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1. llosicHuTeIbHAS 3aNIMCKA

Conepxanue pabodeld mporpaMMmbl 10 y4eOHOMY MpeAMETy «XUMUs» pa3paboTaHo Ha
OCHOBE:

- CHUHXpOHH3aIK o0pazoBaTenbHbIX pe3ynbTaToB @PI'OC COO (IMYHOCTHBIX, MPEIMET-
HbIX, MeTanpeaMeTHbix) 1 ®I'OC CIIO (OK, I1K) ¢ yueTom npodriibHON HAIPaBIEHHOCTH CIIe-
anbHocTH 38.02.01 «DKOHOMUKA U OYXTaITEPCKUN yUET (110 OTPaCIIM)»;

- MHTErpalMy U IPEeeMCTBEHHOCTH COJCPKAHUA IO MpeaMeTy «XUMHUS» U COJepKaHUs
y4eOHBIX AUCHUIUINH, TpodeccrnoHanbHbix Moayneit ®I'OC CIIO.

1.1. MecTo yueOHOr0 npeaMeTa B CTPYKTYpe OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMbl

VY4aeOHbIil peaMeT «XUMHs» U3Y4aeTcsl B paMKax o011eo0pa3oBaTesIbHON MOATOTOBKU
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl CpeHEro NpoQecCuOHANBHOrO 00pa3oBaHus (anee —
OOII CIIO) no cnenuansHoctu 38.02.01 «OkoHOMUKA M OyXTanTepCKHil yueT (10 OTpacisim)»
Ha 0a3e OCHOBHOT'O 00IIero 00pa3oBaHus.

1.2. lesin 1 3aqa4M y4eOHOI 0 MpeaMeTa

Peammzanust mporpammbl  ydeOHoro mpeamera «Xumus» B crpykrype OOIl CIIO
HalpaB/ieHa Ha JOCTHXKEHME 1IeJIU 110: OCBOEHUI0 0Opa3oBareibHbIX pe3ynbratoB @I'OC COO:
muyHoctHbie (JIP), metanpenmernsie (MP), npeamernsie yriyonennoro yposus (I1Py), moaro-
TOBKE OOYYarOIIMXCsl K OCBOCHHIO OOIIMX U MpodeccHoHaNbHBIX KomnereHIMi (nanee — OK,
1K) B cootBercTBUu ¢ ®I'OC CIIO no cnenuansaoctu 38.02.01 «DkoHOMMKA U OyXranTepcKuit
yueT (10 OTpacisiM).

B paboueit nporpamme npeycMOTPEHO MIPOBEICHUE MTPAKTUUYECKUX 3aHATHH (IPaKTUKY-
MOB, J1a00paTOpHBIX PaboT) B opMe MPAKTUUECKOW MOJATOTOBKH B BHUJE BBIIOJHEHUS OTJENb-
HBIX BHJIOB pa0oT, CBSA3aHHBIX ¢ Oymymieil mpodeccHoHaIbHOM AesITeTbHOCTHIO.

B coorBerctBun ¢ OOII COO conep:kaHue NMporpaMMbl HalpaBJIEHO Ha JIOCTH)KEHHE
CIIEIYIOIINX 3aj1ay:

— copMHpOBaTH 3HAHUS 10 TEOPETUYECKHMM OCHOBAM XHMHUHU U CBOMCTBaM OCHOBHBIX
KJIAaCCOB HEOPraHMYECKUX BEIIECTB, PYHKIMOHAJIBHBIX I'PYII OPraHUYECKUX COE/IMHe-
HUM;

— (GopMHPOBATh XMMUYECKOE MBIIICHUE Y CTY/ICHTOB;

— chopmMupoBaTh 6a30BbIE YMEHUsI pabOTHl B XUMUYECKOHN J1abopaTopuu;

— co34aTh YCJOBHS Ul Pa3BUTUS YMEHHUI BBIIOJHEHUS SKCIIEPUMEHTAIBHBIX HCCIe-
JTOBaHUH.

B nporecce ocBoeHMs yueOHOro npeaMera «XuMus» y 00ydaronmxcs 1ejaeHarpaBIeHHO
dbopMHUpYIOTCS YHUBEpCalbHbIE yueOHbIe nercTBus (naiee — YVY/I), BkiIodas GpopMupoBaHue
KOMIIETEHIIMH B 001acTH y4yeOHO-UCCIIeA0BAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH, KOTOPhIE B
CBOIO ouepenb 00ecrnevnBarOT MPEeMCTBEHHOCTh (opMupoBaHus oduux komnereHuuid ®I'OC
CIIO.

®dopmuposanue YV ]l opueHTHpPOBaHO Ha MpodeccuoHaIbHOE camoomnpeaeneHne ooyyJa-
IOIIMXCsl, pa3BUTHE 0a30BBIX YIPABICHUYECKUX YMEHUHU MO IJIAHUPOBAHUIO U MPOESKTHPOBAHUIO
CBOET0 NMPO(eCCHOHATBHOTO OYIYLIETO.

1.3. O0mas xapakTepucTuKa y4e0HOro npeamera

VYueOnslil mpeaMeT «XuMHUs - TUCIUTIINHA 00111e00pa30BaTEIbHOTO ITUKIIA U OTHOCHUTCS
K 00s13aTebHBIM yUeOHBIM JUCIUIUIMHAM IMOATOTOBKH CTYACHTOB Mo crnenuanbHoctu 38.02.01
«DKOHOMHUKA U OyXTanTepcKuil yuer (1o oTpaciisiM)» peanusyercs kadenpoid Xumusi.

Conepsxanue y4eOHOTO MpeaMeTa OXBaThIBAET KPYT BOIMPOCOB, CBSI3AHHBIX C HU3y4Ye-
HHUEM OCHOBHBIX 3aKOHOMEPHOCTEH XMMHUYECKUX MPOIIECCOB U CBOMCTB BEIIECTB HEOPTraHU-
YECKOU U OPraHUYECKOU IPUPOIBI.

VYueOHbIN npenMeT «XUMHS» U3ydaeTcsl Ha 0a30BOM ypoBHE. YUeOHBIN mpeameT «Xu-
MUSD» UMEET MEKIUCIUIUIMHAPHYIO CBS3b C MPEeIMeTaMHu 00I11e00pa3oBaTEIbHOTO U TUCITUTLIH-
HaMu oOmenpodeccnoHanbHOTO IuKiIa «MartemaTtukay, «MHpopMaTuka» B 4acTu (GopMHUpPOBa-
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HUS OOIIMX KOMIETEHIUH B cepe paboThl ¢ mHMOpMaIue, cCaMOOpraHU3aIKi U CaMOYIIpaBJie-
HUS, KOMMYHUKAIIH.

Coneprxanue y4eOHOro npeaMera HalpaBiIeHO Ha JOCTH)KEHUE JIMYHOCTHBIX, METaIpe/l-
METHBIX U IIPEAMETHBIX Pe3yIbTaToB 00yueHus, pernamMmenTupoanHbix @I'OC COO.

B npoduibHy0 COCTaBIAIONIYIO MO HPEAMETY BXOIUT NMPO(ECCHOHAIBHO OPUEHTHUPO-
BaHHOE COJIepKaHue, HeoOxoauMoe i GOPMUPOBAHUS Yy 00yJaromuxcsi o0mmx u mpodeccuo-
HaJIbHBIX KOMIIETEHIUH.

B nporpamMme no yuebHOMY npenMeTy «XUMHs», peaanu3yeMoi Ipu MOATOTOBKE 00y4a-
IOLIMXCS [0 CIEHUAIBHOCTH MPO(UIBHO-OPUEHTUPOBAHHOE COAEPIKaHUE HAXOIUT OTPakKeHUE B
TeMax:

Tema: Knaccugukanus, HOMEHKIATypa U CTPOSHHE HEOPTaHUYECKUX BEUIECTB;

Tema: PactBopbl. Crioco0bI BbIpa’KE€HUsI COCTaBa PaCTBOPOB.

Tema: Bemectsa OpraHM4ecKOu PUPOIBI.

1.4. Ilnanupyembie pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa

B pamkax mporpammbl yueOHOTO mHpeameTa «XHUMHUS» OOYUYAIOUUMUCS OCBAMBAIOTCS
JUYHOCTHBIC, METAIPEJIMETHBIC U MPEIMETHBIC Pe3yJbTaThl B COOTBETCTBUU C TPEOOBaHUSIMU
OI'OC COQO: numunoctueie (JIP), merampenmernsie (MP), mpeamernbie i yriyOlIeHHOTO
ypoBHs uzyuenus (I1Py):

Tabmua 1
Kogpl pesynbTaToB \ [Tnanupyemsble pe3ynbTaThl y4eOHOTO MpeaMeTa
JInunoctHble pe3ynbratsl (JIP)
JIP 1 rPaKIAHCKOT0 BOCIIMTAHUSA:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TPaB u 00s1-
3aHHOCTEH, YBAKEHUS K 3aKOHY U IIPaBONOPSIKY;

IIPEACTABJIEHNS O COLMAIBHBIX HOPMAaX U IIpaBUjIaX MEKINIHOCT-
HBIX OTHOILEHHUN B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESTEIBHOCTH IIPU CO3AAHUH
y4eOHBIX IPOEKTOB, PEIIeHUH YUeOHbIX U M03HABATEIbHBIX 33/1ad,
BBIIIOJIHEHNH XUMHYECKHUX JKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
Y apryMEHThI IpYTUX IPU aHAIM3€ Pa3IMnYHbIX BUJIOB YUeOHOI nes-
TEJIbHOCTH,;

JP2 NAaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIJIEIUIO
OTEUYCCTBCHHOM XUMUH;

YBa)KEHUs K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U IIPAKTUYE-
CKOr'0 NPUJIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIAHHBIC HAYKU
€CTh Pe3yNbTaT JUIMTEIbHBIX HAOII0IeHHH, KPOIOTIMBBIX IKCIIEpU-
MEHTAJIbHBIX ITOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
MHTEpeca U MO03HABATEIbHBIX MOTUBOB B IIOJYyYEHUHN U IIOCIIEYIO-
[IeM aHaIu3e HHPOPMAIMH O IEPEJOBBIX TOCTHKEHHUSIX COBPEMEH-
HOM OT€YECTBEHHOU XUMHUU

JIP3 AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHbIE C XUMUYECKUMHU SIB-
JIEHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U IOCTYIIKH CBOMX TOBA-
pHILEH ¢ TO3ULNI HPAaBCTBEHHBIX U IIPABOBBIX HOPM U C yUETOM
OCO3HAHHUS MOCIEACTBUM TOCTYIIKOB; dKU3HU B COOTBETCTBUU C Tpa-
JUIUsIMHA Hapo1oB Poccuu;

JIP 4 (pM3M4eCKOro BOCIUTAHUA:
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MMOHUMAaHUS [IEHHOCTEH 3/I0pPOBOT0 U O€301acHOro 00pasa KU3HH,
HE00XO0IMMOCTH OTBETCTBEHHOI'O OTHOILIICHUS K COOCTBEHHOMY (PH-
3MYECKOMY U TICHXUYCCKOMY 37I0POBbIO;

coOrocHHsI TpaBUII 0€30IaCHOT0 00paIleHus C BEIEeCTBAMU B ObI-
Ty, IOBCETHEBHOM JKM3HH, B TPYJAOBOM JCSITEILHOCTH;

IIOHUMAaHUA HCHHOCTU HpaBI/IH I/IHI[I/IBI/IZ[yaJIBHOI‘O 1 KOJINICKTUBHOI'O
0€30I1acHOTr0 MOBEJCHUS B CUTYAIMSIX, YIPOKAIOIINX 3JOPOBBIO U
JKU3HU JTIOCH;

OCO3HAHHUS MOCICACTBUI U HEPHUITHS BPEAHBIX MPUBBIYEK (yITO-
TpeOJICHMS aTKOTOJIs, HAPKOTHKOB, KYPCHHUS);

JIP 5

TPY/I0BOT0 BOCIIUTAHUA:
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKOM
JeSITeTbHOCTH, OOIIECTBEHHO ITOJIC3HOM, TBOPUECKOW U IPYTHX BU-
JaxX e TeIIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCLHICHUH MPAKTUYCCKUX 3a/1a4
COIIMAILHOM HAMPABJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);
UHTEpeca K MPAKTUICCKOMY U3yUSHHIO MPO(ECcCHii pa3InyHOro po-
Jla, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110
XHMUH;

YBOXCHHSI K TPYLY, JIOASIM TPYyJia U pe3ybTaTaM TPYAOBOH Jies-
TEJIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYATBHON TPACKTOPUN
oOpa3oBanus, Oyayiiel mpodeccuu u pean3anuu cOOCTBEHHBIX
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHO-
CTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa,

JIP 6

IKOJIOTHYECKOT0 BOCIIMTAHUSA:
HKOJIOTMYECKH 1E1eCO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE KaK UCTOU-
HUKY CYIIECTBOBaHUS KU3HU HA 3eMIIE;

MOHUMAaHUA TJI00aTFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM, BIU-
SITHUSL SKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLU-
aJIbHOU CpeJIbl;

OCO3HAHUS HEOOXOIMMOCTH UCTIOIb30BAHMS TOCTUKEHUN XUMUHU
JUIS pELIEHUs] BOIIPOCOB PALMOHAIBHOIO IIPUPOAOIOJIb30BAHUS;
AKTUBHOT'O HEMPUATHS AEHCTBUM, IPUHOCIIIUX BPEI OKPYKAIOIIEH
MPUPOHON cpesie, yMEHUS IPOTHO3UPOBATH HEOIATOMPHUSATHBIE KO-
JIOTUYECKHUE MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUI U NMPEIOT-
BpauiaTh ux;

HaJIMYMs Pa3BUTOTO 3KOJOTHYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKOM
KYJbTYPBI, OIbITA JEATEIIbHOCTH YKOJIOTUUYECKON HAIPABIECHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCSI UMHU B O3HABATEILHON, KOMMYHHUKA-
TUBHOH M COIMAILHON MPaKTUKE, CHOCOOHOCTH U YMEHHSI aKTHBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(hoOuH;

JP7

HEHHOCTH HAYYHOI'0 IO3HAHMS:
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MMOHUMAHUS CTICIIM(PUKA XUMUHU KaK HAyKH, OCOZHAHUS €€ PO B
(GhOpMUPOBAHUN PAIIMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH
[IEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOABI U YETIOBEKA, B MIO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEN U
pEIIeHIU TPOOIeM COXPaHEHHS TPUPOTHOTO PABHOBECHSI;
yOEXKACHHOCTH B 0CO00# 3HAUMMOCTH XUMUU JIJIsi COBPEMEHHOMU 11~
BWJIM3AIIMK: B €€ TYMAaHUCTUYECKOW HAPAaBJIECHHOCTH U BaXKHOH po-
JIM B CO3JIAHUU HOBOM 0a3bl MaTepUATBHON KYIBTYPHI, B PEIICHUN
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r100aTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHSI UETIOBEYECTBA - CHIPh-
€BOI, YHEPTETHYECKOH, MUIIEBOW U HKOJIOTHYECKON 0€30MacHOCTH, B
Pa3BUTUHU MEAUITUHBI, 00CCTICUCHUH YCIIOBHH YCIICITHOTO TPyaa 1
IKOJIOTHYECKU KOM(DOPTHOM KU3HU KXKIOTO YIeHA OOIIeCTBa;
€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: TIOHUMAHUS CYIIITHOCTH METO-
JIOB TO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHO-
CTH UCITIOJIH30BaTh MOJIy4acMbIe 3HAHUS JUIsl aHAIU3a U OOBSICHEHUS
SIBJIEHUW OKPYXKAIOIIETO MUPA U MPOUCXOAIIUX B HEM U3MEHEHHI,
YMEHHUS JIenaTh 000CHOBaHHBIC 3aKJIFOUCHUS Ha OCHOBE HAyYHBIX
($aKTOB ¥ HIMEIOIIUXCS TAHHBIX C IEIBIO MOJYYEeHHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIL30BaTh XMMHUYECKHE 3HAHUS
JUISL pEIIeHUs MPOOJIeM B peabHBIX KU3HCHHBIX CUTYaIIHSIX;
MHTEpECca K MMO3HAHUIO, UCCIIEA0BATEIbCKON AEATEIbHOCTH;
TOTOBHOCTHU M CIIOCOOHOCTH K HEIIPEPhIBHOMY O0pa30BaHUIO U Ca-
MOOOpa30BaHMIO, K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUH 1O XHU-
MHH B COOTBETCTBUHU C KU3HCHHBIMH ITOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TPYy/Ia B Pa3IMUHBIX cepax mpodeccro-
HaJILHOH JIeSITeILHOCTH.

