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dhopma oOyueHus: ouHas
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Pabouas nporpamma y4eOHOM TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

(dhenepaIbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa CpeaHEro oOIero oOpa3oBaHMs
(ITpuka3z MunuctepcTBa oOpa3oBanust 1 Hayku Poccuiickoit deneparuu ot 17.05.2012 Ne413 (c
n3MeneHusMu Ha 12.08.2022));

MIPUMEPHON OCHOBHOU 00pa3oBaTelIbHOM MPOrpaMMBbI CpeHero obmiero oopasopanus (OmoOpeHa
pemieHreM ¢enepaabHOro y4eOHO-METOAMYECKOro OOBeIWHEHHS MO o0IeMy 00pa30BaHUIO
(mpotoko:n ot 28 utons 2016 r. Ne 2/16-3));

pacniopspkenus MunucrepcrBa npocsetenust Poccuiickoit @enepanuu ot 30 anpens 2021 r. Ne p-
98 «O0 yTBepKIeHUU KOHIEMIINH TPENoAaBaHus 00IIe00pa30BaTEIbHBIX JAUCIUIUIHH C YIETOM
npodeccnoHaNbHOM HaMpaBiICHHOCTH MPOrpaMM CpelHero mnpodeccrnoHalbHOTO 00pa3oBaHMUs,
peain3yeMbIX Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHuUs;

pacnopsbkenust MunuctepcTBa npocseiienus: Poccuiickoit @enepanuu ot 25 aBrycrta 2021 r. Ne p-
198 «O6 yTBepKICHHM METOAMK TMPENoJaBaHus IO 001eoOpa3oBaTeIbHBIM (00sS3aTCIIBHBIM)
muctuminHam  («Pycckuil  s3bik», «Jluteparypa», «HOCTpaHHBIA s3bIK», «MaremaTHKay,
«Ucropusa» (umu «Poccust B mupe»), «Pusnyeckas KylabTypa», «OCHOBBI 0€30MaCHOCTH
KHU3HENEATSITBHOCTHY, K ACTPOHOMHS») C YUETOM NMPO(hecCHOHAITBHOM HAPaBIEHHOCTH MTPOrpaMM
cpenHero mnpoQeccHOHANIBHOTO O00pa30BaHUsA, pealn3yeMbIX Ha ©0a3e OCHOBHOTO OOIEro
o0Opa3oBaHMs, NpPEAyCMATPUBAIOIINE WHTEHCUBHYIO  00IIE00pa3oBaTeIbHYI0  IOATOTOBKY
oOy4aromuxcsi ¢ BKIIOUYEHHUEM MPUKIATHBIX MOAYJEH, COOTBETCTBYIOIIMX MpoheCcCHOHATBHON
HANpaBICHHOCTH, B T.4. C YYETOM NMPUMEHEHUS! TEXHOJOTHH IUCTAHIIMOHHOTO U 3JEKTPOHHOTO
o0OyueHusl.

nuceMa Munnpocsemenust Poccun ot 01.03.2023 N 05-592 «O HanpaBiieHUU pEeKOMEHAALUN»
(BMecte ¢ «PexoMeHanmuMsMU TO pealu3alMyd CpeaHero oOlmiero oOpa3oBaHUs B Tpeaeax

OCBOEHUS 00pa30BATENBHOM MPOrpaMMBbI CPEIHETO MPOPECCUOHATBHOTO 00PA30BAHHUS).

Opranm3anus-pazpadorunk: Meaunuackui koutemx CITMY

Pa3paborunku:

I'ycokosa Enena Braoumuposna (npenooasamens xumuu)

CoracoBaHo:

W.o. Iupextop Hayunoit menuinuckoit oubnuotexku CI'MY Kysunenosa Upuna ['ennagueBna

PaGouas nporpamMmma pacCMOTpE€Ha U COIJIaCOBaHa Ha 3aCCAaHUN METOAUYCCKOT'O COBETA

1o cpeaHeMy npodeccruoHabHOMY 00pa3oBaHuto oT «25» mas 2023 r. [Iporokon Ne 3

ot «30» mas 2024 r. ITporokomn Ne3

oT «22» mas 2025 r. [Tporokoir Ne3
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
YYEBHOU JUCIHUATIJIAHBI

II1.02 Xumust
1.1. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:

VYuebnas nqucruruinaa [1/1.02 Xumus siBnsieTcst 00s3aTeIbHOM YacThio 0011e00pa3oBaTeILHOTO
[UKJIa TMPOrpaMMbl TOATOTOBKU CIICIMAIMCTOB CpeaHero 3BeHa mo crnenuanbHocTn 31.02.03
«JIabopaTopHasi AMarHOCTHKAY.

1.2. I_[e.m, U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJINHBI:

[IpenMeTHble, JUYHOCTHBIE M  METANpPEIMETHBIE pE3YJIbTaThl, PErJIaAMEHTUPOBAHHBIE
tpeboBanusiMu PI'OC COO, peanus3yrTcss B IMOJTHOM O0BEME IMyTEM CHHXPOHU3AIIUU CUCTEMHO-
JESTeTbHOCTHOTO U KOMIIETEHTHOCTHOTO TIOJIX0/I0B, B 00ECIIEYEHNH €JMHCTBA MPOLIECCOB BOCIIUTAHMS,
paszBuTus U oOydenus B nepuos ocBoerus [TIICC3.

IIpenmeTHble pe3yJibTaThI:

1) chopMHUpOBaHHOCTH MPEICTABICHUI: O MaTEPHAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U
[I03HABAEMOCTHU SIBJIEHUM MPUPOABI; O MECTE U 3HAUEHUU XMMHUU B CHCTEME E€CTECTBEHHBIX HayK U €€
ponu B 00ecleYeHHH YCTOWYMBOTO Pa3BUTHs YEIOBEYECTBA: B PELICHUH MPOOJIEM HKOJIOTMYECKOM,
SHEPreTUYECKON M MUIIEBOM 0€30I1aCHOCTH, B Pa3BUTHUU MEIWLIMHBI, CO3/IaHUU HOBBIX MaTEpUasOB,
HOBBIX HCTOUYHUKOB YHEPTHH, B 00ECIIEUEHUH PAIIMOHATILHOTO TPUPOIOTIOIB30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U 00ILEH KyJIbTYphl YEJIOBEKA, a TaKK€ 3KOJOTMYECKH 0OOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3[I0POBBIO U IIPUPOTHOM Ccpefie;

2) BnaJieHue CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIOYAeT: OCHOBOIIOJIATrAl0IINE TOHATHS
(IOTIOTHUTENFHO K CHUCTEME IMOHSATUH 0a30BOr0 YpOBHS) - H30TOIBI, OCHOBHOE U BO30YXKIECHHOE
COCTOSIHME aToMa, TMOpUAM3alMsl aTOMHBIX opOuTanel, xumuueckas cBsa3b ("c" u "n", kpaTHbIe CBSI3N),
MoOJIIpHasi KOHIEHTpalus, CTpyKTypHas dopmyna, usoMepus (CTpyKTypHasi, reomeTpuyeckas (Iuc-
TpaHC-U30MEpHsl), TUIIBI XUMUYECKUX peaklnii (rOMO- U TreTeporeHHbIie, 00paTUMbIe U HEOOpaTUMBbIE),
pacTBOpbl  (MCTHHHBIE, JHUCIEPCHBIE CUCTEMBI), KpPUCTAJUIOTUAPATHI, CTENEHb JAMCCOLUAINH,
ANEKTPOJIN3, KPEKUHT, pUOPMUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33pEHUYECKIE 3HAHMS,
JIeKalMe B OCHOBE NMOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJICHUI, COBPEMEHHbIE
IIPEJICTABICHNUS] O CTPOEHUM BEILECTBA HAa aTOMHOM, MOJIEKYJSIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX;
MPEJCTAaBICHUSI O MEXaHM3MaX XUMHUYECKHX PEaKIHUil, TEepMOJUHAMHUYECKMX M KHHETHYECKUX
3aKOHOMEPHOCTSX MX IPOTEKaHWs, O XHUMHUYECKOM PpaBHOBECUH, JHUCIEPCHBIX CHCTEMaX,
(aKkTOJIOrMUEeCKUEe CBEJIEHUS O CBOMCTBAX, COCTaBe, IMOJYYEHHH M O€30MacCHOM HCIOJb30BaHUU
BOXHEUIIMX HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH AeATeNbHOCTH
4esoBeKa; OOLIMX HayuHbIX MPHUHIMIIAX XHMHUYECKOro IMPOMU3BOJCTBA (Ha NMpUMEpPE IMPOU3BOJICTBA
CepHOM KUCIIOTHI, aMMHUaKa, MeTaHoIIa, nepepaboTku HedTh);

3) chopMuUpOBaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBSI3b U3YUEHHBIX
MOHATHH, IPUMEHATH COOTBETCTBYIOIHE IIOHATHUSA IIPH ONMCAHUN CTPOECHHUS U CBOWCTB HEOPraHUYECKUX
U OpPraHMYeCKHUX BEIIECTB M HX NPEBpAIICHUI; BBIABIATh B3aUMOCBSA3b XMMUYECKUX 3HAHHUHA C
MOHATUSAMH U TIPEACTABICHUSAMH APYTUX MIPEIMETOB AJIsl 00JI€€ OCO3HAHHOTO TOHUMaHUS U 00BSICHEHUS
CYLIHOCTH MAaTepUalbHOrO0 E€JUHCTBA MHpA; HCIOJb30BAaTh CUCTEMHbIE XWMHUYECKHUE 3HAHUS IS
OOBSICHEHUS U IPOTHO3UPOBAHHUS SBJICHUHN, UMEIOIIMX €CTECTBEHHOHAYYHYIO IIPUPOTY;

4) cpopMUPOBAHHOCTb YMEHUHN HCIOJIb30BaTh HAWMEHOBAHHUS XMMHYECKUX COECTUHEHHM
MEXYHApOAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHMU M TPUBUAJIbHBIE HAa3BaHMs BEIIECTB,
OTHOCSIIIUXCS K M3yYEHHBIM KJIaccaM OpraHMYeCKHX W HEOpraHMYeCKHX COEIUMHEHUI; UCIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (POPMYJI HEOPraHMUECKUX BEIIECTB, MOJEKYJSPHBIX H
CTPYKTYpPHBIX (Pa3BEPHYTBIX, COKpPALIEHHBIX M CKEJIETHBIX) (OPMYyJl OPraHMYeCKUX BEIECTB;
COCTaBJIATh YPaBHEHHS XHMHUYECKHMX PEAKIMH M PACKpbIBaTh HX CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IMOCPEJCTBOM COCTaBJIEHHUS 3JEKTPOHHOTO OalaHca 3THUX peakUuid;
peakiuii MOHHOro oOMeHa MyTeM COCTABJIEHHS MX IOJIHBIX M COKpAIIEHHBIX MOHHBIX YpaBHEHHIA;
peakuuil TuApoin3a, peakuuid KoMIuiekcooOpa3oBaHusl (Ha MpUMepe T'MJIPOKCOKOMIIIIEKCOB IIUHKA U
AIIOMUHUSA); TIOATBEP)KAATh XapaKTepHble XMMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMH
AKCIIEPUMEHTAMU U 3aMUCSMU YpaBHEHUI XMMUYECKUX PEeaKIuil;

5) chopMHPOBAaHHOCTh YMEHUH KIIacCU(DUIIUPOBATh HEOPIraHWYECKHUE U OPraHUYECKHE BELECTBA
U XUMHUYECKHE DPEaKIMH, CAMOCTOSATEIbHO BBIOMPATh OCHOBAHMS U KPUTEPUU IJIs KJIACCU(PUKALUU



M3Y4aeMbIX XUMHYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTAB M BAKHEUIINE CBOWCTBA BEIIECTB,
MpUHAJISKAIINX K ONpeAeTeHHBIM KjaccaM U TpyIIaM COEAMHEHHH (TPOCThIE BEIIECTBA, OKCHIBI,
THJIPOKCHUJIBI, COJH; YIJICBOIOPOMABI, MPOCThIE A(UPBI, CHOUPTHI, (EHOIBI, albICTUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CIIOXKHbBIE A(QUPBI, KUPBI, YIIEBOAbI, AMUHBI, AMHHOKHUCIOTBHI, OENKH);
MPUMEHATHh 3HAHHUS O COCTABE M CBOMCTBAX BEIIECTB ISl SKCIEPUMEHTATILHOW MPOBEPKH TUIIOTE3
OTHOCHUTENIbHO 3aKOHOMEPHOCTEH MpOTEKaHHS XUMHYECKUX peakUuid W IMPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

6) chopMHpPOBAaHHOCTH, YMEHHI NOITBEp)KIaTh HA KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIOCOOHOCTH OpPraHWYEeCKHX COEAMHEHHH OT KpPaTHOCTH W THIIA
KOBaJICHTHOM CBsi3M ("'c" 1 "1'"), B3BAWMHOTO BIUSHUS aTOMOB M I'PYIIIT aTOMOB B MOJICKYJIAX; a TAKXKE OT
0cOOEHHOCTEH peaan3ay Pa3InIHbIX MEXaHU3MOB POTEKAHUS PEAKLIUH;

7) chopMUPOBAHHOCTH YMEHHM XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM
U BO30Y)XIIEHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 3yieMeHTOB | - 4 mepuonoB Ilepmommueckoit
cuctembl J[.M. MeHneneeBa W WX BaJICHTHBIC BO3MOXKHOCTH, HCIHOJIb3ys monstus "s", "p", "d-
3JIEKTPOHHBIE" OPOUTANIN, SHEPTETUYECKHE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU COETMHEHUH 10 epHUOoIaM U TPYIIaM;

8) BiazeHuWe CUCTEMOW 3HAHUM O METOJAaX HAyYyHOro TIO3HAHMS SIBICHUW TNPUPOIBL,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUAMU IPUMEHSATH 3TH 3HAHUSI [TPH SKCIIEPUMEHTATFHOM
WCCIICZIOBAHUHM BEIIECTB U ISl OOBSICHEHUS XUMUYECKHMX SIBJICHUH, MMEIOIMIUX MECTO B MPHUPOIE
MPAKTUYECKON ACSITEILHOCTH YETIOBEKA U B IIOBCEHEBHOM KU3HU;

9) chopMUPOBAHHOCTH YMEHHI ITPOBOUTH PACUETHI IO XUMUIESCKHM (DOPMYyIIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIMil C UCTIOJIb30BaHUEM (U3UUYECKUX BEIMYUH (Macchl, 00bema ra3oB, KOJIHMUYECTBA
BELIECTBA), XapaKTEPU3YIOIIMUX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUYETHl MO HAXOXKJIECHUIO
XUMHUYECKOH (hOpMyIIbI BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOIYKTa PeaKIIuH,
€CIM OJHO M3 HCXOJHBIX BELIECTB JaHO B BHJE pacTBOpa C OIPEIEICHHONM MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); PACUEThl MAaCCOBOM MM 0OBEMHOM
JI0JTM BBIXO/A MMPOYKTA PEAKIIUU; PACYEThI TEIIIOBOTO 3(PeKTa peakiuii, 00beMHBIX OTHOIICHUH T'a30B;

10) chopMuUpOBaHHOCTh YMEHUN MPOTHO3UPOBAThH, AaHAIM3UPOBATH M OLICHUBATH C MO3HMIIUN
9KOJIOTMUYECKOI 0€30I1aCHOCTH MOCEICTBUS OBITOBOM M NMPOU3BOJACTBEHHOM NEATEIBHOCTH YEIIOBEKA,
CBSI3aHHOM C mepepadOTKOM BEIECTB; UCTIOIb30BaTh MOMYyUYEHHBIC 3HAHUS JUIS MPUHATHS TPAMOTHBIX
penieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

11) chopmupoBaHHOCT, YMEHUN CAMOCTOSITENFHO TJIAHUPOBATh U MPOBOAUTH XUMHUYECKUN
OKCIIEPUMEHT (TOJyYe€HWEe M M3YYCHHE CBOWCTB HEOPraHMYECKHMX M OPraHUYEeCKUX BEIIECTB,
KaueCTBEHHBIEC PEAKIIUU YIJIEBOJIOPOIOB PA3IMUHbIX KJIACCOB M KUCIOPOJICOACPKAIINX OPTaHUYECKUX
BEIIECTB, PEUICHUE IKCIIEPUMEHTAIbHBIX 3aJ]a4 110 paclo3HaBaHUIO HEOPTAaHUYECKUX U OpraHMYEeCKHX
BEIIECTB) C COONOJIEHHEM TMpaBuil OE€30MacHOro OOpalleHus ¢ BeHlecTBaMH U JaOOpPaTOpPHBIM
o0opynoBaHuemMm, (opMynHpoBaTh LEIH HCCIEA0BaHUSA, MPEAOCTaBIATh B pa3iuyHOM (opme
pe3yabTaThl SKCIEPUMEHTA, AHATIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

12) cpopMHUpPOBAaHHOCTH YMEHMHM OCYLIECTBIATH lI€JICHANPABICHHBIH TOUCK XUMHUYECKOU
nH(pOpMaIlUY B Pa3IMYHBIX ICTOYHHUKAX (Hay4dHasl U yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM
uHopmanuu, cetb MHTEpHET W Apyrue), KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYI0 HH(POPMAIIHIO,
nepepadbaThIBaTh €€ U UCMOJB30BaTh B COOTBETCTBUH C MOCTABICHHOMN y4eOHOM 3a/1a4eii;

13) chopMHUpPOBAaHHOCTH, YMEHHI OCO3HABATh OMACHOCTH BO3JCHCTBUS HA >KUBBIC OPTraHU3MBbI
OMpEIEJICHHBIX BEIIECTB, MOHUMAasl CMBICI MOKa3aTessl MPeAesIbHOW TOMYyCTUMOW KOHIEHTpAIuH, U
MOSICHATh HAa MPUMEpax CIOCOObI YMEHBINEHUS W TMPEJOTBPAIICHUS WX BPETHOTO BO3JACHCTBHUS Ha
OpraHu3M YeJIOBEeKa.

