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IHosicuuTenLHAA 3aNIUCKA

PaGouast mporpamMma yueOHON JUCIUIUIMHBI « XUMUSD» JJI CTIEIIMAIBHOCTEN
cpeliHero npogeCcCUuOHAIBHOTO 00pa30BaHUsl TEXHUYECKOTO MPOQUIIS:

21.02.01 «Pa3paboTka u 3KCIuTyaTanus He(TAHBIX U Ta30BbIX
MECTOPOKICHUN»

15.02.01 «MoHTOX W TEXHHYECKas DJKCIUIyaTalHs IPOMBILLICHHOTO
00opyioBaHus (110 OTPACIISM)»

[Iporpamma o0mieoOpa3oBaTEeNbHON YYEOHON JUCHMIUIMHBL  «XUMUS)
npeaHa3HayeHa ISl M3YYeHHs] XUMHH B Mpo(ecCHOHANBHBIX 00pa30oBaTelbHBIX
opranmzanusx CIIO, peanusyomux o00pa30BaTElbHYI0 MPOTPAMMYy CPEIHETO
oOmero oOpa3oBaHMsl B Tpejeraax OCBOCHUS OCHOBHOW MpodecCHOHATbHON
oOpazoBarensHoil mporpammbl  CITIO (IITICC3) Ha 06a3e OCHOBHOIO OONIETO
o0pa30oBaHus MPU MOJITOTOBKE CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oodiero
oOpa3oBaHus, TMPEABABISIEMBIX K CTPYKTYpE, COJICpKaHUIO U peE3ysbTaram
OCBOCHHMSI YU€OHON NUCHHUIUTUHBI «XUMUS», B COOTBETCTBUHM C PEKOMEHAAIMSIMU
110 OpraHU3aIlMyU TOTYYEHHS CPEIHET0 O0IIeT0 00pa3oBaHus B MpeiesaX OCBOCHHUS
00pa3zoBaTEIbLHBIX TPOTPaMM CPEIHETO NMPOdeCCHOHAIBHOTO 00pa3oBaHus Ha Oasze
OCHOBHOrO  o0miero  oOpa3oBaHus, ¢ yderoM [IpuMepHOil  OCHOBHOM
o0pa3oBaTeIbLHON MpOorpaMMbl CpeaHero oOmero oOpa3oBaHusi, 0J00pPEHHOMN
pemieHreM (deneparbHOro yueOHO-METOJUYECKOTO OOBEAMHEHUS IO O00IIeMy
oOpazoBaHuio (MpoTokoy ot 28 utons 2016 r. Ne 2/16-3).

Hacrosimass ~ mporpamma  y4eOHOM JUCHUIUIMHBI OPUEHTHUPOBAHA Ha
peanuzanmio (eaepaabHOro KOMIIOHEHTa TOCYAapCTBEHHOrOo 00pa3oBaTeNIbHOTO
cranaapra (nainee — ®I'OC) cpeanero (MOJHOTO) OOIIEr0 00pa3oBaHUS O XUMUU
Ha 0a30BOM YypOBHE B TIpejeliax OCHOBHOM 0O0pa3oBaTeIbHOM MPOrPaMMBbl
cpenHero npodeccuoHaNbHOrO O0pa30BaHUSA C Y4YETOM MNPO(UIIS MOIy4yaeMOTro
poheCCHOHAIBHOTO 00pa30BaHus.

Copepxanne MporpaMMbl HAIIPaBJICHO HA JOCTHKEHHUE CIEAYIONIUX 1EICH:
®  OCBOCHHME 3HAHMH O XHMHYECKOW COCTABISIOIIENM €CTECTBEHHO-HAYYHOU

KapTUHBI MUPA, BAKHEHUIITUX XUMAYECKUX TTOHATHUAX, 3aKOHAX M TCOPHSIX;

e  OBJajJieHHMe YMEHMSIMH TPUMEHATH TOJyYCHHBbIE 3HAHUS JJIsi OOBSCHEHUS
Pa3HOOOPA3HBIX XMMHUUYECKUX SIBIICHMM W CBOMCTB BEIIECTB, OIEHKH POJIHU
XAMUAA B PA3BUTHM COBPEMEHHBIX TEXHOJOTMA W TIOJYYCHUH HOBBIX
MaTEpHUasoB;

e pa3BUTHE MNO3HABATEJbHBIX HHTEPECOB M  HHTEJIEKTYAJIbHBIX
CIOCOOHOCTEH B MPOIECCE CAMOCTOSITEIIBHOTO MPHOOPETCHHUSI XUMUYECKUX
3HAHMM C HCIOJb30BAHUEM pA3JIMYHBIX HCTOYHHKOB, B TOM YHCJE
KOMITBIOTEPHBIX;

e BOCHUTaHHE YOEXKICHHOCTH T[O3UTUBHOM pOAM XHUMHM B IKU3HH
COBPEMEHHOro  OOIlecTBa, HEOOXOJMMOCTH XHMMHUYECKH T'PAMOTHOIO
OTHOUIEHUS! K COOCTBEHHOMY 3/I0POBBIO U OKPYKaIOILIEH Cpee;

o NpUMeHEeHUe TOJYYEeHHbIX 3HAHMW W YMeHMHd g 0e30macHoro

UCIIOJIb30BaHUs BEIIECTB U MaTEpUajoB B OBITY, HAa MPOU3BOJCTBE U B CEIBCKOM

XO35MCTBE, JUIsl PELICHUS MNPaKTUYECKHX 3a1a4 B IOBCEAHEBHOM >KHU3HU, IS
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IIPERYNPEKICHUS SIBICHUM, HAHOCAIINUN Bpe] 310POBBIO YEJIOBEKA M OKPYKArOLIEN
cpexne.
[Iporpamma cOCTOUT U3 ABYX pPa3JeioB:

- 00111251 1 HEOpPraHWYeCcKasi XUMUS;

- OPraHu4eCcKasi XUMHUsI.

HavanbpHbIM 3TanioM B Kypce XUMHUH SBIISIIOTCS MOBTOPEHUE U yriayOJjeHue
3HAHHWI OCHOBHBIX MMOHATUH U 3aKOHOB OOILEH XUMUU.

TeopeTndueckor OCHOBOW XUMUU SIBISICTCS] yYEHUE O CTPOCHUH BEILECTBA HA
0aze Ilepuoamueckoro 3akona .M. MenzaeneeBa U y4eHHE O 3aKOHOMEPHOCTSIX
IIPOTEKAHUS XUMUYECKUX IPOLECCOB.

W3ydyeHne XUMHUM 3JIEMEHTOB Oa3upyeTcsi Ha YYEHUM 00 3IIEKTPOHHOM
CTPOEHUHU aTOMa, BUAAX XUMUYECKUX CBA3EH, TUIIaX KPUCTAIUINYECKUX PEIICTOK.

Paznen «Opranuueckass xumush» Oa3sUpyeTcsi Ha TEOPHUM XHMHUYECKOIO
ctpoenuss A.M. bymiepoBa. M3y4aroTcs yriaeBoAOpOAbl, YIVIEBOJOPOJHOE CHIPHE
(HedTb, ra3pl), OCHOBHBIE KJIACChl OPraHUYECKHX COEIMHEHUH, UX CTPOECHUE,
oOmre CBOWCTBA, IMOJIyYEHHE W TPUMEHEHHE B HApPOJHOM XO3AHCTBE U B
He(Te00bIBAIOIIEH TPOMBIIUIEHHOCTH.

[Ipy u3y4yeHWH XUMHUH 3HAQUYUTEIBHOE MECTO OTBOAUTCA XUMHUYECKOMY
sKcrepuMeHTy. OH OTKpBIBA€T BO3MOXKHOCTh (POPMHUPOBaTh y OOy4YarOMIUXCS
crenuaibHbIe MPEIMETHbIE YMEHHS pad0TaTh C BEIIECTBAMH, BBINIOJIHATH IPOCTHIE
XUMUYECKUE ONBIThl, YYUT O€30MACHOMY U SKOJOTMYECKH TIPAMOTHOMY
oOpalieHH0 € BEUIeCTBaMHU, MaTepuajaMd U MpoueccaMd B OBITY U Ha
IIPOU3BOJICTBE.

Creuu¢uka U3yyeHUs: XUMHUM TPU OBJIAJICHUH CHELHUATBHOCTAMU OTpa)kKeHa
B Kaxzaoih Teme B pyOpuke «lIpodunbHble M npodeccHoHaNbHO 3HAYMMBbIE
DJIEMEHTHI CONEPIKAHU.
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1. MACHOPT PABOUYEN MPOI'PAMMBI YYUEBHOM
JANCIHHUIIJIMHBI XUMUA
1.1. ObaacTh npuMeHeHus1 padoueii MPporpaMMsblI
Pabouass mporpamma ydeOHON IUCHUIUIMHBI SIBJISIETCS YacTbIO OCHOBHOM

npodeccruonansHOi 00pa3zoBaTenbHON mporpaMMbl B cooTBeTcTBUU ¢ PI'OC 1o

cnenuanbHocTaM CIIO:

21.02.01 «Pa3paboTka u 3KcruTyatanusi HepTAHBIX U Ta30BbIX

MECTOPOKICHUIN»

15.02.01 «MoHTax 1 TeEXHUYECKAsH IKCILTyaTaluus POMBIIUIEHHOTO
00opy1oBaHus (110 OTPACIISIM)»

1.2. MecTo yuyeOHOIi JUCHMILIMHBI B CTPYKTYpPe OCHOBHOI mpodeccuoHaIbLHOM

00pa3oBaTeJIbHOM NMPOTrPAMMBI:

PabGouass mnporpamma BKIIOYEHa B 00I1€00pa30BaTENbHBIA LUK
OCHOBHOM mpodeccnoHanbHO oOpa3zoBarenbHo mporpammbel CIIO Ha 0aze
OCHOBHOT0 00111ero 00pa3oBaHuUsl.