MertanpenmeTssle pe3ynbTarsl (MP)

MP 1. OBiageHue yHuBe

CaJIbHBIMH y‘leﬁﬂbIMl/I MMo3HaBaTeJIbHBIMU HEﬁCTBHHMH:

MP 1.1

a) 0azoBble JIOTHYECKHUe JAelicTBUSA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIHU3UPOBAThH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEAeIATh LU JeITeNIbHOCTH, 3a]]aBasi HapaMeTphl U KPUTEPHUH
WX JOCTIKEHHSI, COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTH C IOCTaB-
JICHHBIMHU LEJISIMU;

UCTIOJIB30BATh TIPH OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBITII-
JICHUS: BBIJICNIATh XapaKTePHbIC IPU3HAKH MMOHATUN M yCTaHABINBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHUS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCU(UKAIIUH BEIIECTB U
XMUMUYECKHUX peaKIuii;
yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIC CBSI3U MEXKIY H3ydaeMbl-
MU SIBIICHUSIMU;

CTPOHTB JIOTUYECKHE PACCYXKICHUS (WHAYKTUBHBIE, IETYKTHBHEIC,
10 QHAJIOTUH ), BBISBIIATH 3aKOHOMEPHOCTH U MIPOTUBOpEYNs B pac-
CMaTpPUBAEMBIX SBJICHUSX, (DOPMYITHPOBATH BBIBOIBI H 3aKIIFOUCHHUS;
IPUMEHSTH B IIPOIecce MO3HAHUS UCIIOIb3yeMble B XUMUU CHMBO-
TuYecKre (3HaKOBBIE) MOJICIH, TPE0OPa30BBIBATH MOJICTHHBIC MTPE/I-
CTaBJICHHSI - XUMUYECKUH 3HAK (CUMBOI) 2JIEMEHTa, XUMUYeCKast
dbopMyIa, ypaBHEHHE XUMUYECKON PEaKIUH - TP PEIIeHUN yueo-
HBIX [103HABATEIbHBIX U MPAKTHUECKUX 3ajay, IPUMEHSATh Ha3BaH-
HBIE MOJICTTbHBIC TIPE/ICTABICHUS JIJIsl BRISIBIICHUS XapaKTEPHBIX TIPH-
3HAKOB M3y4aeMbIX BEIIECTB U XMMUYECKHX PEaKIil.

MP 1.2

0) 0a30BbIe HCCJIEN0BATEIbCKHE 1EHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TIO3HAHUS BEIIECTB U XUMHU-
YECKHUX PEaKLni;

(bopMyITHUpPOBATH IETH U 33J]a49H UCCIICIOBAHUS, UCIIOJIB30BATh I0-
CTaBJICHHBIE 1 CAMOCTOSTEILHO C(OPMYITHPOBAHHBIEC BOITPOCH B Ka-
9YeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUTIO-
TE3bI M0 MPOBEPKE MPABWILHOCTH BHICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMH CAaMOCTOSITEILHOTO TUIAHUPOBAHUS U MTPOBEJIE-
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HUS YYCHUYECKUX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS
HaOJI0AaTh 32 XOJIOM IPOIIecca, CAMOCTOSITEIBHO MPOTHO3UPOBAThH
€ro pe3ynbrar, GopMyJIupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIb-
HO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS, COCTABIATH OOOCHO-
BaHHBIN OTYET O MPOJICITAHHON padoTe;

IIPUOOPETATh OIBIT YUEHUYECKOU NCCIIEI0BATENBCKON U IPOEKTHON
JESITEIbHOCTH, MPOSBIIATH CHIOCOOHOCTh U TOTOBHOCThH K CAMOCTOSI-
TEJIbHOMY ITIOMCKY METO/I0B PEILIEHUS IPAKTUUECKUX 3aj1a4, IpUMe-
HEHUIO Pa3JINYHbIX METOOB INO3HAHUSI.

MP 2. OBiajgeHue YHHBePCAJbHBIMH KOMMYHHKATHBHBIMH 1eliCTBHSIMU:

MP 2.1

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIIAEMOMN TEMBI B XOJIC THAJIO-
ra W/Wiv JUCKYCCUH, BBICKA3bIBATh UCH, (DOPMYITHPOBATH CBOU
NPEIOKEHHS] OTHOCUTEIIBHO BBITOTHEHUS TIPEJIOKEHHOH 3a/1a4H;
BBICTYIIATh C MIPE3EHTAINEH PE3yIbTaTOB MIO3HABATEIILHOU JCATEIb-
HOCTH, MOJIy4CHHBIX CAMOCTOSITEIILHO UJIM COBMECTHO CO CBEPCTHH-
KaMH TIPH BBITTOJIHEHUU XUMUYIECKOTO IKCIIEPUMEHTA, TPAKTUICCKON
paboThI 10 UCCIICIOBAHUIO CBOMCTB M3Y4aEeMbIX BEIECTB, peajln3a-
MU y9eOHOTO MPOCKTa, U (POPMYITHPOBATH BBIBOBI IO PE3YJIbTaTaM
MIPOBE/ICHHBIX UCCIICIOBAHUI ITyTEM COTJIACOBAHUS MTO3UIIHIA B XOJ1€
00CyXIeHUs] 1 OOMEHA MHCHUSIMU.

MP 3. OBy1ajieHHe YHMBEPCAJIbHBIMH PeryJIsiITUBHBIMH /IeHiCTBUSIMH:

MP 3.1

CaMOCTOSTENILHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO II03HABATEIIb-
HYIO JIeSITE€IbHOCTb, ONIpeIeliss €€ LeH U 33/1a4k, KOHTPOJIUPOBATh U
0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraeéMblii AITOPHUTM
JIecTBUH MU BBIOJHEHUH YU€OHBIX U MCCIIEeI0BATENbCKHUX 33124,
BbIOMpaTh Hanbosiee 3PPEKTUBHBIN CIIOCOO UX PELIEHUs C Y4ETOM
MIOJIyYEHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHUX PEAKIIMIX;
OCYILECTBIISATh CAMOKOHTPOJIb J€SITEIBHOCTH HA OCHOBE CAMOAHAIH-
33 U CAaMOOIICHKH.

[IpenmMeTHbIE pe3ynabTaThl yriryOseHHbIH ypoBeHb (I1Py)

B nporpamMe o XUMuu npeMeTHbIE pe3yIbTaThl IPEICTABICHBI 110 pa3esiaM U3yUeHHS:
1-ITPy — pa3nen «O01as 1 HeopraHuyecKas XUMHsD)

2-11Py — pa3nen «Opranndeckas XUMHsD»

1-I1Py 1

c(OpMHUPOBAHHOCTb MPEACTABICHUI:

0 MaTepHAILHOM €JUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U [T0O3HABAEMO-
CTH SIBJIEHUH TIPUPOJIbI, O MECTE M 3HAUEHUU XMMHHU B CUCTEME €CTe-
CTBEHHBIX HAYK U €€ pPOJIi B 00eCIIeYeHNH YCTOHYNBOTO pa3BUTHS, B
perieHuu mTpooIeM IKOJIOTHIECKON, SHEPTETHUECKOM U MUIIEBON
0€30MacHOCTH, B Pa3BUTUHM MEIHMIIMHBI, CO3JaHUH HOBBIX MaTepHa-
JIOB, HOBBIX UCTOYHUKOB 3HEPTUHU, B 00€CIIEUEHNHU PALIMOHAIBHOTO
MIPUPOJIOTIONB30BaHNA, B POPMHUPOBAHUU MUPOBO33PEHUS U 001IIEH
KYJIbTYpPbI UEJIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHO-
LIEHMsI K CBOEMY 310POBbIO M IPUPOIAHON CPELE;

1-TIPy 2

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMON XUMUYECKUX 3HAHUM, KO-
TOpasi BKIIIOYAET:

OCHOBOITOJIararoIime rnoHATuA - XUMHUYECKUU OJICMEHT, aTOM, SAJIpO
aToMa, U30TOIIbI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aTOMHbIE
opOuTa N, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUIU-
3aIys AaTOMHBIX OpOUTaNIe, HOH, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPO
OTPHIIATEIBEHOCTh, CTEIICHh OKUCIICHUS, XHMUYECKast CBS3b (KOBa-
JICHTHAs1l, MOHHAs, METAJNTNYECKas, BOJOPOAHAS ), KPUCTAIIIMYECKAs
peleTKa, XUMHYecKasi PEaKIusi, PACTBOP, AIMEKTPOIHUTHI, HEIIIEKTPO-
JIATBI, JIEKTPOIIUTUYECKAS TUCCOLMALINS, CTEIIEHD IUCCOLMALINH,
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BOJIOPOJIHBIN MTOKA3aTeNb, OKUCINUTETh, BOCCTAHOBUTEIb, TETIJIOBOM
3P PEKT XUMHUECKON PeaKlnu, CKOPOCTh XMMUYECKON peaKIuu, X -
MHYECKOE PABHOBECHUE;

TEOPHUH U 3aKOHBI (TEOPHS JICKTPOIUTHUECKON TUCCOIMAIINH, TTe-
puonuyeckuit 3akoH [{.. MenneneeBa, 3aKOH COXpaHEHUS MAaCChI
BEILECTB, 3aKOH COXPAHEHUs U MIPEBPAILICHUS SHEPTUU ITPU XUMUYE-
CKHX PEaKIMsIX, 3aKOH IMOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICH-
CTBYIOIIIUX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUIN S3bIK XUMHH,
MHPOBO33PCHUYECKHE 3HAHUS, JISKAIINE B OCHOBE TOHUMAHUS TIPH-
YUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE
MIPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX;

MIPEACTABJICHHUS O MEXaHU3MaX XUMUUYECKHUX PEaKIIUid, TEPMOIUHA-
MUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS, O XH-
MHYECKOM PaBHOBECHH, PACTBOPAX U JHMCIICPCHBIX CHCTEMAX;
(haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAaX, COCTABE, MOJYUCHUH U
0€301acCHOM KCTIOJb30BAaHUH BaKHEHIITMX HEOPTaHUYECKUX BEIIECTB
B OBITY U IPAKTUYECKOM JACSATEIHPHOCTU YEIOBEKa, OOIIUX HAYIHBIX
MPUHITUIIAX XUMHYECKOTO IIPOU3BOJICTBA;

1-ITPy 3

c(OpMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTH CBOMCTB Be-
LIECTB OT BU/Ia XMMHYECKOH CBSI3U U TUIIA KPUCTAIIIMYECKON pelIeT-
KW, OOMEHHBII U IOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBSI3H;

1-I1Py 4

c(OpMUPOBAHHOCTh YMEHUS UCIOIb30BaTh XUMUYECKYIO CUMBOJIU-
Ky JUIsL cOCTaBJIeHUs (OPMYIT BELIECTB U YPAaBHEHUI XUMHUYECKUX
peaxuuii, cucremMatuueckyto HomeHkinarypy (IUPAC) u Tpusuass-
HbIE€ HAa3BaHMsI OTACIbHBIX BEIIECTB;

1-ITPy 5

c(OpMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTb CBOICTB Be-
LIECTB OT BUAA XUMHUUYECKOU CBSI3U U TUIA KPUCTAUIMYECKOU PEIIET-
KU, OOMEHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00Pa30BaHUS
KOBAJICHTHOU CBS3U;

1-ITPy 6

c(OpMHUPOBAHHOCTh YMEHUI:

KJIaccu(UIUPOBaTh: HEOPraHMUECKUE BELIECTBA IO UX COCTaBY, XU-
MHUYECKHE PEaKINH 10 Pa3InYHBIM MPH3HAKaM (YHUCITy H COCTaBY pe-
arupyIOLIMX BEIIECTB, TEIIOBOMY 3G (HEKTY peakluu, U3MEHEHUIO
CTENCHEN OKUCIICHHS 3JIEMEHTOB, 00pPaTHMOCTH, YUaCTHIO KaTann3a-
TOpa U JpyTHe);

CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T Kilaccuu-
KallU¥ U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIM;

1-ITPy 7

c(OpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICII TEPHUOIUNIECKOTO
3akoHa .M. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3HUPY-
IOIYI0, 00BSCHUTENBbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

1-ITPy 8

c(hOpMUPOBAHHOCTh YMEHUH:

XapaKTepPU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB XUMHYE-
CKHX 3JIEMEHTOB IIEPBOTO - YETBEPTOro nepuooB Ilepunonnueckoi
cuctemsl J.M. MenaeneeBa, UCHOJIb3ys TOHATHUS «IHEPTETUUECKHE
YPOBHHY, «IHEPrETHUECKUE MTOTYPOBHUY, «S-, P-, d-aTOMHBIE OpOH-
TaJn», «OCHOBHOE M BO30YKJIEHHOE SHEPreTHUECKHE COCTOSHUS
aTomay;

00BSACHATH 3aKOHOMEPHOCTH NU3MEHEHHUS CBOMCTB XUMUYECKUX dJIe-
MEHTOB U UX CO€MHEHHUN 110 Iiepuojam u rpynnam llepuonunueckon
cuctemsl /.. MenaeneeBa, BAICHTHbIC BO3MOYKHOCTH aTOMOB dJI€-
MEHTOB Ha OCHOBE CTPOCHHS MX DJIEKTPOHHBIX 000JIOUEK;
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1-TTPy 9

c(hopMUPOBAHHOCTh YMEHHUM: XapaKTEPU30BaTh (OMUCHIBATH) OOIIIHE
XHUMHUYECKHUE CBOMCTBA BCIHICCTB PA3JIMIHBIX KJIACCOB, NOATBCPKAATH
CYIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y HEOPTraHUYECKUMU Be-
mecTBaMu C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX
peaKIuii;

1-ITPy 10

c(OpPMHPOBAHHOCTb YMEHUS PACKPHIBATh CYLTHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI IIOCPEICTBOM COCTaB-
JICHUS 3JIEKTPOHHOTO OajaHca ATUX PeaKIii; peakinii HOHHOTO 00-
MEHa IIyTEM COCTaBJICHMSI UX IOJHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHU;

peaKuui THAPOIN3a;

peakimii KOMILIEKCo00pa3oBaHus (Ha IpuMepe TUAPOKCOKOMILIEK-
COB LIMHKA M aJIIOMHUHUS);

1-TIPy 11

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3AKOHOMEPHOCTH TIPOTEKA-
HUSL XUMUYECKUX PEAKIUH C YIETOM HX YHEPreTHUECKUX XapaKTepH-
CTHK, XapaKTep U3MCHEHUS CKOPOCTH XUMUYICCKOU PEAKIIUU B 3aBH-
CHUMOCTH OT Pa3iINyYHbIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUS XH-
MHUYECKOTO PAaBHOBECHSI 10| BIMSIHUEM BHEITHUX BO3ICHCTBHIA
(npunnmn Jle [arense;

1-TIPy 12

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUECKHUE peak-
LU, JIEKALME B OCHOBE IIPOMBIIICHHOIO ITOIYy4Y€HUsI CEPHOU KHUC-
JIOThI, aMMHUaKa, OOII1e Hay4HbI€ IPUHIUIBI XMMUYECKUX TTPOU3-
BOJICTB; 11€71€CO00Pa3HOCTh IPUMEHEHHSI HEOPTaHMUECKUX BEILIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLIEHUS PUCK-
10JIb33;

1-TIPy 13

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUM O METO/IaX HAy4-
HOTO MO3HAHUS SBIICHUI MPUPOBI - HAOTIOACHNE, U3MEPEHHE, MOJIe-
JUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH ), UCTIOIb3Yye-
MBIX B €CTECTBEHHBIX HAyKaX, YMEHUS IIPUMEHSATh 3TU 3HAHUS IIPU
HKCIIEPUMEHTAILHOM UCCJIEIOBAHUH BEIIECTB U JIJIsT OOBICHEHHS XH-
MUYECKHUX SBJICHUN, UMEIOLIUX MECTO B IIPUPOLE, IPAKTUUECKOM J1€e-
SATEJILHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU;

1-ITPy 14

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBSI3b XUMUUECKUX
3HAHUU C MOHATUSAMH U MPEICTABICHUSMU JPYTUX €CTECTBEHHO-
HAYYHBIX TPEIMETOB It 00Jiee 0CO3HAHHOTO MOHUMAaHHS MaTepu-
aJbHOTO €IMHCTBA MUPA;

1-ITPy 15

c(OpPMHPOBAHHOCTb YMEHUS POBOANUTH PACUETHI:

C MCITOJTb30BAaHUEM TIOHSATHIA «MaccoBast JI0Js BEIIECTBA B paCTBOPE»
U «MOJISIpHAs! KOHLIEHTPALHS,

Macchl BeNIeCTBa MM 00beMa ra3a 10 U3BECTHOMY KOJIMYECTBY Be-
I1eCTBa, Macce WiIK 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIUHU Be-
IIECTB;

TEIUIOBOTO AP eKTa peaKInu;

3HA4YEHUs BOJIOPOTHOTO TIOKA3aTeNsl PACTBOPOB KHCIIOT U IIENIOUeH ¢
M3BECTHOM CTENEHbIO TUCCOIMALINY;

Macchl (00beMa, KOJTMYeCTBa BEIIECTBA) MPOAYKTA PEAKINH, €CIH
OJIHO U3 UCXOJIHBIX BEIECTB JJAHO B BUJIE pACTBOPA C ONPECICHHOMN
MacCOBOM JI0JIel paCTBOPEHHOTO BEIECTBA WU JaHO B U30BITKE
(uMeeT npumecH);