JInuHOCTHBIE pPe3yJbTaThl OCBOCHHUS Pab0Yeil MporpaMMbl JOJKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTH 00YUaIONINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH,
CHUCTEMOH TIEHHOCTHBIX OPHUEHTAIIMM, TMO3UTHUBHBIX BHYTPEHHUX YOEKIEHWUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIeCTBa, pACHIMPEHUE KU3HEHHOTO OIBbITa W OIbITa
JeSITeIbHOCTH B MPOLIECCE PeaT3allii OCHOBHBIX HAIIPABJIEHUN BOCIIUTATEIbHOM €S TENBHOCTH, B TOM
YHUCJIE B YACTHU:

2Pax3cOanCcK020 60CRUMANHUA:

— chOpMUPOBAHHOCTh TPAKAAHCKON MO3UIIMK O0YYaromIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;



OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX TIPAaB U 0OS3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIOPSIIKA;
NPUHATHE  TPAAUIMOHHBIX  HAIMOHAJBHBIX, OOIICYENIOBEYECKUX T'YMAaHHUCTHUECKUX U
JEMOKPaTUYECKUX [IEHHOCTEH;
TOTOBHOCTb ~ IPOTHBOCTOSTH  HMJICOJIOTMHM  AKCTPEMH3Ma, HAIMOHAJIU3Ma, KCeHO(poOHH,
JUCKPUMMHALIMY TI0 COIMATIbHBIM, PEIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JESTENIbHOCTh B HHTEpecax TpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJICHUU B 00111€00pa30BaTebHON OpraHu3aliy U JeTCKO-FOHOLIECKUX
OpraHM3alusix;
yYMEHHE B3aMMOJICHCTBOBATh C COLIMATLHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HA4YCHHEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

nampuomu4ecKo20 60CRUMAHUA:
c(OPMUPOBAHHOCTh POCCUUCKON TpakJAaHCKOM HWIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH Iiepes] PonmHOMN, ropmoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHHE K TI'OCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U HPUPOJTHOMY
HaCJIeUIO, TMaMATHUKAaM, TpagulusM HaponoB Poccuu, noctwxkenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;
ujeiHast yOex1eHHOCTb, FOTOBHOCTD K CIIY)KEHMIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €TI0
cyan0y;

0YX08HO-HPABCMEEHHO20 60CNUMAHUA
OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUICKOr0 HAPOIa;
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;
CIOCOOHOCTh OIEHMBATh CHTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEUICHUsS, OPHEHTHPYSICHh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOWYUBOTO OYAYIIETro;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSM U (WJIN) JPYTUM YJI€HAM CEMbH, CO31aHUIO CEMbU
Ha OCHOBE OCO3HAHHOT'O MPUHATUSA IEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUM C TPATULIUSMHU
HaponoB Poccuu;

ICMemu4ecKo20 60CRUMAaHUA:
ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas ICTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA;
CIIOCOOHOCTh BOCIIPUHUMATH Pa3iMuYHbIE BHUJIbI MCKYCCTBA, TPAAUIMK U TBOPYECTBO CBOETO U
IPYTUX HapOJ0B, OLIYIIaTh 3MOIMOHATIBLHOE BO3/ICHCTBIE HCKYCCTBA;
yOeXXI€HHOCTh B 3HAUUMOCTH JJIs1 TMYHOCTH M O0IIECTBA OTE€YECTBEHHOTO U MUPOBOT'O MCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULINI U HAPOJAHOTO TBOPUECTBA;
TOTOBHOCTh K CaMOBBIPa)KEHHIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

Qusuueckozo socnumanus:
c(hOpMHUPOBAHHOCTH 3JI0POBOTO U O€301MacHOro o0pasa »KW3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBbIO;
noTpeOHOCTh B (PU3MYECKOM COBEPLICHCTBOBAHMHM, 3aHATUSAX CHOPTHBHO-03/I0POBHUTEIBHOM
JeSITeNIbHOCTBIO;
AKTUBHOE HETIPHUATHE BPEAHBIX MPHUBBIUEK W WHBIX (POpM MpUUMHEHUs Bpena (Hu3MdeckoMy U
IICUXUUYECKOMY 3/I0POBBIO;

TPYZOBOT'O BOCIIUTAHHUS:
TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;
TOTOBHOCTh K AKTHMBHOM JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATE TAKYIO JESTEIILHOCTD;
UHTEpEeC K pa3nyHbiM chepam mnpodeccuoHalbHON JAEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OyayIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HH,

9IKOJI02UHECKO20 60CRUMAHUA:
cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYIbTypbl, NOHMMAaHHE  BIHSHHUA  COLHMAIBHO-



SKOHOMHYECKUX IPOILIECCOB HA COCTOSIHME MPHPOJHON M COLMATBHOW CpeIbl, OCO3HAHUE
I00ATBHOTO XapaKTepa IKOJIOTHISCKUX TPOo0IIeM;
IUIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUUA B OKPYXKAIOLIECH Cpele HAa OCHOBE 3HAHUS LIEJIEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENIPUATHE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOILIEH CPEAE;
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC AKOJIOTHUECKUE MOCISACTBHUS MPEIITPHHUMAEMBIX
JEHCTBUMN, TPEAOTBPALLATD UX;
paciivpeHye OnbITa AeITeIbHOCTH YKOJIOTUYECKOM HAIlPaBIEHHOCTH;
LEHHOCTH HAyYHOTO MMO3HAHUS:
c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIIECTBEHHOM MpPaKTHUKH, OCHOBAHHOTO Ha JMajore KyJIbTyp, CIOCOOCTBYIOIIErO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIHTYPHOM MUPE;
COBEpIICHCTBOBAHUE SA3bIKOBOM U YUTATEIBCKOM KyJIbTYpPbI KaK CPEJICTBA B3aUMOICHCTBHUS MEXKIY
JIOJIbMU ¥ TIO3HAHUST MUPA;
OCO3HAaHHE IIEHHOCTH HAy4YHOW JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO H
HCCIIEIOBATENBCKYIO A TEIIbHOCTh MHIUBUYaTbHO U B TPYIIIIE.
MeTtanpeaMeTHble pe3yJibTAThl OCBOCHHS pad0Yeil MPOrpaMMBbl JIOJDKHBI OTPaXKaTh:
08J1a0eHUe YHUBEPCAIbHBIMU YHUeOHbIMU NO3ZHAGAMEIbHBIMU OCUCHBUAMU:
a) bazoevie n02uyuecKue 0elcmeus:
caMoCTOSITeNNbHO (GOpPMYyIUPOBATh M aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBEHHBIM NMPHU3HAK WJIM OCHOBAaHWS JJI CPABHCHHS, KIACCH(PUKAIIUU H
000011IeHH S ;
OTIPEEIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSX;
BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTh, OLIGHUBATh COOTBETCTBUE PE3YJIbTATOB IEINSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIeM;
0) bazoevle uccnedosamenbcKue 0UCMEUs:
BJIQJICTh HABBIKAMHU YYeOHO-HCCIICIOBATENILCKOH W TIPOSKTHOM JEATEIhbHOCTH, HaBBIKAMH
paspetnieHus npoodiem;
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY TOWCKY METOJOB PEIICHHS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,
OBJIAJICHUEC BUJAMH JCATCILHOCTH TIO IOJTYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETaInH,
peoOpa3oBaHNI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHUCIIC TIpU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;
(dbopMUpOBaHHWE HAYYHOT'O THIA MBIIIJICHUS, BIQJCHUE HAyYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHSITHSIMA W METOJIaMU;
CTaBUTh U (HOpPMYIHpPOBaTh COOCTBEHHBIC 3a/ladyl B 00pa30BaTENbHON MACSITENBHOCTH H
JKU3HEHHBIX CUTYaIUsX;
BBISIBJISITH IPUYHHHO-CIICJICTBCHHBIC CBSI3H U aKTYTM3UPOBATH 3a/1a4y, BEIJIBUTATh THIIOTE3Y €€
pellIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKACHHIM, 3a/1aBaTh MapaMeTPhI
U KPUTECPUU PEIICHHS,
AHAIM3UPOBATH MOJYYCHHBIE B XO/I€ PEUICHUS 3a/1a4d Pe3yIbTaThl, KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;
JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBAThH IPUOOPETCHHBIHN OITBIT,
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaJM3a MMEIOIIUXCS MaTEePHATBHBIX U
HEeMaTepUaTbHBIX PECYpPCOB;
OCYIIECTBIISITh II€TICHANPABICHHBIA TOUCK TIEPEeHOCa CPEICTB M CHOCOOOB JEWCTBUSA B
po(hecCHOHATBEHYIO CPey;
YMETh IMePEHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,
CTaBUTH MPOOIEMBI U 334U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;



8) paboma c unghopmaueii:

BJIa/IETh HaBBIKAMH MOIY4YeHUs MH(OPMALIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIEHO
OCYIIECTBIISATh MOWCK, aHAIIN3, CUCTEMATH3AINI0 U UHTEPIPETANNIO HHPOPMAIIMH Pa3TUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

CO3/aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4yeTOM Ha3HadeHUs MH(OpMAIMU U TEIeBOU
ayJIMTOPUH, BBIOUpPAst ONTHUMAIBHYIO GOpMY TIPEICTABICHUS U BU3yalU3alliu;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMALUU, €€ COOTBETCTBUE IIPABOBHIM H
MOpaIbHO-3THUYECKUM HOpMaM;

UCIIONIb30BaTh CPEJCTBA WH(M)OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeH s, IPaBOBbIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TaCHOCTH;

BJIa/IETh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI MHPOpMAINH, HHPOPMAITMOHHON 6€301MacHOCTH
JIUYHOCTH.

0671a0eHUe YHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCTICEUAMU:

a) oowenue:

OCYIIECTBIISATH KOMMYHHUKAITMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJlbHbIE CPEICTBa OOIICHUS, TOHUMATh 3HAUYEHUE COITMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIIEHUS U B3aUMOJICHCTBUS,

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIINN;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

0) coemecmuas 0eaAmenabHOCHb:

MOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JACWUCTBUNA C Y4eTOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 YiIeHa KOJUIEKTHBA,

MIPUHUMATB 1€ COBMECTHOM JI€SITEIbHOCTH, OPTaHU30BBIBATh M KOOPAUHUPOBATH ACHCTBUS 110
ee JOCTHKEHHMIO: COCTABJIATH IUIAH JCHCTBUI, pacmpelneisiTh pPOJIH C YY4EeTOM MHEHH
YYaCTHHUKOB OOCYXJIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKIAJa M KaXJOTO yYaCTHHKA KOMaHIbl B OOIIMH pe3ynabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TIPOEKTHI, OIICHHBATh HJAEU C TO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH padOTy B YCIOBUSX pPEaTbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErHYECKOE MOBEJIECHNE B PA3IMYHBIX CHUTYAIUAX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

0671a0eHUe YHUBEPCAIbHBIMU PECYIAMUGHBIMU OCTICHEUAMU:

a) camoopzanu3zayus:

CaMOCTOSITENILHO OCYIIECTBIIATH TO3HABATEIBHYIO JESTENIbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH
u (GopMyInHupoBaTh COOCTBEHHBIE 33Jauyd B 00pa30BATENbHOUN NEATENHHOCTH U >KM3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENILHO COCTaBISITh IJIAH PEUICHUS TPOOJIEMBI C yY4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOUYTECHUN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO IIUPOKOW SPYAMIIMH B PA3HBIX OOJACTIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

0) camoKkoHmpob:

JlaBaTh OILICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIJICTh HAaBBIKAMH TIO3HABATENHLHON pedJIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUU WU



MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
— UCHOJb30BaTh MpUeMbl pedIeKCHH IS OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
— yMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;

6) IMOUUOHANLHBLIL UHMEIEKN, NPEONOIazZalouuil ChoOPpMUPOBAHHOCHIb:

— CaMOCO3HaHU$, BKIIIOYAIOLIETO CHOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHOM chephl, ObITh YBEPEHHBIM B ce0e;

—  CaMOpEeryJIHpPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 3a
CBOC TOBEJICHUE, CIIOCOOHOCTh aJaTUPOBATHCS K AIMOLMOHAILHBIM U3MEHEHHSIM U TPOSIBIISITH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHUBAIUU, BKIIOYAIOLIEH CTPEMJICHUE K JIOCTUKEHUIO LIEIH U YCIIEXY, ONTUMU3M,
WHULIUATUBHOCTh, YMEHUE ACHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

— DOMIAaTUM, BKJIIOYAIONIEH CIOCOOHOCTh IOHMMATh 5SMOIMOHAIBHOE COCTOSIHHE JApYTUX,
VUUTHIBaTh €ro MpU OCYIIECTBICHUU KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHUIO;

— COLMaJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHMINKTHL,

2) npunamue ceda u Opy2ux iooeii:
— TPUHUMATH ceOsl, MOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTBA;
— TPUHUMATHb MOTHBBI U aPTYMEHTHI IPYTUX JIFOJCH MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;
— TMpHU3HABaTh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha OLIUOKH;
— pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C ITO3HUIIAU APYTOTO YEIOBEKa.

Ocoboe 3HaueHHEe JUCLMIUIMHA HMeeT Ipu (OPMUPOBAHMM U PA3BUTUHM OOMIHUX H
npodecCHOHATBHBIX KoMITeTeHIUH B cooTBeTcTBHH ¢ TpeboBanmsivu @I'OC CIIO no cnennanbHOCTH
31.02.03 «JIabopaTopHas TUarHOCTHKA.

OK 01. Beibupats criocoObl penieHus 3a1a4 npohecCHoHaIbHOM 1A TEIbHOCTH TPUMEHHTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

OK 02. Micnonb30BaTh COBpEMEHHBIE CPEICTBA IOMCKA, aHAIM3a U MUHTEPIIPETALIUY UHPOpMaLUU
1 MH(OPMaIMOHHBIE TEXHOJIOIMHU AJIS BBIIIOJHEHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

OK 04. D¢pdexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

OK 07. ConelicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpefibl, pecypcocOepekeHHI0, PUMEHSATh
3HaHUA 00 U3MEHEHUM KJIMMaTa, MPUHIMIIBI OepexkIIMBOrO MPOU3BOJICTBA, (P (HEKTUBHO AECTBOBATH B
Ype3BbIYAHBIX CUTYaLUAX

I1K 1.1 TIpoBoauTh (pU3MKO-XUMUYECKUE UCCIIECIOBAHUS U BIIAJI€Th TEXHUKOW JTAOOPATOPHBIX
pa0or.



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOM padoThl

Bun yyeOHoi padoTnl

O0BLeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM THCHUTINHBI 144
BT. 4.

TeopeTnieckoe o0ydeHne 136
KOHCYJIbTAIlN 2
IIpome:xxyTounas arrecTanus (3K3aMeH) 6




2.2. TemaTu4eCcKHii IUIAH U COJIEP:KAHUE YUEOHOH AN CUMIITUHBI

Koambt
Oo0bem, akan. 4 A .
KOMIIeTeHIHH,
/ B TOM 4ucjie B
¢dopmupoBanuio
HaumeHoBaHue Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH dopme KOTODBIX
pa3aesioB U TeM o0yuyarumuxcsi NPAaKTHYECKOM P
Crocoo0cTByeT
MOAr0TOBKH,
3JIEMEHT
akaja 4
MPOrpaMMbl
1 2 3 4
Cemectp 1. Pa3nea 1. TeopeTHyeckue 0CHOBBI OPraHNYecKOl XMMHHA 14
Tema 1.1 IIpenmer Cooeporcanue yuedbnoco mamepuana.
OPraHu4ecKoi XuMuUM. 1. Tlpeamer opraHUYECKOM XHUMHUH. 2 OK 01, OK 02, OK
Opranuveckue BelecTsa. 2. TlousaTHe 06 OPraHUYECKOM BEIIECTBE M OPIraHMIECKON XUMUH. 07
3. KpaTkuii ouepk HCTOPHHU PA3BUTHS OPraHMYECKON XUMHH.
4. BuTanu3M H €ro KpyIlcHHe.
5. Oco0EeHHOCTH CTPOCHHUS OPraHUYCCKUX COCAUHEHHH.
6. KpyroBoport yrieposa B mpupoe.
7. AKTyaJlbHOCTb TEMbI ISl CHELHATBHOCTH.
Tema 1.2. Teopus Cooepoicanue yuebHo2o mamepuaa. 2
CTPOEHHUSI OPraHUYeCKHUX 1. IlpeanoceuiKM CO31aHUSI TEOPUU CTPOSHHUS. OK 01, OK 02
coeMHEeHn 2. OcHOBHBIE IOJIOXKEHUs Teopun cTpoeHust A.M.byTieposa.
A.M.BbyTtaepoBa. 3. XuMHYecKoe CTPOCHHUE U CBOMCTBA OPraHUMYECKHUX BEIIECTB.
H3omepus. 4. TlousTre 00 U30MEPHH.
5. AKTyaJabHOCTb TEMBbI JUIS CIIELUAIBHOCTH.
Tema 1.3 Teopus ctpoenust Cooeporcanue yuebno2o mamepuana. 2 OK 01, OK 02
OpraHn4YecKHX coeIMHEeHMI 1. CocraBnenue u30MepoB.
A.M.Bytaeposa. 2. CnocoObl 0TOOPaKEHHUS CTPOSHHUS MOJIEKYJIBI ((POPMYJIIBI, MOAEIH).
HN3omepus. 3. 3nauenue teopun A.M. ByTiepoBa il pa3BUTHSL OPraHUYECKOM XUMHUU U XUMUYECKHX
MIPOTHO30B.
4. AKTyaJIbHOCTH TE€MBI JJIs CEIHaTIbHOCTH.
Tema 1.4 Ctpoenne aToma Cooeporcanue yuebnozo mamepuana.
yriepoaa. BajentHoie 1. DnexTpoHHOE 00J1aKO U OPOUTANIb, S- U p-OPOUTAIIH. 2 OK 02

COCTOSIHUSI aTOMa
yriepoaa.

2. DIIeKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue GopMybl aTOMa YIiiepo/ia B OCHOBHOM H
BO30YX/JICHHOM COCTOSTHUSX.