1.3. Heau u 3amaum y4eOHOI IMCUMILIMHBI — TPeOOBaHHUA K pe3yJbTaTam

OCBOCHMS YUeOHOI TUCIUILINHBI:

B pesynbrate oOCBOEHUS y4yeOHOW JUCHMIUIMHBI OOyYaroUIUWCS  JOJIKEH

3HATH/TIOHUMAThD

e Ba)kHeHIlIMe XMMHUYeCKHe MOHATHS: BEIIECTBO, XMMUYECKHUI 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHASI M1 MOJIEKYJISIpHAsl MacChl, HOH, aJUIOTPOIIHS,
M30TOIIbl, XUMUYECKAS CBA3b, AIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTEIICHb
OKHUCJICHUS, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJEKYJSIPHOTO U  HEMOJIEKYJSIPHOTO  CTPOECHUS, PacTBOPHI,
ANEKTPOJIUT U HEDIIEKTPOJIUT, SJICKTPOJIUTHUECKAS JUCCOLUALINS, OKUCIUTEND U
BOCCTAHOBUTENb, OKHUCJICHHUE W BOCCTAHOBIIEHUE, TEIIOBON 3(hdeKT peaxiuwu,
CKOPOCTh ~XMMHYECKON peaKkuu, KaTaliu3, XHUMHYECKOE paBHOBECHUE,
YTJIEPOAHBIN CKeleT, GyHKIIMOHAIbHAS IPYIINa, ©30MEpHsl, TOMOJIOTHS;

® OCHOBHbIE 3aKOHbI XMMMHU: COXPAHEHUS MACCHI BELIECTB, TOCTOSIHCTBA COCTABA
BemecTs, [lepnoanuecknii 3akon JI.11. Menaeneena;

® OCHOBHbIE TeOPHMH XHMHHM: XUMHUUYECKON CBSI3HM, JJIEKTPOJIUTHUUECKOMN
JMCCOLUALINY, CTPOCHHE OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUI;

e Ba)kKHeHMIMe BellecTBa W MaTepHasibl: BaXXHEWIIWE METaulbl U CIUIABBI;
CEpHasi, COJIsiHAsA, a30THAs M YKCYCHAasl KUCIOTHI; OJaropoJHblie rasbl, BOJOPO/,
KHCIIOPOJ, TaJOreHbl, IIEJIOYHbIE METAJJIbl; OCHOBHBIE, KHUCJIOTHBIE H
aMm(oTepHbIe OKCUJIBI M TUIPOKCUJIBI, IIEJIOYH, YIJICKUCIBIA U YrapHbIN rasbl,
CEpPHUCTHIN Ta3, aMMHaK, BOJia, MPUPOAHBIN a3, METaH, 3TaH, STUJICH, allCTUJICH,
XJIOpUJ HaTpusi, KapOOHAaT W THUApoKapOOHAT HaTpusi, kapOoHaT W Qocdar
KaJbliusg, O€H30J, METAaHOJ M JTAHOJ, CJOXHbIE 3(PUPBI, KUPBL, MbLIa,
MOHOcCaxapuabl (IJIF0K03a), AUCaXOpuIbl (caxapo3a), mojaucaxapuasl (Kpaxmani u
IEJUTI0JI03a), aHUJIMH, aMUHOKHUCIIOTHI, O€TTKH, UCKYCCTBEHHBIC M CHHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHhI;

YMeTh:

e Ha3bIBATH: WU3YUYCHHbIC BEHIECTBA MO TPUBHAIBHOM WM MEXIYHApOIHOU
HOMEHKJIATYPE;



ONnpeaesiTh: BAICHTHOCTb U CTENEHb OKUCIICHHUS] XUMUYECKUX DJIEMEHTOB, THUII
XUMHUYECKON CBSI3W B COEAMHEHMSX, 3apsj HMOHA, XapaKTep Cpeldbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX W OPraHUYECKHX COCAUHEHUH, OKHUCIUTENb U
BOCCTAHOBUTENb,  IPUHAUIEKHOCTh  BEIIECTB K  pa3HbIM  KJaccam
HEOPraHWYECKUX U OPIraHUYECKUX COCAMHEHUM;

XapaKkTepu30BaTh: JJIEMEHTHl MajblX MEPHOJOB MO UX IOJOKEHUIO B
[lepuonnueckoit cucreme J[.M. MenneneeBa; oOumue XHUMHYECKHE CBOWCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX W OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XMMUYECKHE CBOMCTBA N3YYEHHBIX HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

O0OBSICHAITH. 3aBUCHMOCTHh CBOMCTB BELIECTB OT KX COCTaBa WU CTPOECHHS,
OPUPOAY XUMHUYECKOW CBSI3U (MOHHOM KOBAJIEHTHOW, METAUIMYECKON U
BOJOPOJIHOM), 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHM PEAaKUMH M TIOJOKECHHE
XMMHUYECKOTO pPaBHOBECHUS OT Pa3INYHbIX (PaKTOPOB;

BBINOJIHATL XMMHMYECKHH JKCIEPUMEHT. II0 PAClO3HABAHWIO Ba)KHEHIIUX
HEOPTraHWYECKUX U OPTraHUYECKUX COCAUHEHUN;

NPOBOAMTH.  CAMOCTOSITENIbHBIM  MOUCK  XUMHUYECKOM HHpOpMALMU  C
UCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (HAy4YHO-TIONYJSIPHBIX W3IAaHUM,
KOMITBIOTEpHBIX ~ 0a3  JaHHbIX, pecypcoB HMHTepHeTa); HCHOJIB30BAThH
KOMITBIOTEPHBIE TEXHOJOTUM i1 OOpadOTKM M TMepeAadyd XHUMHUYECKOM
uH(pOpMaIUK, U €€ MPEACTaBICHHUS B Pa3IMYHbIX (opMax;

CBA3BIBATb.  M3YyUEHHBIM  MaTepuanl CcoO  cBoed  mpodeccrnoHalbHOM
NEeATEIbHOCTBIO;

pelaTh: pacyeTHbHIE 33Ja4l 10 XUMHUUECKUM (POpMysIaM U ypaBHEHUSM;

HCIOJIb30BATHL NPHOOPETeHHbIC 3HAHMA M YMEHUA B IPAKTHYECKON

NAeSTeJIbHOCTH W TOBCEJIHEBHOM IKU3HM: U1 OOBICHEHUS XUMHUYECKUX
SBJICHU, TPOUCXOASIINX B IPUPOE, OBITY U HA TPOU3BOICTBE;

ONpEIENEeHUs] BO3MOXXHOCTM TNPOTEKAHHMS XUMUYECKHX NPEBpAILECHUNA B
pa3IMYHBIX YCIOBUIX U OLIEHKH UX MOCIEICTBUH;

HKOJIOTMYECKH TPAMOTHOTO TIOBEICHMSI B OKPYXKAIOLIEN CpeLIE;

OLIEHKH BJIMSIHUSI XMMHUYECKOI'O 3arpsi3HEHUs OKPYKAroIlel Cpe/ibl Ha OpraHu3M
YeJIOBEKa U IPYTU€ KUBBIE OPraHU3MBI;

O0e3omacHoro oOpalieHuss ¢ TOPIYUMU M TOKCHUYHBIMU BELIECTBAMU WU
71a00paTOPHBIM 000PYIOBAHUEM;

OPUTOTOBJICHUSI PACTBOPOB  33JaHHOM KOHLEHTpalMW B OBITYy U Ha
IIPOU3BOJICTBE;

KPUTUYECKOM  OLEHKM  JOCTOBEPHOCTH  XHMMHMYECKOW  HMH(pOpMaIuH,
MOCTYMAOIIEH U3 pa3HbIX UCTOUYHUKOB.

1.4. PexomeHnyeMoe KOJIMY€CTBO YaCOB HA OCBOeHMe padoyeii MporpaMmmbl
yueOHO# JTUCUMILUIUHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomierocsi 117 yaco, B TOM yucie:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku oOydaromierocst /8 4acos;
CaMOCTOSITeNIbHOM paboThl oOyuatomierocss 39 4acos.



2. PE3YJIBTATBI OCBOEHUS JUCIHUIIJIMHBI XUMMUSA
CriennamucThl CPeAHEro 3BEHA JIODKHBI 00/1a/aTh OOIMMMH KOMIIETECHITUSMH,
BKJIFOYAIOIIIMMHU B c€0s1 CIIOCOOHOCTD

Kon OO61re KOMIETeHIIUN

OK 1 | [loHumaTh CyIIHOCTh M COLMAJBHYIO 3HAYMMOCTh CBOEU Oymyuien
npodeccuu, MPosIBISITh K HEW yCTONYMBBIA HHTEpEC.

OK 2 | Oprann3oBbiBaTh COOCTBEHHYIO JI€ATEIHHOCTh, BBIOMPATh THIIOBHIC
METOJIbl M CITOCOOBI BBITIOJIHEHUSI TPOQPECCUOHANIBHBIX 3a]1a4, OIICHUBAThH
ux 3((HEKTUBHOCTH U KaueCTRBO.

OK 3 | [IpynuMath pemieHusi B CTaHAAPTHBIX M HECTAHJIAPTHBIX CUTYalMSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4 | OcymiecTBisITh MOUCK M HCIOJNb30BaHHE HH(OpMAIMH, HEOOXOTUMOM
s 3((EeKTUBHOrO  BHINOMHEHHS  MPOQPECCHOHANBHBIX  3ajad,
1po(hecCHOHATTLHOTO U TMYHOCTHOTO Pa3BUTHSL.

OK 5 | Ucnonb3oBaTh MH(DOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUM B
poheCCUOHAIBHON JIEATEIIbHOCTH.

OK 6 | Paborath B KoJIeKTHBE W B KomaHjae, 3G(EKTHUBHO 0OMmATHCA C
KOJJIETaMH, PYKOBOJICTBOM, IOTPEOUTENISIMH.

OK 7 | bpate Ha ce0si OTBETCTBEHHOCTh 3a pabOTy YJICHOB KOMAaH[bI, 3a
pe3yabTaT BBIOJIHEHUS 3a/IaHUN.

OK 8 | CaMmocTosiITENbHO ~ ONpEACNSITh  3aJaud  Npo(ecCHOHANBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMATHCS CaMOOOpPA30BAHMEM, OCO3HAHHO
IJIAHUPOBATH MOBBIIICHUE KBATU(UKAIIUY.

OK 9 | OpuenTupoBarbCs B yCJIOBUSX YaCTOM CMEHBI TEXHOJOTHUH B

poheCCUOHAIBHON JIEATEIbHOCTH.




3. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YUEBHOU
JANCHUIIJINHBI
3.1. O0bem yueOHOI TUCHUIIMHBI U BHAbI y4e0HOIH padoThl

Bua yueOHoii padoTnl Oobvem uacos
MaxkcuMasibHasi yyeOHas Harpy3Ka (Bcero) 117
O0si3aTesibHAsE ayIMTOPHas yyeOHasi Harpy3Ka (Bcero) /8
B TOM YHCJIE:
JabopaTopHbIe PabOTHI 20
paKTHYECKHUE PabOThI 2
KOHTPOJIbHBIE paOOThI 2
CamocrosiTesibHas paboTa o0yuawierocs (Bcero) 39
B TOM YHCJIE:
Bueayoumopnas camocmosmenvnas paboma 39