JIOJIM BBIXO/1a IIPOJIYKTa PEAKLINY;

00BEMHBIX OTHOLICHUH Ta30B,;

1-TIPy 16

c(OpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IJIAHUPOBATH U MPO-
BOJMTH XMMHUYECKUH SKCIIEPUMEHT (IIPOBEACHHUE PEAKIIMII HOHHOTO
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oOMeHa, MOATBEPKICHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUUECKUX
BEILIECTB, ONPE/ICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HH-
JIMKaTOPOB, M3YYCHUE BIIMSHHS PA3INYHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHYECKOM pCaKknuu, pCuICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TC-
MaM «Metawib» 1 «HeMeTamisy) ¢ coOoeHreM npaBmi 6e3-
OIacHOTO OOpPAIICHHUS C BEIECTBAMU U TaOOpaTOPHBIM 000pyA0OBa-
HHEeM, (OPMYIIUPOBATh LeJIb UCCIICA0BAHMS, IPEACTABIISTh B Pa3-
JTUYHOUN (opMe pe3ybTaThl SKCTICPUMEHTA, aHATHU3UPOBAThH U OICHU-
BaTh MX JIOCTOBEPHOCTb;

1-TIPy 17

c(hOpMUPOBAHHOCTh YMEHUI: COOTFOIaTh TIPABHIIA TIOJIB30BAHUS
XUMHUYECKOH Tocy10i1 1 1abopaTopHbIM 000pyI0BaHUEM, OOpariie-
HUS C BEILIECTBAMU B COOTBETCTBHH C MHCTPYKLUSIMH 11O BBITIOJIHE-
HUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB, YKOJIOTUYECKH 11e51ec000-
Pa3HOTO MOBEJCHUS B OBITY M TPYIOBOM JEATSILHOCTH B LIEJSAX CO-
XPAaHEHUS CBOETO 3/I0POBbsI, OKPYKarOLIEH TPUPOAHON Cpeibl U J10-
CTHXKEHUS €€ YCTOMYUBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCH-
YECKOI'0 JCHCTBUS HA KUBbIE OPraHU3Mbl OIPEICTICHHBIX HEOPraHH-
YECKUX BEHIECTB, NOHMMAas cMbIci nokasaresns [T/1K;

1-ITPy 18

c(OPMHUPOBAHHOCTh YMEHUI1: OCYIIIECTBIIATH IIeJICHAPABICHHBIN
MOMCK XMMUYECKOW NMH(OpMaLlMK B PA3IMYHBIX UCTOYHUKAX (Hayd-
Has ¥ yueOHO-Hay4yHasl TUTEeparypa, CPelICTBAa MacCcoBOM HHpOpMa-
1uuu, IHTepHeT U Apyrue), KpUTUYECKU aHAJIM3UPOBATh XUMUYECKYIO
UH(pOPMAIIUIO, TIepepadaThIBaTh €€ U MCII0JIb30BaTh B COOTBETCTBUU
C IOCTABJICHHOM Y4eOHOU 3a/1aueH.

2-I1Py 1

c(OpPMHPOBAHHOCTb IPEACTABICHUI: O MECTE M 3HAYEeHUU OpTraHu-
YECKOM XMMUH B CHCTEME €CTECTBEHHBIX HAayK U €€ POJIM B obecrie-
YEHUHU YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA B PELICHUU MPoOiIeM
HKOJIOTMYECKOI, SHEPreTHUeCKON U MUILEBOM 0€30IacHOCTH, B pa3-
BUTUYU MEIULIMHBI, CO3JaHUH HOBBIX MaTepUaJOB, HOBBIX HCTOYHHU-
KOB SHCPIruu, B obecrieueHnu padrOHAJIBHOIO IMTPUPOAOIIOJIB30BaAHNA,
B (DOPMHUPOBAHUU MHPOBO33pEHHSI U OOIIEH KYIbTYphl YellOBEKa, a
TaKXkKe YKOJIOTMYeCKA 0OOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 310pPO-
BbIO Y IPUPOJHOMU CPELE;

2-I1Py 2

BIIaJICHUE CUCTEMON XUMHUECKUX 3HAHUHN, KOTOpasi BKIIFOYAET:
OCHOBOIIOJIATAOIINE MOHATHS - XUMUUYECKHI 3JIEMEHT, aTOM, AJIpO U
3JIEKTPOHHAst 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIN, OCHOB-
HOE€ U BO30YXXJICHHOE COCTOSIHUS aToMa, THOPUAN3AINSI AaTOMHBIX Op-
OuTalied, OH, MOJIEKYJa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATETHHOCTD,
CTENEeHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, Mo-
JISIPHBIN 00BEM, YTIIEPOIHBIN CKelleT, (DyHKIIMOHATbHAS TPYIIa, pa-
JUKaJ, CTPYKTYpHbIE POopMyIbl (pa3BEpHYThIC, COKpAIICHHBIE, CKe-
JIETHBIC), U30MEPHS CTPYKTYpHAs U TPOCTPAHCTBEHHAS (TeOMETpUYIe-
CKasl), U30MEepbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YTIAEBOAOPOIHI,
KHUCIJIOPOJI- ¥ a30TCOIEPIKAIINE OPTaHUYECKUE COSTMHEHUS, MOHO-
Mep, MOJUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEJIH-
HEHUS,;

TeopuH, 3aKoHbI (mepuoanyeckuit 3akon .M. MenneneeBa, Teopust
cTpoeHus opranndeckux Bemects A.M. BytinepoBa, 3akoH coxpaHe-
HUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIHUIX ), 3aKOHOMEPHOCTH, CAUMBOJIMUCCKHUI
SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JICXKAIINE B OCHOBE I0-
HUMaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUM;
MPEACTABJICHHUS O MEXaHU3MaX XUMUUYECKHUX PEaKlnii, TepMOIUHA-
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MHUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSX UX MPOTEKAHHUS, O
B3aMMHOM BJIMSTHHH aTOMOB U TPYIIIT aTOMOB B MOJIEKYJax (MHIYK-
TUBHBIA U Me€30MepHBIHN 3 dekThl, opueHTanThl I 1 Il poma);
(akToNIOrHUECKUe CBEACHHS O CBOMCTBAX, COCTaBE, MOTYICHUH U
0e30IacCHOM HCIOJIb30BAHUN BAKHEHIIINX OPraHUYECKUX BEIECTB B
OBITY U TIPAKTHYECKOH IEATEIHPHOCTH YeI0BeKa, OOIUX HAyUYHBIX
NPUHIUITIAX XUMHYECKOTO MTPOU3BOJICTBA (HA MMPUMEPE MTPOU3BOICTBA
MeTaHoJa, nepepadboTku HeTH);

2-11Py 3

c(hOpMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepHbIe IPU3HAKH T10-
HATHUH, yCTAaHABIIMBATh X B3aUMOCBS3b, UCIIOJIb30BaTh COOTBET-
CTBYIOLLME OHATHUS IIPU ONUCAHUM COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYECKNX COCIMHEHUN;

2-TIPy 4

c(OPMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYIO) CUMBOJIUKY JIJISi COCTABJICHHS MOJICKY-
JSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX U CKEJICTHBIX )
($hopMys OpraHM4YeCKUX BEIIECTB;

COCTABJIATh YPABHECHUSI XUMUYECKUX PEAKIIMI U PACKPBIBATh UX
CYITHOCTB: OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIUN TOCPE-
CTBOM COCTaBJICHUS JICKTPOHHOTO OaJlaHCca ATHX PeaKIuil, peakiun
MOHHOT'O 0OMEHA ITyTeM COCTABJICHHSI HX TIOJHBIX M COKPAIIEHHBIX
WOHHBIX YpaBHCHHIA,

W3TOTABIIMBATH MOJICIH MOJICKYJI OPraHUYCCKUX BEIIECTB JIJIS HILITIO-
CTpaIK UX XUMHUYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHUS;

2-11Py 5

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIMBATh IPUHAIEKHOCTD U3Y-
YEHHBIX OPraHUYECKHX BEIIECTB 10 UX COCTABY U CTPOEHUIO K OIpe-
JIEJIEHHOMY KJIacCy/TpyIIle COeMHEHU, JaBaTh UM Ha3BaHUs 110 CU-
crematnueckoit Homenknarype (IUPAC) u mpuBoAUTh TpUBUAIIbHBIE
Ha3BaHUs JUIs OTJAEIbHBIX IIPEACTABUTENIEH OPraHMYECKUX BEIIECTB
(9THIIEH, alleTUIIEH, TOTYOJI, ININLEPUH, STHIICHTJIMKOIIb, (DeHO,
dbopManbaerua, aleTaabIerul, alleToH, MypaBbUHas KUCIOTa, YK-
CyCHasi KUCIIOTa, CTEApPUHOBAs, OJICMHOBAs, IAJIBMUTUHOBAs KUCIIO-
ThI, TJIMLMH, aJlaHuH, MaJIbT03a, (PpyKTO3a, AaHWIMH, AMBUHUII, U30-
IPEH, XJIOPONPEH, CTUPOI U JPYTHE);

2-11Py 6

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUJ XUMUUECKON CBSI3H B
OpPraHUYECKUX COeIMHEHUAX (KOBAJIEHTHAs U MOHHAS CBS3b, G - U T -
CBSI3b, BOJIOPOJIHAS CBSI3b);

2-11Py 7

c(OpPMHPOBAHHOCTb YMEHUS MPUMEHATH MOJ0XKEHUS TEOPUU CTPOE-
HUs oprannyeckux BemectB A.M. bytiepoBa /1st 00bsICHEHHS 3aBU-
CUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,;

2-1TPy 8

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTAB, CTPOCHHE,
dbuznYecKre 1 XUMUYECKHE CBOMCTBA TUITMYHBIX TPECTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIICCTB: AJTKAHOB, IIMKJIOATKA-
HOB, aJIKEHOB, aJIKaUEHOB, ATKUHOB, APOMATUIECKUX YTIEBOJOPO-
JIOB, CITHPTOB, AJIbJICTHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, TIPOCTHIX
U CIIOKHBIX 2(DHUPOB, KUPOB, HUITPOCOSAUHEHUN U AMUHOB, aMHHO-
KHCJIOT, O€TTKOB, YTI€BOJAOB (MOHO-, IU- ¥ TIOJIUCAXAPHUI0B), UILTIO-
CTPUPOBATh TEHETHUYECKYIO CBSI3h MKy HUMHU YPaBHEHUSIMU COOT-
BETCTBYIOIIUX XUMHUYECKUX PEAKIIUH C HCITOJIb30BAHUEM CTPYKTYP-
HBIX OpMYII;

2-TIPy 9

c(hOpMUPOBAHHOCTh YMEHUS OATBEPKIaTh HA KOHKPETHBIX MpUMe-
pax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OpraHuye-
CKHUX COEAMHEHHUH OT KPaTHOCTU U THUIIa KOBAJICHTHOM CBSI3U G - U T -
CBSI31), B3aMMHOT'0 BIUSIHHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaXx;
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2-TIPy 10

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh HICTOYHUKHU YTIIEBO-
JOPOJTHOTO ChIPbs (He(Th, MPUPOAHBINA Ta3, yrojb), CIIOCOOBI ero Ie-
pepabOTKU M NPAaKTHYECKOe MPUMEHEHHE NPOIYKTOB epepabOTKH;

2-I1Py 11

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUI O €CTECTBEHHO-
HAyYHBIX METOJaX MO3HAHUS - HAOII0I€HUH, U3MEPEHUHU, MOJIEIUPO-
BaHUM, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS TIpUMe-
HATH 9TU 3HAHUS;

2-IT1Py 12

C(l)OpMPIpOBaHHOCTB YMCHUA MPUMCHATH OCHOBHBIC OIICPAllUH MBIC-
JINTEIIHHOM ACATCIIBHOCTH - aHAJIM3 U CUHTE3, CPABHCHUC, 060611_[6-
HHUC, CUCTCMATHU3allUI0, BBIABJICHUC MTPUYNHHO-CJICICTBCHHBIX CBs3E
- JJIA U3YUCHUA CBOMCTB BC€IICCTB U XUMHNYCCKHUX peaKHHﬁ;

2-11Py 13

C(l)OpMPIpOBaHHOCTB yMeHHfIZ BBISABJIATH B3aUMOCBA3b XUMHUYCCKHUX
3HAHWUM C IOHATUSIMH 1 MMPEACTABIICHUAMUA JPYIrUX €CTCCTBECHHO-
HAayYYHBIX IPCIMETOB JIA 0o0Jiee 0CO3HAHHOIO ITOHUMAHMS CYIIHOCTH
MAaTCPHUAJIbHOI'O €AMHCTBA MHPA, HCIIOJIb30BATh CUCTCMHBIC 3HAHUA
o OpFaHHqGCKOﬁ XUMHWU OJIA O0BICHECHUS U IMPOrHO3UpPOBaAHUSA AB-
HeHHﬁ, HMCIOIIUX CCTCCTBCHHO-HAYUYHYIO IIPUPOAY;,

2-I1Py 14

c(hOpMUPOBAHHOCTh YMEHUM: POBOAUTH PACUETHI 10 XUMHUYECKUM
dopMynaM U ypaBHEHUSIM XUMHUECKUX PEAKLUi C UCIOIb30BAHUEM
($u3nyecKux BEJINYMH (Macca, 00beM I'a30B, KOJIMYECTBO BEILIECTBA),
XapaKTepU3YIOLIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: pacyeThl
10 HaXOXKJAEHUIO XUMUYECKON (DOPMYJIbI BEIIECTBA IO U3BECTHBIM
MacCOBBIM J0JISIM XMMUYECKHUX 3JIEMEHTOB, IPOAYKTaM CIrOpaHus,
TJIOTHOCTH Ta3000pa3HBIX BEIIECTB

2-IPy 15

c(hOpMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATH, AaHATH3UPOBATH U
OLIEHHUBATD C MTO3UILUHA YKOJIOTHYECKON OE30IIaCHOCTH MOCIIEICTBUSI
OBITOBOM U MPOU3BOACTBEHHOM J1€ATEIHHOCTH YeIOBEKa, CBA3aHHON
¢ IepepabOTKOM BEIIECTB, UCIOJIH30BAThH MOJIYICHHBIC 3HAHUS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C
XUMHEH;

2-I1Py 16

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSITENTFHO MJIAHUPOBATH U MPO-
BOJUTH XUMHUYECKUH SKCIIEPUMEHT (IIOJTy4YeHUE U N3yUeHHE CBONCTB
OpPTaHMYECKUX BEIIECTB, KAUYECTBEHHBIE PEAKIINH YTIIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB U KHCIIOPOJICOICPIKANTUX OPraHUIESCKIX Be-
IECTB, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 pacIO3HABAHUIO Op-
TaHWYECKUX BEIIECTB) C COOIIOIEHUEM MTpaBUil 6€30macHoro oopa-
IIEHUSI C BEUIECTBAaMH U J1a00paTOPHBIM 000pyI0BaHHEM, (HOPMYITH-
pOBaTh IIeJIb UCCIISIOBAHMS, TIPEJICTABIIATE B pa3IMuHON popme pe-
3YJbTAThI SKCTIIEPUMEHTA, aHATM3UPOBATH U OLIEHUBATH UX JOCTOBEP-
HOCTb,

2-TIPy 17

c(hOpMUPOBAHHOCTh YMEHUH:

co0ITI0/IaTh MpaBHJiIa SKOJIOTUYECKH 11€J1IeCO00pa3HOro NOBECHUS B
OBITY U TPYIOBOI IEATENBHOCTH B LIETSAX COXPAHEHHS CBOETO 3/10pO-
Bbsl, OKpY>KaroIIel IPUPOAHON Cpebl U JOCTHKEHHUS €€ YCTOMUNBO-
IO pa3BUTUS;

OCO3HABaTh ONIACHOCTh TOKCUYECKOTO JACHCTBUS HA KUBBIE OPTaHU3-
MBI OIIPEJEIIEHHBIX OPraHMYECKUX BEIIECTB, IOHUMAasl CMBICH MOKa-
zarens [1K;
aHATM3UPOBATh LIEIeCO00Pa3HOCTh MPUMEHEHUS! OPraHMYECKUX Be-
IIECTB B IPOMBIIIUIEHHOCTH U B OBITY C TOUKU 3pEHUS COOTHOIIECHUS
PHUCK-TIOJIB3A;
c(OPMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATh 1eJICHANPaBICHHBIN
MOUCK XMMUYECKOH MH(OpMAIMK B PA3IMYHBIX HCTOUYHUKAX (HAY4-
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Has U yaeOHO-Hay4YHas JUTeparypa, CpeJcTBa MaccoBoi nHpopma-
1uuu, IHTepHET U Apyrue), KpUTUYECKU aHAJIM3UPOBATh XUMUYECKYIO
UHpOPMaIIUIO, TIepepadaThIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOW yueOHOM 3amauei.