3. KoBajeHTHass XMMH4YECKas CBs3b M €€ KiacCH(pUKanus Mo croco0y MepeKphIBaHUs
opbOuraneii (G- U T-CBS3H).




4. Tlonste rtHOpuanM3auuu. PasnmuuHple THNBI THOpUAM3aUMU HU ¢GopMa ATOMHBIX
opOuTasneii, B3aMMHOE OTTAJTKHBAaHUE THOPUIHBIX OpOWTAICH M WX PaCIOJOKECHUC B
MPOCTPAHCTBE B COOTBETCTBHU C MUHUMYMOM SHEPTHH.
5. TeoMeTpusi MOJIEKyd BelIeCTB, OOpa3OBaHHBIX AaTOMaMH YIJIEpoAa B Ppa3lIUYHBIX
COCTOSIHUSIX THOPUAN3ALIH.
6. AKTyaJbHOCTB TEMBI ISl CHEIHUAIHHOCTH.
Tema 1.5 Kinaccupuxanust Cooeporcanue yuedbHoco mamepuana.
OpraHu4YecKux 1. Knaccudukanus opraHMUECKHX BEIIECTB B 3aBHCUMOCTH OT CTPOCHUS YIIIEPOAHOM 2 OK 02
COCIUHECHHUHH. LIETIH.
2. Tlonsarue QyHKIMOHAIBHON TPYIIIHI.
3. Krnaccugukanyst opraHuuecKuX BEIIECTB MO THITY (QYHKIIMOHAIBHOU TPYIIIHL.
4. AKTyaJbHOCTb TE€MBI AJIsl CIIEIMATIBHOCTH.
Tema 1.6 OcHOBBI Cooeporcanue yuebnozo mamepuana.
HOMEHKJIATYpPbI 1. TpuBnanpHbIC Ha3BaHUSL. 2 OK 02
OpraHnYecKHuX 2. PannonanbHas HOMEHKJIATypa Kak mpefiiecTBeHHuna HomeHknarypsl IUPAC.
coeTUHEeHUId. 3. Homenknarypa IUPAC: mnpunuunsl oOpa3oBaHMs ~ Ha3BaHHMH, CTapIIMHCTBO
(hYHKIIMOHANBHBIX TPymi, UX o0o3HaueHWe B mpedukcax u cyddukcax HazBaHHIA
OpPTaHUYECKUX BEIECTB.
4. AKTyaJIbHOCTb TE€MBI AJIs CHEIHATBHOCTH.
Tema 1.7 Tunsi Cooeporcanue yuebnozo mamepuana.
XUMHUYECKHUX peakiuii B 1. Knaccudukaius peakiuii B OpraHnIeckoi XMMHUH. 2 OK 01, OK 02
OPraHU4YecKOi XMMUH. 2. TlonsTue o THNAX M MEXaHU3MaX PeaKifii B OpPraHMYeCKOH XUMHHU.
B3anmnoe Biausinue 3. CyOcrpar u peareHr.
aTOMOB. 4. Knaccudukauusi peakumii 1Mo M3MEHEHHUIO B CTPYKType cyOcTpara (IIpHCOEIUHEHHE,
OTILIETVIEHUE, 3aMeIlleHHe, W30MepHu3alus) ¢ THUIy peareHtra (paauKajbHbIE,
HYKJIEO(DUITBbHEIE, JIEKTPO(QUIHHBIE).
5. Peakuuu npucoenaunenust (An, Ag), snmumunupoBanus (E), 3amemienust (S, Sn, Sg),
M30MEpH3aIInH.
6. Pa3HOBMIHOCTM peakUuil KaXJIOro TUMA: TWAPHUPOBaHHUE | JICTHIPUPOBAHUE,
rajJloreHUpPOBaHME W JETAIOTeHUpPOBAaHWE,  TUIpaTaluus W Jeruaparanus,
THJIPOTANIOrEHUPOBAHUE H JICTHIPOTaJOTeHUPOBAHNE, KPEKUHT, TOJIMMEpU3alus H
MOJIMKOHICHCAIIHS, TIEPErPyIITHPOBKA.
7.  Oco0EeHHOCTH OKUCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA B OPraHMYECKOH XUMHUH.
8. AKTyanbHOCTb TEMBI JUIs CIIEHUAIBHOCTH.
Paznen 2. YriaeBoaopoasl 12
Tema 2.1 AnkaHbl. Cooeporcanue yuebrno2co mamepuaia.
1. TlonsaTtue 00 yrneBogopoaax. 2 OK 01, OK 02

2. OcCOOEHHOCTH CTPOEHUS MPEACIbHBIX YIJICBOIOPOJIOB.
3. AJKaHBI KaK MPeJICTABUTEIIH MPEACIbHBIX YTICBOJOPOJIOB.
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DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHA U JPYTUX aJKaHOB.
l'omonoruyeckuit psia ¥ U30MEpHs AIKaHOB.

HopwmainbHoe u pa3BeTBICHHOE CTPOCHUE YTIACPOTHON LEMH.

HomMmeHknatypa ankaHoOB U aJIKUJIBHBIX 3aMECTUTENCH.

®dusznyeckre CBONCTBA AIKaHOB. AJIKaHbI B IPUPOJIE.

XHUMHUYECKHE CBOMCTBA ankaHoOB. Peakium Sgr-THIa: rajgorenupopanue (padortsr H.H.
CemenoBa), HutpoBanue 1mo KonopanoBy. MexaHu3M peakluy XJIOPUPOBAHUS ATKAHOB.
Peakuuu nerunpupoBaHusi, TOPEHUs, KATATUTUYCCKOTO OKUCICHUS ankaHOB. KpekuHr
aJKaHOB, pa3IUNYHbIC BUIBl KPEKUHTA, IPUMEHEHUE B MPOMBIIUICHHOCTH. [luponus u
KOHBEPCHS METaHa, N30MEepPHU3aIis alIKaHOB.

10. Cnoco6b1 momydeHUs] ankaHoOB. l[IpoMblmieHHBIE CHOCOOBI TONYYEHHs ANKAHOB:
NOJy4YeHHE U3 MPUPOAHBIX HCTOYHHMKOB, KPEKHMHI Mapa(uHOB, MOIyYeHHE
CHUHTETHYECKOTO OCH3WHA, ra3uduKanus yris, THAPUpOBaHUE anKkeHoB. JlabopaTopHbie
CrocoObl TONMYYCHHUs] alKaHOB: CUHTE3 Biopua, aekapOOKCHIMpPOBaHHE, THIPOJIU3
KapOu/ia amOMUHHS.

11. ObnacTu MpUMEHEHUS aTKaHOB.

12. AKTyanpbHOCTH TEMBI JUIS CHIEIIHATFHOCTH.

Tema 2.2 AnKeHBI. Cooepoicanue yuebHo2o mamepuana.

1. TloHsatHe aJKeHOB. OK 01, OK 02

2. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI STHIICHA U aJIKEHOB.

3. Tomosoruueckuii psji ¥ o01as Gopmysia aJKeHOB.

4. H3omepus STHICHOBBIX YIIEBOAOPOIOB: MEXKIACCOBAs, YIIIEPOIHOIO CKEJIeTa,
MOJIOKEHHUS KPaTHOHM CBSA3H, T€OMETPUYIECKAsL.

5. OcoOeHHOCTH HOMEHKJIaTyphl ATUJICHOBBIX YIII€BOAOPOIOB, HA3BaHUS BAXKHEHIIINX
panuKanos.

6. dwusnueckue CBOWCTBA AIKEHOB.

7. XuMHUeCKHe CBOWCTBA aJIKEHOB. DJIEKTPOMUILHBIN XapaKTep peakini, CKIOHHOCTb
K pEaKIusaM MPUCOEINHEHNS, OKUCIICHHS, TOTUMEPU3aIINH.

8. IIpaBuio MapKOBHHKOBA U €ro 3JEKTPOHHOE 000CHOBaHME. Peakunu
raJloreHUPOBaHUS, THIPOTAIOTEHUPOBAHUS, THAPATAlluH, THAPUPOBaHHs. MexaHu3M
Ag-peaxnmii. [lonaTue o peakuuax nmoiauMepusanun. 'openue ankeHoB. Peakumn
OKHCIICHUS B MATKHX M KECTKUX ycIoBHAX. Peakiust Barnepa u ee 3HaueHus i
OoOHapyXeHHs HelIpeebHbIX YITIEBOJOPOAOB, TOJYUCHHUS TIIMKOJIEH.

9. IlpumeHnenue u criocoObI TTOyUSHHS ATKEHOB. M cIioIb30BaHNE BRICOKOM
PEaKIMOHHOM CLIOCOOHOCTH aJIKEHOB B XUMHUECKON POMBILIIIECHHOCTH. [IprMeHeHne
STUJICHA U IIponuiieHa. [IpoMbliieHHbIe CTIOCOObI MOTyYeHUs allkeHOB. Peakunu
JeTUIPUPOBAHUS M KPEKHUHTa allkaHOB. JIJabopaTopHbIe CIIOCOOBI MTOTyYESHUS alTIKEHOB.

10. AKTyabHOCTh T€MbI JUIs CIICIIMAJIBLHOCTH.

Tema 2.3 AnkaaueHsbl. Cooepoicanue yuebH0O20 Mamepuaa. OK 01, OK 02
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[TpoBepounas padota Ne 1.

Ankanuenst. [Tonsrue u knaccudukanys TMEHOBBIX YTIICBOAOPO/OB 110 B3aUMHOMY
PAacIIoNOKEHUIO KPaTHBIX CBSI3€H B MOJIEKYJIE.

Oco0EHHOCTH 3MEKTPOHHOTO U POCTPAHCTBEHHOTO CTPOSHHUST COMPSKEHHBIX
neHoB. [loHsTHEe O T-3JIEKTPOHHOI cucTeMe.

Homenknarypa queHOBBIX YTIIIEBOJOPOAOB.

Oco0eHHOCTH XUMHYECKUX CBOMCTB COMPSHKEHHBIX TUEHOB, KaK CIIEACTBHE X
3NIEKTPOHHOTO cTpoeHus. Peakuun 1-2 u 1,4-npucoennnenus. [lomumepusanus
JIICHOB.

Crioco0sI moy4YeHHs JUEHOBBIX yriieBoAopoaoB: padbotsl C.B. Jlebenesa,
JEeTHIPUPOBAHNE AJTKAHOB.

AKTyaﬂLHOCTL TEMBI 1JI4 CIICLIUAJIbHOCTH.

Tema 2.4 ANKHHEI.

AN

~

Cooepoicanue yuebHo20 Mamepuana.
[TonsiTHE anKUHOB.
ONeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AlleTUIICHA U APYTUX aJTKHHOB.
I'omonornyeckuii psja v ob1mas hopMysia aIKHHOB.
Homenkmarypa aneTnineHOBBIX YTIIEBOIOPOIOB.
Nzomepus MexkiraccoBasi, yriaepoIHOTO CKeNeTa, MOJ0KEHUS KPaTHOU CBS3H.
XuMHUYecKre CBOWCTBA U MMPUMEHEHHE aKWHOB. OCOOCHHOCTH peaKIui
MPUCOEIUHEHHUS 110 TPOIHOU yraepoa-yriepoanoi cesas3u. Peakuus Kydeposa.
[IpaBuiio MapkoBHHKOBA IMTPUMEHHUTENBHO K aneTwiieHaM. [loaBmkHOCTE aToMa
BOJI0poaa (KMCIOTHBIE CBOMCTBA aIKHHOB). OKHCIIEHNE aIKUHOB. Peakius
3eNMHCKOTO0.
[IpuMmeHeHne aneTUIICHOBBIX YTiieBonopoaAoB. [lonuBuHMIaeTaT.
[Tomyuenue ankuHoB. [lomyueHne aneTuieHa MUPOITU30M MeTaHa U KapOUITHBIM
METOJIOM.
AKTYaJIbHOCTh TEMBI JJIs CHIETIHATbHOCTH.

OK 02

Tema 2.5
ApomaTH4yecKue
YIJ1€BOOPO/bI.

w

Cooeporcanue yuebno2o mamepuana.
IIpoBepounas padota Ne 2.
benzon kak mpeacTtaBuUTeNbh apeHOB. Pa3BuThe MpencTaBIeHHH O CTPOCHWHU OeH307a.
CoBpeMeHHBIE TPEICTaBICHUSI 00 OJIIEKTPOHHOM M TPOCTPAHCTBEHHOM CTPOSHHH
6en3oma. OOpa3oBaHUE APOMATHIECKON TT-CHCTEMEI.
I'omonoru 6ex3ona, MX HOMEHKIATypa, oduias popmyna.
Homenknarypa ansi qu3aMeleHHBIX TPOHM3BOAHBIX O€H30Ma: opmo-, Mema-, napa-
pAacIoNIoKEHHE 3aMECTHTENCH.
Pu3nvecKre CBOMCTBA apEHOB.

OK 01, OK 02




6. Xumudeckue CBOWCTBA apeHOB. [IpuMepbl peakiuii 3IeKTPO(UIBHOTO 3aMEIICHUS:

raJoreHUpOBaHHe, alKmWIHpoBaHue (kKaramusaTtopbl Opumensi—Kpadrca), HUTpOBaHHE,

cynbhupoBanue. Peakinu rugpupoBaHus U IPUCOSTUHEHUS XJIopa K OCH30Iy.

OCo0OSHHOCTH XUMHUYECKHUX CBOHCTB TOMOJIOIOB OCH301a.

8. BsammHOe BIHsIHWE aTOMOB Ha MPHUMEpPE TOMOJIOTOB apeHOB. OpHEHTALUS B PEAKITHIX
anekTpodribHOTO 3amemenus. Opuentantsl | u Il pona.

9. IlpumMeHeHHUE U TIOTYUYCHHE aPCHOB.

10. IlpupoaHble MCTOYHUKUA apOMATUYECKUX YTIICBOAOPOAOB. ApoMaru3anus aJKaHOB H
IUKJIOATKAHOB. ATTKWINpOBaHue OeH30Ma.

11. AKTyaabHOCTbH TEMBI JUIsI CIICITUAILHOCTH.

~

Tema 2.6 Ilpupoansie Cooeporcanue yuedbnoco mamepuana.
HCTOYHUKH 1. Konrponbnas padora Ne 1. 2 OK 01, OK 02, OK
yIJ1€BOI0PO/IOB. 2. Hedts. Haxoxaenue B npupoze, coctaB v GU3NIECKUE CBOMCTBA HEPTH. 07
3. TomnuBHO-3HEpreTHUECKOE 3HaUeHue Hedth. [IpomblnieHHast epepaboTka HEPTH.
4. Pextudukanus HeTH, OCHOBHBIC (PAKIIUU e pa3AesICHUs, UX UCTIOIb30BaHHeE.

Bropuunas nmepepadoTka HepTeTpoyKTOB. PekTndukarus Ma3yTa npu

YMEHbBIIEHHOM JaBJIECHUH.

Kpexunr vedrenpoaykro. Paznuunbie BUABI KpEKUHTA.

N3omepu3anus aakaHoB. AJKWINPOBaHKWE HENPEACIbHbBIX YITIEBOJOPOAOB.

Pudopmunr Hedrenpoaykros. KauecTBo aBTOMOOHIIBHOTO TOILIHBA.

OxTaHOBOE YUCIIO.

ITpupoaHslii 1 nomyTHEIA HedTsHON Ta3. CpaBHEHHE COCTaBa MPUPOTHOTO U

MOITyTHOT'O TA30B, X MPAKTHYECKOE MCIIOIb30BAHUE.

10. KamenHslit yronb. OCHOBHBIE HATIPABJICHUSI HCIIOIB30BAaHHUS KAMEHHOTO YTIIA.

11. KokcoBaHme KaMEHHOTO YTJIs, BaKHEHIIIHE MPOIYKTHI 3TOTO IIpoliecca; KOKC,
KaMEHHOYTOJIbHAs CMOJIa, HaJIcMObHas Boaa. CoeqMHEHHs, BbIACTISIEMbIE U3
KaMEHHOYT OJIbHOU CMOJIBI.

12. 3Dkomoruyeckue acneKThbl JOOBIUH, TEPepadOTKU 1 UCTIOJIL30BAHUS TOPIOYHX
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MCKOTIaEeMBbIX.
13. AKTyaJpHOCTb TEMBI JJIsl CHIEHATBHOCTH.
Pa3nen 3. Kuciaopoaconep:kamme opranuiecKue coeimHeHNs1 10
Tema 3.1 CnupThl. Cooepoicanue yuebHo2o mamepuana.
1. Crpoenue u knaccudukanus cnuptoB. Knaccupukanus cCnupToB 1Mo TUILY 2 OK 01, OK 02, OK
YIIJIEBOIOPOIHOTO pajivKaia, YUCIy THAPOKCHIIBHBIX TPYIII U TUILY aToMa yTriIepo/a, 07,IIK 1.1

CBSI3aHHOT'O C TUAPOKCHIIBHOM IPYIIION.
2. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TMIPOKCHIBLHOM rpynibl. BiausHue
CTPOEHUSI CIIMPTOB Ha UX (hPU3NUECKUE CBOICTBA.
MesxMonekyJisipHast BOAOPOIHAS CBSI3b.
I"'oMonoru4eckuil psit NpeieabHbIX OJJHOATOMHBIX CIIMPTOB.

A~ w




N3omepust 1 HOMEHKIIaTypa aJIKaHOJIOB, X o0Ias (hopMyJia.

XuMHYeCcKHe CBOMCTBA alTkaHOJIOB. PeakiimorHast criocOOHOCTE TPeIeIbHBIX

OJIHOAaTOMHBIX CIIHPTOB.

7. CpaBHEeHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTaHUIECKUX
coenuHeHHH, coaepxamux OH-Tpyrimy: KucnoT, ocHOBaHMA, aM(pOTEPHBIX
COCTMHCHMH (BOABI, CHUPTOB). Peakninn, moaTBep K 1afoIIre KUCIOTHRIE CBOMCTBA
criupToB. Peakiuu 3aMenieHust THIPOKCUIBHON TpyHbl. MexMOoIeKyIsipHast
JeTuapaTanys CIUpTOB, YCIOBHUS 00pa30BaHUs IPOCTHIX A(HUPOB.

8. CnoxHbie 3QUpbl HEOPTAHWMYECKUX M OPTaHHUECKUX KUCIIOT, PEaKInu
stepuduranru. OKUCIIEHHE U OKUCIUTEIbHOE JETHIPUPOBAHHIE CIIUPTOB.

9. CnocoObl omydeHus CIUpTOB. [ MAPOIN3 TaloreHaTKaHOB. [ uapaTamus alkeHoB,
YCIIOBHS €€ TIpoBeieHns. BoccTaHOBIIEHNE KapOOHUIBHBIX COSTUHEHMI.

10. OtnenbHBIE IPeICTAaBUTENN aAlIKAHOIOB. MeTaHOI, €ro MPOMBIIIIEHHOE TOTYYeHHUE U
[IPUMEHEHUE B IPOMBIIIJIEHHOCTH. bronornyeckoe 1eicTBUE METaHOIIA.
DU3HOIOTUYECKOE IEUCTBUE ITAHOIA.