3.2. TEMATUYECKUM IIJIAH U COJAEPXKAHUE YUYEBHOM JUCHUNIJIMHBI XUMUS

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie PadoThl U NPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
TeM caMoCTosiTeIbHAsA padoTa 00y4yarommxcs, 4yacos OCBOCHH
s
1 2 3 4
Tewma 1. OcHoBuble oHATUA | Coep:kaHue Y4eOHOT0 MaTepHaJia
Y 3aKOHBI XUMUH OcHoBHble NIOHATHA XUMHH. BemectBo. AtoM. Mosekyna. XUMHUUECKUN 3JIEMEHT. AJIOTPOIUS. 2 1,2
ITpoctele u crnokHble BemecTBa. KauecTBeHHBIN M KOJIMUYECTBEHHBIA COCTAaB BELIECTB. XMMUYECKHE
3HaKkH U Gopmyibl. OTHOCUTEIBHBIE aTOMHAsl M MOJIEKYJIsipHast Macchl. KomuecTBo BemecTBa
OcHoBHBIE 3aKOHBI XUMHUH. CTeXHOMETpHsl. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH OCTOSIHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTapio M CJIEICTBUS UX HETO.
IIpakTuyeckas padora: 2 1,2
- PacuerHble 3a1aun Ha HAXOKIEHUE OTHOCUTEIbHBINA MOJIEKYJIIPHOM MaccChl, ONPEAEIEHUE MaCCOBOI
JIOJM XMMUYECKUX 3JIEMEHTOB B CIIO’KHOM BellecTBe. Pacuersl mo xumuyeckum Gopmyinam u
YpaBHEHUSIM.
JemoHcTpanuu. Moseny aToMOB XUMHUYECKUX JIEMEHTOB. Mo1eIu MOJIEKYJT IPOCTBIX U CIIOKHBIX
(mrapocreprxkHeBble 1 Ctioapta-bpurineba). Kosuiekuus npocThIX U cI0XKHbBIX BemiecTB. HekoTopble
BEII[ECTBA KOJUYECTBOM | Mok, Mojens MosisspHOTo o0beMa ra3oB. Amtotponus docdopa,
KHCJIOpO/1a, OJIOBA.
IIpoduiabHbie U NpoeccCHOHATBLHO 3HAYMMBbIE JJIeMEeHThI COAepPKAHUs. AJUIOTPOIHbIE
MouGUKaMK yriepoa (anMas, rpadur), kuciaopozaa (KUcIopol, 030H), 0J0Ba (cepoe u benoe
0J10B0). [loHATHE O XMMUUECKON TEXHOJIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.
Tema 2. Ilepnonnyeckuit Copnepxanue ydyeOHOro MmarepmuaJa; 2 1,2
3aKOH U IIEpUOIAYECKas Otkpeitue J[.1. MenneneessiM [lepuoanueckoro 3akona. [lepnoanueckuii 3akoH B OpMyIUpOBKE
cucTeMa XMMHUYECKUX J.1. Menneneesa. [lepuonnueckas Tabnmiia XuMUYECKUX 3JIEMEHTOB — rpauyeckoe 0ToOpakeHue
anemenToB /.M. Menneneesa | mepuoaudeckoro 3akoHa. CTpykTypa nepuoIudecKoil TabIuIIbl: IEPHOIbI (MaJIbIe ¥ OOJIBIINE),
Y CTPOEHHE aTOMa. rpynisl (raaBHas ¥ TO00YHAs).
Tema 2.1 Ctpoenue atToMa U | ATOM — CclIO’KHas yacTua. Sapo (MpOoTOHBI U HEUTPOHBI) U ANEKTPOHHASI 000104Ka. M30TOMBI. 2 1,2

nepuoanyeckuii 3akox J1.1.
Menneneena.

CrpoeHue 3J1eKTPOHHBIX 000JI0YEK aTOMOB MaJIbIX Mepruo10B. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOA0B (TIEPEeX0HBIX 371eMeHTOB). [IoHsATHE 00
opOuTansx. s-, p- u d-OpOutanu. DIEeKTPOHHBIE KOHPHUTYPAITUH ATOMOB XUMHYECKHUX JIEMEHTOB.

CoBpeMmeHHas (HopMyIUPOBKA MEPHUOAUUECKOTO 3aKOHA. 3HAYEHHUE IIEPUOJUUECKOr0 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMUYecKkuX 31eMeHToB J[.M. MenneneeBa 1uisi pa3BUTHSI HAyKU U
MMOHWUMaHUS XUMHYECKON KapTUHBI MHUpa.
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CamocrosiTesbHast padoTa 11 00y4arouuxcs.
- Kuznup u gearenpHocth .M. Menaeneera
- XapaKkTepHuCTUKA IIEMEHTOB IO MOJIOKEHUIO B IEPHOIUYECKON Tabiuie

HpO(l)I/IJILHLIe Hu HpO(l)e(!CI/IOHaJ'IbHO SHAYUMBIC 3JICMCHTHI COACPKaAHUA. PaI[I/IOElKTI/IBHOCTB.
Hcnons3oBanne PaarOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX IEJIAX. Pentrenosckoe N3JIY4YCHUEC U €TI0
HCIIOJB30BaHUC B TCXHUKC U MCIHMIINHC. MOI[CJ]I/IpOBaHI/IC KakK MCTO/I NPOTrHO3UPOBAHUA CUTYAllUN HA
IMPOU3BOJICTBC.

Tema 3. CTpoeHue BelecTna.

Copnepxxanue yueOHoro marepuana: Monnasi xumuueckasi cBsi3b. Katuonsl, ux oOpazoBaHue U3
aTOMOB B pe3yJbTaTe MpoLecca OKUCIeHHs. AHMOHBI UX 00pa30BaHUE U3 aTOMOB B Pe3yJbTaTe
rpolrecca BoccTaHoBleHUs. VIOHHas CBs3b, KaK CBA3b MEXAY KATHOHAMH U aHHOHAMU 34 CUET
3JIEKTPOCTATUYECKOr0 NpUTsKeHus. Kiaccuukaius MOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYUIO
rupaTHON 000s10uku. MloHHBIE KpucTaIMueckue pemeTku. CBONCTBA BEIIECTB C HOHHBIM TUIIOM
KPUCTAJJINYECKON PEIIETKH.

KoBajienTHasi xumu4eckasi cBsi3b. MexaHu3M 00pa30oBaHUSl KOBAJEHTHOM CBA3M (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH). DIEKTpOoOTpULaTEIbHOCTh. KOBajeHTHBIE MONIApHAs M HENOJIsIpHas CBSI3U.
KpaTHocTh KOBasieHTHOMN CBA3U. MOJEKyIspHbIE U aTOMHbIE KpUcCTaJIMueckue pemeTrku. ColicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

Merajuinyeckas cBsi3b. MeTaumueckas KpUCTaUIMYECKas peleTka U MeTaJuIndecKass XUMUYeCcKast
cBsA3b. PU3HUYECKHUE CBOWCTBA METAIIIIOB.

ArperaTHbie COCTOSIHMSl BeLleCTB M BOJOPOJAHasl CBA3b. TBeproe, KUIKOE U ra3zoo0pa3Hoe
COCTOsiHUA BellecTB. Ilepexon BemecTsa U3 OHOIO arperaTHOro COCTOSIHUA B Apyroe. Bogopoanas
CBSI3b.

1,2

JemoHcTpanuu. MoJienb KpUCTANIMYECKON peleTKy Xaopuaa HaTpust. O0pa3ibl MUHEPAJIOB C
MOHHOW KPUCTAUIMYECKON PEIIEeTKOM: KalblUTa, ranuTta. Moaean KpUCTALIHYECKAX PEUIETOK
«cyxoro Jgpaa» (Win nona), anMasa, rpadura (wim kapua). Ipubopsl Ha KUAKUX KpUCTaIax.
OO0pa31bl pa3aTuYHBIX JUCTIEPCHBIX CUCTEM: IMYIIbCHH, CYCIICH3UM, adp030JIeH, Teeil U 301ei.
Koarynsnus. Cunepesuc. Oddext Tunnans

Tema 4. JluciepcHblie
CHUCTEMBI.

[Tonatue o mucmepcHout cucrteme. [ucmepcHas ¢asza m nucnepcuoHHas cpena. Kmaccudukamms
JqucnepcHbIX cucteM. [IoHsATHE 0 KOJTTOMIHBIX CUCTEMaX.

1,2

IlpodunbHbie W NpPOPecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI COJAEpPKAHUS.
[TonsipHOCTDH CBA3M U MOAAPHOCTH MoJieKynbl. Konnencanusa. TexkyuecTs. Bo3ronka.
Kpucrannuzanusa. Cyonumanus u necyonumanusi. AHOManuu (GU3NYECKUX CBOMCTB BOJIBI.
Kunxue kpucramisl. MUHEpanbl U TOpHBIE TOPOJBl KaK IPUPOJHBIE CMECU. DMYJIBCUU U
cycneH3uu. 305 (B TOM unciie a3po3oau) u renu. Koarymsmus. Cuaepesuc.

Tema 5. Knaccudukanus

Kucmothl u nx cBoiicTBa. KucimoTs! kak 9JICKTPOJIUTHI, UX KJ'IaCCI/I(I)I/IKaI_II/IH MO pa3JINYHbIM

1,2
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HEOPTraHUYECKUX COCTUHEHUIN
U UX CBOMICTBA

MIpU3HAKaM. XHUMHUYECKHE CBOWCTBA KUCIIOT B CBETE TEOPUU IEKTPOIUTHUECKON JUCCOIUALINY.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOUN CEPHOI M a30THOW KHCIIOT C METaJIaMHU.
OcHOBHBIE CITOCOOBI MOJIYYEHHS KUCITOTBI.

OcHoBaHus ¥ BX CBOMCTBA. OCHOBaHUS KaK 3JICKTPOIUTHI, UX KJIacCU(DUKAITUS TIO PA3IMIHBIM
npu3HakaM. XUMHYECKHE CBOMCTBA OCHOBAHUM B CBETE TCOPHUH DJICKTPOIUTUICCKON
nucconuanuy. PazinoxeHnrne HepacTBOPUMBIX B BoJie OCHOBaHUI. OCHOBHBIE CTIOCOOBI TIOMyUEHUS
OCHOBaHMH.

Comu u ux cpoiictBa. Conu Kak 1eKTponuThl. COaM cpeAHHEe, KUCIbIE U OCHOBHBIE. XHUMHMUYECKHU
CBOICTBa coJIel B CBETE TEOPHUH INEKTPOIUTHYECKOH nucconnrannu. CrocoObl MOJyYeHHsI COJIeH.

Oxkcunsl u ux cBoiictBa. Coneobpasyrone u HeconeoOpasyronue okcuabl. OCHOBHBIE,
aM(pOTepHbIE U KUCIOTHBIE OKCUIBL. 3aBUCUMOCTD XapaKTepa OKCUA OT CTEIEHH OKUCIICHUS
00pa3yroniero ero Merauia. XMMUUYECKHe CBOMCTBA OKCUIOB. [lonydenrne okCuioB.

JlabopaTopHnasi padora Ne 1
- CBOICTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COECIMHEHUH.

2,3

Jemoncrpauuu. B3anmopaelicTBue a30THON U KOHIEHTPUPOBAHHOW CEPHOM KUCIIOT C METaJJIaMU.
['openne dochopa u pacTBOpeHUE NMPOAYKTa ropeHus B Boje. [lonyueHne u cBoicTBa
aM(pOTEpHOTO TUAPOKCUJA.

IIpopuabHbie uW mnpodeccMOHATBLHO 3HAYHMMBbIE 3JIeMEHTHI coaep:kanusa. [IpaBuna
pa30aBieHusi cepHOM KHUCIOTHL. Mcmonb30BaHME CEPHOM KHCIOTHI B MPOMBINIIEHHOCTH. Enkue
LIEJI0YH, UX UCIIOJIb30BAHUE B NMPOMBIIUICHHOCTU. ['alieHas u HerameHast U3BeCThb, €€ IPUMEHEHNE
B CTpOUTENbCTBE. [ Uric u aniebacTp, TUIICOBAHUE.