B mporniecce ocBoeHust npenMeTa «XuUMHS» Y 00y4arolIuXcsl [IeJICHANPaBICHHO (OpPMHU-
PYIOTCSI yHUBEpCaJbHbIE yyeOHbIC NEHCTBUSA, BKIItOYas (OPMHPOBAHHUE KOMIIETEHIMI 00yuaro-
IMXCsl B 00J7acTH y4eOHO-UCCIIeIOBATEIbCKONW M MPOSKTHOW JEATEIBHOCTH, KOTOPHIE B CBOIO
ouepeib 00eCeUnBaIOT MPEEMCTBEHHOCTh (hopmupoBanwus 00mux kommereHiuit ®I'OC CIIO.

Tabnuna 2
Bunbl yHuBepcanpHbIX yU4eOHbIX J€H- Kozast OK Haumenosanne OK
CTBUU
Ilo3HaBaTeNIbHBIE YHUBEPCAIbHBIC OK 03 [InanupoBaTh U peannu30BbIBAThH
yaeOHbIe 1ecTBUS ((HOpMHUpPOBaHHE coOcTBeHHOE MPOGECCHOHATBHOE U
cOOCTBEHHOM JMYHOCTHOE PAa3BUTHUE, NIPEATIPU-
00pa3oBaTeNbHON CTpaTEeruy, CO3HA- HUMATEIbCKYIO 1EATEIbHOCTD B
TesnbpHOE (hopMUpOBaHHE 00pa30Ba- npodeccuoHanbHOI cdepe, uc-
TEJIBHOTO 3aI1poca) II0JIb30BaTh 3HAHUS 110 IPAaBOBOM U
(UHAHCOBOW TPAMOTHOCTH B pa3-
JIMYHBIX )KU3HEHHBIX CUTYyallus
KommynukatuBHble  yHHBepcanbHble | OK 04 D¢ dexTuBHO B3aMMOICHCTBOBATH
yueOHble JielicTBUA (KOJIJIEKTUBHASA U u palboTaTh B KOJUIEKTHBE M KO-
WH/IMBUyaJIbHAS JICATENBHOCTD IS MaHie
peleHust y4eOHbIX, M03HABATENbHbIX,
HCCJIEIOBATENIbCKHUX, MPOEKTHBIX,
podeCCHOHANIBHBIX 3a71a4)
PerynsatuBubie yHuBepcaibhble yueo- | OK 01 Bri6upaTts cnocoObl perieHust 3a-
Hble JEUCTBUS (LlenernojaraHue, Ia- nad npodeccuoHaNbHON JesTenb-
HUPOBAHHE, HOCTU MPUMEHUTEIBHO K pa3iud-
PYKOBOJCTBO, KOHTPOJIb, KOPPEKLIHS, HBIM KOHTEKCTaM;
[IOCTPOCHNUE HWHAUBHAYyaJIbHOM 0Opa-
30BaTeIbHON TPAEKTOPHHU) OK 02 Ucnonb3oBars COBPEMEHHBIE
CpeAcTBa NOWCKA, aHaIW3a U HH-
TeprpeTauyl MHGOpMau W WH-
(dbopMalMOHHbIE TEXHOJIOTUU IS
BBITIOJIHEHUST 3a/ady  Tpodeccuo-
HAJIBHOW JeSITEeIbHOCTH;
CopnelicTBOBaTh COXPaHEHHIO
OK 07 OKpYJKaroIen cpenbl, pecypcocoe-

PEKEHUI0, TPUMEHSATh 3HAHWS 00
W3MEHEHUW KJIMMaTa, TPUHIIAITBI
OepeXIIMBOTO TPOU3BOACTBA, 3(-
(hEeKTUBHO JICHCTBOBATh B UPE3BHI-
YailHBIX CUTYAIUSIX

B nensx moaroroBku odydaroniuxcs K Oyaymield npodeccuoHanbHOM AeITeNbHOCTH TPH
M3Y4YEeHUU y4eOHOTo MpeaMeTa «XuMus» 3akiiaabiBaeTcsi ocHoBa /it popmupoBanus [1K B pam-
kax peanuzaiuu OOII CIIO no cnennansHoctu 38.02.01 «OxoHOMUKA U OyXTraiaTepckuil yder

(o oTpacisam)y.

Ta0numna 3

Kons! IIK ‘

Haumenosanue 11K
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K 1.1 KoHTposib caHUTapHOTO M 300TMTHEHUYECKOTO COCTOSIHHUSI OOBEKTOB KHUBOT-

HOBOJICTBA U KOPMOB.

2. Oprann3auMoOHHO-MeTOAUYeCKHE TaHHbIE Y4eOHOIr0 npeaMera

Tabnuua 4
Pacnpenesienue Tpy10eMKOCTH Y4eOHOr0 IpeMeTa 1o B1ujaamM padoT 1o ceMecTpam
TpynoemkocTs
Bun yaeOHO# paboThI [0 cemecTpam
ac. Ne 1 Ne 2
OO0mas TpyA0eMKOCTh Y4eOHOro mpeameTa 44 44
10 y4eOHOMY TUTaHY
AyIMTOpHBIE 3aHATHS 4 4
B TOM YHUCIIE:
teopernyeckoe ooydenue (TO) (Jiekunu, ceMuHaphI)
naboparopHelie u npaktudeckue 3ansaTus (JI113) 4 4
Camocrostesannas padora (CPC) 36 36
B TOM YHUCIJIE:
CaMOCTOSITEJIbHOE U3YUYEHUE TEM U Pa3CIIOB
IloaroroBka Kk 3a4ery 4 4
3auer co
Bupa xoHTpoJIs: .
OLICHKOH
3. CTpyKkTypa U coaepxkaHue y4eOHOro npeamera
3.1. CrpykTypa y4eOHOro npeamera
Tab6numa 5
TemaTuyeckuil nJIaH
Ne Pa3nen Bcero B Tom uncie DopMbI KOH-
B y4e0HOro npeamera 4acoB TO JIII3 CPC TPOJISt
1 |[Moayas 1. Teopernueckue 3aueT co OLIEHKOU
OCHOBBI XUMUH
1.1 |Moayabnass eaununa 1.1 3a4er co OLIEHKOH
OCHOBHBIE XWMHYECKUE TIOHS- 5 5
TS W 3aKOHBI, CTPOEHHUE aTo-
MOB XHMHYECKUX JICMCHTOB
1.2 |MoayabHas exunuua 1.2 Ile- 3aueT co OLIEHKOU
puoauuyeckui 3akoH W Ilepuo-
JIUYecKas CHUCTeMa XUMHYe-
2 2
ckux anemenToB JI. Y. Menne-
JeeBa, UX CBSI3b C COBpPEMEH-
HOM TEOpHEN CTPOCHHS ATOMOB
1.3 |MoayabHas exnnuna 1.3 3aueT co OLIEHKOU
CrtpoeHue BemiecTBa M MPUPO- 5 2
Ja XUMHYECKOHN CcBA3U. MHOTO-
o0Opa3ue BEIecTB
1.4 |MoayabHas equHuna 1.4. 3a4eT co OLEHKOH
Knaccudukanus, HOMEHKIIATY- 5 5
pa 1 CcTpoeHue Heopranuye-
CKUX BEIIECTB
1.5 |MoayabHas equHuna 1.5. 5 5 3a4eT co OLIEHKOH
THUIBI XUMHUYECKUX PEaKLIHI
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1.6

Moayabnasi  eauHuna 1.6.
CKopocTh XMMHYECKHX peak-
uii. XuMHYECKOE PaBHOBECHUE

3ayeT co OLEHKOM

1.7

Moayabnas exununma 1.7.
PacTBOpBI, TEOpUS AIEKTPOIHU-
TUYESCKOM  AUCCOLMALIUM |
HOHHBIN 00MeH

3a4eT co OLIEHKOH

Moayab 2. Heopranuueckas
XUMUS

3a4eT co OLIEHKOH

2.1

MoayabHas equanna 2.1.
DU3HUKO-XUMHUUECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB

3a4eT co OLIEHKOH

2.2

MonayabHas equanna 2.2.
Wnentudukarus Heopranmde-
CKHX BEIIECTB

3a4eT co OLIEHKOH

MoayabHasi exuHMIA 2.3
[Ipon3BoaCTBO HEOpraHU4e-
CKHUX BEIISCTB. 3HAYCHHUE U
MIPUMCHEHHE B OBITY U Ha MPO-
H3BOJICTBE

3ayeT co OLEHKOM

Moayasb 3. Opranudeckas Xu-
MUsI

3a4eT co OLEHKOU

3.1

MoayabHasi  equHuma 3.1.
Knaccudukanus, crpoeHue u
HOMEHKJIaTypa OPTaHUYECKUX
BEILIECTB

3a4eT co OLIEHKOH

3.2

MonayabHast eIMHHIIA
3.2.YTneBoaopo sl

3a4eT co OLIEHKOH

3.3

MoayabHasi exuHuna 3.3
Kucnoponoconepxarue opra-
HUYECKHE COSTUHEHUS

3a4eT co OLIEHKOU

3.4

Moayabnas exuauua 3.4.
A3oTocoaepxaliue opranuye-
CKHUEC COCANHCHUA

3ayeT co OLIEHKOH

3.5

MoayabHasi exuauna 3.5.
BricokoMonekynsipHble coequ-
HEHHUS

3a4eT co OLIEHKOH

Mopayabs 4. Xumus B ObITy U
IIPOU3BOJCTBEHHON  JI€ATEIb-
HOCTH Y€JIOBEKA

3a4eT co OLEHKOM

4.1

Moayabnas equauua 4.1. Op-
raHUYECKUE BEIIECTBA B KH3-
HeIESITeILbHOCTH yeJIoBeKa.
[Ipon3BOACTBO U TpPUMEHEHUE
OpPraHWYECKUX BEIECTB B IPO-
MBIIIJIEHHOCTH

3a4eT co OLEHKOM

4.2

MonyabHass exuHuna 4.2.
XUMUYECKUE TEXHOJIIOTMH B
MOBCETHEBHOW H Tpodeccruo-
HAJIBHOW [JIEATEIIbHOCTH YEJIO-
BEKa

3a4eT co OLEHKOM
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5 |[Moayas S. HccnenoBanue u 3a4eT co OLEHKOH
XUMHAYECKAN aHaAIN3 OOBEKTOB
onocdepsl U TeXHOChHEepbl

5.1 [MoayabHnas egununa 5.1 Oc- 3a4eT co OIEHKOH
HOBBI J1a0OpPaTOPHOMN MPaKTUKH 2 2
B IpOo(eCCHOHATBHBIX

5.2 [MoayjbHasi eauHuma 5.2. 3a4eT co OLCHKOH
XUMUYECKU aHanu3 mpod Bo- 1 1
IIBI

5.3 |MonyabHas equnmia 5.3. 3a4eT co OIEHKOH
XHUMHYECKUH KOHTPOJIb Kaue- 1 1
CTBA MPOJYKTOB MUTAHUS

5.4 |MoayabHasi equHMLA S.4. 3a4eT co OLIEHKOH
XHUMHYECKUHN aHAIU3 TTPO0 1 1
IIOYBEI

5.5 |MoayabHas eqununa 5.5. Vc- 3a4er co OLEHKOH
ciieoBaHre 00BEKTOB Omoche- 1 1

pbI

IMoaroroBka k 3a4ety 4 4

HTOI0 44

Conep:xaHue MoayJieii y4eGHOT0 mpeaMeTa

MOAYJIb 1. TEOPETHYECKHE OCHOBbBI XUMHUH

Mooynvnasa eounuya 1.1 Ocnosnvle Xumuyeckue nOHAMUA U 3AKOHbl, CHIPOCHUE ANMOMO8
XUMUYUECKUX I]IEMEHM 08

OcHOBHBIE TIONIOKEHUS U POPMYTUPOBKH (HyHIAMEHTAIBHBIX XUMUYECKIX 3aKOHOB: aTOM-
HO-MOJ'IeKy,TIﬂpHaFI TCOpI/IH, 3aKOH COXpaHeHI/Ifl MacCChl U BHCPFI/II/I; 3aKOH ABOF&}IPO U CJICACTBUC
U3 Hero. AToMHasi 1 MoJieKyIlsipHas Macchl. KonnuecTBo BemiecTBa - MOJib. BaJeHTHOCTh U CTe-
IICHb OKHCJICHUS DJICMCHTA. Pacqu KOJINYCCTBCHHBIX XapaKTepI/ICTI/IK HNCXOJHBIX BCIICCTB U HpO-
IYKTOB peakiuu. Pemienue npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHUM.

Mooynvnaa eounuya 1.2 Ilepuoouueckuit 3axkon u Ilepuoouueckasa cucmema XumuuecKkux
anemenmos /. U. Menoeneesa, ux c6a3vo c cO6peMeHHON meopuei CmpoeHus amomoe

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa xuMuueckux sneMeHtoB .M. Menne-
neeBa. CBsI3b MEPUOIUYECKOTO 3aKOoHA W [leproanyeckoil CHCTEeMBbl XUMHUYECKUX JJIEMEHTOB C
COBPEMEHHOI Teopuel CTPOEHMsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XUMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX W CIOXKHBIX BEIIECTB IO TPyIIaM U MepruoaM. 3Hade-
HuUe nepuoanyeckoro 3akona JI.11. Menneneesa.

Mooynwvnaa eounuya 1.3 Cmpoenue eeuiecmea u npupooa xumuueckou ceazu. Mnozooopa-
3ue geujecme

Xumuueckasi CBsi3b. Buabl XMMHUYECKOM CBSI3U: KOBAJICHTHAsl, UOHHAsA, METaJUIMYeCKas.
Mexannu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JyivHa cBA3U. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie
cBsi3u. BomoposHas cBsi3b. MeXMONEKYISIpHbIE B3aMMOACHCTBUS. BaleHTHOCTh M BaJICHTHBIE
BO3MO>XHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpPbI MOJIEKYJ C UX F€OMETPHUUECKUM CTpOe-
HUeM (Ha IpUMeEpPe COSAMHEHUH DIIEMEHTOB BTOPOTO TIEPHOIA).

Mooynvnaa edunuya 1.4. Knaccugpukayusa, nomenknamypa u cmpoenHue Heop2aHudeckKux
eeuwecme
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Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIeCTB. TpUBUAIbHBIC HA3BAHUA OT-
JIeIbHBIX MPEACTAaBUTENCH HEOpraHU4ecKux BeuiecTs. HoMeHKarypa u Ha3BaHUE HeOopraHuye-
CKUX BEILIECTB UCXOMS M3 UX XMMHYECKOH (hOpMYJIbl WIM COCTABICHHE XMMUYECKOH (hOpMYIIbI
UCXOJ1s U3 Ha3BAHMS BELIECTBA 110 MEKYHAPOIHON WIM TPUBHAIILHON HOMEHKIIATYpE.

IIpencraBieHre 0 KOMIIEKCHBIX COeOUHEHMIX. COCTaB KOMIUIEKCHOIO MOHA: KOMIUIEKCO-
o0Opa3oBaTeiib, JIMraHabl. 3Ha4eHHE KOMIUIEKCHBIX coelnHeHul. [loHaTne 0 KOOpAMHALIMOHHON
XUMUH.

Mooynvnasa eounuya 1.5. Tunvl xumuueckux peaxuyuii
Knaccudukanmss XuMUIeCKUX peakiiii B HEOPraHMIECKOM U OPraHUYeCKOW XUMHH. 3aKOH
COXpaHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUU [P XUMUUYECKUX pe-
aKLHUAX.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakinu. CTeneHb okuciaeHust. OKUCIUTEIb U BOC-
cTa”HoBUTeNb. [Ipoliecchl OKUCIEHUS U BOCCTaHOBJIEHU. BajkHelrie OKUCIUTEIN U BOCCTaHO-
BUTENU. MeTOoJ1 37IEKTPOHHOTO OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIaBOB BEILLECTB.

Mooynvnasa eounuya 1.6. Ckopocms xumuueckux peakyuii. Xumuueckoe pagnogecue
CKOpOCTh XMMHUYECKOH PEeaKIMHU, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (aKTOpoB. 'OMOreHHbIE U re-
TeporeHHble peakuuu. Karanus u karanuzatopsl. PelieHue pacdeTHbIX 3a/1a4 IO CKOPOCTU XH-
MuuecKoi peakiuu. TemioBble 3PPeKTsl XUMUYECKUX peakliuil. TepMoXxuMudeckue ypaBHEHHUs.
O6parumbie 1 HEOOpaTUMBIE peakIuu. XUMUYeCKoe paBHoBecre. DaKTOPhI, BIUSIONIUE HA T10-
JIO’)KEHUE XMMHMUYECKOTO PaBHOBECHS: TEMIIEpATypa, JABJICHNUE U KOHLIEHTPALMK BEIIECTB, y4acT-
Byromux B peakuud. [Ipuanun Jle [larense. Pemenue pacyeTHbIX 3a1a4 10 XUMUYECKOMY paB-
HOBECHIO.