11. MHOTOATOMHBIE CITUPTHI.

12. Uzomepust 1 HOMEHKIIATypa MPeJICTaBUTENCH IBYX- M TPEXaTOMHBIX CITUPTOB.

13. Oco0eHHOCTH XUMHYECKUX CBOMCTB MHOTOATOMHBIX CIPTOB, HX KaUueCTBEHHOE
oOHapyKXeHHe.

14. OtnenpHbIE IPEICTABUTEINN: STUIICHTIIUKONb, TIIHLIEPHUH, CIOCOOBI MX IOIYUYCHHS,
MPaKTHYECKOe MPUMEHEHHE.

15. AKTyanpHOCTH TEMBI JUIS CHIEIHALHOCTH.

oo

Tema 3.2 ®eHoJIbI. Cooeporcanue yuebno2o mamepuana.
1. DnexTpoHHOE M MPOCTPAHCTBEHHOE CTpOCHUE (heHOoIa. 2 OK 01, OK 02, OK
2. BsauMHOe BiIHsSHUE apOMATHYECKOTO KOJIbIA U TUAPOKCHUIIBHOM TPYIITIHL. 07

3. Xwumunueckue cBoiicTBa GeHona Kak (PyHKIMS ero XUMUYECKOrO CTPOCHHUSL.
BpomupoBanune denona (kauecTBeHHAs peaKiysi), HATPOBaHKE (ITMKPHHOBAS
KHCJIOTa, €€ CBOMCTBA U MpuMeHeHne). O0pa3oBaHue OKpalIEeHHBIX KOMITJIEKCOB C
nonom Fe*

4. IlpumeneHue ¢peHoza.
5. TlomyueHwue ¢eHONA B IPOMBIILIICHHOCTH.
6. AKTyaJbHOCTH TEMBI JUIsl CIEHUAIBHOCTH.
Tema 3.3 Anbaerugnl Cooeporcanue yuebnozo mamepuana.
U KETOHBI. 1. TIpoeepounas pabora Ne 3. 2 OK 01, OK 02
2. Tomonoruyeckue psjbl adbJIETUI0B U KETOHOB.

3. lloHsTHE 0 KapOOHHUIILHBIX COCIMHEHUIX. DIEKTPOHHOE CTPOESHUE KapOOHWIBHOM
CPYIIIIBIL.

4. W3omepus 1 HOMEHKJIATypa aJlbJETHIO0B U KETOHOB.

dusnveckre CBOMCTBAa KapOOHMIBHBIX COSMHECHUH.

o
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XUMHYECKHE CBOMCTBA allbIETHA0B U KETOHOB. PeakoHHas CII0COOHOCTh
KapOOHWIBHBIX COSAMHEHUH. PeakIinu OKUCIICHHS aTbACTHIOB, KAUCCTBEHHBIC
peaKIuy Ha aIbJIETHIHYIO TpyIIy. Peakiu moimKoHAeHCAIIuN: 00pa30BaHue
(henomoGopMaTbACTHAHBIX CMOJ.

[Ipumenenue u morydeHne KapOOHWIBHBIX coequHeHnH. [[puMeHeHre aipIeruioB u
KETOHOB B OBITY Y TIPOMBIIIIIEHHOCTH.

AJbIerubl ¥ KeTOHBI B ipupoe (3¢upHbie Macia, pepoMoHsl).

[omyuenue kapOOHUIBHBIX COCTUHEHUI OKUCIIEHUEM CITUPTOB, THApaTaIiien
AJKWHOB, OKMCIICHHEM YTJIEBOAOPOIOB.

10. OT)ICJ'II)HI)IG MNpeaACTaBUTCIIN AJIbACTUAOB U KCTOHOB, cneumpnqecxne CIIOCOOBI MX

[IOJIy4EHUS U CBOUCTBA.

11. AKTyanpbHOCTH TEMBI JUIS CHIEIIHATFHOCTH.

Tema 3.4 KapOoHoBble
KHCJIOTBI.

1.
2.
3.

Cooepoicanue yuebHoO20 Mamepuaa.
[TonsiTre 0 KapOOHOBBIX KUCIIOTAX U UX KIIaCCH(PHUKAIIHSL.
DJEeKTPOHHOE B MPOCTPAHCTBEHHOE CTPOSHHE KapOOKCHUIIEHOW TPYIIIIEL.
'oMonmorHn4ecKuii psaz mpeIeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX

HOMEHKJIaTypa 1 U30MEpHUs.

4.

MG)KMOHGKYHSIPHI)IC BOJOPOAHBIC CBA3U Kap6OKCI/IJ'H)HLIX T'pyI1iil, uX BJIMAHUC Ha

¢u3nIecKue CBONCTBA KapOOHOBBIX KUCIIOT.

5.

XVMUYECKHe CBOMCTBA KapOOHOBBIX KHCIOT. Peakiium, WLTIoCTPUPYIOIUE

KHCJIOTHBIE CBOMCTBA M MX CPaBHEHUE CO CBOMCTBAMH HEOPTaHHMUECKUX KHUCIIOT.
O6pa3zoBanue HyHKIMOHAIBHBIX IPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakunu
srepuduranui. AHrUAPHUIBI KAPOOHOBBIX KUCIIOT, X MOJIYYEeHHE U IPUMEHEHHE.

6.
7.
8.

CriocoObI ToTy4eHUsI KapOOHOBBIX KHCIIOT.
OtnenbHBIE IPEICTABUTENN U UX 3HAYCHHE.
OOmue cnocoObl MOMYYEeHUs: OKUCIIEHHE AIKAHOB, AJIKEHOB, TIEPBUYHBIX CIIMPTOB,

AIBIETHIOB.

9.

Baxxueiinime npencTaBuTeNId KaApOOHOBBIX KHCIIOT, UX OMOIOTHYECKAs! POJIb,

crierprUIecKre CrIoCOOkI MOTyUeHHs, CBOMCTBA U IPUMEHEHNE MYyPaBbUHOM, YKCYCHOM,
MaJbMUTUHOBOM U CTEAPUHOBOM; aKPUJIOBOM U METAKPUIIOBOM; OJIEMHOBOU, TUHOJIEBON U
JIMHOJIEHOBOM; 111aBEJIEBOM; OEH30MHOM KUCIIOT.

10.

AKTyaJ’IBHOCTL TEMBI IJIA CIICIUAJIbHOCTH.

OK 01, OK 02

Tema 3.5 CiroxxHbIe
3¢upsl. Kupsbl.

Cooeporcanue yuebHo2o mamepuana.
CrpoeHre 1 HOMEHKIIATYpa CJIOKHBIX 3HPOB, MEXKKIIACCOBAsI H30MEPHSI C KAPOOHOBBIMH
KHCJIOTaMHU.
CriocoObl TOTy4eHUs] CIOXKHBIX 3¢upoB. OOpaTUMOCTb PEaKUUH STepUPHUKALUN U
(baxTOpbI, BAUAIOLINE HA CMEILICHHE PABHOBECHSL.
OO6pa3zoBanue CIOKHBIX MOAMIGUPoB. [lommaTunenrepedranar.
JlaBcaH Kak MpeJICTaBUTENIb CHHTETUYECKUX BOJIOKOH.

OK 01, OK 02
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11.
12.

XHUMHYECKHE CBOMCTBA U IPUMEHEHHUE CIIOXKHBIX 3(UPOB.

JKuphi kak ciioxxHbIe 3QUPHI TIUICPUHA.

Kap0OoHOBBIE KUCIIOTHI, BXOJAIIUE B COCTAB XKHUPOB.

3aBUCHMOCTh KOHCUCTCHIIUHU )KUPOB OT UX COCTaBa.

XUMHUUYECKHE CBOWCTBA KHUPOB: TUPOIH3, OMBUICHHE, THIPHUPOBAHHE.
Bburonoruueckas pob )KUPOB, UX UCTIONB30BaHKE B OBITY U MPOMBIIICHHOCTH.
Conu kapOOHOBBIX KHCIIOT. MBLIa.

AKTYaJIbHOCTh TEMBI JJIs1 CICIIHATBLHOCTH.

Pasznen 4. YrieBoabl

Tema 4.1 YrieBoasbl.
Kaaccnpuxanus.

1. KoutpomsHas pabora No2.

2. TlonsaTHe 00 yriaeBojax.

3. Kiaccudukanus yrineBogoB. MoHO-, TU- U TIOTUCAXapUIBI, TPEIACTABUTENH KaXIOH
IpYIIIBI YIIIEBOJOB.

Buonoruueckast posib yrieBo/IoB, UX 3HAUCHHE B )KU3HU YellOBEeKa U 00IIeCTBa.
AKTyaTbHOCTb TEMBI JJIs CTICIUAaTBLHOCTH.

o~

OK 01, OK 02

Tema 4.2
Monocaxapuasl.

=

No ok

8.
9.

10.
11.
12.
13.

Cooepoicanue yuebH0O20 Mamepuaa.
Monocaxapuasl.
CtpoeHue W onTHYecKas M30Mepus MoHocaxapuaoB. VX kimaccudukanus mo 4uciy
aTOMOB YTJIepo/ia ¥ MPUPOAe KapOOHUIbHOW TPYIIIIEI.
®opmyns Gumepa u Xeyopca Uit n300pakeHus: MOJIEKyJT MOHOcaxapuaoB. OTHeceHne
MOHOcaxapuaoB K D- u L-psny.
Baxnelmue npeacTaBUTENN MOHO3.
I'moko3a, cTpoeHne ee MOJIEKYJIbl ¥ (PU3NUYECKUE CBOMCTBA.
TayTtomepusi.
XuUMHUYECKHe CBOMCTBA TJFOKO3BI: PEAKIUHU IO abJACTHIHOW rpynme («cepeOpsHoro
3epKajia», OKUCJIEHHE Aa30THOM KHCIOTOH, IMApUpoBaHue). Peaknuy TIIIOKO3BI Kak
MHOTOaTOMHOI'O CIIUpTa: B3aUMOJCWUCTBHE TIJIOKO3blI ¢ ruapokcuaoM meau(ll) mpu
KOMHATHOH TeMIlepaType M HarpeBaHWd. PaziuyHble THIBI Opo>keHUs (CIUPTOBOE,
MOJIOYHOKHCIIOE).
I'moxo3a B mpupose.
Bbuonormueckas posb ¥ IpUMEHEHHE TITFOKO3HI.
DpyKTO3a KaK U30MEp IIIFOKO3BI.
CpaBHEHHE CTPOEHUS MOJIEKYJIb 1 XHMHUYECKUX CBOWCTB TJIIOKO3bI U (PPYKTO3HI.
®pyKTo3a B IPUPOAE U ee OnoJIornyecKas pob.
AKTyaJIbHOCTh TEMBI JJIsl CHEIHAIbHOCTH.

OK 01, OK 02,

1.1

IIK

Tema 4.3
Jucaxapupasbl.
IMoamcaxapuasbl.

Cooeporcanue yuebrno2co mamepuaia.
1. [ucaxapunel. CTpoeHue TucaxapuoB.

OK 02, OK 07




N

Cnioco0 counieHeHUs IMKIOB. BoccTaHaBnuBaromue 1 HEBOCCTAHABIUBAIOIIIUE

CBOHCTBA JMCaXxapyuI0B KaK CIIEACTBUE COWICHEHHUS IUKIIA.

CrpoeHue 1 XMMHYECKHE CBOMCTBA Caxapo3bl.

[Monmncaxapunel. O01Iee cTpoeHKE MONNUCAXapUAOB.

CtpoeHne MoJIeKyJIbl Kpaxmaia, aMHiIo3a 1 aMIJIONIEKTHH.

dusnyeckre CBONCTBA Kpaxmaia, ero HaX0KICHUE B IPUPOAE U OHMOIOTHYecKast

pOTIb.

XUMHUYECKUE CBOKCTBA Kpaxmala.

CtpoeHne 371eMEHTapHOTO 3BEHA LIEJUTI0NI03BL.

9. BausHHe cTpoeHHs MOTMMEPHOH 1enH Ha QU3NUECKUE U XUMUUECKUE CBOWCTBA
LIEJUTIO036I.

10. I'maponu3 1emron03bl, 00pa3oBaHUe CIOKHBIX Y(PUPOB C HEOPTAHHUECKUMH H
OPTaHNYECKUMH KUCIIOTAMH.

11. TlonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: AllCTATHBIN IICIK, BUCKO3a.

12. HaxoxaeHnne B IpUpoie U OMOIOTHYECKAs POJIb HEIITIOIO036I.

13. paBHeHHE CBOMCTB Kpaxmaja H IEeJUTIOI036I.

14. AKTyanbHOCTH TEMBbI JUIS CIICIIHAJILHOCTH.

oA ®

o N

Pasnes 5. AzoTocoaep:kamm

€ OPraHn4eCKue COCAMHECHUS

Tema 5.1 AMHHBI.

Cooepoicanue yuebHoO20 Mamepuaa.

1. KontponsHas pabota Ne 3. OK 02
2. TloHsaTue 00 aMuHAaX.
3. Knaccudukamnus 1 u3omMepusi aMuHOB. [lepBUYHbBIC, BTOPUYHBIC U TPETUYHBIC aMHUHBI.
Krnaccudukaruss aMUHOB 10 THITY YTJIEBOJOPOAHOTO paJMKalla ¥ YHCITY aMHHOTPYII B
MOJIEKYJIE.
4. Tomonoruueckue psabl TMPeNeNbHBIX anu(aTHUYeCKMX M apOMAaTHYECKUX aMUHOB,
M30MepHs U HOMEHKJIATypa.
5. XuMmHu4Yeckue CBOMCTBAa aMHUHOB.
6. AMUHBI Kak OpraHMYECKHE OCHOBAaHHWS, UX CpPaBHEHHE C aMMHAaKOM W JIPyTUMH
HEOPTaHMYECKUMHU OCHOBaHUSIMHU.
7. CpaBHEHHE XNMHUYECKUX CBOMCTB alu(aTHIECKUX U apOMATHIECKIX aMIHOB.
8. OOpazoBanue aMUI0B.
9. Ilpumenenue u nojyueHue aMuHoB. [Tonyuenue amunoB. Pa6oter H.H.3ununa.
10. AKTyaJhbHOCTB TEMHI JUIsl CIISITHAILHOCTH.
Tema 5.2 Cooeporcanue yuebnozo mamepuana. OK 01, OK 02
AMUHOKHCIOTHI. AMUHOKHCITOTHI.
Benkn. [lonsiTe 00 aMHHOKHCIIOTAX, X KJIaCCU(PHUKALNS U CTPOCHUE.

poODNPE

OnTuueckas HN30MEpU OL-aMUHOKHUCIIOT.
HOMCHKJ'IaTypa AMHUHOKHCJIOT.




13.
14.

JIBONCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIOT M €€ TPUYHUHBL
bunonsipabie noHBI. Peakiiuy KOHAEHCAIUH.

IlenTunHas cBsI3b.

CuHTeTHYECKHE BOJIOKHA: KallpoH, 3HaHT. Kitaccudukanus BoJIOKOH.

[lomygenne aMHHOKHUCIIOT, X MIPUMEHEHUE H OHOJOTHYecKast (yHKITHSL.

benku. benku kak npupoaHbIe MOTUMEPHI.

. [lepBuynasi, BTOpu4Hasi, TPETUUHAS U YETBEPTHYHASI CTPYKTYPBI OEIIKOB.
. Gubpusuisipusie U r100yIspHbIE OCNIKH.
. XMMU4YECKHe CBOMCTBa OEIKOB: TOpPEeHHeE, ICHATypanus, THAPOIN3, KaYeCTBECHHBIC

(1IBETHBIC) peakUy.
Buonornueckue GpyHKINU OETKOB, X 3HAUCHHE.
AKTyalnbHOCTb TEMBI JJ151 CIEHATIBHOCTH.

Pa3nen 6. Buogornueckun

AKTHUBHbIC COCAUHCHUSA

Tema 6.1
HyxkJienHoBbIe
KHCJI0ThI. DepMeHThI.

roONDE

Cooepoicanue yuebHo20 Mamepuaa.
Konrtponbnas padota Ne 4.
HykenHOBBIE KHCIIOTHI KaK MPUPOIHBIE OIUMEPHI.
Hykneotuapl, ux cTpoeHHe, IPUMEPBI.
®epmentsl. [Tonsrue o pepmeHTax Kak 0 OMOJOrHYECKHUX KaTann3aropax OenKkoBon
HPUPOIBL.

5. Oco0eHHOCTH CTPOEHHS U CBOICTB B CPABHEHUH C HEOPIaHUYECKUMHU

o

KaTaJIM3aTOPaMH.
OcoOEeHHOCTH CBOMCTB (PEPMEHTOB: CENEKTUBHOCTD U () (EKTHBHOCTb.

7. 3aBHUCHMOCTBH aKTHBHOCTH (hepMEHTOB OT Temneparypsl 1 pH cpensl. 3HaueHne

(hepMEeHTOR B OMOJIOTHH.

8. AKTyaHBHOCTL TCEMBI 1JIs1 CIICITUAJIbHOCTH.

OK 01, OK 02

Tema 6.2 BuramuHsbl.
I'opmonsl. JlekapcTBa.

=

w

o

Cooeporcanue yuebno2o mamepuana.
Buramunsl. [loHsATHE O BUTAMHHAX.
BognopactBopumsie (Ha mpumepe ButamMuHoB C, rpynns! B u P) u skupopactBoprmMblie
(na mpumepe ButamMuHoB A, D n E).
ABUTaMUHO3bI, THIIEPBUTAMUHO3bI U THIIOBUTAMHHO3BI, UX MTPOpHIAKTHKA.
T'opmonst. [ToHsTHE 0 TOPMOHAX KaK OMOJIOTHYECKH aKTHBHBIX BEIIECTBAX,
BBITOJTHSIOIINX SHIOKPUHHYIO PETYIISIHIO KU3HECITEIbHOCTH OPraHU3MOB.
Knaccugukanus ropMOHOB: CTEpOUIbI, TPOU3BOJHBIE AMUHOKHUCIIOT,
MOJIUIMENTHIHBIE U OETIKOBBIE TOPMOHBI.
Jlekapctsa. [TonsiTie 0 ieKapcTBax Kak XUMHOTEPAIIEBTHYECKHX MperapaTax.
I'pymmst iekapeTB: cynbhamMuas! (CTPENTOLH ), AHTUOMOTUKHY (TIEHULIMIITUH),
AHTUITUPETHKH (aCIIUPUH), aHAJIBICTHKH (aHAIBI'HH).
AKTYyaJIbHOCTb TEMBI JJIsl CIICITUAILHOCTH.