Ilonsitue o pH pactBopa. KucnortHas, menounas, HeMTpalbHasi Cpelibl paCTBOPOB.

Tema 6. Boma. PacTBopbr.

Bopa. PactBopsl. PactBopenne. Bona kak pactBopureins. PactBopumocTts BeniecTs. HacbleHHbIe,
HEHACBILLIEHHbIE, NTEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUJIKOCTEH U
TBEPJIbIX BEIIECTB OT Pa3IMUHbBIX (haKTOpoB. MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA.

Tema 7.
DJEKTPOTUTHIECKAS
T CCOITUALIHS.

OJIEKTPOJIUTBl W HEDJIEKTPOJUTHI.  JJEKTPOJUTHYECKas  auccouuanusa.  MexaHU3Mbl
AIEKTPOIUTHYECKON JTHCCOLMAIUU JJI BEUIECTB C PA3JIMYHBIMM THIAMHM XUMHUYECKOU CBS3H.
['mppaTupoBaHHBIE W HETMAPATUPOBAHHBIE MOHBI. CTENEHb 3JIEKTPOJUTUYECKON IHUCCOLUAINU.
CunpHple u cnabble 2neKTponuThbl. OCHOBHBIE TMOJIOKEHHUS TEOPHUHM  DJIEKTPOIUTHUYECKOU
Juccounanuy. Kuciorsl, OCHOBaHUS U COJM KaK 3JIEKTPOIUTHL. I MapOoan3 colien.

Jladoparopnasi padora 2
Peakiust nvonnoro oomena. ['maponus coneit

JemoHcTpanuu. PactBopuMocTs BemecTB B Bojie. CoOupaHue ra30B METO/I0M BBITECHEHHUS BOBI.
PacTBOopeHue B Bojie CEpHOM KUCIOTHI U coseil aMMoHus. OOpa3ibl KpUCTAIIOTUAPATOB.
M3roToBiieHne TUIICOBON NMOBA3KU. McnplTaHME pacTBOPOB 3JIEKTPOJIMTOB U HEIJIEKTPOJIUTOB Ha
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peaMeT TUCCONHAIMU. 3aBUCUMOCTh CTEIICHH AJICKTPOJIUTUUCCKON TUCCOMAIINK YKCYCHOM
KHCIIOTHI OT pa30aBiIeHHs pacTBOpa. [IBMKEHUE OKPAIICHHBIX HOHOB B DJICKTPHUYECKOM TIOJIC.
[IpuroToBieHUE )KECTKOW BOBI U YCTPAHEHHUE €€ )KeCTKOCTH. MoHuThI. OOpa3iisl MUHEPATbHBIX BOJI
Pa3IMYHOTO HA3HAYCHUS

CamocrosiTesibHasi padoTa 1Jis 00y4arinerocs
- Bosa kak peareHT u Kak cpeja il XUMUYECKOTro Ipoliecca.
- CocTaBieHre ypaBHEHUH PeaKIMii B MOJICKYJISIPHOM M MOHHBIX (hopMax

IIpoduibHbie U - npogeccHOHAIBLHO-3HAYUMBIE 3JIEMEHTBI cojep:kaHusi. PacTBopeHue kak
busnko-xumMuueckuit mpormecc. TemuoBbsle 3¢GGdeKTsl TpH pacTBOpeHHH. Kpucrammoruaparsl.
Pemienne 3amau Ha MaccoByr JOJIIO pPAcTBOPEHHOro Bewiecta. lIpuMeHeHue BoOAbl B
TeXHHYECKHUX 1eNsX. JKeCTKOCTh BOJIBI U CIOCOOBI €€ yCTPaHEHHS.

Tema 6. Xumuueckue
peakIuu

Knaccudukanmsa xumuueckux peakiuii. Peakuuu coequHeHus, pa3inoKeHus, 3aMeIIeHs, 0OMeHa.
Karanutnueckue peakuun. OOparumbie 1 HEOOpaTUMBIE PeaKIMU. | OMOTeHHBIE U T€TEPOTreHHbBIC
peakuuu. DK30TePMHUUECKUE U SHIOTEPMUIECKHE peakuu. TermnoBoi 3 pexkT Xxummaecknx
peakuuii. Tepmoxumuueckue ypaBHeHUs1. CKOpOCTh XUMHUUECKUX peakuuil. [lonsaTue o ckopoctu
XUMHUYECKUX Peakluii. 3aBUCUMOCTh CKOPOCTH XHMHUUYECKUX PEAKINH OT Pa3IMIHBIX (PaKTOPOB:
MPUPOJIbl PEATUPYIOIINX BELIECTB, UX KOHLIEHTPALUH, TEMIIEPATYPhI, IOBEPXHOCTHU
CONIPUKOCHOBEHHMS U UCIIOJIb30BaHUs KaTan3aTopoB. OOpaTUMOCTh XUMHYECKUX PEAKIIHH.
O6paTuMble U HeoOpaTHUMBbIe peakli. XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHHS.

2,3

Tema 6.1. OkuCIUTENBHO-
BOCCTAHOBUTEJILHBIE
peaKIum.

Crenenp oxkucieHus. OKUCINTEIh M BOCCTAaHOBIECHHE. BOCCTAaHOBUTENh M OKHCIIEHHE. MeToxn
AIIEKTPOHHOTO OanaHca JjIsl COCTABIICHUS YPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
DIIEKTPOIIU3.

Jemoncrpauuu. [Ipumepsl HeoOpaTUMBIX peakiui, HAYIUX C O0O0pa3oBaHUWEM OCAaJKa,
rasa WiM BoJibl. 3aBUCHUMOCTb CKOPOCTHU PEaKIUH OT MPUPOAbl pearupyroinx BEIIECTB.
B3auMogeiicTBre pacTBOPOB CEPHON KUCIOTHI C paCTBOPAMH THOCYNIb(haTa HaTPUS Pa3TuIHOM
KOHIIEHTPAIUK U TeMIIepaTypbl. MOJeb KUIIAIIETO C0sl. 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peaKkuu OT MPUCYTCTBUS KaTaAIM3aTOpa Ha MPUMEPE PA3JIOKEHHS TEPOKCUIA BOJOPOIA C
MOMOIIBIO TUOKCHU/Ia MapraHiia u karanasbsl. Moaenp asekTponausepa. Moaenpb 3J1eKTpOJIU3HON
BAHHBI JI MOJYYEHUs antoMUHUA. MoJ1eb KOJJOHHBI CHHTE3a AMMUAKA.

2,3

CamocrosiTesibHasi padoTa 1Jis1 00y4aommuxcs
- CocTaBieHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl METO0M 3JIEKTPOHHOr0 OajnaHca
- Pemienre pacyeTHbIX 3a1a4

IIpoduabubie M npodeccHOHAIBLHO 3HAYUMbIe 3JeMeHThbl coaep:xkaHusi. [loHstue o006
ANIEKTPOIN3€E. DJIEKTPOJIM3 PACIIABOB. DJIEKTPOJIM3 PACTBOPOB. DJIEKTPOJUTHUUYECKOE IOJyUEHHUE
amomunud. [IpakTnueckoe mnpuMeHeHHMe »JJekTposnsa. [anpBaHomacThka. ['ampBaHOCTETHS.
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PaduHupoBaHue BETHBIX METAIJIOB.

Katanu3. ['oMmorenHsle U rereporeHHsle karanau3atopsl. IIpomoropsr. Karamuruueckue sabl.
NHrun6uTopsl.

IIpon3BOICTBO aMMHaKa: ChIPbE, alllapaTypa, HayYHbIC IPUHIIMIIBL.

Tema 7. Metaubl Mertanabsl. OcCOOEHHOCTH CTPOCHUS aTOMOB M KPUCTALIOB. DdU3MYECKHE CBOMCTBA METAJLIOB. 2 2

Knaccudukanusi MeTamuioB 1o pa3IMyHbIM MPU3HAKaM. XUMHYECKHE CBOWCTBA METAJIIOB.
DIIEKTPOXUMUYECKHUH PsiJI HAPSOKEHUH MeTauioB. Mertamorepmusi. O01Iue criocoObl MOTydeHUs
MmetaioB. [lonstue o metamutypruu. Ilupomeramnyprus, THIPOMETAIULYPIUS U JIEKTPOMETAILITYPIHSl.
CruiaBbl YEpHBIE U LIBETHBIE
JlabopaTtopHnas pabora 3 2 1,2
OO6mue cBoiicTBa METAIIIOB

Tema 8. Hemerams Hewmeramnel. OcoOeHHOCTH CTpOeHHUs aToMOB. HemeTaymisl - mpocThie BEUIECTBA. 3aBUCHMOCTD 3 2,3
CBOMCTB TaJIOT€HOB OT uUX mnosoxeHus B Ilepuogumueckoit cucreme. OKHCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBONCTBA HEMETAJNIOB B 3aBUCHUMOCTHM OT UX TIOJOXEHUS B psay
3JIEKTPOOTPULIATEIIBHOCTH.
KonTposbHas padora 1
CamocrosiTesibHas padoTa 00yYarOIuXCcst 12 3
- Ponb MeTamioB B UCTOpUM YEJIOBEUECKON LIUBUIN3ALUN
- [IpakTHyeckoe MpuMeHeHue IEKTPoIu3a: pahMHUPOBAHNE, FAJIbBAHOINIACTHKA, FAIbBAHOCTEI U,
KOPpO3Usl METAJIJIOB U CIIOCOOBI 3alIUTHI OT KOPPO3UHU.
- XUMHsI HEMETAJUIOB B MO€H MpoecCHOHATbHON 1€ TEIbHOCTH.
- Pemenue pacueTHbIX 3a1a4
IIpodunbubie U npodeccMoHAJBHO 3HAYMMBbIE 3JIeMEHThI coAep:xkanusi. Koppos3us Meranios:
XUMHMYECKass M JJIEKTPOXMMHUYECKasg. 3aBUCUMOCTb CKOPOCTH KOPpPO3UMHM OT  YCIIOBUH
okpy:xatouiei cpeasl. Kiaccupukanus Koppo3un METaaioB MO pa3lnyHbIM Npu3HakaMm. CriocoObl
3allUTBl METaUIOB OT Koppo3uu. IIpomsBonctBo yyryHa u cranu. llonydeHume HeMmeTailsoB
(GpaKIMOHHON MEeperoHKOM J>XMUJAKOI0 BO3JyXa M DHIEKTPOIM30M pPacTBOPOB WM PACIUIaBOB
JJIEKTPOJIUTOB.

Tema 9. OcHOBHBIE [Ipenmer opraHndeckol XxuMuH. lIpupoaHbie, HCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHUYECKHE 2 2

MOHATHUSA OPraHUYECKOU
XUMHUHU U Teopm[
CTPOEHHUS OPraHUUYECKUX
COEeIMHEHUH

BCIICCTBA. CpaBHeHI/IC OpPTaHUYCCKUX BCIICCTB C HCOPTaHUYCCKUMHU. BanentHoCTh. XHUMHYECKOE
CTPOCHHUEC KaK MOPAJOK COCANHCHHA aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.

