis,

— y4YCHHMYECKas I0CKa

— KOMIUICKTBI IUIAKaTOB

— HabOp peaKTUBOB M JTAOOPATOPHON TTOCY/IBI IS OIBITOB,

— mocobust 17151 1abopaTopHBIX padoT,

— Tabmuubl: [Teproanueckas cuctemMa xuMuieckux 3uemenToB J[.M1.Menneneena,
PacTBOpHMOCTB KHCIIOT, COJICH U OCHOBaHUH B Bojie, OCHOBHBIE KJIACCHI OPIaHUYECKUX
COCIMHECHU.

TexHu4eckue cpecTBa O0yUCHUS:

— KOMIIBIOTEP

—  MEIUANpPOEKTOP

— HHTEPAaKTUBHOE IMOCOOUE MO AUCIHUITITMHE

3.2. IlepeyeHb HOPMATHBHBLIX MNPABOBBIX JOKYMEHTOB, OCHOBHOM M
JAOINOJIHUTEJIbHOW Y4YeOHOM JIUTepaTypbl, HEO0XOAMMOM /JI OCBOCHUSA

JTUCIHHUILINHBI

OCHOBHBIE UCTOYHUKHU:

Aundunorenosa U. B. Xumus : YueOuuk u npaktuxym s CIIO / Audunorenosa U. B.,
ba6kos A. B., [Tonikos B. A. - 2-e u3x. ; ucnp. u gom. - Mocksa : M3narensctBo FOpaiit, 2020. -
291. - (ITpoeccuonanbuoe obpazoBanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsutuc, I'. E. Xumus. 10 kimacc [Teker] : yaeOHUK 1 00111€00pa30BaTEeIIbHBIX OpTaHU3aAIHH :
0a30BbIif ypOBEHD : peKOMEHI0BaHO MUHHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
Oeneparnuu. - 2-¢ u3a. - Mocksa : [IpocBemenue, 2016 (Cmonenck : @un. "Cmor. 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 : - g 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, HHGOPMALMOHHBIX CIPaBOYHBIX CHCTEM pecypcoB
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 (DectuBaip negarorudeckux uae « OTKPbITHINA

YPOK»).

http://www.iprbookshop.ru/ DnekTpoHHO-OMOIMOTEUHAS CHCTEMA.

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

www. enauki. ru (HHTepHET-U3/1aHue A yuuTenen «EcTecTBeHHbIE HAyKn»).

www. lseptember. ru (MeTonnueckas rasera «llepBoe ceHTAOps»).

www. hvsh. ru (kypran «Xumus B mmkose»). www. hij. ru (xypHan «Xumus u
KU3ZHBY).

WwWW. chemistry-chemists. com (3JIeKTpOHHBIN XypHAT « XUMUKH U XUMUS).

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

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

WwWWw.enauki.ru (MHTepHeT-u3aHue s yuuTesen « ECTeCTBeHHbIC HayKm»).

www. Iseptember.ru (MeToguueckas razera «llepBoe ceHTAOPs»).

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

Www.chemistry-chemists.com (3J€KTpOHHBIH KypHaT « XUMUKH ¥ XUMHUSD? ).

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

[Ipy o0Oy4yeHMM JMI] C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH  3/0POBBS,
IpeaycMaTpUBaeTCA NHANBUIYAIbHBINA IpaQUK 00yUEHUSI.

NHBanuapl ¥ MA@ € OrpaHUYEHHBIMH BO3MOKHOCTSIMU  3JI0POBBS
o0ecrieyeHbl MEYAaTHBIMU U 3JEKTPOHHBIMU OOpa30BaTEIbHBIMU pecypcaMu B
dopMax, aJanTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbSL.

JUIsL  OCyIIECTBIEHUS NPOLEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M
IPOMEXYTOUHOM aTTecTallid OO0yYarolmMXcs, CO3JaloTCs (POHIBl OLEHOYHBIX
CPEICTB, AaNalTUPOBAaHHbIE I MHBAIMAOB M JHI C OIPAaHUYEHHBIMH
BO3MOYKHOCTSIMM  3[I0POBbsI M IO3BOJISIIOIIME OLEHUTh JIOCTHIKEHUE HUMU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMe pe3yJIbTaToB
oOy4eHHs] MU YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETCHLUW, 3asBICHHBIX B
o0pa3oBaTeabHOI MpOorpaMMme.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUA

JUCHUILIAHBI

JlocTrKeHre JTUYHOCTHBIX PE3YJIbTaTOB OIICHMBAETCS HAa KA4€CTBEHHOM YpPOBHE
(6e3 ormetku). CPOpMUPOBAHHOCTh METANPEAMETHBIX U MPEAMETHBIX yMEHUU
OlLICHMBaeTCs B OalaX MPEnojaBaTeleM B IMPOIECCE BBIMTOJHEHUS OCHOBHBIX
BUJIOB Y4E€OHOM JESATENbHOCTH OOYYaloIIUXCsl, TECTUPOBAHUSA, BBIMOJTHEHUSA
00y4aroIyUMUCs CaMOCTOSITENILHON pabOThl, IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS U

HpOMC}KYTO‘IHOﬁ aTTCCTalllH.