OK 01, OK 02, OK
07




Cemectp 2. Paznen 1. TeopeTrnyeckne 0CHOBbI XMMUH 28
Tema 1.1 Xumusi-Hayka o Cooeporcanue yuebnozo mamepuana. 2 OK 01, OK 02, OK
BelecTBax. OCHOBHBIE 1. Xwumwus — Hayka o BemecTBax. HayuHbple METObI TO3HAHUS BEIIECTB U XUMUYECKUX 04, OK 07
MOHATUS XUMMH. SBJICHUI: HAaOJIIOJICHNE, N3MEPEHHE, IKCIIEPUMEHT, aHAIN3 U CUHTE3.
2. Xumuueckue 31eMeHThl. CIIoco0b! CYIIeCTBOBAHUS XUMHUYECKHX JIEMEHTOB: aTOMBI,
IIPOCTHIE U CIIOKHBIE BEIECTBA.
3. Cocras BeniectBa. YncThle BelIecTBa U CMecH Pa3nuuus Mexy cMecsaMu 1
XUMUAYECKUMH COCTUHEHUSIMHU
4. BemecTBa IOCTOSHHOTO U IIEPEMEHHOI'0 COCTABA. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB.
5. BemiectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSL.
6. AKTyaJbHOCTb TEMBbI VISl CIIEHUAIBHOCTH.
Tema 1.2 Xumusi-HayKa o Cooeporcanue yuebno2o mamepuana. 2 OK 01, OK 02, OK
BemecTBax. OCHOBHbIE 1. CnocoObl 0TOOpaXKESHHUS MOJICKYJI: MOJICKYJISIDHBIC U CTPYKTYPHBIE (DOPMYJIBI; 04, OK 07
MOHATHUS XUMMH. HIAPOCTEPIKHEBBIE H MACIITA0HbBIE MPOCTPAHCTBEHHBIE MOJEIN MOJEKYIL.
2. H3mepenue BemecTBa. Macca aTOMOB U MOJIEKYI. ATOMHAsI €TUHHUIIA MACCHI.
OTHOCUTENBbHBIE aTOMHAS1 1 MOJIEKYJIsIpHas Macchl. KomnuecTBo BenecTsa u
€IMHUIIBI €70 U3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Uncino ABoraapo. MomsipHas
Mmacca.
3. ArperarHbIe COCTOSHHS BEIIeCTBA: TBEpIOe (KpUCTAUIMIecKoe U aMop(dHOE),
JKUJKOE U Ta3000pa3Hoe.
4. 3akoH ABOrajpo u ero cieJACTBus.  MOJISpHBIH 00bEM BEIIECTB B ra3000pa3HOM
cocrossHur. OOBeTMHEHHBIN ra30Bbli 3aK0H U ypaBHeHHe MenaeneeBa—Kuamneiipona.
5. MaccoBas 1 00beMHas! 10JM KOMIIOHEHTOB CMECH.
6. AKTYaJabHOCTH TEMBI JUIsl CIICITUATBHOCTH.
Tema 1.3 Xumusi-Hayka o Cooeporcanue yuebno2o mamepuana. 2 OK 01, OK 02, OK
BelecTBax. OCHOBHbBIE 1. Pemenne 3a7a4 Ha HaXO0)KIEHHE MaccChl, 00bEMA, KOJIMYECTBA BEIIECTBA, MACCOBOM 04, OK 07
MOHATHS XUMMH. JIOJIH 3JIEMEHTa B (hOpMYJIax BEIIECTB.
2. CamocrosTenbHas pabora.
3. AKTyaJapHOCTb TEMBbI JUISl CHEIHAIBHOCTH.
Tema 1.4 Ctpoenne aToma. Cooeporcanue yuebnozo mamepuana. 2 OK 02, OK 04
1. TIlposepounas pabora Ne 1.
2. ATtoM — cioxkHast yacTula. JlokasaTenbeTBa CI0XKHOCTH CTPOCHHUS aTOMa: KaTOAHbIE U
PEHTI'eHOBCKHE JIy4H, (hoToddeKT, painoakTUBHOCTD, SIEKTPOIIHU3.
3. Ilnanerapnas mouenb aroma 3. Pesepdopnaa. Ctpoenue atoma o H. Bopy.

CoBpeMeHHBIE MTPEICTaBIECHUS O CTPOSHUH aToMa. KopmyCKyIsspHO-BOJTHOBOH
JlyaJIu3M 4aCTULl MUKPOMUPA.




CocTtaB aTOMHOTO sipa — HYKJIOHBL: TPOTOHBI U HEUTPOHBI. M30TOMBI U HYKITUIBL.
Y CTOMYUBOCTH SAED.

5. DOmnekrpoHHas 000104Ka aTOMOB. [IoHTHE 00 AIIEKTPOHHOM OpOUTAIN H
JNEKTPOHHOM ObJIaKe.
6. KBaHTOBBIC YKCIIa: [NIABHOE, OpOUTAIbHOE (IOOOYHOE), MATHUTHOE U CIIMHOBOE.
7. PacmpeneneHue 3IEKTPOHOB MO YHEPTETUIECKIM YPOBHSM, ITOIYPOBHIM H
OopOUTANISIM B COOTBETCTBHH C MPUHLIUIIOM HAaUMEHBIICH SHEpTuH, MpUHLIMTIOM [laymu
u npaswioM ['yHza.
8. DnekTpoHHbIC KOHQUTYpAIH ATOMOB XUMHUYECKUX 3JIEMEHTOB.
9. BayieHTHBIE BO3MO)KHOCTH aTOMOB XUMHYECKHX SIEMEHTOB.
10. DaexTpoHHas KIaccu(UKAIMSI XUMHUUECKUX DJIECMEHTOB: S-, P-, d-, f-ameMenTsI.
11. AKTyanpbHOCTH TEMBI JUIS CHIEIIHATFHOCTH.
Tema 1.5 Crpoenne aTtoma. Cooepoicanue yuebHo20 Mamepuaa. OK 02, OK 04
1. DnexTpoHHBIE KOHPUTYpAIMU aTOMOB XUMHYECKHX JIEMEHTOB: S-, P-3JIECMEHTHI.
2. BhINoNHEeHNE YITPaKHEHUH HA COCTABJICHUE 3JICKTPOHHBIX U TpadudecKux Gopmya
aTOMOB.
3. AKTyalbHOCTb TEMBI JUIsI CHEIMAIEHOCTH.
Tema 1.6 CTpoenne aToma. Cooepoicanue yuebHo20 Mamepuaa. OK 02, OK 04
1. DnexTpoHHbBIC KOHPUTYPAIIMHA ATOMOB XUMHYECKUX 37eMeHTOB: d-, f-3ieMeHThI.
2. BrImonHEeHVWE ynpaXKHEHHH Ha COCTaBIIEHHE AJIEKTPOHHBIX M TpadudecKux (GopMy
aTOMOB.
3.  AKTyallbHOCTb TEMBI JUIsI CHEIIMAIBHOCTH.
Tema 1.7 llepuoguveckuii Cooeporcanue yuebno2o mamepuana. OK 01, OK 02, OK
3aKOH U NMepuognydecKast 1. Ortxpeitue [lepuonnueckoro 3akoHa. Ilpeanockuiku: HakomieHHe aKTOIOTHIECKOTO 04
cuctema JI.. Menneneena. Matepuaia, padotsl npeamecrsenunkoB (M.B. [lebepetinepa, A.D. lllankyprya,
Jx.A. Hetonennca, JL.IO. Meiiepa), cpe3n xumukoB B Kapicpys, THUHOCTHBIE
kauectBa [I.1. Menneneesa. Otkpsitue .M. MenaeneessiM [lepuoanyeckoro
3aKOHa.
2. Tlepuomuyeckuii 3aKoH u CTpoeHHE aToMa. M30TormkbL.
3. CoBpeMeHHOE OHATHE XUMUYECKOTO 3JIeMeHTa. 3aKOHOMEPHOCTh . Mo3m.
CoBpemennas popmynuposka lleprogmaeckoro 3aKoHa.
4. llepnomnyeckasi cucTemMa U CTPOCHHE aTOMa.
5. ®uznueckuil CMBICI TOPSIKOBOIO HOMEPA JIEMEHTOB, HOMEPOB I'PYMIIBI U MIEPHOJIA.
[lepuoanueckoe H3MEHEHUE CBOMCTB 3JIEMEHTOB: paguyca aToMa; 3HEpruu
MOHM3AINH; AIEKTPOOTPUIIATETHHOCTH.
6. IlpuunHbBI H3MEHEHUS! METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B
rpymnmnax v nepuojax, B TOM 4uciie OOIbIINX U CBEPXOOJIBIINX.
7. AKTyaabHOCTH TEMBI JJIS CIICIIHATBLHOCTH.




Tema 1.8 Ilepuoguuecknii

Cooepoicanue yuebHo20 Mamepuana.

OK 01, OK 02, OK

3aKO0H U MepUuoanYecKast 1. CpaBHEHHE CBOWCTB DIIEMEHTOB. 04
cucrema J[.M.MenpeseeBa. 2. 3nauenwue [lepuoamnueckoro 3akoHa U [leprogudeckoil CHCTEMBI XMMUYECKUX
aneMeHnToB .M. MenzeneeBa a1l pa3BUTHs HAYKHU U MIOHUMaHUS XUMHUYECKON
KapTUHBI MUpA.
3. AKTyallbHOCTb TEMBI JUIsI CIICIUAIEHOCTH.
Tema 1.9 Buabt Cooepoicanue yuebno2o mamepuana. OK 02, OK 07
XUMHYECKOH CBA3MU: 1. TlIposepounas pabota Ne 2.
HOHHAs, KOBAJICHTHAsI. 2. Tlonatue o XMMHUYECKOH CBA3W. TUIBI XUMHUYECKHX CBS3CH: KOBaJCHTHAs, MOHHASI,
METaJUIMYECKasi U BOJOPOAHASL.
3. KoBaneHtHas xuMuyeckas CBsi3b. JlBa MexaHM3Ma o00pa30BaHUS 3TOH CBS3M:
0OMEHHBIN U IOHOPHO-AKIIETITOPHBII.
4. OcHOBHBIE TIapaMETpPhl STOTO THMA CBS3U: JJIMHA, MPOYHOCTh, yTOJl CBSI3U WIH
BaJleHTHBIM yroja. OCHOBHBIE CBONCTBAa KOBaJCHTHOW CBSI3U: HACHIIICHHOCTD,
MOJISIPU3YEMOCTh ¥ TIPOYHOCTb.
5. DraexTpooTpHIATENEHOCTh W KiIacCH(UKANUsA KOBAJIECHTHBIX CBSA3€H IO ATOMY
MpPU3HAKY: TOJSpHAs W HEHoJspHas KOBaJeHTHBIC CBsI3U. [lOMSIPHOCTH CBA3M U
MOJIIPHOCTH MOJICKYJIBI.
6. Cmoco0 mepekphIBaHUS SIEKTPOHHBIX OpOWTaNeld W KIIACCU(HUKAIUSA KOBAICHTHBIX
CBsI3€H TI0 TOMY MIPU3HAKY: G- U T-CBSI3U.
7. KpaTHOCTh KOBAJIEHTHBIX CBsI3eH W KJIacCUpUKAIUSA WX TI0 STOMY IMpPH3HAKY:
OJIMHAPHBIE, BOMHBIE, TPOMHBIE, IIOIYTOPHBIE.
8. Tunbl KPUCTAUIMYECKUX PEHICTOK Y BEIIECTB C 3TUM THUIIOM CBS3HM: aTOMHBIC H
MOJIEKYJIIPHBIE.
9. ®wusuveckuie CBOICTBA BEIIECTB C ITUMHU KPUCTANTMIECKIMH PEIISTKAMH.
10. oHHas xuMudeckas CBs3b, KaK KpaWHWI ciydall KOBAJICHTHOH MOJSPHOU CBS3H
Mexaan3m 00pa3oBaHUsI HIOHHOH CBSI3U.
11. VloHHBIEe KpUCTATUIMYECKHE PEIIETKN 1 CBOMCTBA BEIIECTB C TAKUMHU KPHUCTAJIAMH.
12. AKTyanbHOCTb TEMbI JUIs CIICIIMAJILHOCTH.
Tema 1.10 Buasi Cooepoicanue yuebnozo mamepuana. OK 02, OK 07
XHMHUYeCKOH CBS3M: 1. Merammudeckas XMMHUYECKas CBSI3b, KAK 0COOBII THUIT XUMUYECKOM CBSI3H,
MeTalJInyecKast, CYILIECTBYIOIMHI B METaJNIaX U cIjlaBax. Ee OTIIMYUs U CXOACTBO C KOBaJICHTHOU U
BOJAOPOAHAS. HOHHOM CBSI3SIMU.
2. CpoiicTBa METAIITMYECKOI CBSI3H.
3. Merammmyeckie KpUCTAIUIMYECKUE PEIIETKA U CBOKWCTBA BEIIECTB C TAKUMHU

KpUCTAJJIAMH.




Boaopozmaﬂ XUMHYECKas CBsA3b. MeXaHu3M O6p330BaHI/I$l Takou cBs3u. Ee
KJ'IaCCI/ICI)I/IKaHI/IHZ MEXMOJIEKYJIAPpHAasA U BHYTPHUMOJICKYJIApHAsA BOAOPOAHBIC CBA3U.
MOHGKYHHPHBIC KPUCTAJUIMYCCKUEC PCIICTKU IJIA 3TOTO THUIIA CBA3HU.

5. ®usnueckue CBOWCTBA BEIISCTB C BOJOPOTHON CBA3BIO.
6. buonormueckas poib BOJOPOIHBIX CBSA3EH B OpraHU3alnuyl CTPYKTYP OMOMIOIMMEPOB.
7. Epunas npupoja XMMHUYECKUX CBSI3€l: HANMYME Pa3IMYHbIX THIIOB CBA3EH B OHOM
BEIIECTBE, IEPEXO0/] OJHOTO TUIA CBSI3U B PYTOW U T.1I.
8. AKTyalbHOCTb TEMBI JUIsl CHEIHAIBHOCTH.
Tema 1.11 KommiekcHblie Cooeporcanue yuebrnozo mamepuana. OK 02, OK 04
coeIUHEeHUs. 1. TloHsATHE O KOMIUICKCHBIX COeANHEHUAX. KoOpauHamoHHOE YiCiIo
KOMITJIEKCOOOPa30BaTEIS.
2. BuHyTpeHHssI 1 BHEIIHAA c(hepa KOMIUIEKCOB.
3. HowmenkiaTtypa KOMITJIEKCHBIX COETUHEHUH.
4. AKTyalbHOCTBH TEMBI JJIs CTICIIMATBHOCTH.
Tema 1.12 KomniiekcHbie Cooeporcanue yuebHo2o mamepuana. OK 01, OK 02
coeTUHEeHUs. 1. KommnekcooOpa3oBaHue.
2. 3HayeHHE KOMIUIEKCHBIX COCAMHEHHH.
3. AKTyallbHOCTb TEMBI JUIsI CHEIHAIBHOCTH.
Tema 1.13 KomniiekcHbie Cooepoicanue yuebno2o mamepuana. OK 01, OK 02
coeTUHEeHUs. 1. CocraBneHre pa3HOIMTaHIHBIX KOMILIEKCOB.
2. TlpoBepounas pabota Ne 3.
Tema 1.14 Ilonumepsbl. Cooeporcanue yuebrnoco mamepuaia. OK 01, OK 02, OK
1. Heopranuueckue nonumepsl. IlonumMepsl — mpocTbie BEIeCTBa ¢ aTOMHOM 07
KPUCTaTMYECKON PEIIETKON: aJUIOTPOITHBIE BUJJOM3MEHEHUS yriiepoa (anmas,
rpadur, kKapOuH, QyiiepeH — B3aUMOCBS3b THOPUAM3ALUK OpOHUTaAIEH Y aTOMOB
yrJIeposa ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM AIIOTPOIHBIX MOIU(BUKAIIHIA); CEJIeH H
TEJUTYP LETIOYEYHOT0 CTPOEHHUSL.
2. Tlomumepsl — CIIOKHBIE BELIECTBA C AaTOMHOMN KPUCTANIMUECKON PEIIeTKON: KBapLL,
KpeMHEe3eM (JUOKCHUIHBIE COeIMHEHUSI KPEMHHUS), KOPYH]I (OKCH]I aJIFOMUHUS) U
QIFOMOCHIIMKATHI (TIOJIEBBIE IITIATHI, CIFO/A, KAOJIHH). MHHEpabl U TOPHBIE TIOPOIBL.
3. Cepa mnactuueckas. MuHepanbHOE BOJIOKHO — acOecT.
4. 3HayeHHWE HEOPraHWYECKUX MPUPOIHBIX TOJIUMEPOB B OPMHUPOBAHIH OIHOM 13
Te0JIOTHUECKUX 000J04eK 3eMIIH — JIUTOCHEPEI.
5. Oprannyeckue nonuMepsl. CocoObl UX MOIYYSHHS: PEAKLIUH TOJTMMEPHU3aLUH 1
peaKkyy HOJIUKOHICHCALIUH.
6. CrTpyKTypbl IOJIMMEPOB: JMHEHHBIE, Pa3BETBICHHbBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypupOBaHHE TIOJIMMEPOB: BYJIKAHU3AIMS KaydyKOB, TyOJIeHHEe OETKOB,
OTBEPIK/ICHUE MOJTMKOHICHCAIIMOHHBIX TTOJIUMEPOB.
7. Knaccudukanys oJMMepoB M0 pa3iInyHbIM NPU3HAKAM.




AKTyaJ'H)HOCTI) TCMBI JJIs1 CIICHUaJIbHOCTH.