Teopus ctpoenus: oprannueckux coennHennit A.M. bytinepoBa. OCHOBHBIE MOJOXKEHUS TEOPUU
XUMHYECKOTO cTpoeHus. M3omepust u m3omepsl. XuMuueckue (GopMyasl U MOJACIH MOJICKYJ B
OPraHuYeCKON XHUMUU.

Knaccudukanusa opranndeckux BemectB. Knaccuduxanusi BEHmecTB Mo CTPOSHHUIO YIJIEPOJIHOTO

14




CKeJeTa U HaIWyuio (YHKIMOHANBHBIX Tpymm. ['omosmorn u romosorusi. Hauana HOMeHKIATypbl
IUPAC.

CamocrosiTesbHasi padoTa 1 00y4aroIIuXCcst
- XKusnb u gestenbHocth A.M. Bytineposa

I[CMOHCTpaI_[I/II/I. MO,Z[CJ'II/I MOJICKYJI TOMOI'OJIOI'OB X U30MEPOB OPraHNU4Y€CKUX COCHHHGHHﬁ.

Tema 10. YriieBoaopoabl 1 HX NPUPOAHbIEC HCTOYHHKH.

Tema 10.1 Ankanbl

AJKaHbI: TOMOJIOTUYECKUH PsIlT, U30MEpUsl U HOMEHKJIATYpa aJIKaHOB. XMMHUYECKHE CBOMCTBA
QJIKaHOB (METaHa, dTaHa): TOPEHUE, 3aMELICHUE, Pa3lloKeHue, Aeruapuposanue. [Ipumenenue
QJIKAHOB Ha OCHOBE CBOMCTB.

2,3

Tema 10.2. AJIKeHBI.

OTuIieH, ero Noiay4eHue (JeruApupoBaHUEM 3TaHa, ACTOoIMMEPU3alueil OJUITUIICHA).
["omonoruyeckuii psiz, U30Mepus, HOMEHKIATypa ajJKeHOB. XMMHUYECKHE CBOWCTBA 3TUJIEHA: TOPEHHE,
KaueCTBEHHbIE peaklnu (oOecrBeurBaHe OPOMHOM BOJIbI M pacTBOpA NIEPMAHraHaTa Kajius),
rujiparanys, noaumepusanys. [lpumMeHenne 3TuneHa Ha OCHOBE CBOMCTB.

2,3

Tema 10.3. JIueHsI u
Kay4dyKH.

[lonsiTHE O NMEHAX KAK YTJIEBOJOPOJIAX C IBYMs JIBOMHBIMU CBA3IMU. COINPSAKEHHBIE TUEHBI.
Xumuueckue cBoicTBa Oyraauena-1,3 u uzonpena: odeciBeurnBaHuEe OPOMHOM BOABI U
noJuMepu3anys B Kayuyyku. HatypanpHblil U cHHTeTHYeCKUE Kayuyku. Pesuna.

2,3

Tema 10.4. AnNKUHBL.

Auernner. XMMHUYECKUE CBOMCTBA alleTUIIEHA: TOPeHHe, 00ecliBeYMBaHNEe OPOMHON BOJIBI,
IIPUCOEANHEHNE XJIOPOBOIOPOAa U ruparanus. [IpuMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB.
MexxknaccoBas HU30MEpHs C aJIKaJHCHAMH.

2,3

JlabopaTopnasi paGora 4
-IToryyeHnue u CBOMCTBA 3TUJIEHA U allETHIICHA

2,3

Tewma 10.5. ApeHsl.

benzon. XuMmuueckue cBoiicTBa O€H305a: TOPEHHE, PeaKIIMK 3aMelleHUs (TaIOT€HUPOBAaHHE,
HuTpoBanue). [I[puMenenne 0eH30J1a HA OCHOBE CBOMCTB.

2,3

Tema 10.6. [Ipupoansie
MCTOYHUKHU YIIJIEBOJOPOJIOB

ITpupoaHslii ra3: coctas, IpUMEHEHHE B KaUeCTBE TOIIMBA.
Hedtb. CocTaB u nepepadbortka Hedtu. [leperonka nedpru. HegrenpomykTsl.

Hemoncrpanuu. Komtekuus o6pa3uoB HedTu 1 HepTenpoaykToB. Komnekuus «KameHHBbIH yrosib u
IPOJYKIMSI KOKCOXMMHYECKOTO IPOU3BOJICTBAY

2,3

CamocrosiTeibHAast padoTa 1J1s1 00y4aroImmX.

- DKOJIOTUYECKHE aCIIEKThI HCIIOIb30BAHMS YTIIEBOIOPOJHOTO CHIPbS.

- Heprexummueckuit komruieke Pb. OcHOBHBIE IpeANTpUSTHSI.

-OKkonoruueckue nmpoodseMbl HedTe0ObIYH, TPAHCTIOPTUPOBKH U Ta3a. [lociencTBusi NCTOIb30BaHUS
MIOBEPXHOCTHO

-akTuBHBIX BeniecTB ([IAB).

[TpodunpHblie 1 podeccroHanbHO 3HaYMMbIE JIEMEHTHI conepkanus. [Ipasuno B.B.

15




MapkoBHukoBa. Knaccudukanus u HazHaueHHe kayuykoB. Kiaccupukanus 1 Ha3HaueHHE PE3HH.
Bynkann3zanus kayuyyka.

[Tony4yenue aneruieHa NUPOIU30M MEeTaHa U KapOUIHBIM criocoboM. Peakius noaumepusanuu
BUHWIXJIOpUAA. [[ONMMBUHMIXIIOpUA U €ro IpuMeHeHne. TpuMepu3alys aleTuiaeHa B OeH3011.
[TonsTue 06 sxcTpakuuu. BoccranoBinenre HUTPoOEH30J1a B aHWIMH. [ 'OMOJIOrH4ecKuil psiji apeHoB.
Tonyon. HutpoBanue Tonyomna. Tpotun. OCHOBHBIE HAPaBJICHUS POMBIIIJICHHON MepepaboTKu
IPUPOIHOTO rasa.

[TomryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tponeccel mpoMbINIEHHOH epepaboTKu He(hTU: KPEKUHT, pudopMuHT. OKTaHOBOE YMCIIO OEH3UHOB
Y 1IETAHOBOE YUCJIO IU3EJBbHOr0 TomMBa.  Kokcoxumuueckoe mpou3BOACTBO U €ro MPOIYKITHSL.

Tema 11.
Kucaopoacoaep:kamme oprannyeckue coeIMHEHHUs.

Tema 11.1. Cnuptel. @eHou.

[Tony4yenue 3TaHONa OPOXKEHUEM IUIFOKO3bI M T'MJIpaTaliiel aTuiIeHa. [ uapokcuibHas rpymnmna Kak
¢yHkroHanbHas. [IoHATHE O IPEaeIbHBIX OHOATOMHBIX CIUPTaX. XMMUYECKUE CBOMCTBA ATAHOA:
B3aMMO/IEIICTBHE C HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHHUE B alIbACTHI.
[TpuMmeHeHre 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOT0JIU3M, €r0 MOCIEACTBUS U MIPENYNPEKICHUE.
['muuepuH Kak NpeAcTaBUTEIh MHOMOATOMHBIX cIUPTOB. KauecTBeHHAs peaklius Ha MHOTOAaTOMHbIE
cnuptsl. [IpuMeHeHne rimneprHa.

Ouznyeckue U XUMUIECKHe CBOICTBA peHosa. B3auMHoOe BIusSHUE aTOMOB B MOJIEKYJie (peHOoa:
B3aUMOJICCTBUE C TUIPOKCUOM HATPHUS U a30THOM KucinoTor. [IpumeHenue ¢eHnona Ha OCHOBE
CBOMWCTB.

2,3

Tema 11.2 Ansgerunsr.

[TonsiTue 06 anpaeruaax. AnpJeruHas rpymnmna Kak QyHKuuoHanbHas. DopManbaerua 1 ero
CBOMCTBA: OKHMCIIEHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIHUMA CIIHPT.
[TosryueHue anbaeru10B OKMCIEHUEM COOTBETCTBYIOIINX cHUpTOB. [IpumeHenue popmanpaeruaa Ha
OCHOBE €I'0 CBOMCTB.

2,3

Jlaboparopnasi padora Ne §
-CBOIiCTBa CIIUPTOB U AJIbJICTHJIOB

Tema 11.3 KapOoHoBbie
KHCIIOTHI.

[TonsiTue o kapOoHOBBIX KHucaoTax. KapOokcuiibHas rpymnmna Kak GpyHKIMoHanbHas. ['oMonornueckuit
PsLI IPEIeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lomydeHne kapOOHOBBIX KHCIOT
OKHCJICHHEM albJIeTH10B. XMMHUUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: OOIIME CBONCTBA C
MHUHEpaJIbHBIMU KUCJIOTaMU M peakiust stepudukannu. [I[ppumMeneHne ykCyCHONW KUCIOTHI HA OCHOBE
CBOICTB. BoIcmine »upHbIE KHUCIOTH Ha MPUMEpPE MaTbMUTHHOBOMN U cTeapuHOBO. ClioxkHbIE 3(PUpPHI
u kupsbl. [lomyyeHue ciioxxHbIxX 3gpupoB peakuueit srepudukanun. CioxHble 3QUpbl B IPUPOIE, UX
3HaueHue. [IpumeHenne cinoxHbIX 3(pUPOB HA OCHOBE CBOMCTB.

Jlaboparopnasi pabora Ne 6
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- XMMHUYECKHE CBONCTBA KapOOHOBBIX KHCIIOT, MBIJIO, UX CBOMCTBA.

JlabopaTopnasi paGora Ne 7
- PacTBOpUMOCTB KHPOB, UX HENPEeAEIbHOCTb. OMBLICHUE KUPOB.

2,3

Tema 11.4 YrneBoasl.

YTraeBopl, UX KIacCU(pHUKAIM: MOHOCaXapuIbl (IJI0K03a, GPyKTO3a), TUcaxapuibl (caxaposa) u
noiucaxapuabl (KpaxMai U HeJIroo3a). ['roko3a- BemecTBo ¢ JBOHCTBEHHON (QyHKIHEH-
IBJETUAOCTHPT. XUMHUECKUE CBOMCTBA TIIIOKO3bI: OKMCIIEHUE B TNIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHUE B COPOUT, ciupToBOE OposkeHue. [IpruMeHenme rioKo36I Ha OCHOBE CBOWCTB.
3HaueHue YIJICBOAOB B JKUBOM npupoac 1 KU3HU YCIIOBCKA. ITonsarue o pCaKkugX IMOJIMKOHACHCALIUN
U TUAPONM3a HAa TPHMEPE B3aUMONPEBPAIICHUH: TIIIOKO3a — JHCAaXapull.

JlabopaTopnasi paGora Ne 8
- YrieBonl.