Mooynvnaa eounuya 1.7. Pacmeopul, meopus 31eKmpoaumuyecKoil Ouccoyuayuu u UOHHbLI
oomen

[Tonstue o aucnepcHbIx cucremax. Mctunnbie pacTBopbl. CriocoObl BhIpaXKeHHs] KOHIICH-
TpalMM pacTBOPOB: MaccoBas JI0JIsl BEILIECTBA B pacTBOpPE, MOJISIpHasi KOHIIeHTpalus. Hacolen-
Hbl€ W HEHACBILIEHHBIE PACTBOPHI, pacTBOPUMOCTh. Kpucrammoruaparsl. Pemenue npakTuko-
OPUEHTHPOBAHHBIX PACUETHBIX 3aJIJaHUN.

[Tonsitue o BogopoaHom mokaszatene (pH) pacTBopa. DieKTponuTHYECKas AMCCOLMALIMS.
CunpHbI€ U ci1a0ble AIEKTPOJIUTHI, HEAIEKTPOJIUTHL. Peakiinu noHHoro oOMeHa.

HccnenoBanue cpeapl pacTBOPOB coJiel, 00pa30BaHHBIX CUIBHBIMU U CIA0BIMH MPOTONH-
TaMU, ¥ UX PEaKIuil ¢ pacCTBOpaMH IIeJI0UYH U KapOoHaTa HaTpus. CocTaBieHHEe peakifii THIPO-
JI3a COJIEH.

Crpoenue u (akTopbl yCTOMYMBOCTU JUCHEpCHBIX cucteM. CTpoeHue Muuemisl. Paccen-
BaHHE CBETa MPH MPOXOXKJIECHUH CBETOBOTO ITyYKa Yepe3 ONTHUYECKH HEOJHOPOAHYIO cpeny (3¢-
dexra Tungamns). [IpurotoBiieHne M WM3ydeHUE CBOWCTB JUCIEPCHBIX CHUCTEM pPa3HBIX BHUJOB:
CYCNEH3UH, SMYJIbCUH, KOJJIOMJAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTMHHBIX M KOJUIOUIHBIX
PacTBOPOB, BBISIBIICHHE OCHOBHBIX PA3IMIUi MEXITY HUMHU.

MOAYIIb 2. HEOPITAHUHYECKAA XHMUA

Mooynvuaa eounuya 2.1. @uzuko-xumuueckue c60icmea HeOPZAHUYECKUX eUlecme

Mertamnsl. [lonoxxenne MeramwioB B [lepronnyueckold cuCTeMe XUMHYECKUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UeK aTOMOB MeTa/ioB. O0mue Gpu3nyeckue cBo-
cTBa MeTAJIOB. CIUIaBbl METAIIIOB. DJIEKTPOXUMUYECKUN PSSl HANPSIKEHUA METAJIIOB. XHMHYe-
CKHME CBOICTBAa BAKHEWILIMX METAUIOB (HATpUM, Kalui, KaJbLIMA, MAarHui, aJlOMUHHUH, LIUHK,
XpOM, JKeJIe30, MeJlb) U UX coeauHeHnid. O0ume crnocoObl moaydeHus: MeTauioB. [Ipumenenue
METAJIJIOB B OBITY M TEXHHKE.

Hewmeramnsl. [lonoxenune nemerainoB B [leproauyeckoit cucteMe XUMHYECKUX AJIEMEH-
toB JI.1. MenneneeBa 1 0cOOEHHOCTH CTpoeHUs1 aTOMOB. Du3nyeckre CBOHCTBA HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoza, cepbl, pocdopa u yriepona). XuMUUECKHAEC
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CBOMCTBA U MPUMEHCHHE BAXHEHIITMX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta, Gocdopa, yriepoaa
U KpEMHUS1) ¥ UX COSTMHEHUN (OKCUIOB, KHUCIOPOICOIECPIKAIINX KUCIOT, BOJOPOIHBIX COSIUHE-
Hull). [IppMeHeHne BaXXHEHTITMX HEMETAIIJIOB M X COCTMHCHUI

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHJIOB, THIPOK-
CHUJIOB, KUCIIOT, colied u Ap.). ['eHeTndeckas cBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAIINX
K pa3JIMYHbIM KJIaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX
COEIMHEHUH, BHICIIIMX OKCHJIOB U TUAPOKCUIOB.

CocraBiieHre YpaBHCHHN XMMHUECKUX PEAKIIUN ¢ yYACTHEM MPOCTHIX M CIOXKHBIX HEOP-
FaHMYECKHUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAJIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAaHUN M amM(pOTEpHBIX THIPOKCUIOB; HEOpraHuye-
CKHX COJICH, XapaKTepPU3yIOIIUX UX CBOICTBA.

Pacuérbl Maccel BemiecTBa Ui 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMA, KO-
JMYECTBa BEIIeCTBAa) MPOAYKTOB PEaKIMH, €ClIM OJHO U3 BEIIeCTB MMeeT Npumecu. Pemienue
MIPAKTUKO-OPHEHTUPOBAHHBIX 33JJaHUi Ha CBOWMCTBA, COCTaB, MOJYYCHUE U OE30MMaCHOE HCIIOJIb-
30BaHUE BAXHEHUIINX HEOPraHUYECKHX BELIECTB B OBITY U MPO(ecCHOHANBHON NeATeIbHOCTH
yenoBeka. MccnenoBanne PU3NIECKUX U XMMHUYECKUX CBOMCTB METANIOB M HEMETA/UIOB. Pere-
HUE HKCIIEPUMEHTAJIbHBIX 3aJa4 MO CBOMCTBAM XMMHYECKUM CBOWCTBAM METaJJIOB U HEMeETal-
JIOB, 10 PAaCHO3HABaHUIO U MOTYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB.

Mooynvnasa eounuya 2.2. Hoenmugpukayun HeopeanuuecKux eeuiecme

CocraBieHue ypaBHeHUH peakuuil oOHapykeHHs kaTMoHOB [-VI rpymnm u aHHMOHOB, B
T.4. B MOJICKYJISIDHOH W MOHHOW (opmax. Peakuuu oOHapyXeHUS HEOPTaHMYECKUX BEIIECTB B
peasbHbIX 00BEKTaX OKpY’Karollel cpebl Perienne skcrepruMeHTaIbHbIX 3314 0 XMMUYECKUM
CBOICTBaM METAJJIOB U HEMETAJUIOB, 110 PACIIO3HABAHMIO U MOIYYEHHUIO COEAMHEHUN METAJJIOB U
HEMETAJJIOB (B3aUMO/IeHCTBHE THAPOKCHIA AIFOMUHMSI C pAaCTBOPAMHU KUCIIOT U IET0YEH,).

Unentuduxanus HeopraHndeckux BellecTB (kaTuoHoB [-VI rpynn winm aHHOHOB) C
UCIIOJIb30BaHUEM UX (PU3MKO-XMMHUYECKHUX CBOIMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEAKIIUH.

[IpoBeneHne KayeCTBEHHBIX PEAKLIMM, WCIOJIb3YEMBIX JUIsl OOHApYKE€HUsS KaTHOHOB I
rpynnsl (Kauusi, HaTpusi, Maruusi, ammonusi), Il rpynmner Ha npumepe G6apus, Il rpynnsr — cBUH-
na, IV rpynnel — amomunus, V rpynnsl — xenesa (II u III), VI rpynnsl — vHukens. Onucanue
HaOJII01aeMBIX SIBIICHUH U COCTaBlIEHHE XMMUYECKUX PEaKLIUH.

[IpoBeneHne KauyeCTBEHHBIX pPEAKIUi, HCIOJIb3YEMBIX Al OOHapyKEHHsI aHHOHOB:
kapOoHara, ocdara, cynabdara, cynbduaa, HuTpaTa, xjaopuaa u ap. Onucanue HabIHOAAEMBIX
SIBJICHUM W COCTABIICHNE XUMUYECKUX PEAKLIUN

Mooynvnaa eounuya 2.3 Ilpouzeo0cmeo Heopzanuueckux eeuiecme. 3Ha4YeHue U npumeHe-
Hue 6 Oblmy u Ha npou3eo0cmee

OO6mme mpencTaBleHUs O TMPOMBIIIUICHHBIX CIOCO0aX TMOJYYCHHS XUMHUYECKUX BEIIEeCTB
(Ha mpuMepe MPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIOTHI). UepHas W LIBETHas METaLTyprusl.
[IpakTrueckoe MpUMEHEHNE AIEKTPOIU3a ISl TIOTYICHHS MIETOYHBIX, MET0YHO3EMETbHBIX Me-
Ta/oB U amoMuHUs. CTEKII0 M CHIIMKATHAs MPOMBIIUIEHHOCTh. [IpobiaemMa 0Tx0/10B U mobou-
HBIX TIPOJTYKTOB.

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHHI O POJM HEOPTAHUYECKOW XMMHUH B Pa3BU-
TUU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTE€pPHAIOB (B CTPOUTEILCTBE U JP. OTPACIAX MPOMBIILICH-
HOCTH), HOBBIX UCTOYHHKOB DHEPrUM (aJbTEPHATUBHBIE UCTOYHUKU YHEPTUH) B PEIICHUU TMPO-
0J1eM PKOJIOTHUECKOM, YHEPTETUYECKON 1 TTUIIEBOI 0€30MacHOCTH.

MO/JYIIb 3. OPTAHUYECKAA XUMUA
Mooynvnaa eounuuya 3.1. Knaccugukayusn, cmpoenue u HOMEHKIAmMypa op2aHu4ecKux ee-
wecme
[Ipenmer u 3HaYeHHE OPTaHUYECKOM XUMHHM, MPEACTABICHUE O MHOTOOOpa3uu OpraHuye-
CKUX COEIMHEHUH.
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DEeKTPOHHOE CTPOCHHE aToMa YIiepoja: OCHOBHOE M BO30YXKICHHOE COCTOsIHUA. BaneHT-
HbIE BO3MOYKHOCTH aToMa yrjiepoja. XuMU4ecKasi CBA3b B OPraHUYECKUX COCAMHEHMSIX. THUIIbI
ruOpuan3ai aTOMHBIX opOuTaneil yriepoaa. MexaHuzMbl 00pa3oBaHUS KOBAaJICHTHOW CBSI3U
(oOMeHHBI M JOHOPHO-AKIENTOPHBIN). THIBI MepeKphIBaHUS aTOMHBIX OpOuTaneid, 6- U m-
cBs3u. OpuHapHasi, ABoMHasA U TpoiHas cBsi3b. CocoObl pa3pbiBa CBsi3el B MOJIEKYyJaX OpraHH-
gyeckux BemecTB. [loHsTHE 0 CBOOOIHOM pagukaie, HyKieo(ue u dIeKTpoduie.

Teopust ctpoeHust opranndeckux coenuHenud A.M. bytiepoBa u coBpeMeHHBbIE MpeCTaB-
JICHUS O CTPYKTYpe MOJIEKYJ1. MoJieKyIsipHbIe U CTPYKTypHBIE hopMyibl. CTpyKTypHBIE (hOpM Y-
JIbl PA3IMYHBIX BUOB: pa3BepHyTasi, COKpaIIeHHasl, CKeJICTHAsl.

N3omepust. Bunbl u3omMepuu: CTpyKTypHasi, IpOCTPaHCTBEHHAs.

OnextpoHHbIe 3(p(PEKTH B MOJIEKYJIaX OPraHUYEeCKUX COCTUHEHUH (MHIYKTHBHBIN U ME30-
MepHBI 3P PeKThI).

[IpencraBnenue o Ki1accupUKaMM OpraHuvecKux BeulecTB. [loHsATHE 0 QYHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psaasl. CuctemMarnyeckas HOMEHKIIATypa OpraHH4eCKHX
coenuHenuil (IUPAC) u TpuBuanbHble Ha3BaHUS OT/EIbHBIX MPEIACTABUTENEH.

Mooynvuas eounuya 3.2. Yeneeo00poowt

Anxanel. ['oMonoruueckuii psin ankaHoB, ooOmias ¢GopMylia, HOMEHKIATYpa U HU30MEpHsL.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJNI JIKaHOB, SP -THOPHUIM3AlNS aTOMHBIX
opbuTanei yrieposaa, 6- U m-cBsi3b. GU3NUECKUEe CBONCTBA alKaHOB. XMMHUYECKHE CBOMCTBA aJl-
KaHOB: PEaKlUM 3aMEIIEHUs, U30MEPU3AlMHU, NETHAPUPOBAHUS, IUKIM3AIUH, TUPOIN3a, Kpe-
KuHra, ropenusi. Haxoxaenue B npupoze. CriocoObl MOTy4eHNUs U TPUMEHEHHE AJIKaHOB.

Huxnoankansl. OCOOEHHOCTH CTPOCHUSI U XMMHUYECKUX CBOMCTB MaJbIX (LIMKJIOMPOINAH,
UKI00yTaH) U OOBIYHBIX (LIUKIIONEHTAH, UKIOTEKCaH) HUKI0aNKaHOB. CocoObl MONIyuyeHus: U
MIPUMEHEHHUE TUKIIOATKAHOB.

Anxensl. ['oMonoruueckuit psin, oOmiast Gpopmysna, HOMEHKIATypa. DIEKTPOHHOE W TPO-
CTPAHCTBEHHOE CTPOCHHE MOJICKYJI AJIKEHOB, SP -THOpHUAN3AIUS aTOMHBIX OpOUTasel yrieposa,
0- U T- cBs3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) usomepus. Guznyeckue cBONCTBA
AJIKEHOB. XMMHMUYECKHE CBOMCTBA: PEAKIMU NPHUCOCIUHEHHUS, 3aMEIICHUs] B (-TI0JIOKEHUE TpHU
JBOMHOM CBSI3U, MOJMMepHU3aluu U okucienus. [IpaBuno MapkoBaukoBa. KadecTBeHHbIE peak-
MU Ha JBOMHYIO CBs3b. CIIOCOOBI OJYYEeHHS U IPUMEHEHHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpspKEHHBIEC, M30JMpOBaHHbIE). OcOOeHHO-
CTH DJJICKTPOHHOTO CTPOCHUSI W XUMHUYECKUX CBOWCTB COMNpPSIKEHHBIX 1aueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsbkeHHBIX AMeHOB. CrocoObl MOMyUeHUsT U MpUMEHEHUE
aJIKaINCHOB.

Anxunbl. 'omonorudeckuii psin, odmas Gpopmysna, HOMEHKIATypa U H30MepHs. DIEKTPOH-
HOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aTKUHOB, SP-TUOpHAM3AIUS aTOMHBIX opOuTanen
yraepoaa. dusndeckre CBOMCTBA aIKMHOB. XMUMHUYECKHE CBOMCTBA: PEaKIMHM MPHUCOEAUHEHUS,
JTUMEpH3AIA U TPUMEPH3aIuu, OKUCIeHus. KHCIOTHRIE CBOMCTBA aJIKMHOB, MMEIOIINX KOHIIE-
BYIO TPOWMHYIO CBsi3b. KauecTBeHHbIE peakluy Ha TPOHHYIO CBA3b. CIIOCOOBI MOMYUYEHUS U TIPH-
MEHCHHUE aJTKHHOB.

Apomarnyeckue yriaeBoaopoas! (apeHsl). 'omonorudeckuii psja, obmas ¢popmyna, HOMEH-
KJIaTypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYIbI OeH3ona. dusn-
YecKHe CBOMCTBA apeHOB. XUMHUUYECKHE CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKINH 3aMellle-
HUS B OCH30JIbHOM KOJIBIIE W YTJIEBOJIOPOTHOM pajuKalie, peakiuy MPUCOCTUHECHUS, OKUCIIEHNE
romosioroB 6ensona. [IpeacraBnenne 00 OPUEHTHPYIOMIEM JISHCTBUH 3aMeCTUTENIeH B O€H30JIb-
HOM KOJIbIIE Ha TIPUMEPE ATKUIBHBIX PaJNKaIOB, KapOOKCUILHOM, TUAPOKCHIBHONW, aMUHO- U
HUTPOTPYIIIHI, aTOMOB raoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB cThpoia. CrocoObl mo-
Jy4EHUs ¥ IPUMEHEHHE apOMATHYECKUX YTIJIEBOIOPOIOB.

Pacuersl mpocteiimieid GopMynbl OpraHMYecKOW MOJEKYJIbl, UCXOIs U3 3JIEMEHTHOTO
coctaBa (B %) Pemenne pacueTHBIX 3a7a4 ¢ UCIOJIb30BAaHUEM TUIOTHOCTH Ta30B MO BOJOPOAY U

BO3/YXY.
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Mooynvnaa eounuya 3.3 Kucnopooocooeprcawue opeanuueckue coeOuHeHus

[Ipenenbublie ofHOATOMHBIE CIUPTHL. CTPOEHHE MOJIEKYJ (Ha MPUMEPE METAHOJIA U 3TaHO-
na). 'omonorudeckuii psia, obmas dpopmyia, u3oMepus, HOMEHKIaTypa U kinaccupukanus. Ou-
3UYECKUE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOAHBIE CBS3M MEXIY MOJIEKY-
JamMH CUpTOB. XMMHUYECKHUE CBOWMCTBA: PEAKIMH 3aMEIEHUs, JeruIpaTalii, OKUCICHHS, B3au-
MOJICHCTBUE C OPraHUYECKUMH U HEOPTaHMYECKUMU KuciaoTamu. KauecTBeHHast peakuust Ha OJ1-
HOATOMHBIE CIUPTHL. [[eficTBUE ATaHOa U METaHOoJIa Ha OpraHu3M desoBeka. CrocoObl moiyue-
HUS U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

MHOroaToMHbI€ CIIUPTHI — ATHJICHTTIUKONb U ruiepuH. Ousndeckre 1 XuMU4YEeCKHe CBOM-
CTBa: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMH U HEOPTaHMYECKUMHU KHUCJIOTa-
MU, KaU€CTBEHHAsl PEaKI[1sl HAa MHOTOATOMHBIE CIIUPTHI. J(elicTBHUE Ha OpraHu3M YesloBeKa.