Tema 1.15 /lucnepcHbie Cooepoicanue yuebno2o mamepuana. 2 OK 01, OK 02, OK
CHCTEMBI. 1. TlonsATHE O AMCIIEPCHBIX CUCTEMAX. 07,1IK 1.1
2. Kiaccugpukanus qUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSTHHS
JMCTIEPCUOHHOMN Cpellbl U TUCTIEPCHON (a3bl, a TaKKe M0 pa3Mepy MX YacTHL.
I'pyboamcriepcHble CUCTEMBI: SMYJIBCUH U CYCIIEH3UHU. TOHKOINCTIEPCHBIE CHCTEMBI:
KOJIJIOU/IHBIE (301U M T€NW) U UCTUHHBIE (MOJIEKYJISPHbIE, MOJEKYJIIPHO-UOHHBIE U
HOHHBIC).
3. Oddexr Tunpans. Koarynsuus B KOJIIOWAHBIX pacCTBOpax.
4, 3nadcHHE TUCIIEPCHBIX CUCTEM B JKHBOW W HEXKHBOM MPUPOJIE M TMPAKTHICCKON KU3HU
YeJIOBEKa.
5. DMyIbCUH U CYCTIEH3UH B CTPOUTENBCTBE, TUIIEBON U METUIIMHCKON
MPOMBIIIJICHHOCTH, KOCMETHKE.
6. buosornueckue, MEIUIMHCKUE U TEXHOIOTUIECKUE 30IIH.
7. 3HayeHue reyeil B opraHu3aluy kuBoi Marepun. CuHepesuc Kak Gpaktop,
OTIPEEIISIONINN CPOK TOAHOCTH MPOAYKIUH HA OCHOBE reineil. CBepThIBaHUE KPOBU
KaK OMOJIOTMYECKHUil CHHEpE3HC, ero 3HaUeHHe.
8. AKTyaJbHOCTb TE€MBI JUISI CHEUUAIBHOCTH.
Tema 1.16 PacTBOpHI. Cooepoicanue yuebHo20 Mamepuana. 2 OK 01, OK 02, IIK
Cnioco0b1 BbIpaskeHHUA 1. TlousTue o pactBopax. PU3NKO-XUMHUECKAs MPUPOJIA PACTBOPEHHUS M PACTBOPOB. 1.1
KOHILEHTPALUHU PACTBOPOB. 2. BsaumopneiicTBre pacTBOpUTENS U PACTBOPEHHOTO BemecTBa. PacTBopuMocTh
BEIIIECTB.
3.  AKTyallbHOCTb TEMBI JUIsI CHEIIMAIBHOCTH.
Tema 1.17 PacTBOpBI. Cooeporcanue yuebno2o mamepuana. 2 OK 01, OK 02, IIK
Cnoco0bl BbIpaKeHHsI 1. Cnoco6bl BeIpaXeHUs] KOHLEHTPALMH PACTBOPOB: MaccoBas 10JIsl pAaCTBOPEHHOTO 1.1
KOHIEHTPAIHH PACTBOPOB. BellecTBa (POIEHTHAsT), MOJISIpHAsL.
2. Pemenue 3a1auy.
3.  AKTyaJbHOCTb TEMBbI JJIsl CIEIUAIBHOCTH.
Tema 1.18 PacTBOpHBI. Cooeporcanue yuebno2o mamepuana. 2 OK 01, OK 02, IIK
Cnoco0bl BbIpaKeHUA 1. Pemrenne 3agau. 1.1
KOHIEHTPAILUH PACTBOPOB.
Paspes 2. XuMu4ecKkue peaknuu 16
Tema 2.1 Kiaccnuxanus Cooeporcanue yuebno2o mamepuana.
XUMHMYECKHX PeaKIuii. 1. TIlonsTHE O XUMHUYECKOH peaKIny. 2 OK 01, OK 02, OK
2. Knaccugpukanusi XUMMUYEeCKUX PeakLUii B OpraHUueCKONW 1 HEOPraHMYECKOH XUMHUU. 04,1IK 1.1
3. Peaxnum, unynie 6e3 n3MEHEHHUS KAaUECTBEHHOT'O COCTABA BEILECTB!

AJUI0TpOoNM3alvd U U30MEpH3alus.




4.

Peaknuu, naymye ¢ U3MEHEHHEM COCTaBa BEILLECTB: 110 YUCIY U XapakTepy
pearupyrommx 1 00pa3yIoNIXCs BEMIECTB (Pa3ioXKeHHs, COSTUHEHNS, 3aMeIIeHuUS,
o0MeHa); 10 U3MEHEHUIO CTENeHEH OKHCIICHHSI DIEMEHTOB (OKHUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC U HE OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKIUN); 110
TerIoBoMY 3 deKTy (3K30- U FHIIOTepMHUIECcKre); 110 ¢a3e (TOMO- U TeTEpPOreHHEBIE);
T10 HampaBIICHUIO (0OpaTUMBbIC B HEOOPATUMEIE); IT0 MCTIOIB30BAHHIO KaTaIH3aTopa
(kaTanUTUYECKUE U HEKATATMTHYECKHE); 0 MEXaHU3MY (paluKalbHbIe,
MOJIEKYJISIPHBIC U HOHHBIE).

BeposiTHOCTD TpOTEeKaHUS XUMUYECKHUX peakinii. BHYTpEeHHS SHEPTHsl, SHTAIBIIHSL.
TennoBoit 3¢ peKkT XuMUIeckux peakuuii. TepMoXxuMuuecKkue ypaBHEHHSI.
CrannapTHast SHTANBINS peakuid 1 oOpasoBanus BemecTs. 3akoH [.U. ['ecca u ero
CJIEACTBUS. DHTPOMIUSL.

AKTYaJIbHOCTh TEMBI JJIS CHIETIHaTbHOCTH.

Tema 2.2 OBP,
KJIaccupurkanus.

=

ok w

~

Cooepoicanue yuebHo20 Mamepuana.
OKHCIUTEIFHO-BOCCTAHOBUTEILHBIE PEAKITHH.
Crenens okucnennsa. Boccranosurenn u okuciuTesr. OKHCICHUE U
BOCCTaHOBJICHHE. BaxkHEHIIINE OKUCIIMTEIN X BOCCTAaHOBUTEIIH.
BoccranoButenpHbIe CBOWCTBA METAJLIOB — MMPOCTHIX BEIIECTB.
OKuCIUTEIbHBIE U BOCCTAHOBUTEBHBIE CBOMCTBA HEMETAIIIOB — IIPOCTHIX BELIECTB.
BoccranoBuTenbHbBIE CBOICTBA BEIIECTB, 00Pa30BaHHBIX dJIEMEHTAMHU B HU3IICH
(oTpuniaTenpbHON) cTeneHN OKucIeHnsa. OKUCITUTENbHBIE CBONCTBA BEIIECTB,
00pa30BaHHBIX AJIEMEHTAMH B BBICIIEH (ITOJIOKUTEIILHOM) CTETIEHN OKHCIICHHSL.
OxucnuTenbHBIE ¥ BOCCTAHOBUTEIHHBIC CBOMCTBA BEIIECTB, 00pa30BaHHBIX
dJIEMEHTaMH B IIPOMEKYTOYHBIX CTETICHSIX OKUCIICHISI.
Krnaccudukaius OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakivii. Peakiinu
MEKaTOMHOT'O U MEKMOJIEKYJISIPHOTO OKHCIIEHUSI-BOCCTAHOBIIEHUS. Peakiumn
BHYTPHUMOJIEKYJISIPHOTO OKHUCICHUS-BOCCTAHOBIICHUS. Peakiinyu caMOOKHUCIICHMSI-
CaMOBOCCTAHOBJICHHUS (IUCTIPOTIOPIIMOHUPOBAHIS).
AKTYaJIbHOCTb TEMBI JJIs CIIEHUAJIbHOCTH.

OK 01, OK 02, OK
04

Tema 2.3 MeToanbt
COCTaBJICHHMS] yPaBHEHMI
OBP.

rpLODD PR

Cooeporcanue yuebnozo mamepuana.
MeToibl cocTaBIEHUS] YpPAaBHEHUH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKITUH.
MeTto1 3/IeKTPOHHOIO OalaHca.
Bnusinue cpeapl Ha IPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX MPOIIECCOB.
AKTyaJTbHOCTB TEMBI JJIS CIICIIHATLHOCTH.

OK 01, OK 02, OK
04

Tema 2.4 CxopocTb
XHMHYECKHX PeaKIuii.

N

Cooeporcanue yuebrno2co mamepuaia.

Cxopocts xumuueckux peakuuit. [lonstue o ckopoctu peakuuit. CKOpocTb rOMO- U

TeTEepOreHHON peakluu. DHEPIrHsl aKTUBALUH.
@akTOphl, BIUSAIOLIME HA CKOPOCTh XUMUYECKON pPEaKIMH.
[Ipupona pearupyroimux Beniects. Temneparypa (3akoH Baut-I'odda).

OK 02, OK 07




No ok

Konuentparusi.

Karann3aTtops! 1 KaTaaus: TOMO- M TeTEPOTeHHBIN, UX MEXaHU3MBI.

DepMEeHTHI, X CPaBHEHUE C HEOPTAHUYECKUMHU KaTalll3aTopaMu.

3aBHUCHUMOCTh CKOPOCTH PEaKLUN OT MOBEPXHOCTH CONMPUKOCHOBEHUS Pearupyrommx
BEIIECTB.

8. AKTyallbHOCTh TEMBI JUIsI CIEIHAIEHOCTH.
Tema 2.5 O6paTumocTh Cooepoicanue yuebHo2o mamepuana. OK 02, OK 04
XHMHMYECKHX PeaKiui. 1. OOparuMoCTh XUMHYECKHX PEAKIIHH.
XumMuveckoe paBHOBecHE. 2. Xumuueckoe paBHOBecHe. [[oHSITHE 0 XUMHUECKOM paBHOBECHH. PaBHOBECHBIC
KOHIIEHTPAITHH.
3. JluHaMHUYHOCTH XUMHUYECKOTO PABHOBECHSI.
4. AKTyaJIbHOCTH TE€MBI JIS CHIEIIHATFHOCTH.
Tema 2.6 O0paTumocTh Cooeporcanue yuebno2o mamepuana. OK 02, OK 04
XHMHMYECKHX PeaKiuii. 1. ®axTopbl, BIMAIONIME Ha CMEIICHWE pAaBHOBECHS: KOHICHTpALUs, IaBJlCHUE,
Xumuueckoe papHoBecHe. temrepatypa (mpuniun Jle-l1llatense).
2. BrImonHEeHrE yIIpa)KHEHUH HA CMETeHHe XUMIYECKOTO PaBHOBECHSL.
3. AKTyalbHOCTH TEMBI JIJIS CTIEIUATHHOCTH.
Tema 2.7 Teopus Cooepoicanue yuebno2o mamepuana. OK 02,IIK 1.1
IEKTPOJIUTHYECKOI 1. KonrpoasHas padora Ne 1.
AMCCOLUALMMU. 2. Teopus >MeKTPOTUTHUECKON JUCCOIHAIIHH.
3. MexaHU3M TUCCONMAINH BEIIECTB C PAa3IMYHBIMH THIIAMH XUMUYECKHX CBS3CH.
4. BxkJaja pycCKHX YYEHBIX B pa3BUTHE MPEICTABIECHUHN 00 2JIEKTPOTUTHYECKOM
JTUCCOIUAIIHH.
5. OCHOBHBIE TTOJIOKEHUS TEOPUH IIEKTPOIUTHIECKON TUCCOIHAIINH.
6. CremneHb AIEKTPOIUTHYECKOH JUcCONMAK U (PaKTOpHI €€ 3aBUCHMOCTH.
7. CuibHBIE U CPETHUE DJICKTPOIIUTHL.
8. AKTyallbHOCTb TEMBI JIJIS CIIEIUATBHOCTH.
Tema 2.8 Teopus Cooepoicanue yuebnozo mamepuana. OK 02,IIK 1.1
JIEKTPOJIUTHYECKOI 1. [duccouwmanus Boasl. Bomoponnslii nmokasarens. Cpenia BOJHBIX paCTBOPOB
AUCCOIUALHH. AIIEKTPOIUTOB.
2. Peakuuu oOMeHa B BOJHBIX pacTBOpPaX AJIEKTPOIUTOB.
3. AKTyallbHOCTb TEMBI JUIsI CIEMAIEHOCTH.
Tema 2.9 I'maponus. Cooepoicanue yuebHozo mamepuana.
1. Tuaponu3 xak OOMEHHBIN TIPOIIECC. OK 01, OK 02, OK 4
2. HeoOpaTuUMBIi THIPOIU3 HEOPTAHUIECKUX COSJIMHEHHUH 1 €r0 3HAYCHNUE B
MIPAKTHYECKOH IEATENbHOCTH YEI0BEKa.
3. Ilpaktrudeckoe mpUMEHEHHE FHIIPOIIN3A.
4.  AKTyaJIbHOCTBH TEMBI AJIs CHIELIMATIBHOCTH.




Tema 2.10 I'mapoans.

Cooepoicanue yuebHo20 Mamepuana.

1. HeoOpaTuMBbIii THAPOIH3 OPTAHNIESCKUX COCTMHCHUH 1 €r0 3HAUYCHUE B MTPAKTHICCKOM 2 OK 01, OK 02, OK 4
JeSITeIbHOCTH YeJIOBEKa.
2. Tumponus opraHnmyYecKHX BemecTB (OSIKOB, KUPOB, YIIIEBOJOB, MMOJIMHYKICOTH/IOB,
AT®) u ero 6uonornveckoe u mpakTuideckoe 3HadcHre. OMBUICHHE KUPOB. Peakmus
ATEpUPUKAIINH.
3.  AKTyaJlbHOCTh TEMBI JIJISl CIICIIUATBHOCTH.
Tema 2.11 I'mapoans. Cooepoicanue yuebHo2o mamepuana.
1. OOparumsriii runponu3 coneid. CTyrmeHIaThIi THAPOIIN3. 2 OK 01, OK 02, OK 4
2. Tlonubli ¥ HEOOPATUMBIN THAPOIN3 HEOPraHUIECKUX COCAMHEHUI.
3.  AKTyallbHOCTb TEMBI JUIsI CHCIHAIBHOCTH.
Pasnen 3. BenrecTBa u Mx cBolicTBa 22
Tema 3.1 Knaccsl Cooeporcanue yuebnozo mamepuana.
HEOPTraHWYeCKUX BEIeCTRB. 1. TIposepounas pabora Ne 3. 2 OK 02
2. Knaccudukamys HeOpraHMYeCKUX BEICCTB.
3. llpocTble u CIIOXHBIE BEIIECTBA.
4. Oxcuppl, NX KiIaccu(DUKanus.
5. Tuapoxcunsl (OCHOBaHHS, KUCIOPOACOAEPIKAIIUE KHCIOTHI, aMpOTEpHBIE
THUIPOKCH/IBI).
6. Kucnotsl, nx knaccupukanus. OCHOBaHUS, UX KIIaCCUPUKAITHUS.
9. Comnu, ux knaccuuKaius.
10. AKTYabHOCTh TEMBbI JUIsl CIICIIMAJILHOCTH.
Tema 3.2 MeTa/uibl. Cooepoicanue yuebHozo mamepuaia.
1. Meramsr. [lonoxenune metamioB B [lepuoanueckoii cucremMe U 0COOEHHOCTH 2 OK 01,0K 02, 0K 4,
CTPOEHUS UX aTOMOB. OK 07,IIK 1.1
2. TlpocTble BellecTBa — METAJUIBI: CTPOCHUE KPUCTAIIIOB U METAIUTHYECKAsT XUMUYECKasI
CBSI3b.
3. OO6mue usznyeckre cBoiicTBa METAIUIOB M UX BOCCTAHOBHUTENBHBIC CBOHCTBA:
B3aMMO/ECTBHE C HeMeTallTIaMu (KHCIOPOOM, raloreHaMu, Cepoi, a30TOM,
BOJIOPOJIOM), BOAOH, KUCIIOTAMH, PACTBOPAMH COJIEH, OPraHUYeCKHMHU BEIIECTBAMHU
(cimpTamm, ranoreHaTKaHamMu, (PEHOIOM, KHCIOTaMH), CO IIEI0YaMH.
4. Okxcuasl ¥ THIPOKCUIB METALIOB. 3aBHCHMOCTh CBOMCTB 3THX COCITUHCHUN OT
CTeIleHeH OKHUCIICHUS] METaJLIOB.
5. AKTyallbHOCTH TEMBI JIJISl CIIEIUATBHOCTH.
Tema 3.3 MeTa/ibl. Cooeporcanue yuebHo2o mamepuana.
1. 3HadyeHHe METAJUIOB B IPUPOAE U )KU3HH OPTraHU3MOB. 2 OK 01, OK 02, OK
2. Kopposus meramios. [loHsiTHe KOPPO3HH. 07,11IK 1.1




O6mire cnocoObl MOTyYeH!sT METAIIIOB. MeTaluibl B ipupoae. MeTamryprus u ee
BUJBL: IUPO-, TUAPO- U DIEKTPOMETAJUTYPI UL

ONeKTpoNIN3 paclaBoOB U PACTBOPOB COEAMHEHNH METAJNIOB U €r0 MPakTUYECKOe
3HAUYEHHE.

AKTyanbHOCTb TEMBI JJI5 CIIELIMATIbHOCTH.

Tema 3.4 Hemera/Liibl.

© NG

Cooepoicanue yuebHo20 Mamepuaa.
Hemerainel. [TonoxeHne HEMETAUIOB B EPUOIUIECKOM cUCTEME, OCOOCHHOCTH
CTPOCHHS UX aTOMOB. DJICKTPOOTPHUIIATEIIEHOCTb.
Brnaropozansie razpl. DIeKTPOHHOE CTPOSHHE aTOMOB OJIArOPOTHBIX Ta30B U
0COOEHHOCTH NX XUMHYCCKHX U (PU3HMIECKUX CBOHCTB.
HemeTaiipl — mpocThie BeleCcTBAa. ATOMHOE M MOJICKYJIIPHOE UX CTPOCHHE.
Annotponus.
Bognopoabie coeqnHeHNsT HEMETAIOB.
[TosyueHus: XJ10pOBOAOPOA U aMMHaKa CHHTE30M M KOCBEHHO.
®u3nYeCKHe CBONCTBA.
OTHolLIEHHE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
AKTYaJIbHOCTh TEMBI JJIs CIICIIHAJILHOCTH.

OK 01, OK 02, OK
07,IIK 1.1

Tema 3.5 HemeTa/Ibl.