CamocrosiTe/ibHAs padoTa 1js 00y4YaIUuXCs

- MeTaHOI ¥ 3TaHOJ: BeIMYaiiiiee 0J1aro ¥ CTpanrHoe 3710

- HUcropus ykcyca

- MypaBbHHas KHCIIOTA B IPUPOJIE, OBITY U IIPOU3BOJICTBE

- Pemenue pacueTHbIX 3aa4 Ha BBIBOJ (JOPMYJI, HA CMECH, Ha BBIXOJ] POJAYKTA.

[TpodwmiibHble 1 NPOGECCHOHATBLHO 3HAUYMMbIE 3JEMEHThI COAEp)KaHUs. METHUJIOBBIM CHOMPT U €ro
HCIIOJIb30BAHUEC B KaUCCTBC XHWMHYCCKOI'O ChIPbA. ToxcmyHOCTE, METaHOJA M npaBuJjia TCXHUKHU
0€30M1acCHOCTH MpH paboTe ¢ HUM. DTHIECHIIUKOIb U €ro NpUMeHeHHe. TOKCUYHOCTh ATUJICHIJINKOIIS
U TpaBWwIa TEXHUKU Oe3onmacHocTH npu padore ¢ HuM. Ilomydenue ¢QeHona U3 IPOAYKTOB
KOKCOXMMMYECKOTO MPOU3BOACTBA U n3 OeHzona. [lonukonaencanus ¢popmanbaeruia ¢ GeHoIoM B
(benonopopmanpaeruinyo cmoiy. Aneranbaeruj. IloHaTne o KkeToHaX Ha NpHMeEpe aleTOHA.
[IpumeHeHne aleToHAa B TEXHUKE M TMPOMBIIUIEHHOCTH. MHoroobpasue KapOOHOBBIX KHCIOT
(LaBeneBast KUCJIOTA KaK JABYXOCHOBHAs!, aKpUJIOBask KUCIIOTA KaK HelpeaeabHas, OEH30MHas KUCI0Ta
KakK apoMaThyeckas).

[InenkooOpa3yromue Maciaa. 3aMeHa >KHUPOB B TEXHHKE HEMUIIEBBIM ChIpheM. CHUHTETHYECKHE
MOIOIIHUE CPEACTBA.

MonouHokucnoe OpoxeHHe TIoKo3bl. Kucnomonounsie npoaykTbl. CuilocOBaHUE KOpPMOB.
Hutposanue nemntonossl. [ lupokcunms.

Tema 12.
A3oTocoaep:xanue opranndeckue coequHenus. Iloanmepsl

Tema 12.1 AMUHEBL

[Tonsitue 06 amuHax. AnudaTuueckue aMUHBI, UX Kilaccu(uKanus ¥ HOMEHKJIaTypa AHUIUH, KaK
opranmyeckoe ocHoBaHue. [lonyuenue anmnuHa w3 HUTpoOeH30ma. [IpuMeHeHWe aHWIWHA Ha
OCHOBE CBOIICTB.

JlaGopaTopnasi pa6ora Ne 9

2,3
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- CBolicTBa aHWJIMHA U KapObamuaa

Tema 12.3 AmuHoKuCIOTH | XUMUYECKHE CBOMCTBA aMUHOKUCIIOT. [lenTuanas cBsa3p u nonaumnentuasl. [I[pumenenue 2 2

AMUHOKHCJIOT Ha OCHOBE CBOMCTB
Tema 12.4 benku. [TepBuuHast, BTOpUYHAs, TPETUUHAS CTPYKTYpPHI 0€IKOB. XMMUUYECKHE CBOWCTBA OEIIKOB: rOpEeHHeE, 2 2
[TonmumepsL. JIeHATypalus, THAPOIN3, IIBETHbIE peakiii. buonornueckue GyHKIMN GEITKOB.
benku u nonucaxapuel kak ouonoaumepsl. [Inactmaccesl. [lonyueHue noiumMepoB peakiue
NOJIMMEPHU3AlMHU U TOJUKOHIeHCAUUU. TepMOIIacTUYHbIE M TEPMOPEAKTUBHBIE MIJIACTMACCHI.
IIpencraBurenu niacrmacc.
Bonokna, ux kinaccudukanusa. [lomydenue BosiokoH. OTAenbHbIE NPENCTABUTENN XUMUYECKUX
BOJIOKOH.
Jladoparopnas 10 2 2
- 3yuyeHue cBONCTB OEIKOB.
KontpoabHnas padora. /InddepennupoBannblii 3auer 2 2,3
CamocrosiTesibHast padoTa 11 00y4ar0IuX 3
- OcHoBHbIe npeanpusaTis Pb no npon3BoaCTBY CHHTETHUECKHUX BBICOKOMOJIEKYJISIPHBIX COSIMHEHUM
[Tpo6iieMb! yTuIM3ayy MOJIMMEPHBIX MaTEPHAIIOB.
IIpodpuiabubie 1 npodeccHOHANBHO 3HAYHUMbIE JJIEMEHTHI COJepPKaHUsl. AMUHOKAIpOHOBAas
kucinora. KampoH kak MpeacTaBUTENb MNOJIHAMUIHBIX BOJOKOH. Mcmosib30BaHUWE TUIPOIU3A
0enKOB B NPOMBINUIEHHOCTH.  llonmuBUHMIXTOpUA,  moauTeTpapTOpITUiIEH  (TedIioH).
denonopopmanpaeruaabie mwiacrMacesl. Lemnynounn. IIpombinuieHHOE TPOM3BOACTBO XUMUYECKUX
BOJIOKOH.
Hroro 78/39
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4. YCJIOBUS PEAJIM3AIIUU YUEBHOM JUCHUAIIJINHBI

4.1. TpeGoBanusi K  MHHMMAJIBHOMY  MATepPHAIbHO-TEXHHYECKOMY
o0ecrneyeHuIo

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HAIMUUs y4eOHOro KabnHeTa XUMMKH,
J1a00paTOPUH XUMMH

O6opynoBanue yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO0 KOJIMYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTes;
- KOMIUICKT HATJISTHBIX TTOCOOWH, IO XUMUU:
- MOJIeNIM KPUCTANIMYECKUX peIIeTOK (anmasa, rpaduta, MOBApEHHOW COH,
HATPUS
- koseknus; «[IpomykTer mepepaboTku HEDTH
- IMAAKTUYECKUI Pa3AaTOYHbIN MaTepUa;
B TOM YHCJIC 33JIaHUS JJIS TEKYIIIETO, MPOMEXYTOYHOTO U UTOTOBOTO KOHTPOJIS.
O6opy10BaHNE XUMUYECKOM JTab0paTOpuu:
- Ha0Op PEAKTUBOB MO HEOPTAHUYECKON XUMUH
- Ha0Op PEAKTUBOB MO OPTaHUYECKON XUMHH
- neHTpudyra
- Mmy(denbHas 1neyb
- HabOp MEPHOI MOCY b
- MPOOHUPKH
- ITATUBBI METAJUTHIECKHE, TIIIACTMACCOBBIC

4.2 Oco0eHHOCTH OPraHu3alMu 00yUeHHs 0 TUCHHUILINHE /151 HHBAJIUIOB U
JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSAMM 310POBbA

4.2.1 OOyyeHne 0OyJaroMIMXCsl C OTPaHUICHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS
npu HEOoOXOJUMOCTH OCYILECTBISIETCS B KOJUIEJ)KE OCHOBE aJalTHPOBAHHOM
paboueli mporpaMMmbl C HMCHOJIB30BAHMEM CIICIIMAIBHBIX METOJOB OOy4YeHUs U
TUIAAKTAYECKUX  MaTepHalioB, COCTaBICHHBIX C Y4YeTOM  OCOOCHHOCTEU
MCUXO(PU3NYECKOTO PAa3BUTHS, WHIAUBUAYATHHBIX BO3MOXKHOCTEH M COCTOSHHS
3JI0POBbsI TAKKUX O0yUaromuxcs (00y4Jaromierocs).

4.2.2 B mnenax ocCBOGHHS Y4YeOHOM IporpaMMbl IHMCIUIUIMHBI WHBAIHIAMHU U
JUIIAMH C OTPAaHMYEHHBIMUA BO3MOYKHOCTSIMH 3/I0OPOBBS KOJIJIEK 00ECIIEUNBACT:

1) s WHBAJIMIOB M JIMI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS II0
3pEHUIO:

* pa3MelleHHe B JOCTYIHBIX JUISI OOYYAIOIIUXCS, SIBISIFOIIMXCS CICTBIMU WJIH
CIIa0OBHUIAIIMMH, MECTAX U B aJalTUPOBAHHON (opMe CIpaBOYHON MH(POPMAIIH
O pacnucaHuy y4eOHbIX 3aHSATHH;

* TMPUCYTCTBHE AaCCHCTEHTAa, OKAa3bIBAIOIIEro OO0ydaromeMycs HEOOXOIUMYIO
IOMOIIb;

* BBINYCK aJbTEPHATHBHBIX (POPMATOB METOAMYECKUX MATEPHAIOB (KPYITHBIH
mpudT wim aynuodane);

2) UIsl MHBAIM/IOB U JII[ C OTPAHWMYCHHBIMH BO3MOYKHOCTSAMH 3I0POBBS 110 CITYXY:

*  HAJICKANTUMHU 3BYKOBBIMH CPEACTBAMHU BOCIIPOU3BEIeHNE HH(OPMAITIH;
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3) i WHBAJIUIOB W JIMI[ C OrPAHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS,
UMEIOIINX HAPYIICHHUS OTIOPHO-IBUTATEIHLHOTO armapara:

* BO3MOXHOCTH OCCHpEMATCTBEHHOTO JOCTyma OOyJarolmxcsi B Y4YeOHBIC
MIOMEIIEHUS, TyaJeTHhIE KOMHATHI W JPYTHE TOMEIIECHHUS KOJUIeKa, a TaKKe
npeObIBaHKE B YKA3aHHBIX TOMEIIICHUSX.

OobpazoBanue 00y4arONXCs ¢ OTPAHHYECHHBIMHA BO3MOKHOCTSIMHU 3/IOPOBBST MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTHUMH OOy4YalOIIUMUCS, TaK W B
OTJICTBHBIX TPYNIaX WX B OTACIBHBIX OpPTaHU3aIUsIX.

4.2.3 TlepeyeHp y4eOHO-METOIMUECKOTO 00ECIIEUCHUS CaMOCTOSTEIBHON pabOThI
OOyYJarOIIMXCS 10 TUCIUILIAHE.

Y4e0HO-MeTOINYECKUE MAaTepPHAIIbI JIJIsl CAMOCTOATEIBLHON pabOThl 00YJarOMINXCS
W3 YWCJa WHBATUAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS

Kareropuu ctyaeHTOB DopMbI

- B [Ie4aTHOU opme;
- B (hpopMe AJIEeKTPOHHOTO JOKYMEHTA,

C HapyliieHueMm ciyxa

C HapylIeHneM 3peHHUs - B [I€YaTHOU opMe yBEIMUYEHHBIM
mpudrom;
- B (popMe AIIEeKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiina;

C HapYHIICHUCM OIIOPHO-ABUI'AaTCIIBHOI'O
alrapara

- B [I€YaTHOU opme;
- B (popMe AIIEeKTPOHHOTO JOKYMEHTA,
- B popme aynuodaiina;

MPENOCTABISAIOTCS B (hOpMax, alalTUPOBAHHBIX K OTPAHUYECHUSIM UX 370POBBS U
BOCIIPUATHUS HH(DOPMAITUH:

4.2.4 ®oHj OLEHOYHBIX CPEACTB I MPOBEICHUS MPOMEXKYTOUYHON aTTECTAlUU

00y4Yaromuxcs 1mo JUCHUILIUHE.