®enon. CTpoeHHE MOJICKYIIBI, B3aUMHOE BIUSHUE TUIPOKCOTPYIIIEI U OSH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha Qenos. TokcnyHOCTh (eHona. CrocoObl moyueHust U npuMeHenue Qenona. De-
HoJ(opMaIbAETUIHAS CMOJIA.

KapOoHuIbHBIC COSTMHEHUS — AJIbJICTU/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUITh-
HOM Tpymbl. ['oMonornyeckue psibl aabAeTUA0B U KETOHOB, 001Ias hopMylia, U30MEpHUS U HO-
MEHKJaTypa. PU3N4YECKHe CBOKMCTBA aJIbJIETUIOB U KETOHOB. XUMUYECKHE CBOKMCTBA aJIbJIETU/IOB
U KETOHOB: peakuuu npucoenunenus. OKUCIeHne ajabJAeTUI0B, KAYECTBEHHbIE PEAKIIUU Ha allb-
nerusipl. CriocoObl MOTYYeHHS ¥ IPUMEHEHUE aJIbJICTH/IOB ¥ KETOHOB.

OAHOOCHOBHBIE TpeenbHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KUCJIOT. M3oMepus u HOMeHKIarypa. Pu3ndeckrue CBOMCTBA OJTHOOCHOBHBIX Ipe-
JEJIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHbBIE CBSI3U MEXKIY MOJEKyJIaMd KapOOHOBBIX KHCIOT.
XVWMHUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIUsS ITCPUDUKANNU, PEAKIHH C YIaCTHEM
YIIeBOAOPOAHOTO paaukana. OcOOEHHOCTH CBOWCTB MypPaBbUHOM KUCIIOTHI.

MHoroo6pasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEINPEIEIbHBIX U apoMaTHye-
CKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHUCIIOT, THAPOKCHUKApOOHOBBIX KHCIOT. [IpencraBu-
TEJU BBICHINX KapOOHOBBIX KUCIIOT: CTEApUHOBAs, MATBMUTHHOBAsS, OJEMHOBAsT KUCIOTHL. Cro-
COOBI MOYYEeHUS U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

[TonsiTHe O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT - CIOXKHBIX dupax. ['oMonorudeckuit ps,
oOmras Gopmyna, u3oMepusi U HOMEHKIaTypa. Pu3nueckue U XUMUYECKHE CBOIMCTBA: THAPOIIU3
B KMCJION Y LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, Quanveckre U XUMUYECKHE CBOMCTBA >KUPOB: THAPOIU3 B KHUCIOU U
miesiogHou cpesie. OCOOEHHOCTH CBOWMCTB JKUPOB, COJIEPKAIINX OCTATKU HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

O6mas xapakTepuctuka yrineoaoB. Kinaccudukanus yrieBogos (MOHO-, U- U MOJIMCaxXa-
pHIbI).

Mounocaxapupl: TI0K03a, Gpykro3a. Ouznueckue CBOWCTBA U HAXOXKICHHE B MPUPO/IE.
®dotocuHTe3. XUMUYECKHE CBOWCTBA TITIOKO3BI: PEAKITUU C yYaCTHEM CITIUPTOBBIX U aJIbJICTHIHON
TPy, COUPTOBOE MU MOJIOYHOKHUCIOE OpokeHue. [I[puMeHeHne riIroKo3bl, €e 3HaYeHHE B JKU3HE-
JeATeTLHOCTH OpraHu3Ma.

Jucaxapupl: caxapo3a, MajibTo3a. BoccTanaBnuBaiolye 1 HEBOCCTaHABIMBAIOIINE JUCA-
xapuabl. ['uaponus nucaxapuaoB. HaxoxxeHue B mpupojie U mpuMeHEHHE.

[Tonucaxapuasl: Kpaxmai, IIUKOTeH W 1esunosio3a. CTpoeHrne MakpoMOJIEKYN Kpaxmarna,
TJIMKOTE€HA W TeJUTI0103b1. Du3nyeckne CBOMCTBA Kpaxmaya W MEJTI0N03bl. XUMHUYECKUE CBOM-
CTBa KpaxMaja: THAPOJIN3, KaYECTBEHHAs pEeaKIUs C HOJI0M. XMMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI:
TUAPOIIN3, IOJTy4eHUE 3(PUPOB IEITIOI03bI.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHHS! BEIIECTB M MX MPEBPAILlEHUI: paCTBOPUMOCTD
pa3MyYHbIX CHHPTOB B BOJE, B3aMMOJEWUCTBHE 3TAaHOJIA C HATPUEM, OKHCIEHHE STHUIIOBOTO
CIiMpTa B aibJeruj] Ha PACKAJICHHOW MEIHOW MPOBOJIOKE, OKUCIEHUE STUIIOBOTO CIHPTA
JUXPOMATOM Kayus (BO3MOKHO MCIIOJIb30BaHHE BUAEOMATEpUaIoOB), KAUECTBEHHbIE PEaKIUU Ha
anmprerunbl (¢ rugpokcuaom guammuHcepeOpa (I) u rugpoxcumom memu(ll)), peaxius
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runepuHa ¢ ruapokcuaommenu (II), xumudeckne CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ ruapokcuaom menu(ll), B3aumoaeicTBue kpaxmana ¢
MOJIOM, peIlleHHuEe SKCIEPUMEHTAIbHBIX 3a7a4 1o TemaMm «Crnupthl U (QeHomns», «KapOoHoBbie
KUACIHOTHL. CII0KHBIE H(UPBD»

Mooynvnasa eounuya 3.4. A3omocooepircawjue opanuieckue coeOuHeHus

AMUHBI — OpraHuveckue Mpou3BoJHble amMmmuaka. Kiaccudukauus amMuHOB: anudaTuye-
CKHE W apOMATUYECKHE; TMEPBUYHBIC, BTOPUYHBIE M TpeTuyHbie. CTpOeHUE MOJIEKYH, oOIas
dbopmyna, n3oMepusi, HOMEHKIIaTypa U pU3nYecKue CBOiCTBa. XUMHUYECKOe CBOMCTBA anudaTu-
YECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aIKUJIMPOBAHHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMUHOB C
a30TUCTON KucioToN. CoNM alKUIaMMOHUSA. AHWIUH — MPEACTaBUTEIh aMUHOB apOMAaTUYECKO-
ro psga. OcoOeHHOCTH XMMHUYECKUX CBOWCTB aHWINHA. KadecTBeHHbBIE peakluy Ha aHWITUH.

Amunokuciotrel. Homenknarypa wu  uzomepusa. OTaenbHbIE NPEACTABUTEIHA O~
aMHHOKHUCIIOT: TJIMIMUH, alaHuH. PU3NYecKue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COSAMHEHUMN, peaKius MOJTUKOHIEHCAIlH, 00pa-
30BaHUE TMENTUIHON CBs3U. bruonornyeckoe 3HaueHne aMMHOKHUCIOT. CHHTE3 W THUAPOIU3 MeT-
TUIOB.

benku kak npuponnbsie nonuMepsl. [lepBuyHas, BTOpUYHAast U TPETUUHAS CTPYKTypa Oel-
KOB. XMMHYECKHE CBOICTBA OEIKOB: TUAPOIIN3, IEHATYpAllHsl, KAUeCTBEHHBIC PEAKIIMH Ha OCIIKH.

DKCIEepPUMEHTAIBHBIE METObI U3YUYECHUs BEIIECTB U UX MPEBPAICHHI: pacTBopeHue Oel-
KOB B BOJIe, IeHATypalys OCJIKOB MPH HarpeBaHUU, [IBETHBIE PEAKIUU Ha OENIKH, PelIeHUue dKC-
MEepUMEHTAIBHBIX 3a7a4 MO TeMaM «A30TCoJepXkallie opraHudeckue coenuuenus» u «Pacmo-
3HaBaHHUE OPTAHHYECKUX COCAMHECHUI».

Mooynvnaa eounuya 3.5. Boicokomonekynapuwvie coeounenus

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHO€ 3BEHO, CTETIEHb MIOJUMEPU3ALINN, CPENHAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METO-
JIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHHUH — MOJMMepU3alysl U MOJUKOHACHC Al

ITonmmmepnsle MaTepuansl. [lnactMaccsl (OJMATHIIEH, TOJUIPONWIEH, TOJUBUHUIXIOPHU,
MOJINCTUPOJI, TOJIMMETHUIMETAKpUIIAT, TOJIMKapOOHAThL, NONUATHIIEHTepedTanar). Y Tuiuzauus u
nepepadoTKa MIacTuKa. DJacToOMEphl: HaTypalbHBIA KaydyK, CHHTETHYEeCKHEe KaydyKu (OyTaau-
€HOBBIN, XJOPOIIPEHOBBIM, W30MPeHOBLIN). Pe3nna. BoyokHa: HaTypalibHbIE (XJIOMOK, LIEPCTh,
IIEJIK), UCKYCCTBEHHbIE (BUCKO3a, AllETATHOE BOJIOKHO), CHHTETHYECKUE (KAIIPOH U JaBCaH).

DKcrepuMEHTAIbHbIE METO/bl M3YyUEHUS BEIIECTB U UX MPEBpallleHUu: 03HAKOMIIEHHE C
o0pa3iaMu OPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB, PEIIEHUE SKCIEepH-
MEHTAaJIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue MJIaCTMAcC U BOJIOKOH.

MOJIYJIb 4. XHMHA B BBITY H ITPOH3BOJCTBEHHOH JJEATEJILHOCTH YE-

JIOBE
Mooynovnaa eounuya 4.1. Opzanuueckue eeuwiecmea 6 rcuzneoeameapHocmu uenoeexa. Ilpo-
U3600CME0 U NPUMEHEHUE OP2AHUYUECKUX 6eULeCME 6 NPOMBIUUICHHOCHU

[IpaBuiia 5K0JI0TrMYECKH 11e1eCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH A€ATEIbHOCTH
B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOJHOMN Cpefbl, ONTAaCHOCTh BO3JEH-
CTBUSL Ha >KMBbIE OPraHM3Mbl OPraHMYECKHX BEILIECTB OTIENbHBIX KJIAcCOB (YTJeBOJOPOJBbI,
CHHPTHI, (HEHOIIBI, XJIOPOPraHNYECKUE POU3BOIHbIE, allbAECTH/IBI U JIp.), TOKa3aTelb NpeaeabHO
JOTTYCTUMOM KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE.

buoopranunueckue coequHenus. [Ipumenenue u Ouosoruyueckas pojib yrieBoaoB. Okuc-
JICHUE YTJIE€BOJIOB — UCTOYHUK SHEPTUU KUBBIX OpraHn3MoB. O0sacTu MpUMEHEHUs! aMHUHOKHC-
not. [IpeBpamenust 6enkoB nuuy B opranusme. buonornueckue ¢pyHkuuu 6enkoB. buomgoruye-
ckre (YHKIIUU KUPOB. Poiib opraHnyeckoi XMMUU B PEIICHUH MPOOJIeM MUIIEeBOM 0e30MmacHo-
CTH.

HyknenHnoBbie KUCTOTHI: cOCcTaB U cTpoeHue. CtpoeHne HykIeoTu10B. CocTaB HyKJICHU-
HOBbIX kucinoT (JJHK, PHK). Pons HyKJI€MHOBBIX KHCIIOT B )KU3HEAEATEIbHOCTH OPTaHU3MOB.
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Mooynvnasn eounuya 4.2. Xumuueckue mexHnonozuu 6 no6ceoHesHOIl
u npogheccuonanvHoll deamenbHOCMU Yel08eKa

Ponp xumum B 0OecreueHUr SKOJOTHYECKON, SHEPreTUIeCKOW M MUIIEeBON Oe30IacHo-
CTH, Pa3BUTUU MEAUIIMHBI, CO3JaHUH HOBBIX MaTepuaioB (B 3aBUCHMOCTH OT BHJa Ipodeccuo-
HAIBHOU JESITETbHOCTH), HOBBIX MCTOYHHUKOB SHEPTUU (ATbTEPHATUBHBIE HCTOYHUKHU dHEPTHH).
[TonsiTvie 0 Hay4YHBIX METO/IaX MO3HAHUA BEUIECTB U XUMHUYECKHX peakuuil. [IpencraBienus 06
00X HAYYHBIX MPHUHIIMIIAX TPOMBIILICHHOTO TIOTYYeHHS BaXKHEUITNX BEIIECTB (HA MpUMepax
MIPOM3BOJICTBA AMMHAaKa, CEPHON KUCIIOThI, METAHOJIA).

YenoBek B MHUpE BEIIECTB, MAaTepUaIOB U XUMUUYECKUX PEaKIUi: XUMHUS U 30POBbE Ue-
JIOBEKa: MpaBuiia OE30MacHOTO MCIOIh30BAHUS JICKAPCTBEHHBIX MIPEMApaTOB, OBITOBOW XHUMHU B
MOBCEIHEBHOM KMU3HU. BbITOBas Xxummuueckas rpaMOTHOCTh [IprMeHeHrne XUMUYECKUX BEIECTB
¥ TEXHOJIOTUH C YIeTOM OyayIei npodeccHoHATbHON AeITeTbHOCTH

MOJIYJIb 5. HCCJIEJOBAHHUE H XHMHYECKHH AHAJIH3 OFBEKTOB FHO-

COEPbI H TEXHOC®EPBI
Mooynvnaa eounuua 5.1 Ocnoevl nabopamopHoil NPAKMUKU 8 RPOPecCUOHATbHBIX Nadopa-
mopusnx

JIaGopatopHasi mocya ¥ XHMHUYECKHe peakTuBbl. OCHOBHBIC JaOOpaTOpHEBIE OINEpaLUU.
JlaboparopHoe obopynoBanue. TexHuka 6€30MMacHOCTU U MpaBuiia padoThl (oBeneHus) B 1abo-
paTopuu. BEITIOJTHEHME THITOBBIX PACYETOB MO TEMATHKE YKCIIEPUMEHTA (BBIXOJ] MPOIYKTa PEaK-
[[MU, Macca HaBeCKu, 00beM pacTtBopuTensi). OOpaboTKa NaHHBIX, aHAIU3 U OIEHKA UX JOCTO-
BEPHOCTH (BBIUMCIICHHE CPEIHETO 3HAYCHHS JKCICPUMEHTAIBHBIX JAHHBIX, IMOTPEIIHOCTH).
[IpencraBieHue pe3yabTaToOB AKCIIEPUMEHTA B Pa3IMYHON (opme (Tabimua, rpaguk, oT4er, J10-
KJIaJ[, IPEe3CHTAIH).

Mooynvnasa eounuuya 5.2. Xumuueckuii anaius npoo 600vt

Knaccudukanus mpod BoabI 0 BUAY U HA3HAYCHHIO, UCXOMS U3 €€ XMMHUUYECKOTO COCTa-
Ba.

OpranonenTuyeckue CBONCTBA (3amax, MPO3PAaYHOCTh, IBETHOCTh, MYTHOCTH) BOJBI.
Kucnornocts u menounocts Bojbl. pH cpeasl u Metoasl ee onpeaenenus. JKeCTKOCTh BOABI U
MeTOJIbI ee onpeaeneHus. CylHOCTh METO/1a TUTPOBaHUS. BUIbI ®KECTKOCTH BOABI (BpeMEHHas U
nocTtostHHast). KecTKoCcTh BOJIBI KaK MPUYMHA BBIMAJACHHUS OCAIKOB MM 00pa30BaHUs COJICOTIIO-
YKEHUI, UMEIOIIUX MECTO B OBITY M Ha TPOU3BOJICTBE.

CocraB cosieil, BBI3BIBAIOIINX KECTKOCTh BOJIbI. XUMUYECKUE MPOIECCHI, YCTPAHSIONINE
JKECTKOCTh BOJbl. YPABHEHUS XUMHUYECKUX PEAKLMM, WUTFOCTPUPYIOIIUX IMPOLECCHI, MPOUCXO-
JISIIUE TP YCTPAHEHUH KECTKOCTU. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XMMHYE-
ckumu crmocobamu. CrocoObl ycTpaHEHHsS] TMOCTOSHHOW KECTKOCTH. PeleHne mpakTHKo-
OPHUEHTHPOBAHHBIX TEOPETHUECKUX 3a/JaHUI HAa pacdyeT KOHIICHTPAIMHA 3arps3HSIOMNX BEIICCTB
U UX CpaBHEHHUE C mpenenbHO nomyctumbiMu koHneHTpamusmu (I1/1K). JlabopaTopuas pabota
«OrnpesenenHue KkeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS».