Lo

Cooepoicanue yuebHo20 Mamepuaa.
XnUMHAYecKHe CBOMCTBA HEMETAIIOB.
OKHCIIUTENBHBIE CBOKMCTBA: B3aUMOJICUCTBHE C METANIaMU, BOAOPOJIOM, MEHEE
SHGKTpOOTpI/I]_[aTeHBHBIMI/I HEMECTaJlJIaMH, HCKOTOpBIMI/I CJIO)KHBIMU BECUICCTBAMMU.
BoccTaHoBUTENIbHBIC CBOMCTBA HEMETALIOB B PEAKIUAX ¢ PTOPOM, KUCIOPOIOM,
CJIOKHBIMH BEIIECTBAMH-OKUCIHUTESIMA (230THOM U CEPHOM KHCIOTaMU | JIp.).
AKTyaIIbHOCTB TEMBI IJId CIICOUAJIBHOCTH.

OK 07,IIK 1.1

Tema 3.6 Oxcuanbl.
AHruapuabl KapooHOBbBIX
KHCJIOT.

Nogk~wbdpE

Cooeporcanue yuebnoco mamepuaia.
OxcuBbl M aHTUAPHUIBI KAPOOHOBBIX KHUCIIOT.
HeconeoOpasytromue u coneoOpas3yromniiue OKCHIbI.
KucnotHeie okcuapl, UX CBOICTBA.
OcHOBHBIE OKCHUJIbI, KX CBOWCTBA.
AmMoTepHbIe OKCUIBI, UX CBOICTBA.
3aBHUCHMOCTH CBOHCTB OKCHIOB METAJIJIOB OT CTETICHH OKUCIICHHSI.
AKTYaJIbHOCTh TEMBI JJIs CEIIHATbHOCTH.

OK 02

Tema 3.7 Kuciaorsl.

Eall A

Cooeporcanue yuebno2o mamepuana.
KucnoTsl oprannveckre 1 HeOpraHu4ecKue.
KucnoTs! B cBeTE TEOPUHN IEKTPOITUTHUECKON JIUCCOIMAITUH.
Kucnotsl B cBETE NPOTOIUTHUECKON TEOPUU.
Knaccudukanys opraHMuecKiX 1 HEOPraHUIECKUX KHUCIIOT.

OK 01, OK 02, IIK
1.1




OO1ue CBOMCTBA KHCIIOT: B3aUMOCHCTBUE OPraHMYECKUX M HEOPraHUYECKUX KHCIIOT
C METaJJIaMH, OCHOBHBIMH M aM()OTEPHBIMH OKCHIAMH M THAPOKCHIAMH, C COJISIMH,
00pa3oBaHKe CIOKHBIX Y(GUPOB.

6. OcoOeHHOCTH CBOIMCTB KOHLEHTPHUPOBAHHON CEPHOU M a30THOM KHUCIIOT.
7. AKTyaJbHOCTb TEMBbI JUIsl CIEHUAIBHOCTH.
Tema 3.8 OcHoBaHus. Cooepoicanue yuebHo20 Mamepuaa.
1. OcHoBaHUsI OpraHUYECKUE ¥ HEOPTAHUUYCCKUE. OK 02,IIK 1.1
2. OcHOBaHUsI B CBETE TCOPUH IIEKTPOIUTHUECKON AUCCOLMALINH.
3. OcHOBaHHSA B CBETE MPOTOIUTHIECKON TEOPHU.
4. Kiaccudukanusi opraHn4ecKux 1 HEOPraHMUECKUX OCHOBAaHHH.
5. XuMmHuecKue CBOWCTBA LIeT0Yel M HEPaCTBOPUMBIX OCHOBaHHH. CBOMCTBa
0ECKHCIOPOIHBIX OCHOBAHUH: aMMHaKa M aMUHOB.
6. BsauMHOe BnHsSHHE aTOMOB B MOJIEKYJIC aHUJIMHA.
7. AKTyaJbHOCTH TEMBI JUIsl CIIEUATBHOCTH.
Tema 3.9 Conn. Cooeporcanue yuebHo2o mamepuana.
1. Comu. Kitaccudukarus comnei. OK 01, OK 02, IIK
2. XVMHYECKHE CBOMCTBA COJEH. 1.1
3. OcobeHHOCTH CBOWCTB COJIEH OpPraHNYEeCKUX U HEOPTaHMYECKUX KHCIIOT.
4. CnocoOBblI OTyYeHus COJEH.
5. TlpumeneHue conen.
6. AKTyaJbHOCTH TEMBI JUIsl CIIETUATBHOCTH.
Tema 3.10 I'eneTuueckas Cooepoicanue yuebnozo mamepuana.
CBSI3b MEXAY KJIaccaMu 1. T'enernueckas CBSI3b MEXIY KJIaCCAMHU OPraHUYECKUX U HEOPTAaHUUECKUX OK 02, OK 04, IIK
HEOPTraHUYEeCKHUX U COEIMHEHHH. 1.1
OpPraHUYecKux 2. TloHsATHe 0 TeHETUYECKOW CBSI3M U TEHETUYECKUX PJlaX B HEOPTaHUUECKOU U
coeMHeHMI. OpraHUYeCKON XUMUHU.
3. AKTyaJbHOCTb TE€MBI JUISl CHEIUAIBHOCTH.
Tema 3.11 I'eneTuveckas Cooepoicanue yuebnozo mamepuana.
CBSI3b MEXKAY KiaccaMu 1. Tenetnueckue psasl MeTayuia (Ha MpuUMepe KalblMs U jKele3a), HeMeTalia (Cepbl U OK 02, OK 04, IIK
HEOPTaHUYEeCKHUX U KPEMHHUS), IEPEXOJHOT0 3JI€MEHTa (LIMHKA). 1.1
OpPraHM4ecKHX 2. AKTyaJbHOCTH TEMBI JUIsl CIIEHUATBLHOCTH.
COCIMHECHUI.

Tema 3.12 T'eneTnueckas
CBSI3b MEXAY KjaccaMu
HEOPraHuYeCcKux u
OpPraHuYecKux
coeIMHEHMIA.

Cooeporcanue yuebrnoco mamepuana.

1. B3auMOCBS3b KIIAaCCOB OPraHUYECKUX U HEOPTaHMYECKUX COCITMHEHMIA.
2. Perenue 1ienovex npeBpaiicHus.
3. AKTyaJIbHOCTb TEMBbI JIJIsl CIIELIUATBHOCTH.

OK 02, OK 04, IIK
1.1




Tema 3.13 XumMus B ;KU3HH
o01IecTBa.

Cooepoicanue yuebHo20 Mamepuana.
XuMHUS ¥ POU3BOJICTBO. XUMHUECKAs MPOMBIIIIJICHHOCTh H XUMHUYECKUE TEXHOJIOTHH.
ChIpbe 111 XUMUYECKON TIPOMBITILICHHOCTH. Boia B XMMHYECKOM MPOMBIIIICHHOCTH.
XuMus 1 3K0J0rus. XUMUYECKOE 3arpsi3HeHUE OKpYKaromien cpeapl. OxpaHa
rugpocdepbl OT XUMHIECKOTO 3arps3HeHus. OXpaHa MOYBbI OT XUMHUYECKOTO
3arpsi3aeHII. OxpaHa atMochepsl OT XUMHUYECKOTO 3arps3Henns. OxpaHa (QIophl i
(hayHBI OT XUMUYECKOTO 3arpsI3HEHUSL.
AKTYaJIbHOCTh TEMBI JJIs CIICIIHATILHOCTH.

OK 01, OK 02, OK
04,0K 07,1IK 1.1

Tema 3.14 XuMus B 'KH3HH
o01IecTBa.

A

5.
6.

Cooepoicanue yuebHo20 Mamepuaa.
buotexHomorus u reHHas UH>XEHEPHUs.
XHUMHUS 1 TCHETHKA YeJIOBEKa.
XuMus 1 MOBCEIHEBHAS JKU3Hb YelloBeKa. JloMamrHss anTeka. MooIe H YuCTSIINS
cpeactBa. CpeicTBa IMYHON TUTUEHBI U KOCMETUKH.
XUMUA 1 muumia. MapKI/IPOBKa, yr[aKOBKa IMNIICBBIX U TUTUCHUYCCKUX HpOI[yKTOB nu
YMeHI/IC UX YUTATh.
DKOJI0rus KWINIIA.
AKTyaIILHOCTI) TEMBI IJId CIICHUAJIBHOCTH.

OK 01, OK 02, OK
04,0K 07,1IK 1.1

KoncyabTanus

IToAroToBKa K MPOMEKYTOYHOM aTTECTALUU.

N

HpOMe)KyTO‘lHaﬂ aTrreCTalmd: 3K3aMCH

Bcero:

144




3. YCJIOBUS PEAJIM3AIINNA YYEBHOM JUCHUILTAHBI

3.1. Ilnsg peanu3anu TOpOrpaMMbl Y4E€OHOW JAUCIUIUIMHBI JODKHBI OBITH MPETyCMOTPEH
y4eOHBI KaOMHET Xumuu, OCHAIICHHBIH 000PYIOBAaHHEM M TEXHUYECKHUMH CPEJICTBAMH O0yUYCHUS.
ObopynoBanue:
[TapThI ¥ CTYJIBSI MO KOJUYECTBY YUAIIHXCS
[TnCbMEHHBIN CTOJI U CTYJ IPENoAaBaTes
HIxader
[TopTpeThl YICHBIX-XUMUKOB
Jlocka menoBast
[Tepuonnueckas cucrema anemenToB /. 1. MenaeneeBa (Tabnuia).
DIIEKTPOXUMUYCCKUN P HANPSDKCHUH METAIIIOB (TabuIa).
Tabmumia «PacTBOPUMOCTH CoJiel, OCHOBaHHH, KUCIIOT B BOJIEY.

©COoN R wDdE

Tabnu1bl, MUKpOTaOIMIIBI KJIACCOB OPTaHUYECKUX COETMHEHUN
TEXHUYECKHE CPeCTBA O0yUCHHUS:

1. MynpTuMeauiiHasl ycTaHOBKa.

2. KowmmeroTep.

3. Ilpuntep

3.2. UndopmannonHoe odecnevdeHne peaau3amu NporpamMmmbl

Jlnsg  peanu3aii  IporpamMmbl  OMOJMOTEYHBIM (OHJ JOKEH HMMETh II€YaTHbIC HW/HIN
AJIEKTPOHHBIE  00pa3oBaTelibHbie HM  MH()OPMAIMOHHBICE PECYpChl, JUIS  HCIIOJNIB30BaHMS B
o0pa3oBaTeILHOM IPOIIeCcCe.

3.2.1. OcHOBHBbIE NTEYaTHBIE U JIEKTPOHHbIE U3TAHUS

1. I"abpuensn, Oner CepreeBuu. Xumus: 10-i knace : yrinyOnéHHbIN ypoBeHb : YIEOHUK IS
oOmeoOpazoBarenbHbix opranuzanuii / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrnagkoB. — Mocksa :
[Ipocemenue, 2021. — 400 c. : un.

2. Xumus : 11-i knacce : yaeOHUK A71s1 00111e00pa30BaTeNbHBIX OpraHU3aLUH | yTITyOIEHHBIN
yposesb / O.C. I'abpuensH, U.I'. Octpoymos, C.A. Crnankos, A.H. JIéBkun. — Mocksa : [IpocsenieHue,
2021. - 432 c. : m.

3.2.3. [lonoJHUTeIbHbIE UCTOUHUKH (NpU He0OX00uMocmi)

1. Xumus. 10 kiu. ba3oBelit ypoBeHb : yuel. ans obmeoOpazoBart. yupexaenuii / O.C.
Iabpuensa. — 9-e uzn., crepeotun. — M.: [lpoda, 2013. — 191, [1] c. : n.

2. Xumus. 11 kiu. ba3zoBelif ypoBeHb: y4eO. ans oOmieoOpasosar. yupexaenuii / O.C.
Iabpuensa. — 8-e uzm., crepeorun. — M.: [lpoda, 2013. — 223, [1] c. : ui.

3. INa6puensn O.C. Xumus. 10 knace. YrinyoneHHslit ypoBenb: yueOnuk / O.C. I'abpuensH,
N.T'. Octpoymos, C.1O. ITonomapes. 2— e u3., crepeotun. M.: JIpoda, 2014. - 366, [2] c. : uL.

4. Eropos A.C. u np. Xumus. [Tocobue penerutop ans nocrynarouiux B BY3s1. Pocros-Ha-
Hony. ®enukc,2003.

5. I'a6puensn O.C. Xumus. 10 knacc. I[Ipopunbheiii ypoens: yuebnuk / O.C. I'abpuenss,

®.H. Mackaes, C.1O. [Tonomapes, B.W. Tepenun; nox pen. B.U. Tepenuna 15— e uzn., crepeotun. M.:
Hpoda, 2013. - 318, [2] c. : um.

6. lNabpuensa O.C. Xumusa. 11 xn. IpoduibHblii ypoBeHb: yued. mais oOmieoOpa3oBar.
yupexaenuii / O.C. I'abpuensn, I'.I'. JIsicoBa. 15— e u3z., crepeotun. - M.: [Ipoda, 2013. - 400, [2] c. :
WIL.

7. Xumus: yueb. nocodbue / JI.B. Kanamnnkosa ; mox pea. mpod. JLIL. IlpokodbseBoit. — M.
OJIMHTA: Hayka, 2017. — 108 c. — (BBeneHnue B cieriuaibHOCTB. )



8. I'a6puensn O.C., OctpoymoB W.I'. Xumusi: yaeOHHK 1151 CTYAEHTOB MPO(HECCHOHATBHBIX
o0pa3oBaTeNbHBIX OPraHU3alliid, OCBauBarIIKX mpodeccuu u cneruanbHoctu CI10. — M., 2017

9. Ia6puenssu O.C., OctpoymoB W.I. Xumus i mpodeccwii W crenuaibHOCTEH
€CTECTBEHHO-HAYYHOTr0 MpoQuiis: y4eOHUK JUIsl CTYAEHTOB NpPO(ecCHOHANBHBIX 00pa3oBaTeNIbHBIX
opraHm3anuii, ocBanBaronux npodeccuu u cnenuaabHoctu CIIO. — M., 2017

10. INabpuensa O.C. um ngp. Xumwms. Ilpaktukym: ydeO. mocobwe s CTYICHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAMBAIOLINX MPO(ECCHH M CIEHUATLHOCTH
CIIO. -M., 2017

11. I'abpuensn O.C. u ap. Xumus: nocobue ans noaroroBku k EI'D: yued. mocobue ams
CTYICHTOB MPOQECCHOHANBHBIX O00pa30BaTEeNbHBIX OpraHU3alUii, OCBaMBAOIIUX Mpodeccuun u
crneruansaoctu CIIO. — M., 2017

12. Tabpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu U yopakHeHHS: ydel. mocodue
UL CTYZIEHTOB NPO(ecCHOHANBHBIX 00pa30oBaTeNbHBIX OpraHU3alMi, OCBAWBAIOUIMX Npodeccuu u
cnenmanpHocTu CIIO. — M., 2017

13. Epoxun KO.M., Kosanesa 1.b. Xumus s npodeccuii 1 cienuanabHOCTEH TEXHHUECKOTO
U €CTECTBEHHO-HAy4HOTO Mpoduiieii: yueOHUK AJisl CTYACHTOB NMPOQPecCHOHANbHBIX 00pa30BaTeNbHBIX
opraHm3aluii, ocBanBaronmx npodeccuu u cnenuainpbHoctu CI10. — M., 2017

14, 1670, O. B. XUMUS. Yacts | : yuebnoe nocobue / {1610 O. B. , Pemernukona E. A. -
Pocror w/]l : Uzn-Bo FODY, 2018. - 114 c. - ISBN 978-5-9275-2411-2. - Tekcr : anexktpoHHbIH // DBC
"KoHcynbTaHT cTyaeHra" : [caift]. - URL :
https://www .studentlibrary. r11/b00k/ISBN97859275241 12.html (nata obpamenus: 20.05.2021). - Pexxum
JOCTYTIA : TIO MOJIITUCKE.