[Tepeyerr (HOHAOB OIGHOYHBIX CPEACTB, COOTHECEHHBIX C ILIAHUPYECMBIMHU
pe3ynbTaTaMu OCBOSHHUs 00pa3oBaTelbHON mporpaMmbl. J[ims oOydarommxcs ¢
OTPaHUYCHHBIMA  BO3MOXKHOCTSIMH  3JIOPOBBSl  TPEIyCMOTPEHBI  CIICTYIOIIHEC
OIICHOYHBIC CPEICTRA!

Kareropuu cryneHToB Bubr onieHOYHBIX @opMBbI KOHTPOJIS U
CPEACTB OIIEHKH pEe3yJIbTaTOB
oOy4eHus
C HapyuieHueM ciiyxa TECT MIPEUMYILIECTBEHHO
MMCbMEHHAs MPOBEpPKa
C napylieHuem 3peHus cobeceoBaHNe MPEUMYIIIECTBEHHO
yCTHas TPOBEPKA
(MHAWBUTYAIBHO)
C HapyliieHueM OnopHO- pelieHue OpraHu3alys KOHTPOJIS C
JBUTATEIBLHOTO armapara | JUCTAHIHOHHBIX TECTOB, | IMOMOILBIO JIEKTPOHHOM
KOHTPOJIbHBIE BOIPOCHI ooomouku MOODLE,
NMCbMEHHAs MPOBEpPKa
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OOy4armuMes ¢ OrpaHMYEHHBIMM BO3MO>KHOCTSIMHM 3/I0pPOBbSl, yBEJIMYUBACTCS
BpEMs Ha IOATOTOBKY OTBETOB K 3a4€Ty, pPa3pellaeTcsi FOTOBUTh OTBETHI C
UCIIOJIb30BaHUEM JIMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH.

Metoauueckie MaTepuaibl, ONPEAENAIONINE MPOLEAYyphl OLEHUBAHUS 3HAHMM,
YMEHHMM, HaABBIKOB M (WJIM) OIbITa JEATEIBHOCTH, XapaKTEPU3YIOIIME ATarbl
(opMUpPOBaHNS KOMITETEHIIHI.

[Ipn mpoBegeHUU MpoUEAYphl OLEHUBAHUSA PE3YJIBTATOB OOYYEHUS MHBAIUIOB U
JULl C OrPAHMYEHHBIMHU BO3MOXXHOCTSIMH  3J0POBbS  IPEIyCMaTPUBAETCS
UCIIOJIb30BAaHUE TEXHUYECKHX CpPEJCTB, HEOOXOIMMBIX MM B CBSI3U C HX
VWHIUBUIYAIBHBIMA OCOOEHHOCTSMHU. DTH CPEACTBA MOTYT OBITh MPEAOCTABIICHBI
Mun3npaBoM Poccum wiM MOTYT HMCHOJIB30BaThCS COOCTBEHHBIE TEXHUYECKHE
CpelcTBa.

[Ipouenypa oOLEHMBaHUS peE3yJIbTATOB OOYYEHUS HHBAIMIOB M JIMI C
OTrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbsl MO JUCHMIUIMHE MPEIyCMaTpUBACT
npenocraBiieHue nHpopMaluu B ¢popMax, aJallTUPOBAHHBIX K OTPaHMUYEHUSIM HX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH:

JUis U1 ¢ HapyLIEHUSIMU 3PEHUS:

- B II€YATHOHN (OopMe YBETMUYEHHBIM LIPUPTOM;

- B (hopMe INEKTPOHHOI'O JOKYMEHTA;

- B (popMme aynuodaiina.

s mun ¢ HapyIIEeHUsIMU CITyXa:

- B me4aTHoU dopme;

- B (popMe FNEKTPOHHOTO JOKYMEHTA.

JIst in ¢ HapyIEeHUsIMA ONIOPHO-ABUTATENIbHOTO allapara:

- B me4aTHoU dopme;

- B (popMe AIEKTPOHHOTO JOKYMEHTA,

- B (popme aynuodaiina.

[Tpu mpoBeneHUM NMpOLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB OOYUYEHUsS] WHBAJIUAOB U
JUI C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3/0POBbS MO TUCHHUIUIMHE (MOJIYJIIO)
o0ecrieunBaeTcs BBIIIOJIHEHUE CIEAYIONIMX JOMOJHUTEIbHBIX TpeOOBaHUM B
3aBUCUMOCTH OT UHAMBUIYATbHBIX OCOOCHHOCTENH 00yJaronuxcsi:

1. uHCTpyKUMsI 1O TOpSAKY MPOBENEHUS  NPOLEAYpbl  OLIEHWBAHHUSA
MPENIOCTaBIsACTCA B JOCTYNMHON (popme (YCTHO, B MUCBMEHHOM (opMe, YCTHO C
UCIIOJIb30BAaHUEM YCIIYT CYpJIONIEPEBOAUNKA);

2. nmoctymHas (opma mpeaocTaBIeHuUs 3aIaHUi OIEHOYHBIX CPENICTB (B MIEYAaTHOM
dbopme, B mevyatHod (opme yBeIMUYEHHBIM MIPUPTOM, B (HOpPME 3JIEKTPOHHOTO
JIOKYMEHTA, 3aJJaHusl 3aYMTHIBAIOTCS ACCUCTEHTOM, 3aJaHusl MPEAOCTaBIIAIOTCS C
UCITI0JIb30BAaHUEM CYpJONEPEBOIA);

3. nmoctynHas (opma MpeaocTaBiIeHHs] OTBETOB Ha 3ajaHusl (MMCbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, C MCIOJIB30BAHUEM YCIYI acCCHCTEHTA,
YCTHO).

[Tpu HeoOxomuMocTH ISl OOYYArOIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3M0pPOBbSl M HWHBAJIMIOB TNPOLEAYypa OILEHUBAHUS pPe3ylbTaTOB OOYyYEHHUS IO
JUCLUIUIMHE (MOYJII0) MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[IpoBenenue mpoienypbl OLIEHUBAHUS PE3yJIbTATOB 00yUYEHUs MHBAIUIOB U JIUII C
OTPaHUYECHHBIMA BO3MOKHOCTSIMU 3JI0POBbSl JOIMYCKAETCSI C MCMOJIb30BAHUEM
JTMCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.
4,25 TlepeueHb OCHOBHOM U  JOIMOJHUTEIbHOW  y4eOHOM  JUTEpaTypBhl,
HEO0OXOAMMOM ISl OCBOCHHUS TUCIUTIIIUHBIL.
Jlns  OCBOEHMSI JMCUMIUIMHBI WHBAIMIAMU M JIMIIAMU C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/I0POBbSl TPEJOCTABISIOTCS OCHOBHAs W JIOMOJHHUTEIbHAS
ydeOHas JiTepaTypa B BUIE AJIEKTPOHHOTO MOKyMeHTa B (oHAe OMOIMOTeKH U /
WIM B DJJCKTPOHHO-OMOMMOTEUHBIX CHCTEMax. A TakXKe MPeAoCTaBISIOTCS
OecrulaTHO cHenuaibHble YYEOHMKM W ydeOHble nocoOusi, uHasg ydeOHad
JUTepaTypa U CleluaIbHble TEXHUYECKHE CPEICTBA 00Y4YeHMs KOJUIEKTUBHOTO U
WHIMBUIYAJIbHOTO TIOJIb30BAaHMS, a TakKXKe YCIYTH CYypAONEpPEeBOIYHKOB U
TU(HIOCYPIOTIEPEBOTUHKOB.
4.2.6 Metoauueckue yKka3aHus sl 00y4aroIuxcsi 0 OCBOCHUIO TUCIUIIINHBI
B ocBoeHuM AUCHUIUIMHBI WHBAIUIAMU MW JIMIIAMH C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JI0POBBSl OOJIBIIIOE 3HAUEHUE MMEET MHAMBHUAyallbHas padorta.
[Ton maAMBHYalIbHON paboTOM MoapazymeBaeTcs J1B€ (POPMbI B3aUMOJIEHCTBUS C
npernojaBaTesieM: HWHAWBHIyallbHash yuyeOHas pabora (KOHCYNbTallUW), T.€.
JIOTIOJIHUTEIBHOE PA3bSICHEHHE yuyeOHOro Marepuaja M yriyOJeHHOe H3ydeHue
MaTepuajga ¢ TeMHd OOy4JalolUUMHCS, KOTOphIE B O3TOM 3aHMHTEPECOBAHBI, U
WHANBHUIyaJIbHAs BOCTIHUTATENbHAs pabora. HauBMAyanbHBIE KOHCYNIBTAIlUU IO
IpEeaIMEeTy SIBISIOTCS BAXKHBIM (PAKTOPOM, CIIOCOOCTBYIOLIUM HHIWBUTYaTU3alUU
OoOy4JeHUs] U YCTAHOBJICHUIO BOCIUTATEIFHOTO KOHTAKTa MEXIY IMPEINoiaBaTeieM
U Oo0yyarommMmcsT HWHBAaIUAOM WM  OOyYaromuMmcs ¢  OrpPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.
4.2.7 Onucanue  MaTepPHATBHO-TEXHUYECCKOM 0askl, HEOOXOaUMON  JUIA
OCYILIECTBIICHUS 00pa30BaATEIBHOTO MPOoLiecca MO AUCLUIIIINHE
OcBoeHue AWCHUIUIMHBI ~ WHBAIUAAMHU HM  JIMIAMH C  OTPAHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI OCYILLIECTBIISIETCSI C MCIIOJIb30BAHUEM CPEJICTB 00yUEeHHUS
OOIIEro U CHeNUalbHOIO Ha3HAUCHHUS:
- JIKIIMOHHAs ayAuTOpUs - MYJIbTUMEIUWHOE O000pyJOoBaHUE, MOOUIIBHBIMI
paaunokiiace (st 00yJaroIMXCcs ¢ HapYIICHUSIMH CJTyXa); UICTOYHUKU MATAHUS JIJIS
WH/IMBHUIYAIbHBIX TEXHUYECKUX CPE/ICTB;
- yueOHas ayAUTOpHs IS MPAKTUYECKUX 3aHATUH (CEMUHAPOB) MYJTbTUMEANITHOE
o0opyioBaHue, MOOWJIbHBIA paguokiacc (A1 OOYy4aroIUXcsl C HapyIICHUSIMH
cIIyXa);
- yueOHas ayAauTopus sl CAMOCTOSITENbHOM pabOThl - CTaHIApPTHBIE padbouue
MecCTa C TEepCOHAIBFHBIMH KOMIIBIOTEpaMH; pabodee MECTO C MEPCOHATBHBIM
KOMIIBIOTEPOM, C MPOTrPaMMON DKPaHHOTO JIOCTyIa, MPOTPAMMON 3KPAHHOTO
yBEJIUYEHUS U OpailfIeBCKUM JUCILIEEM AJIsi 00yUYaroIUXCsl ¢ HapyIICHUEM 3pEHUSI.
B xaxmoii aymuropuu, rae oOy4arOTCS WHBAIMUIBI U JIUIA C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3/I0pPOBbS, JIOJDKHO OBITh MPEIyCMOTPEHO COOTBETCTBYIOLIEE
KOJIMYECTBO MECT JJIsi 00yUaIoIUXCsl ¢ yUETOM OrpaHUYECHUN UX 310POBBA.
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B yudeOHble ayauTopuu JAODKEH OBbITh OECHpensiTCTBEHHBIM JNOCTYN IS
OOy4aronMxcsi UHBAIUJIOB U OOYYArOIIMXCSI C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBBSI.