Mooynvnaa eounuya 5.3. Xumuueckuiit KOHmMpoab Ka4ecmea npooyKmoe numanusi

KauecTBeHHBII XUMHUYECKHII COCTaB MPOJIYKTOB MHUTaHWs. BemectBa, dhambcudumupyro-
IIMe TPOYKTHI MUTAHMS, W BEIIECTBA, 3arpsA3HSIONINE MPOAYKTHl MuTaHus. OnpeneneHue 3a-
TPSI3HSIOUIMX XMMHUYECKUX BEILIECTB B MIPOJAYKTaX MUTAHUS, ONPEEICHUE BEIIECTB, HE 3asBIICH-
HBIX B COCTaBe MPOJAyKTOB nuTanus. JlabopaTtopHas pabora «lccienoBanue npoayKTOB MUTa-
HUS Ha HaJu4He yriaeBoAoB». McciienoBanrue MOJIOUHBIX MPOAYKTOB Ha HaIu4ue kpaxmana. Mc-
clieoOBaHKe MPOYKTOB HA HAJTHYUE TIIOKO3bI.

Mooynvnaa eounuya 5.4. Xumuueckuit anaiuz npoo nouewl
Krnaccudukanus moys no BUIy ¥ Ha3HAYCHUIO, UCXOJS U3 XMMHUECKOTO cocTaBa. Men-
TU(dUKaLKS TPOOBI MOYBHI M0 €€ XMMHUYECKOMY COCTaBy, ONMCaHNE BO3MOXKHOCTEH ee IMpHUMeHe-
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Husa. TpeOoBaHUS K KayeCTBY IOYBBI Pa3IMYHOTO HazHaueHws. OmucaHue OCOOEHHOCTEH HcC-
IIOJIB30BaHHUA IIOYB B 3aBUCUMOCTHU OT THUIIOB, CHOCOGBI YIYUHICHUA Ka4CCTBA IMMOYB B 3aBUCUMO-
CTH OT Ha3HAYCHHUS.

OO6nactu UCNONB30BAHUS OPraHMYECKUX YAOOPEHHI B 3aBHUCHMOCTH OT KaueCTBEHHOTO
cocraBa. Onucanue OpraHMYeCcKUX yJOOpeHHM U UX MPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa
MOYBBI U € pasHOBUAHOCTH. COCTaB MUHEPAIbHBIX YAOOPEHHUH U WX MPUMEHEHHUE B 3aBUCUMO-
CTH OT COCTaBa MOYBBI U €€ Pa3HOBUAHOCTH. B3anuMocBs3b cocTaBa yn1oOpeHuil U UX BIUSHUS HA
BETCTATUBHBIC CBOICTBA W TUIOJOHOMIEHUE pacteHuid. JlaboparopHas pabora «OOHapyKeHHe
HEOpPraHMYECKUX MPUMeECEi B mpobdax».

Mooynwvnasa eounuuya 5.5. Hccneoosanue o6vexkmos ouocgepur

JIaGoparopHnast pabora «lccnemoBaHue MpeaioKEHHOTO 00BEKTa Ha KUCIOTHOCTD, IIIe-
JIOYHOCTh, XUMHUYECKHIA COCTaB (3arps3HUTENIM, MaKpOo- U MHUKpPO3JIeMEHThI)». OOpaboTka pe-
3ynbTaToB MccaenoBanus. OIEHKa KauyecTBa UCCIEAYEeMOTro OOBEKTa, MCXOJ M3 Pe3yJbTaToB
XUMHUYECKOTO aHAJIH3A.

3.3. JlekunoHHbI# Kypc
JIeKIIMOHHBIN KypC YyU4eOHBIM IJIAHOM HE TPETYCMOTPEH.

3.4. JIabopaTopHble U NPAKTUHYECKUE 3AHATHS
Conep:xaHue 3aHATHI U KOHTPOJIbHBIX MEPONPUATHIA

Tabauua 4

Ne moayJist u Moy IbHOM B L L LTS 'HaﬁOpaTOpt“’IX Buja xoH- Koa-
No U MPAKTHYECKUX 3aHATHH ¢

eIMHHUIbI Y4eOHOI 0 nmpe/- TPOJILHOTO BO
n/n yKa3aHHeM KOHTPOJIbHBIX Me-

MeTa . MEpPONpPUsITUS. | YACOB

ponpusTHii

1. | MOQYJib 1. TEOPETUYECKHUE OCHOBbBI XUMUHU 34

MonyabHas equauna 1.1 | 3ansatue 1-2. OcHOBHBIE KOJU- 2

OCHOBHbBIE XUMHYECKHE
MOHSTHUS U 3aKOHBI, CTPOE-
HHE aTOMOB XUMHUYECKUX
3JIEMEHTOB

YECTBEHHBIE 3aKOHBI B XUMHUU H
pacyeTsl 0 ypaBHEHUSAM XUMU-
YECKHUX PeaKkuu

Pemenue 3amau

Moayabnas exuHuna 1.2
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa, nX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3anstue 1-4. syuenue nepuo-
JUYECKUX 3aKOHOMEPHOCTEN U
UX B3aUMOCBSI3H CO CTPOCHHEM
aTOMOB

MoayabHasi exuauna 1.3
Crpoenue BeniecTsa U npH-
poJla XUMHUYECKOH CBSI3H.
MHoroob6pasue BeniecTn

MopayabHas equHuna 1.4.
Knaccudukanus, HOMEH-
KJIaTypa ¥ CTPOCHHE HEOp-
TaHUYECKUX BEIECTB

MopayabHas eqununa 1.5.
Tunsl XUMUYECKUX peak-
1107071

MopayabHas exunnua 1.6.
CKOpOCTh XMMHUYECKUX pPe-

24




akui. XUMHYECKOE

Moayabnas equnm 1.7.
PactBopBI, TEOpHS DIIEK-
TPOJIUTUYECKOHN AUCCOLMA-
LIMY 1 HOHHBIA 00OMeH

MOAYJIb 2. HEOPIAHUHYECKAA XUMHA

34

Moayabnasi exuauna 2.1,
DU3NKO-XUMHYECKHE CBOM-
CTBa HEOPTraHUYECKHUX Be-
ILIECTB

MoayabHasi equHuIA 2.2,
WNnentudukaius Heopra-
HUYECKUX BEIECTB

MonayabHas equHuna 2.3
[Ipon3BoacTBO HEOpPraHu-
YEeCKHUX BEIIECTB. 3HAUCHHE
Y IPUMEHEHHUE B OBITY U Ha
MIPOM3BOICTBE

MOAYIIb 3. OPTAHUYECKAA XUMHA

54

MonynbHas equauna 3.1.
Knaccudukanus, cTpocHue
¥ HOMEHKJIaTypa OpraHuye-
CKHX BEIIECTB

MoaynbHas enuHUIA
3.2.Y11eBoopoibl

MopynsHas enunauma 3.3
Kucnoponoconepsxkaniue
OpPraHUYECKUE COETUHEHMS

MoayabHas exuauna 3.4.
A3zoTOocoepxKaiue opra-
HUYECKHE COECUHEHUS

MoayabHas exuauna 3.5.
BricokomonekynsipHbIE CO-
eAMHEHUS

MOIYJIb 4. XHMHS B BBITY H IIPOU3BOJCTBEHHOH JEATE/IBHO-

CTH YEJIOBEKA

12

MonyabHast equanna 4.1.
Opranuueckue BelllecTBa B
KU3ZHENESITEIIBHOCTH  YeJo-
Beka. [IpomsBoacTtBo
MPUMEHEHNUE OPTaHUYECKUX
BEIIECTB B MPOMBIILICHHO-
CTH

MonyabHasi equauna 4.2.
XUMHYECKUE TEXHOJIOTUH B
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IOBCEIHEBHOU
U npodeccuoHanbHON nes-
TEJIFHOCTH YeJIOBEKa

MOJIYJIb 5. HCCJIEJOBAHHE H XHMHWYECKHH AHAJTH3 ObbEKTOB

bUOC®EPHI H TEXHOC®DEPHI

26

MonayabHass exuHuna 5.1
OcHOBBI nabopaTopHOI

NpakTUKH B 1podeccro-
HAJIBHBIX JJAOOPATOPHSIX

MoayabHasi eguHuna 5.2,
XWMHYECKUN aHanu3 Tpood
BOJIBI

MoayabHasi exuHuna 5.3.
XUMUYECKUH KOHTPOJb Ka-
YECTBA NPOJYKTOB NUTAHUS

MoayabHas eaguHuna 5.4.
XWMHYECKUH aHau3 Tpod
TOYBBI

MoayabHast exmHuna S.5.
HUccnenoBanne  0OBEKTOB
ourocdepbr

3.5. CamocTosiTenbHasA pad0Ta U BHINOJHEHNE HHAMBHAYAJIBHOIO MIPOCKTA
CamocrositensHast padora cryaeHToB (CPC) opranusyercs ¢ 1eNbl0 pa3BUTHSI HABBHIKOB
paboThl ¢ y4yeOHONH M Hay4yHOH JUTepaTypoi, BBIPAOOTKM CIIOCOOHOCTH BECTH HAay4HO-

HCCICI0BATCIILCKYIO pa60Ty, a TaKKC IJId CUCTCMATHUYCCKOI'0 U3Yy4YCHUA JUCHUIIIIMHBI.

Pekomenayrorcss crnenyromme (HOpMBI  OpTaHU3AIMU  CAMOCTOSITENIBHOM — paboThI
CTYJICHTOB:

— CaMOCTOSITENIbHOE U3YUYEHHE OTIENbHBIX Pa3IelIOB JUCLUIIIINHBL;
— MOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

— BBIIIOJIHEHUE TUIIOBBIX PACYETOB U JOMAIIHUX 3aJaHUi;

— CaMOTECTHPOBAHME 10 KOHTPOJIBHBIM BOIIPOCaM (TECTaMm).

3.5.1. IlepeueHb BONPOCOB /Jisl CAMOCTONATEIHLHOI0 H3YUYEeHHS M BUTOB CAMOMNOATOTOBKH K
TeKyleMy KOHTPOJII0 3HAHUI

Tabauua 5
No o Dy 6 [Tepeuens paccMaTpUBaeMBIX BOIIPOCOB JIJIS Kon-Eo
N CaMOCTOSITENTLHOTO M3y4YeHUs U BUJIOB
/1 TYJTBHOU €IMHUIIBI . 4acoB
CaMOITOJITOTOBKH K TEKYIEMY KOHTPOJIFO 3HAHUH
1. MOAYJIb 1. TEOPETHYECKHUE OCHOBBI XUMUU

Moayabnas equauna 1.1
OCHOBHBIE XUMHYECKHE
MOHSATHUSA U 3aKOHBI, CTPOE-
HHE aTOMOB XUMHYECKHAX
9JIEMEHTOB

MonyabHas equHuna 1.2
[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX AJIEMEHTOB /.
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[lepedyeHb paccMaTpUBaEMbIX BOIIPOCOB JIJIsS

No No monynst u mo- Kon-Bo
T | e gnmmms CaMOCTOSTEJIbHOTO U3yUYEHHUS U BUJIOB 5 4ACOB

CaMOIIOATOTOBKH K TEKYIIEMY KOHTPOJIIO 3HAaHUI

W. MenneneeBa, ux CBs3b

C COBPEMEHHOM Teopueit

CTPOEHHUSI ATOMOB

Moayabnas equauna 1.3 | CTpoeHue BelecTBa U Mpupoia XUMUYECKON

CrtpoeHue BemiecTBa u CBSI3U

MIPUPOIa XUMHUYECKOH CBSI- 2

3u. MHOrOoOOpasue Be-

IIECTB

MonyabHas enuHuna 1.4. | Kiiaccudukanms, HOMEHKIaTypa U CTpOCHUE

Krnaccudukanus, HOMeH- | HEOPraHUYECKUX BEIIECTB 5

KJIaTypa U CTPOCHHE HEOP-

TaHUYECKUX BEIIECTB

Monayabnas equnnna 1.5. | Xumuueckas peakuus. Knaccuduxanus u tu-

Tunsl XUMUYECKUX peak- | Mbl XUMUYECKUX PEaKIUil B HEOPTraHUYECKON U | 2

005051 OpraHNYEeCKON XMMUH.

MopayabHas equanua 1.6. | CKopocTs peakiyu, ee 3aBUCUMOCTb OT pa3-

CKOpOCTh XUMHUYECKUX JUYHBIX (PaKTOPOB XMMUYECKOE PAaBHOBECHE 2

peakiuii. XuMHYECKOE

MopayabHas equnm 1.7. PacTBopbI, TeOpus ANEKTPOIUTUIECKON TUCCO-

PacTtBopsI, TEOpUS d71EK- WAl U HOHHBIN 0OMeH 2

TPOJTUTHUYECKOHN TUCCOITH-

aryu U MOHHBINA OOMEH

MOJIYJIb 2. HEOPTAHUYECKAA XUMHA 34

MoayabHasi eTHHHIIA OU3NKO-XUMUUYECKHE CBOMCTBA HEOPTaHUYE-

2.1. ®u3UKO-XMMHYECKHE | CKUX BEUIECTB 2

CBOMCTBA HEOPTaHUYECKHUX

BEILIECTB

MoayabHasi eTHHHIIA

2.2. Unentudukanus He- Wnentudukaius HEOpraHn4eCKuX BEIIECTB 2

OpPraHUYECKUX BEIIECTB

MonayabHas equanna 2.3 | O01ue npeacTaBieHus O MPOMBIIIIIEHHBIX

[Tpou3BoCTBO HEOPraHU- | CIOCO0ax MOTYYSHHS] XUMHUYECKHIX BEIIECTB

YEeCKUX BEIECTB. 3JHaUe- (Ha mpuMepe NPOU3BOJICTBA aMMUAKa, CEPHON | 2

HUE U IPUMEHEHHE B OBITY | KUCIIOTHI)

Y Ha TIPOU3BOJICTBE

MOAYIIb 3. OPTAHUYECKAA XUMHUA

MonaynbHas enuanna 3.1.

Knaccudukanus, ctpoe- Knaccudukanus, cTpoeHre 1 HOMEHKIATypa 2

HUE€ ¥ HOMEHKJIaTypa oOp- OpTraHWYECKHUX BEIECTB

TaHUYECKUX BEUIECTB

MopynbsHas eqununa 3.3 CrnupTsl. 2

Kucnoponoconepxkaniue Kucnoponoconep:xaiine opraHuuecKie coeu-

OpTraHUYECKUE COECTMHE- HEHUS 2

HUS

Moayabnas equauna 3.4. | A30TocoaeprKanue OpraHu4ecKue COeTMHEHUS

A3orocoaeprkaliye opra- 5

HUYCECKUE COCIUHCHUA
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No N T £ [lepeuens paccMaTpuBaeMbIX BOIIPOCOB IS Ko-Bo
T | e gnmmms CaMOCTOSITEJIbHOTO U3yUEHUS U BUJIOB 5 4ACOR