PesyabTaThl 00yyeHus

@DopMbI U METOAbI
KOHTPOJISl M OLleHKH
pe3yJbTaToOB 00yYeHust

*  JIMYHOCTHBIE:

1) poccuiickylo TpakIaHCKYK0 MJIEHTUYHOCTb, MaTPUOTHU3M,
YBaXEHHWE K CBOEMY HApOay, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, ropmocty 3a cBOil Kpail, cBoro Poauny, mpouuioe u
HACTOsIIIIee MHOTOHAIIMOHAIBLHOTO Hapoga Poccuu, yBakeHwue
roCy/IapCTBEHHBIX CUMBOJIOB (Tep0, (iar, THMH);

2) TPaXITAHCKYIO TO3HIMI0 KAaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa  POCCHUICKOIO oO1iecTBa, OCO3HAIOLLIETr0 CBOU
KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOMOPAIOK,  OOJIaJaroero  4YyBCTBOM  COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAaHHO NPUHUMAIOIIETO  TPaJUIMOHHBIE
HAI[MOHAJbHBIE U  OOIIEYEeNIOBEYECKHE T'yMAaHHCTUYECKUE H
JIEMOKPATUYECKUE IEHHOCTH;

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

4) chopMHpPOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO PAa3BUTUS HAyKu U OOIIECTBEHHON
MpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYyJIbTyp, a TaKxke
pa3iauuHbIX (OpM OOLIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

5) chopMHUPOBAaHHOCTH OCHOB CAaMOPA3BUTHSI 1 CAMOBOCIIUTAHUS B
COOTBETCTBUHU C OOIICUETIOBEYECKUMH I[EHHOCTSIMU U HcaIaMH
TpaXXAaHCKOTO  OOIIEeCTBAa; TOTOBHOCTh UM  CIIOCOOHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEILHOCTH;
6) ToNIEpaHTHOE CO3HAHKE U TIOBE/ICHUE B MOJUKYIHTYPHOM MUPE,
TOTOBHOCTb M CIIOCOOHOCTH BECTH JHAJOT C JIPYTUMH JIIOJbMH,
JOCTUTaTh B HEM B3aUMOIOHWMAaHUS, HAXOIUTh OOIIME IEeNH U
COTPYAHUYATH JUISl UX JOCTHUKEHUS, CIIOCOOHOCTh MMPOTUBOCTOSTh
UACOJOTHH  DKCTpeMH3Ma,  HalMoHanu3Ma,  KceHodoOuw,
TUCKPUMHHAIIMK TI0 COIMAJIBHBIM, PEIUTUO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIbHBIM
SIBJICHUSIM;

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

7) HaBBIKK COTPYTHUYECTBA CO CBEPCTHUKAMH, IETHMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa30oBaTEeNbHOH, OOIIECTBEHHO
MOJIE3HOHM, y4eOHO-HMCCIe0BaTENbCKOM, MPOEKTHOW U JIPYTUX
BUJIaxX JACSTENbHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE W TIOBEJCHHWE HA OCHOBE YCBOCHUS
00I1eYeI0BeYECKUX IIEHHOCTEHH;

20



9) TOTOBHOCTHP M CHOCOOHOCTH K OOpa30oBaHWIO, B TOM YHCIIC
camM000pa30BaHMIO, Ha MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIBHOE
OTHONIIEHHE K HENpPephIBHOMY OO0pa30BaHUIO KakK YCJIOBHIO
yCTEHOW MPodecCHOHATBHON 1 00IEeCTBEHHOU IS TEIILHOCTH;
10) scTeTnyeckoe OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa,
HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, OOIIECTBEHHBIX
OTHOIIICHU;

11) npunaATHE U© pealu3alMI0 LEHHOCTEH 3J0pOBOrO U
Oe3zomacHoro o00Opaza JKU3HU, TOTPEOHOCTH B (U3HMYECKOM
CaMOCOBEPILIEHCTBOBaHUH, 3aHSTHSIX CIIOPTUBHO-
O37IOPOBUTENILHON  JEATEIBHOCTBIO,  HENpPUATHE  BPETHBIX
IIPUBBIYEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
¢u3mueckoMy M TCHUXOJIOTUYECKOMY  370pOBBIO,  Kak
CcOOCTBEHHOMY, TaK M APYTUX JIOAEH, yMEHUE OKa3bIBaTh MEPBYIO
IIOMOLIb;