B llenTpe KOJIJIEKTUBHOTO MOJB30BaHUS MO MEXIAUCIHUIUIMHAPHON MOATOTOBKE
WHBAJIMJIOB U JIMIl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 310poBbsi [IMK umerorcs
CreluaibHble TEXHUYECKHWE CpeAcTBa OOYyYEeHHsS i HHBAIMIOB W JIMI C
OTPaHUYECHHBIMA BO3MOXHOCTSIMH 37I0POBbSI.

4.3. MudopmanuonHoe odecnedenue 00ydeHust

st cTyieHToB

Epoxun FO. M., Kosanesa H. b. Xumus nis mpodeccuid W CHelUalbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4yHOro mnpoduiied: y4dyeOHUK Mg CTY/I.
yUpexKJICHHH cpe. mpod. odpazoBanus. — M., 2014,

Epoxun FO. M. COopHuk 3ama4y u (C AMJAKTHYECKUM Martepuaiom)— M.: Uzn.
ueHTp «Axkagemus» 2010.

Epoxun FO.M. COOpHUK TECTOBBIX 3a/laHUW MO XUMUU: y4eO. mocodue sl CTy/I.
yupexaeHuil cpell. npod. oOpazosanus. — M., 2014.

BonkoB A.M., Kapckuit .M. bonpmon XMMHUYECKHM CHPABOYHUK. — MH.:
CoBpemennas mkodaa, 2005

Juck C/I. Xumudeckas sHuuknoneaus Yacrts 1,2.

Epoxun 1O.Jl. Dnexkrponusiii yueonuk: Xumus. — M: U3a. nentp «Axamemusd»
2014

L'abpuensan O. C., Ocmpoymos U. I'. Xumusi nist npodeccuil U crienuaibHOCTEH
€CTECTBEHHOHAYYHOTO MpOouisi: Y4YeOHHK HJisi CTYJEHTOB NMPoheCcCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHu3alliii, OCBAaMBAIOIIUX MPO(PECCHH U CIHEIUATbHOCTH
CIIO — M., 2017.

I'abpuensn O. Cu Op. Xumuda. Ilpaktukym: ydeb. mocoOue i CTYACHTOB
poecCUOHANIbHBIX 00pa30BaTEIbHBIX OpraHu3aliii, OCBaMBAIOIIUX MPOPECCUr
cneumanpHocTu CI1O. — M., 2017

L'abpuenan O. C., Ocmpoymos U. I'. Xumus s npodeccuit u crienraibHOCTEN
COLIMAJIBHO-?)KOHOMHYECKOTO M TYMaHUTAapHOro mnpoduiiel: y4eOHHK i CTYA.
yupexJieHuit cpen. mpod. oopazoanus. — M., 2014.

labpuenan O. C., Ocmpoymos H. I., Cnaoxoe C. A., [Hopopeesa H.M.
[TpakTtukym: yue0. mocobue s CTyA. yUpexkaAeHu cpea. mpod. oOpazoBaHus. —
M., 2014.

L'aopuensn O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumus: mocobue s
noarotoBkn k EID: ydebd. mocobue nsi CTyACHTOB MpOodhecCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHU3aIiii, OCBAWBAIOIIUX MPOPECCUU U CIENUATHLHOCTH
CIIO — M., 2017.

Labpuensn O. C., Jlvicosa I'. I Xumus. Tectsl, 3a1auu U ynpakHEHUs: y4eo.
nocobue i CTY/. yupexaeHuit cpe. mpod. oopazoBanus. — M., 2014.

Cnaoxos C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvanosa H. H. Xumust ajist
npodeccuii W CHEUUATBHOCTEH  TEXHUYECKOro mnpoduiis. DIEeKTPOHHOE
NPUJIOKEHUE (PJIEKTPOHHOE Y4YeOHOE U3JaHHWE) ISl CTYA. YUYPEKISHUU Cpell.
npod. obpazoBanus. — M., 2014.
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st npenoxaBaTesis

06 obpazoanuu B Poccuiickoit denepanuu: denep. 3akod ot 29.12.2012 Ne273-
@3 (B pen. Genepanbubix 3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne
120-® , ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317- @3 o1 03.02.2014 Ne 11-03, ot 03.02.2014 Ne 15-®3, ot 50.05.2014 No 84-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMHA
®denepanbHbIM 3aKk0HOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ u3M. oT
19.12.2016).

[Tpuka3z MunuctepctBa 06 oOpazoBanuu u Hayku P® ot 31 mexabps 2015 r. Ne
1578 "O BHeceHMH u3MEHEHHMH B  (eaepanbHBIA  TOCYAapCTBEHHBIN
00pa30BaTeNbHBIA CTAaHAAPT CPETHETO OOIIero 00pa3oBaHUs, YTBEPIKICHHBIM
npukazoM MuHuctepcTBa obpazoBanust U Hayku Poccuiickoin denepammu ot 17
mast 2012 . N413".

[IpumepHass ocHOBHasi oOOpa3oBareibHas MporpaMma CpEeIHEro  OOLIEeTro
oOpa3oBaHus, OJOOpEHHAsI penieHueM QeaepaTbHOT0 Y4eOHO-METOIUYECKOTO
00bEeIUHEHHUS TI0 001IeMy 00pa3oBaHuio (MPoTokoa oT 28 uroHs 2016 1. Ne 2/16-
3).

Crnanxo u ap. Xumus 1y npodeccuil U CnenuagbHOCTER TEXHUYECKOrO IpouiIs
(anexkTpoHHOE npuioxenue). — M.,2017

HNuTepHer-pecypcesnl

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBsI TOpBD?).

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAalT AJIsI MKOJIHHUKOB « XUMUSD).
www. alhimikov. net (O6pa3oBaTeybHBIN CAUT IJI IKOJIbHUKOB).

www. chem. msu. su (DekTpoHHas OMOINOTEKA 10 XUMUN).

www. enauki. ru (MHTEepHET-U3AaHue A yuuteneil « EcTeCTBeHHbIE HAYKN» ).
www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTAOps).

www. hvsh. ru (kypHan « XUMHS B IIIKOJIE»).
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5. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JTUCHUTIIAHBI

KoHTposib, ¥ omeHKka pe3yabTaTOB OCBOEHUS YYEOHOW MUCIMUIUIMHBI OCYIIECTBIISETCS
npernojaBaTeyieM B IPOIecce MPOBEACHUS MPAKTUYECKUX 3aHSATUU W 1a00paTOpHBIX pador,
TECTUPOBAHUSA, a TAK)KE BBIMOJTHEHHUS OOY4YaIOIUMHKCS WHIWBHAYAIbHBIX 3aJaHUH, IMPOCKTOB,
HCCIICIOBAHUM.,

Pe3yabTarsl 00y4yeHus @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(ocBOEHHbBIE YMEHMS1, YCBOCHHbIE 3HAHNS) pe3yJabTaToB 00y4eHHsI
- Ha3pIBaTh: W3y4YCHHbIC BemiecTBAa 10 | XMMUYECKHH JUKTAHT
TPUBHAIIBHOU 58 5 MEXIyHAPOAHOU
HOMEHKJIAType;

-onpeesAThb:  BAJEHTHOCTL M CTENEHb | TecTMpOBaHME XUMHUYECCKOMN JTUKTAHT.
OKHCIICHUSI XMMHUYECKUX JJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCIMHECHUSAX, 3apsif
MOHA, XapaKTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX u OpraHUYEeCKHUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIb,
MPUHAUIEKHOCTh  BEUIECTB K  Pa3HbIM
KJIaCCaM HEOPraHMYECKUX M OPraHu4EeCKUX
COCJIMHEHM;

-XapaKTepu30BaTh:  3JEMEHThl  MaJbIX
NEepUOJI0B 1O  UX  IOJIOKEHUI0 B
Ilepuonnueckon cucreme .M. Menneneesa;
o0iye XHWMHUYECKHEe CBOWCTBa METAJIOB,
HEMETAJIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKHUX u OpraHUYEeCKHUX
COCIMHEHUH; CTPOCHHE U  XUMHUYECKHE
CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX H
OPraHUYECKHX COCIMHEHUN;

-00BSICHATDH: 3aBUCHMOCTb CBOMCTB BELIECTB
OT HUX COCTaBa M CTPOCHHUs, NPUPOLY
XUMHUYECKON CBs3M (MOHHOW KOBaleHTHOH, | [IpakTudeckue, wuccneaoBareabckue padoThI,
METaJUIMYECKOU nu BOJIOPOJIHOM), | BHEAYAUTOPHAs CAMOCTOSATENbHAs paboTa.
3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakuMu U TOJOXKEHUE  XUMHUYECKOTO
paBHOBECHS OT Pa3INYHBIX (PAKTOPOB;
-BBINOJIHATHL XMMHUYECKHMI JIKCIEPHMEHT:

TectupoBanue, MpoBepouHbie paboTa

o pacno3HaBaHUIO BOKHENIINX
HEOPraHUYECKUX u OpPraHM4eCKuX | JJaGopaTOpHbIE paOOTHI
COCIUHCHMUIA,

- NPOBOJAUTHL paACUETHl IO XUMHUYECKUM

dbopMynaM U ypaBHEHHSIM pEaKIIUii;

-OCYIICCTBJIATD CaMOCTOSITENIBHBIA  TTOUCK HpaKaneCKaﬂ, IIpoBEpOYHaAsL u
XUMUYECKON UH(pOpMaLn C | caMOCTOsITeNIbHAsl BHEAYIUTOpHAsI PaOOTHI
HUCIIOJIb30BAaHUEM Pa3JINYHBIX HCTOYHHUKOB | CaMocTOsATEIbHAS BHEAyAUTOPHAA pa6OTI)I
(cnpaBOYHBIX,  HAyYHBIX W  HAY4YHO-
MOMYJIIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB Nurepuera);
HCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTHHU
UIs O0paOOTKM W Tepefayd XUMHUYECKOU
nHpopMallUld M €€ TMpeJICTaBlIeHHUs B
pa3nu4YHbIX (hopMax;

25