15. babkoB, A. B. Xumus : yueOnuk / A. B. babkos, T. . bapabanosa, B. A. Ilonkos. -
Mocksa : I'DOTAP-Memua, 2020. - 352 c. : w1 - 352 c. - ISBN 978-5-9704-6149-5, - Tekcr :
ANEKTPOHHBIN // 9BC "KoncynpTant cTyneHTa" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970461495.html (nara obpamenus: 20.05.2021). - Pexum
JOCTYIIA : IO TIOJITHCKE.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATIJIAHBI

Pesynomamol 00yuenun

Kpumepuu OUECHKU

Memoowl ouyenku

1) chopmupoBaHHOCTH
MIPEJICTABJICHHIA: O MAaTEPUATBHOM
€IMHCTBE MUPa, 3AKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBIICHUH MPUPOIBL; O
MeCTEe M 3HAYEHNU XMMHH B CUCTEME
€CTECTBCHHBIX HAyK U €€ POJIU B
obecrieueHnn YCTOWYNBOTO Pa3BUTHS
YeIIOBEYECTBA: B PEIICHUU TTPOOIIeM
AKOJIOTUYECKOM, SJHEPreTUUeCKON 1
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUN
MEIULMHEI, CO3JaHNHU HOBBIX
MaTEepHUaIOB, HOBBIX UCTOYHHKOB
SHEPTHH, B 00CCIICYCHUH
paIoHaIBLHOTO
MIPUPOJIOTIOIb30BAHUS, B
(hopMHUPOBaHUH MUPOBO33PEHUS U
o011ei KyabTyphl YeNIOBEKA, a TAKKe
9KOJIOTUYCCKU 00OCHOBAHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHON CPEJIE;

CrocoOHOCTh IIOHUMATh U
(bopMyIHPOBaTH OCHOBHBIC TOHATHS,
[IOHUMAThb 3HAYEHUE XUMHUHU B
€CTEeCTBEHHO-HAYYHOM KapTUHE MUPA

2) BIIaJieHUEe CUCTEMOM
XUMHAYECKUX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIararomiye
MOHATHS (JOTIOJHUTEIBHO K CHCTEME
MOHATHI 0230BOT0O YPOBHS) -
M30TOIBI, OCHOBHOE U BO30Y)KICHHOE
COCTOSIHUE aTOMa, THOpUAN3aLus
aTOMHBIX OpOHTaNeH, XUMHUECKas
cBs13b ("c" u "n", KpaTHBIE CBS3N),
MOJISIpHAsI KOHIIEHTPAIHS,
CTPYKTypHasi popMmyIa, H30MepHs
(cTpykTypHasi, reoMeTpuueckast (1uc-
TpaHC-U30MEpPHUs), TUITBI XUMUYECKUX
peakimii (roMo- ¥ TeTepOTreHHbIE,
o0paTuMble 1 HEOOPaTUMBIE),
pacTBOpbI (UICTUHHBIC, TUCTIEPCHBIE
CHCTEMBbI), KpUCTAJUIOTUAPATHI,
CTETIeHb TUCCOIUAIINH, SJIEKTPOITHU3,
KPEKUHT, pu(OPMUHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pPEHUYECCKHE 3HAHUS,
JIeKallye B OCHOBE TOHUMaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH
XUMUYECKHX SIBICHUI;

YMenue naBaTh HazBaHus GOpMyIaM
BEIIECTB, COCTABIATh YPABHEHUS
XUMHYECKHX pEaKIuil, UMETh
COBPEMEHHBIE ITPEACTABIICHUS O
CTPOECHHH BEIIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM W HaIMOJIEKYJIIPHOM
YPOBHSX; IIPEICTABICHUS O
MEeXaHU3MaX XUMUYECKHX peaKIInH,
TEPMOANMHAMUYIECKUX U
KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
MIPOTEKAHUs, 0 XUMUIECKOM
PaBHOBECHH, TUCIEPCHBIX CHCTEMAX,
(hakTOJIOrMYECKHE CBEICHHUS O
CBONCTBax, COCTaBe, IIOJy4YECHUN U
0e30I1acCHOM HCIIOJIb30BaHUU
BAOKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIIECTB B OBITY U
MIPaKTUYECKOH EATEIbHOCTH
YeJI0BEKa; OOIINX HAYYHBIX
MPUHLIMIIAX XUMHYECKOTO
MIPOU3BOJICTBA (HA IPUMEPE
MIPOU3BOZCTBA CEPHOM KUCIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKU
He(TH)

3) chopMUPOBAHHOCTh YMEHUI
BBISABJIATH XapaKTCPHBIC IPU3HAKU U
B3aMMOCBSI3b H3yUCHHBIX TIOHSATHIA,

CrocoGHOCTh IPUMEHSTH
COOTBETCTBYIOLINE ITOHSTHUS TIPH
OIMMCaHNU CTPOCHUSA U CBOMWCTB
HCOPTraHNYCCKUX U OPraHUYCCKUX
BEIIECTB M UX NPEBPALICHUI;

VYeTHBI onpoc
MNHnuBunyanbHbIE
3aJaHus
KonTposbHbIE paboThI
[IpoBepounsie pabOTHI
TecToBBIC 3aMaHNs
Pabora ¢ KOHCIIEKTOM
JICKITUM




BBIABIISATH B3aUMOCBSI3b XUMUYCCKUX
3HAHUH C MOHATHUSIMU U
MPEICTaBICHUSMU JIPYTUX PEIMETOB
IUIs1 00JIee OCO3HAHHOTO ITOHUMAaHHUS
1 OOBSICHEHHUS CYIITHOCTH
MaTepHATBHOTO SIUHCTBA MHUDPA;
HCIIOIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHMS IS OOBACHCHUS
1 TIPOTHO3WUPOBAHMSI SIBIICHHMH,
HMMEIOIINX €CTECTBCHHOHAYYHYHO

HpUPONY,

4) chopMHUPOBAHHOCTH YMEHUI
HCII0JIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COEIUHEHUN
MEXyHapOAHOI'0 COK3a
TEOPETUYECKOU U NPUKIIATHON XUMUH
Y TPUBUAJIbHbIE HA3BAHUS BEILIECTB,
OTHOCSILIMXCS K U3YYEHHBIM KJ1accaM
OpraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHH;

Cr10coOHOCTh HCHIOIB30BATh
XMMUYECKYI0 CUMBOJIMKY IS
cocTaBieHus HopMy
HEOpPraHMYECKUX BEIIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) POPMYJ OPraHUIECKHX
BEIIIECTB; COCTABJICHUE YPAaBHEHUI
XMUMUYECKHUX PEaKLUUi U CIIOCOOHOCTh
PacKpbIBaTh UX CYLTHOCTE:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxkuii IOCPeACTBOM COCTABICHHUS
AJICKTPOHHOTO OaaHca 3TUX
peakiuii; peakiiuii HOHHOro oOMeHa
MYTEM COCTaBJICHUS UX MOJIHBIX U
COKpAIIIeHHbIX HOHHBIX YpaBHEHUH;
pEaKuuii TuaPOIIN3a, peaKluii
KOMIUTIEKCO00pa3oBaHus (Ha MpuMepe
THUIPOKCOKOMILICKCOB [IMHKA U
ATIOMHUHMS); TOATBEPKAATH
XapaKTepHbIE XUMUYECKUE CBOICTBA
BEIIECTB COOTBETCTBYIOLIMMHU
9KCIIEPUMEHTAMH U 3aIHUCIMHU
YPAaBHEHUI XUMHUUYECKHUX PEAKLIMI;

5) chopmMupOBaHHOCTh YMEHUM
KJacCU(UIIUPOBATH HEOPTAaHUYECKUE U
OpraHN4YeCcKHe BEUIECTBA U
XUMHUYECKUE PEaKLIUH,
CaMOCTOSATENILHO BEIOMPATh OCHOBAHMUSI
Y KPUTEPUU AJIs KIaccuPpuKauu
M3y4aeMbIX XUMHUYECKNX 00BEKTOB;
XapaKTEepU30BaTh COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIICCTB,
MIPUHAJUICKAIUX K ONPEIEICHHBIM
KJIaccaM U IpyIIaM COCAUHEHUN
(mpocThle BelecTBa, OKCUIBL,
TUIPOKCHIBI, COJIH; YTIEBOIOPOIbI,
MPOCThIC AUPBI, CIIUPTHI, GEHOIIBI,
aJbJICTU/IbI, KETOHBI, KAPOOHOBHIE
KHCIIOTHI, CIIOKHBIE 3(DUPBI, )KUPBI,
YIJIEBObI, AMUHBI, AMUHOKHUCIIOTBHI,
OeNKM); MPUMEHSATh 3HAHUS O COCTaBE
¥ CBOMCTBAX BEIIECTB IS
AKCIEPUMEHTAILHON TPOBEPKHU

YMeHue 1aBaTh XapaKTEPUCTHKY
BEIIECTBAM U XUMHUYECKHM PEaKLUSIM




TUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN IIPOTEKaHUs
XUMHMYECKHUX PEAKLUN U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILIECTBIICHMS,;

6) chOpMUPOBAHHOCTh YMEHUH
MOATBEPKIaTh HA KOHKPETHBIX
pUMepax XapaKkTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH
OPraHUYEeCKUX COCUHEHUHN OT
KpaTHOCTHU U THUIIa KOBAJICHTHON CBS3H
("o" u "n"), B3aUMHOTO BIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJICKYJIAX;
a TaK)Ke OT OCOOCHHOCTEH peann3annuu
Pa3IMYHbBIX MEXaHU3MOB IIPOTEKAHUS
peaKUuii;

‘YMeHue NpruBOJIUTh MPUMEPHI
COeIUHEHUN MO 3aJaHHBIM
rnapameTpam

7) chOpMUPOBAHHOCTH YMEHUI
XapaKTEPU30BaATh JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM H
BO30YX/ICHHOM COCTOSIHUHM) U HOHOB
XUMHYECKHX 3JIeMeHTOB 1 - 4
nepuo 0B [lepronueckoit cucTemsl
J.1. MeHeneeBa 1 X BaJICHTHBIC
BO3MOXHOCTH, UCIIOJIb3Ys TOHATHS

"s", "p", "d-anexrpoHHbIe" OpOUTAIH,
SHEPreTUYECKUEe YPOBHH;

CrocoOHOCTEL OOBACHATH
3aKOHOMEPHOCTH U3MCHCHHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U
00pazyeMbIX UMHU COECTMHEHUMN 10
NepUoJIaM U TPyIIaMm;

8) BIazicHUE CUCTEMOM 3HAHUH O
METOJIaX HAYYHOTO IMO3HAHUS SIBJICHHUI
MIPUPO/JIbI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HAYKAX U YMEHHUSIMU
MIPUMEHSATH 3THU 3HAHUS TIPU
SKCIEPUMEHTAIBHOM UCCIEOBAHUHT
BEIIECTB U IJI1 OObICHEHUS
XUMHYECKHNX SBJICHUH, HMEIOIINX
MECTO B IIPUPOJIE MPAKTUYECKON
eATSIIHFHOCTH YeJIOBEKA U B
MOBCEIHEBHOM KU3HH;

HmMmeTs MMpEACTABJICHUA O XUMHNYCCKUX
SABJICHUAX

9) chopmupoBaHHOCTh YMEHUI
IIPOBOJIUTH PAcyeThl 10 XUMHUECKUM
dhopmynaM U ypaBHECHUSIM
XUMHUYECKHUX peaKIiii ¢
HCIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH, XapaKTePU3YIOIUX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacy€Thl 110 HAX0XKIEHUIO
XUMHUYECKON (OpMYJIbl BEILIECTBA;
pacueTbl Macchl (00beMa, KOJTMYEeCTBa
BEIIECTBA) MPOYKTa PEaKIINu;

[TpoBOANTE pacyeThl M0 XUMUIECKHM
(dopMyJiaM ¥ ypaBHEHHUSIM
XUMHMUYECKUX PEaKILHil ¢
WCTIONIb30BaHUEM (PH3UUECKUX
BEITMYHH (MacChl, 00beMa ra3os,
KOJIMYECTBA BEIIECTBA),
XapaKTepU3YIOLINX BEILIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pacyeThl
M0 HAXOKICHUIO0 XUMHYECKOM
(hopMyIIBI BEeNIeCTBa; pacyeThl MacChl
(oObema, KOTMUECTBA BEILIECTBA)
MPOJIYKTa PEaKIIH, ECITU OJTHO U3
WCXOJIHBIX BEIECTB JIAHO B BUJIC
pacTBopa ¢ oInpeaeeHHON MaccoBOH
J0JIel pPAaCTBOPEHHOI'O BELIECTBA HIIH
JTAHO B M30BITKE (MMEET IPUMECH);




pac4eThl MACCOBOH WU OOBEMHOM
JIOTTU BBIXOJIa TIPOYKTA PEAKIIHH;
pacueTsl TermnoBoro dgdexra
peakuuii, 00bEMHBIX OTHOIICHHHA
ra3oB;

10) copmMupoBaHHOCTH YMECHHIA
MIPOTrHO3UPOBATh, AHATU3UPOBATh U
OLICHUBATh C MO3ULUKA IKOJIOTHYECKOU
0€301acCHOCTH MOCIIEJCTBHS ObITOBOI
Y TIPOU3BOJICTBEHHOM 1€ TEIIbHOCTH
YeJI0BEKa, CBA3aHHOM ¢ repepaboTKon
BEILIECTB;

Hcnons3oBanue MOIyYEHHBIX
3HAHUS JUIsl IPUHATUSA TPAMOTHBIX
penieHuit npobieM B CUTyalUsIX,
CBSI3aHHBIX C XUMUEH;

11) chopMuUpOBaHHOCTD YMEHUI
CaMOCTOSITENIbHO TUIAHUPOBATh U
MPOBOJIUTH XUMHUECKUI IKCIIEPUMEHT
(moiy4yeHue U U3y4eHHE CBOICTB
HEOPTraHUYECKUX U OPTaHHUYECKUX
BEIIECTB, KAUECTBCHHBIC PEAKIINU
YIJIEBOOPOJIOB PA3IMUHBIX KJIACCOB U
KHCIIOPOACOACPKAIINX OPTraHMYECKIX
BEIIECTB, PEIICHUEC
HKCIEPUMEHTAIBHBIX 337a4 110
pacro3HaBaHUIO HEOPTAHUYECKUX U
OpPraHUYECKUX BEILECTB) C
COOJIIO/ICHHEM TIPaBUII OE301IACHOTO
oOparieHust C BeIecTBaMu U
1abopaToOpHBIM 000pYyI0OBaHUEM,
(bopMyIHpOBATH IETTU HCCIIEJOBAHUS,
MPEOCTABIIAT B pa3IMuHON (hopme
pe3yIabTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OI[CHUBATh UX
JIOCTOBEPHOCTb;

[TnanupoBaHue U MPOBEICHUE
AKCIIEPUMEHTOB C COOJIIOICHUEM
npaBuiI 0€301MacHOTO OOpaIIeHHs ¢
BEIICCTBAMHU

12) chhopMupoBaHHOCTH YMEHUI
OCYIIECTBIISTH [I€JICHATIPABICHHBIN
MOUCK XMMUYECKOH MH(OpMAINK B
Pa3IMYHBIX UCTOYHUKAX (HAYIHAS U
yueOHO-Hay4yHasl TUTeparypa,
CpeICcTBa MaccoBOi MHpOpMaLnH,
ceTb MIHTEpHET U ipyrue),
KPUTHYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
nepepadaThIBaTh €€ M UCIOJIb30BaTh B
COOTBETCTBHUH C TIOCTaBJIEHHOU
y4eOHOM 3a/1aue;

Tlouck 1 aHannU3 XUMHUUECKON
rH(GOPMAIUH B Pa3IMIHBIX
HCTOYHHUKAX

13) chopMupoBaHHOCTH YMEHUI
0CO3HAaBaTh OITACHOCTH BO3JIEHCTBUS
Ha KUBbIE OPraHU3MbI OPEIEICHHBIX
BCIIIECTB, IIOHMMAas CMBICT ITOKa3aTelIst
MpEAEIbHON TONYCTUMOM
KOHIICHTPAIIUH, Y TIOSICHATH Ha
MpUMepax CrocoObl YMEHbBIIICHUS U
MPEIOTBPALICHHS] UX BPEAHOTO

ITonumanue omacHOCTH
BO3JICHCTBYUS HA )KUBEIE
OpraHu3MBbl OITPENAEIEHHBIX
BEIIIECTB, ITOHMMAas CMBICIT
MoKa3arelis NpeaesibHON
JIOMYCTUMOW KOHIEHTPALUHU




BO3HCﬁCTBHH Ha OpraHu3M 4€JIOBCKaA.




5.AJAIITAIIUA PABOYEM ITPOTPAMMBI ITIPY OB YUEHUH JINI] C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMMH 310POBbA

Ananranus pabodei mporpaMMbl AUCHUTUIMHB [1]1.02 «XuMus» npoBOIUTCS MPU peaTr3aluu
a/IaITUBHON 00pa30BaTENIbLHOMN IPOrPaMMBbI — MPOTPAMMEI MTOJATOTOBKH CIICIIHATUCTOB CPEAHETO 3BEHA
— OCHOBHOW mpodeccHoHaIbHON 00pa3oBaTeNbHOM mporpamMmbl 1o  crnenuanbHoctd  31.02.03
«JlaboparopHast auarHoctukay (Ha 06a3e OCHOBHOTO OOIIEro 0 0Opa3oBaHUsl) B IESIX OOECTICUEHUs
mpaBa MWHBAIMIOB W JUI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3[0pOBbSl Ha IOJy4YECHUE
npoecCHOHATLHOTO ~ 00pa3oBaHWs, CO3MaHUS  HEOOXOAUMBIX Uil  TOJIYYCHHUS  CPEIHETo
npodeccnoHanTbHOTO 00pa30BaHUs YCIOBUHM, a aTak e OOecrneueHus: JOCTHXKEHUS 00YydaroIuMUCs
WHBAJIUJIAMU U JIMIIAMU C OTPAHWMYCHHBIMH BO3MOXXHOCTSIMHU 370POBbSI PE3YNIbTaTOB (POPMHUpPOBAHUS
MIPAKTUYECKOTO OTbITA.

1.1 YueOHO-MeTOAM4YECKOE M HH(POpPMALIMOHHOE 0O0ecnieyeHue TUCHMILINH.

Hoctyn k wuHOpMarMOHHBIM W OWOIMOrpaduueckuM pecypcaM, YyKa3aHHbIM B pabouei
porpaMMme, MpeIoCcTaBieH B hopmax, aganTHPOBAHHBIX IS JIUIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMU
3JI0pOBbS U MHBAJIHJIOB:

JUts i ¢ HapyieHueM 3peHus (He MEHEE IBYX BUIOB):

— B MeyaTHOU opme yBeIUYEeHHBIM HIPU(TOM;

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B ¢popme ayauodaiina.

JU1s W1 ¢ HapyIIIEHUEM clIyXa:

— B meyaTHou (opme;

— B popMe IEKTPOHHOTO JIOKYMEHTA.

Jiig auil ¢ HapyIIeHUeM OMOPHO-ABUTaTeIbHOrO annapara (He MeHee JIByX BUJIOB):

— B eyaTHoOU (opme;

— B ¢opMe 2IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayanodaiina.

Bo Bpemsi camocTOSITENIbHON MOATOTOBKU O0YYaroluecs UHBAIUIbI U JUIA C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbBSI 00ECIICUEHBI JJOCTYIIOM K ceTH MIHTepHeT.

1.2 KoHTpoJb ¥ OLIeHKA Pe3yJIbTATOB 0CBOEHUSI AU CHMIIIMHBI

VYka3zaHHbIC B pa3Jieiie IporpaMMbl (POPMBI H METO Tl KOHTPOJISI U OLIEHKH PE3yIbTaTOB 00yUeHUs
MPOBOAATCS C YYETOM BO3MOXHOCTH OOYyYalOUIMXCS WHBAIUIOB W JIMI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMA 3/10pOBbsi. [IpemocTaBisieTcsi BO3MOXHOCTh BbIOOpa (opMmbl oTBeTa (YCTHO,
MUCbMEHHO Ha Oymare, MUCbMEHHOE Ha KOMIIBIOTEpE) MpHU Cladd MPOMEXKYTOYHON aTTecTaluu ¢
Y4€TOM HWHIUBUAYANbHbIX oOcoOeHHocTell. Ilpu mpoBeneHMM MPOMEXYTOUHOM  aTTecTaluu
00yUaroIUMUCS MPEOCTABISAETCS YBETUUCHHOE BpeMs Ha TIOJTOTOBKY K OTBETY
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