13) oco3nanHbIl BbIOOp Oynymiel mpodeccud U BO3MOXKHOCTEH
peau3alii COOCTBEHHBIX W3HEHHBIX IUIAHOB; OTHOILEHUE K
npo(hecCHOHATIBHON JESATEIbHOCTH KaK BO3MOYKHOCTU Y4acTHsl B
pelIeHu:d  JIMYHBIX, OOIIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NTPOOJIEM;

14) chopMUPOBAHHOCTH IKOJIIOTUYECKOTO MBIIUICHUS, TOHUMaHUS
BJIMSIHUSL COLIMAJIbHO-DKOHOMMUYECKHUX IPOLIECCOB Ha COCTOSHUE
MPUPOIHON U COIMANILHOM cpeibl; MPUOOPETEHUE OMBITA HKOJIOT0-
HaIpaBJIEHHON JESATENIbHOCTH;

15) OTBEeTCTBEHHOE OTHOIIECHHWE K CO3JaHHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HMU.

*  MeTampeJIMeTHbIE:

1) ymeHue camMoOCTOSATENIbHO OINPEACNSTh LENU ACATEIBbHOCTU U
COCTaBIISITh TUTaHbI NeSITeNIbHOCTH, CaMOCTOSITENTEHO
OCYIIECTBIISTH, KOHTPOJIUPOBATh u KOPPEKTHPOBAThH
JESATENIBHOCTD; MCIIOJIb30BaTh BCE BO3MOJXKHBIE PECYPCHl IS
JOCTHKEHHUSI TIOCTAaBJICHHBIX IleJIed M pealu3alliyd IUIaHOB
NEeSTENIbHOCTH; BBIOMPATh YCHENIHbIE CTPATeTUU B Pa3IMUHBIX
CUTYAITUSX;

2) yMeHHe NPOAYKTUBHO OOIIATbCA W B3aUMOJEHCTBOBATh B
IPOLIECCE COBMECTHOM JI€ATEIbHOCTH, YUYUTHIBATh MO3ULUU
IPYTHX YYaCTHHUKOB JeSTeNbHOCTH, 3(P(GEKTUBHO pa3pemiarh
KOH(JIMKTHI;

3) BJIa/ICHUE HaBbIKaMU MO3HABATENbHOM, yueOHo-
UCCJIEIOBATEIbCKOM M TPOEKTHON JeSATENIbHOCTH, HaBBbIKAMU
paspemieHuss mpoOieM; CHOCOOHOCTP M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB DELIEHUS MPAKTHUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJI0OB TIO3HAHHUS,

4) TOTOBHOCTH M  CIIOCOOHOCTH K  CaMOCTOSITEIbHOU
WH(OPMAIIMOHHO-TIO3HABATENILHON  NIEATEIbHOCTH,  BIIAJICHUE
HaBBIKAMH TIOJyYEHUS] HEOOXOIUMON MHGOpMAIMK U3 CIOBapei
pa3HbIX TWUIIOB, YMEHHE OpPUEHTUPOBATHCS B PA3TMUHBIX
UCTOYHUKAX  HWH(pOpMAaNMHM,  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 TexHosnorui (manee - WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3334 C
coOiroficHrEeM TpeOOBaHMIA IPTOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHHsl, MPABOBBIX U JTUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

6) yMeHHE ONpeneNsaTh Ha3HaueHue U (QYHKIHUH Pa3TUYHbIX
COIIMAIbHBIX UHCTUTYTOB;

7) yMeHHE CaMOCTOSITeNIbHO OLIEHWBATh U MPUHUMATh PEUICHHUS,
ONPEIETSAIONINE CTPATETUIO TOBEACHUS, C YUETOM TPAXKITAHCKUX U
HPABCTBEHHBIX IIEHHOCTEHH;

8) BiajicHUE SI3BIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYUKY 3PEHHs, UCIIOIb30BaTh aJ€KBAaTHBIC
SI3IKOBBIE CPEJICTBA;

9) BrageHue HaBbIKAMH MO3HABaTEeNbHON pediiekcuu Kak
OCO3HAHUS  COBEPLIAEMBIX  JICMCTBUM WM MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS
W HE3HAHMs, HOBBIX I[I03HABATEIBHBIX 3aJlad M CPEACTB HX
JIOCTHKCHHUSI.

e IIpeamMerHble pe3yabTaThl 00y4YeHUsI

- chopMHpPOBAaHHOCTH TPEICTABICHHIA O MECTe XHMHH B
COBPEMEHHOU Hay4YHON KapTHHE MHpPA; MTOHUMaHUE POJIU XHUMHHU B
dbopMUPOBaHUH Kpyrozopa u (YHKIIMOHAIBLHOW TPAMOTHOCTH
YeNIoBeKa JJIsl PEeIIeHUs] MPaKTHUECKUX 3a7a4;