CaMOIIOATOTOBKH K TEKYIIEMY KOHTPOJIIO 3HAaHUI

MoayabHaas equauna 3.5. | BBICOKOMOIEKYIJISIpHBIE COCIMHEHMS

BricokoMonekymnsipHbie 9

COEIUHEHUS

MOIYJTb 4. XHMHA B BbITY H IIPOH3BOJCTBEHHOMH JJEA-

TEJIBHOCTH YEJIOBEKA

MoayabHaas equnnua 4.1. | Opranudeckue BEUIECTBA B )KU3HEAEATEIbHO-

Opranuueckue BelecTBa B | CTU 4yelloBeKa. [[pon3BoACTBO U pUMeHeHne

KU3HEIESITEIbHOCTH Ye- OpPraHMYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH

noseka. [Ipou3BoacTBO 1 2

IIPUMEHEHNUE OpraHuye-

CKHUX BEIIECTB B IPOMBIIII-

JIEHHOCTHU

MoayabHas equanna 4.2. | XuMU4ECKHE TEXHOJIOTUH B IOBCEHEBHON U

XUMUYECKUE TEXHOJIOTUU | TPO(ECCUOHATBHON e TeIbHOCTH YeJIOBEKa

B IMOBCETHEBHOM U TPO- 2

(beccruoHaIbHOM JesTelNb-

HOCTH YeJIOBEKa

MOIYIIb 5. HCCJIEJOBAHHE H XHMHYECKHH AHAJIU3 O b-

EKTOB PUOC®EPHI H TEXHOC®EPHI

MonayabHasi equHuna 5.1 | OcHOBBI Ta00OpaTOPHOH MPAKTUKH B podec-

OcHoBbI J1abopaTOpHOU CHOHAJIbHBIX JIA0OpaTOPHSIX 9

MIPAKTUKH B Ipodeccuo-

HaJIbHBIX JJAOOPATOPHSIX

MonayabHas exuanna 5.2. | XuMU4ecKUil aHanu3 npod BOAbI

XuMUYecKuit aHanus mpood

BOJIBI 1

MopayabHas exununa 5.3. | XuUMUYECKHUI KOHTPOJIb Ka4e€CTBA IPOJYKTOB

XHAMHYECKUN KOHTPOJIb MMATaHUSA 1

KauyecTBa MPOJYKTOB M-

TaHus

MonayabHas equHuna S.4. | XuMudeckuid aHaau3 npood MOYBbI

XUMHYECKUH aHAIN3 TTPO0 1

TIOYBbI

MonayabHas equanna 5.5. | HccnenoBanne 00bekToB 610Chepsl ¢ ydeToM

HccnenoBanne 00beKTOB | MpohecCHOHAIBHON HAPaBIEHHOCTH 1

o6uochepsl

4. YueOHO-MeTOoUYeCKOe H MHPOPMAIHOHHOE o0ecnedeHne y4eOHOro npeamera

4.1. OcHoBHas1 JUTEpaTYpa

1. Xumus. EcrecTBeHHO-HayUHBIH NPOQIIIb: YIeOHUK i1 00pa30BaTEIbHBIX OpraHU3a-
AN, peaTH3yIoNIMX 00pa3oBaTeIbHbIC TPOTrPAMMBI CpeIHEr0 MPOoheCcCHOHATLHOTO 00pa30BaHUs
/ O. C. I'abpuensn, U. I'. Octpoymos, E. E. Octpoymosa, C. A. Cnaakos ; o pea. O. C. I'a6-
puensiHa. -1-e uznanne - OOIIECTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO "I/I3Z[ATEHI>CKI/H71
EHTP "AKAJIEMUA (Cpok nelicTBHS SKCHIEPTHOTIO 3aKJIIOUEHUS, HA OCHOBAHMM KOTOPOTO
BKJIFOUCHBI B (peiepaibHbIi iepeueHb yaeOHUKOB - 110 4 urosst 2028 rona).
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2. Xumus. IlpaktukyMm: yueOHOEe TocoOue st 00pa30oBaTeIbHBIX OpraHU3alNMA, pean-
3YIOIIKUX 00pa3oBaTeIbHbIE IPOTPaMMbI CPEeTHEro MpodeccuoHaabHOro oopazoBanus / ["abpue-
s O.C., Octpoymos WN.I'., CnankoB C.A. u npyrue; noxa peaakuuei ['abpuensna O.C.;1-e us-
nauue - OGIIECTBO ¢ OrpaHHYeHHON orBercTBeHHOCTHIO "M3JIATEJIBCKUM LIEHTP "AKA-
JEMUS". (Cpok HEHCTBHUS DKCIIEPTHOTO 3aKJIIOUYCHHs, HA OCHOBAaHWU KOTOPOTO BKIIFOYCHBI B
denepanbHbIi IepedeHb YIeOHUKOB - 110 4 utons 2028 rona).

5. Kputepuu OlleHKH 3HAHMHA, YMEHUI, HABBIKOB U 3aSIBJICHHbIX KOMIIETEHIH I

Ilpomesicymounulii KOHmMpoOab 3HAHWNA CTYICHTOB IMPEAyCcMOTpeH B ¢dopme 3ader co
OLICHKOM.

B ciyyae nonydeHus CTyIEHTOM HEYIOBJIETBOPUTEIHLHOM OIEHKH WJIM HESIBKM HA MpOMe-
JKYTOYHBIN KOHTPOJIb, JIMKBUAALMS 00pa30BaBIIEHCS 3aI0JDKEHHOCTH OCYIIECTBIISICTCS B yCTa-
HOBJICHHBIE CPOKH COTJIACHO YTBEp)KIEeHHOro «I'paduka JUKBUAAIMHM aKaJIEMHYECKHX 3aJ0J1-
JKEHHOCTE.

6. MaTepl/laﬂbHO-TeX}[I/I'{eCKOC o0ecneyeHue yqeﬁﬂoro npeamMera

Buabl 3ansTHil Ayauropus OcHamenue
Jlexyuu - -
Ilpakmuueckue 3anamus clieliuaaIn3upoBaHHbIE ObopynoBanne ydeOHOrO KaOu-
XMMHUECKHE J1a0OpaTOpUU | HeTa — CTEHABI, llepuoauueckast
kadeapsl «XuMU» TabHIa XUMAYECKUX DJIEMEHTOB

. W. MengeneeBa, Ttabauia
INEKTPOXUMUYECKOTO psija ak-
TUBHOCTH METaJJIOB, pa3aaToy-
HBIM MaTepuai Mo BCEM pa3aeiam
Kypca XHMHH, KIIacCHas 10CKa.
Texnudeckue cpeacrBa oOyue-
HUS: KOMIIBIOTED.

O6opynoBanue nabopaTopuu:
BBITSDKHOM MIKad, HabOp peakTu-
BOB, XMMMUECKas IOCyJa, dJIeK-
TPOIUIUTKA, TUTPOBAJbHAs YCTa-
HOBKa, (pH-merp), 1mTaTuBsl,
CIIUPTOBKH.

7. MeToauuecKkue YKazanusl 1Jist oﬁyqamumxca Mo 0OCBOCHHUIO yqeﬁﬂoro npeamMera

7.1. MeToan4yeckune yKasaHus M0 y4eOHOMY IpeaMeTy AJIs1 00yYaro M Xcst

ITpu n3ydenun yueGHOro mpeamera HeoOX0IMMO UCIIOIb30BaTh COBPEMEHHBIE 00pa3oBa-
TebHBIC TEXHOJIOTHH, HalpaBlieHHbIe HA (OPMUPOBAHHWE y OOYYArOMIMXCS 3HAHWWA W yMEHUH
cornacHo TpebosanusiMm GI'OC COO. B yuebHOM mpoliecce MUPOKO UCTONB3YIOTCS aKTUBHBIE U
MHTEpaKTUBHBIE (DOPMBI TPOBEEHUS 3aHIATUN: paboTa B MaJIbIX Ipynnax, HaboieHue, 1adopa-
TopHasi paboTa, aHanu3 nMpoOIeMHBIX cuTyaruii. [lo yueOHOMY mpeaMeTy mpeaycMoTpeHa pabo-
Ta B MaJIBIX TPYIITAX IO BBITIOJHEHUIO JTA0OPATOPHBIX padoT, KOTOpasi CocOOCTBYET popMuUpo-
BaHHUIO HaBBIKOB 0€30MAaCHOI pabOThl ¢ XUMHUYECKUMHU PEaKTUBAMHU, J1a00paTOpHBIM 000pyI0Ba-
HUEM, YMEHUHN (DUKCHpOoBaTh HAOIIOJCHHS U JeNaTh BBIBOALL. PaboTa cTynmeHTta B rpymme (op-
MUpPYET YMEHHS paboTaTh B KOMaHJE, OpaTh OTBETCTBEHHOCTH 3a PabOTy UWICHOB KOMAHIbI U
pe3ynbTaT e€ BbinmoiaHeHus. CamocrosTenbHas paboTa CTYJAEHTOB BKJIIOYAaeT paboTy ¢ yueOHHU-
KaMU ¥ HaYy4YHOH JINTEPATYPOM, BBIINOJHEHUE KOMIUIEKCA YIIPAXKHEHUM, PELLIEHUE TECTOB, IMOJAr0-
TOBKY COOOIIIEHUH U mpe3eHTaimii, padoty 8 90C Moodle. Kaxapiit o0ydaromuiicss obecrneucH
JIOCTYNOM K OuOnmmuoTedHbIM GoHmaM yHuBepcutTeTa. CamocTrosiTenbHas paboTa 1mo MmoAroTOBKE
pedepaToB, MPE3CHTANMA CITOCOOCTBYET (POPMUPOBAHUIO YMEHUN CaMOCTOSITEIHHO paboTaTh ¢
JUTEpaTypoid, paboTaTh C MOJy4YeHHOH MH(OpMaIuel (aHaTu3upoBaTh, 00001aTh, AeIaTh BbI-
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BOJIbI, HABBIKOB MTyOJUYHON apryMEeHTHPOBAaHHOM peun). VIcCXOHbIN ypOBEHb 3HAHUNA CTYICHTOB
OTIpeNieNsIeTCsl YCTHBIM/TUCBbMEHHBIM OIPOCOM, YTO MO3BOJISIET CBOCBPEMEHHO MPOBECTU KOP-
PEKLMIO 3HAaHUM, TEKYIIUHA KOHTPOJIb OCBOEHUS IUCLMILIMHBI ONPEAEIIAETCS YCTHBIM OIPOCOM B
XOJI€ 3aHATUH, PELLICHUEM TUIIOBBIX 3aJaHUH, YIIPAXKHEHUN U TECTOBBIX 3aJaHUN.

7.2. MeToauyeckne yKa3aHus 10 y4yeOHOMY NpeIMeTy /Uil MHBAJUAOB H JIHI C
OrpaHHYeHHBIMH BO3MOKHOCTSIMU 3/10POBBSI

B nensix ocBoeHHsI mporpaMMbl y4eOHOTO MpeaMeTa WHBAIHIAMH H JIUIAMUA C OTPaHH-
YEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbBSI 00€CIICUNBACTCS

1. JInst MHBAJIMJIOB M JIMII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI 110 3pEHUIO:

1.1. pa3menieHre B JOCTYMHBIX JUIsi 0OYyYaIOMIMXCS MECTax M B aJlalTHPOBAHHOU (hopme
CIPaBOYHOW MH(POPMAIIUU O PACTICAHUHU YICOHBIX 3aHSATHI,

1.2. mpuUCyTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00YUaIOIEeMyCsi HEOOXOAUMYIO TIOMOIIIb;

1.3. BBIMYCK aJIbTEpPHATHUBHBIX (POPMATOB METOJMUECKUX MATCPUAIIOB (KPYIHBIA MIPUPT
WIH ayaroQaiiie);

2. JInst M'HBAJIMJIOB | JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI ITOCITYXY:

2.1. HaANeXKAIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOHM3BEIEHUE HH(OPMAIIHH;

3. JIns WHBAIWAOB M JIMI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBbSI, WMEHOIINX
HapYIIEHHUS OTIOPHO-/IBUTATEILHOTO arapaTra:

3.1. BO3MOXKHOCTh OECHPEISTCTBEHHOTO JTOCTYIa 00yJYaroIUXCsl B y4eOHbIE TIOMEIICHUS,
TyaJIeTHbIC KOMHATHI M JPYTHE MOMEIICHUS MHCTUTYTA, a TAK)Ke NMPEeObIBAaHNE B YKa3aHHBIX T10-
MEIIECHUSIX.

O6pazoBanue 00y4YarOIMUXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MOXKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYIIaxX WIA B
OTIENBHBIX OPTaHU3aALUSAX.

IlepeyeHp yueOHO-METOJMUECKOrO0 OOECHEeUeHHsI CaMOCTOSATENbHOM padoThl 00ydaro-
HIAXCS TTO TIPEIMETY.

Y4eOHO-MeToIM4YeCKUe MaTepualibl Ul CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
Yrcia WHBAIH/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI TIPEAOCTABIISIOTCS BO/I-
HOM 13 QopM, aTanTHPOBAHHBIX K OTPAHUYEHHSIM MX 3[JOPOBBS M BOCIIPHUATHS HH()OPMAIIHH.

Kareropun ctyneHToB Dopmbl
C HapymieHue ciyxa —B TIe4aTHOU popme;
— B (hopme 31eKTPOHHOTO JOKYMEHTA
C HapylieHueM 3peHust — B II€YaTHOHN (popMe YBETUUYEHHBIX HIpU(PTOM;

— B (hopme INEKTPOHHOTO JOKYMEHTA;
— B (hopme aynuodaiina;

C Hapy1ieHreM OMOPHO-JBUTaTEILHOTO all- — B II€YaTHOM (popMe;
napata — B (opMe IEKTPOHHOTO JOKYMEHTAa,
— B ¢opme ayauodaiina

JlaHHBIH TTepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOTIUXCSI.

B ocBoeHuu yueOHOTO mpeamMeTa WHBAIHIAMHU U JTUIAMHU ¢ OTPAHUYEHHBIMU BO3MOKHO-
CTSIMHU 37I0POBbsI OOJIBIIOE 3HAYCHUE UMEET WHIMBHAyaIbHas padora. [log nHauBHUIyampHON pa-
0oToil moapazymeBaeTcsl J1Be (HOpPMBI B3aMMOJEWUCTBUS C TpEIoJaBaTeleM: WHIWBUIyalbHas
ydeOHast paboTa (KOHCYJIbTAllUU), T.€. JOMOJHUTEIHbHOE Pa3bsCHCHHE y4eOHOTO MaTepHayia H
yrayOlIeHHOe U3yueHHe MaTepralia ¢ TEMH OO0YJarolIMMICS, KOTOPhIE B 3TOM 3aUHTEPECOBAHBI,
N WHAWBUAYyaJIbHAsl BOCIIMTATCIIbHAA pa60Ta. I/IH}II/IBI/IHyaHBHBIe KOHCYJIbTallUKM IO MPCIAMETY
SBIISIIOTCS BKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIUM WHIUBUIYATH3AIUN OOyYEHHUS U yCTAHOBJIE-
HUIO BOCIUTATEIBHOTO KOHTAKTa MEXIy TpErojaBareieM M OOYYaloUMMCS WHBAJIHIOM WU
06y‘-IaIOH_[I/IMCSI C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbs
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IIpuaoxenne 1

Cunxponusanus oopazoBaTesbHbIX pe3yabpratoB @I'OC COO u ®I'OC CITO

Kox m mammenoBanue OK, IIK
coriracao GI'OC
CIIO

Kox wu HaumeHoBaHue mnuu-
HOCTHBIX pe3ynbraroB (JIP)
corimacHo ®I'OC COO

Kon u HaumeHoBaHue
MetarnpeameTHbix (MP)
pe3yabTaToOB

coriacao I'OC COO

OK 01 BeiOupars cnioco0s! pe-
HmIeHUsT 3agad MpodeccHoHaNb-
HOH ACATCIIbBHOCTU TIPHUMCHU-
TEIPHO K PAa3INYHBIM KOHTEK-
cTam

JIP 5 Tpy10BOro BOCIIUTAHUS

MP 1. OBnanenue yHUBEp-
CAJIbHBIMU yYEOHBIMHU TIO-
3HaBaTEIbHBIMU JICUCTBUSI-
MU;

MP 3. OBnanenue yHUBEp-
CQJIbHBIMHU PETYJISITUBHBIMU
JIEUCTBUSIMHA

OK 02 Hcnonb3oBaTh CcOBpe-
MEHHBIE CPECTBA TOWCKa, aHa-
Jau3a ¥ UHTEeprpeTanuu uHbop-
Mauu W WHGOPMAIMOHHBIE
TEXHOJIOTUH ISl BBINOJIHEHUS
3a/1a4 MpoQeCcCHOHATBHON

JIP 5 TpyAOBOTrO BOCIHUTAHUS
JIP 7 neHHOCTH HAy4YHOTO IIO-
3HAHUSI

MP 1. OBnanenue yHuBep-
CIBHBIMU yYEOHBIMU TI0-
3HABATEJIbHBIMH JEHCTBUSI-
MH

OK 04 DddexTuBHO B3aMMO-
JEHCTBOBAaTh U paboTaTh B KOJI-
JICKTHBE U KOMaHJIC

JIP 1 rpaxiaHckoro BOCIHTa-
HHUS,

JIP 3 n1yXOBHO-HPaBCTBEHHOT'O
BOCHIIUTAHUS

MP 2. OBnanenue yHuBep-
CaIbHBIMH KOMMYHHUKATHB-
HBIMHU JEUCTBUIMA

OK 07 CopeiicTBoBaTh COXpa-
HEHUIO OKPYXaKLIeH Cpeasl,
pecypcocOepexeHno, puMe-
HATH 3HAaHUSA OO0 W3MCHEHUU
KIIUMaTa, MPUHIUIBI OepexIin-
BOTO NPOM3BOJCTBA, 3(PPEeKTUB-
HO JICWICTBOBATh B YpPE3BbIYAIL-
HBIX CUTYaIUsIX

JIP 6 3K010rn4yeckKoro BOCIIH-
TaHus

MP 1. OBnanenue yHuBep-
CAIBHBIMU yYEOHBIMU TIO-
3HaBaTEIbHBIMU JIECHCTBUSA-
MU

IIK 1.1 CocraBusith u 00Opaba-
THIBaTh TIEPBUYHBIC YUYCTHBIC
JOKYMEHTHI O aKTax Xo3sii-
CTBEHHOM JEITEIbHOCTH DKO-
HOMHYECKOTO CYObEKTa.

JIP 5 TpyA0OBOTO BOCIIMTAHUS;
JIP 6 3K0JI0rM4ecKoro BOCIH-
TaHHS

MP 1. OBnanenue yHuBEp-
CIbHBIMU y4YEOHBIMHU IIO-
3HABAaTEJIbHBIMHU JEHCTBUSA-
MU;

MP 2. OBnanenue yHUBEp-
CaJIbHBIMU KOMMYHUKATHB-
HBIMU JEHCTBUAMY;

MP 3. OBnaneHue yHUBEp-
CQJIbHBIMHU PETYISITUBHBIMU
JEUCTBUSIMHA
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