- BJIQJICHHUE OCHOBOIOJIATAIOMIUMH XUMHYECKUMU TOHSATUAMH,
TEOpUSMH, 3aKOHAMH U  3aKOHOMEPHOCTSIMH;  YBEPEHHOE
MOJIb30BaHNE XMMHYECKOM TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BIaJCHHUE OCHOBHBIMM METOJAMHM HAYYHOTO [O3HAHUS,
UCTIOJIb3YEMBIMH B~ XHMHU:  HAOJNIOJCHUEM,  OIHMCAHHEM,
U3MEpEeHNeM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHAITh
pe3yabTaThl MPOBEIEHHBIX OIBITOB U JICJIaTh BHIBOJIbI; TOTOBHOCTh
U CIIOCOOHOCTh MPUMEHSTh METOMBI MO3HAHUS MPHU 5 pelieHUuN
MPaKTUYECKUX 3a/1a4;

- ¢OpPMHUPOBAHHOCTh YMEHHS J1aBaTh KOJIWYECTBEHHbBIE OIEHKU U
MPOU3BOJAUTH  pacyeThl IO XUMUYECKUM  dopMmylIaM U
YpaBHEHUSIM;

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

- c(OpMUPOBAHHOCTh COOCTBEHHOW MO3HUIIUU MO OTHOILICHHIO K
XUMUYECKON MH(OpMAIUH, TTOJTy4aeMON U3 Pa3HBbIX UCTOUYHUKOB.

Obyuarowuiicst 0onxceH 3HAmb !

- OCHOBHBIE XUMUYECKHUE TMOHATHUS, 3aKOHBI U TEOPHH XUMUH;

- KIacCUPUKANUIO W HOMEHKIATypy HEOPTaHHUYECKUX H
OpPTaHMYECKUX COSAMHECHUIA;

- BOKHEHIIIME BEMIECCTBA M MAaTEPHAIIBI, IIIMPOKO HCITOJIb3yeMbIC B
MPAaKTUKE, POJIb XUMHHU B €CTECTBO3HAHWMH, €€ CBSI3b C JAPYTUMU
€CTECTBCHHBIMU HAayKaMH, 3HAYCHHEC B JKU3HH COBPEMEHHOTO
oO1iecTBa.

Obyuarowuiics 00nxHCeH yMems
- HasplBaTh HW3y4YCHHBIC BEHICCTBA 110 TPHUBHAIBHOH U

OLICHKa 3a YCTHBIE
OTBETBHI;

OLICHKA YPOBHs
3HaHUM CTYJIEHTOB Ha
KOHTPOJIBHO-Y4ETHOM
3aHATHUU;

OIICHKaA 3a
BBITIOJIHCHUC
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MEXIYHApOJAHOM  HOMEHKJIAType, XapakTEepU30BaTh  OOIIHe
XAMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX U
OPraHMYECKUX COCIUHEHU;

- IPOBOAMTH PACUETHI IO XUMHUECKUM (OPMYJIaM M YPaBHCHUSIM
peaKIuii;

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

- BBIIOJHATh XWMHYECKHH SKCIEPUMEHT II0 PACHO3HABAHUIO
BOKHEHIINX HEOPTaHUYECKUX U OPraHUYECKUX COCTMHEHU;

- OCYUIECTBIJIATH ~ CAMOCTOATENIbHBI ~ MOUCK  XUMHYECKOH
nHpOpMalMid C HUCIOJB30BAHUEM PA3IUYHBIX HMCTOYHHKOB
(cripaBOYHBIX, Hay4YHO-TIONYJIAPHBIX W3IaHUMH, pecypcoB
HNHutepHera).

HCMOJb30BATh TNPHOOpeTeHHbIe 3HAHUST W YMEHHH B

NMPaKTHYECKOI 1eSITeTbHOCTH U MOBCETHEBHOM KM3HU JIJISA:

v' OObsCHEHHMS XUMHYECKHMX SBJICHHH, MPOUCXOMAIINX B
npupojie, OBITY ¥ Ha MPOU3BOJICTBE;

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

v’ DKOJIOTHYECKH TPAMOTHOTO TMOBEJICHUS B OKpPYXKAIOIIEH
cperne;

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

v’ 0e30MacHOro OOpalleHUst C TOPIOYMMH W TOKCHYHBIMH
BEIICCTBAMH U J1a0OPaTOPHBIM 000PYIOBAHHEM;

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

v\ KPHUTHYECKOW  OIEHKH  JIOCTOBEPHOCTH  XHMHYECKOM
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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