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1 HOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma o0mieoOpa3oBaTeIbHON  Y4eOHOW  AWCIUILIAHBI
«Xumus» paspaboTana Ha ocHoBe Tpebopanuii ®I'OC COO', ®I'OC CIIO" mo
cooTBeTcTBYIONIEl crenuanbHocTn U DOIT COO' ¢ yuetom paboueii IporpaMmel
BOCIIUTAHUS JUIsl peau3alui o0pa3oBaTEIbHOM MPOrpaMMbl MO CHEIUATBHOCTH
19.02.11 TexHonorus MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPHSI.

Llenpto wW3y4YeHUS JUCHUUIUIUHBI «XUMHs» SBIsieTcs (OPMHUPOBAHHE Y
oOydaromuxcst ~ MpeACTaBlIeHU: O  MaTepualbHOM  €IMHCTBE  MHDA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBICHUUIPUPOJIBI, O MECTE XMUMHH B CUCTEME
€CTECTBEHHBIX HayK U €€ Bemylled poivB OOECICYEHHH YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM DKOJIOTHIECKOM, SHEPTETHICCKON M MUIIECBON
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUU HOBBIX MATEpPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPIHH, B OOECICUCHHH PAIMOHATIHLHOTO MPHUPOAONOIB30BaHUsA, B
GbopMHpPOBAaHUKM MHUPOBO33PEHUST U OOMIeH KyJIbTypbl YelOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBbIO U MPUPOJHOU
cpelie; OCBOCHHE CUCTEMbI 3HAHUH, JIEKAIINX B OCHOBE XMMHUECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpa: (YHIAMEHTAIbHBIX MOHSATUH, 3aKOHOB M
TECOPUN XUMHUHU, COBPEMEHHBIX MPEICTABICHUA O CTPOCHUHU BEIIECTBAa HA Pa3HBIX
YpOBHSX —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HAJMOJEKYISIPHOM, O
TEPMOJIMHAMUYECKIXU KMHETUUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHYECKUX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PAaCTBOPAaxX M IUCIEPCHBIX CHCTEMax, 00
0OIIMX HAYYHBIX MIPUHIMIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y o0yJarommuxcs OCO3HAHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKHX 3HAHUH 11 OOBSICHEHUS KIFOYEBBIX
uae M mpoOieM COBPEMEHHOM XMMMH, JJsi OOBSICHEHHS M IMPOTHO3UPOBAHUS
SBIICHUH, WMEIOIIUX ECTECTBEHHOHAYYHYIO TPHUPOAY; TPaMOTHOTO pEIICHUs
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHMSI, aHATIN3a U OIICHKU C TIO3UIUI
AKOJIOTUYECKON OE€30MacHOCTH TOCIEACTBUNA OBITOBOM M TIPOW3BOJICTBEHHOU
JESITENIbHOCTH  4YeJOBEKa, CBSI3aHHOM C  XHMHUYECKUM  IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U NepepadOTKON BELIECTB.

3amauaMu U3YYCHUS TUCHUTITUHBL « XUMUSD) SIBISIFOTCSI:

yriyOJieHne TPEACTaBICHUM O HAayYHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX
Ui TIPUOOpPETEHUs YMEHUN OpPUEHTHUPOBATHCS B MHPE BEIIECTB U OOBSICHEHHUS
XUMHUYECKUX SBICHUH, WMEIOIMIMX MECTO B TPHUPOJE, B MPAKTUIESCKOU
JesITeIbHOCTUN MTOBCEITHEBHOM JKU3HU;

BOCTIHTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPUPOIBI, YBAKCHUS
K MpoIecCy TBOpYECTBA B OOJACTH TEOPETUUYECKUX M MPUKIIATHBIX UCCIIEOBAHUN
B XUMHUH, (POPMUPOBAHHWE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;



pa3BUTHE MOTHBAIlMM K OOYYCHHIO H IIO3HAHHWIO, CIIOCOOHOCTEH K
CaAaMOKOHTPOJII0O M CAaMOBOCHHTAHHIO HA OCHOBE YCBOCHHS OOIIEYETOBEUECKUX
LICHHOCTEH;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYadbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJaromuxcs, GOpMHUPOBAHUE y HUX CO3HATEIILHOTO OTHOIICHHSK
caM000pa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHHUIO KaK YCIOBHUIO YCIICITHON
po(heCCUOHATBLHON 1 OOIIIECTBEHHOH e TEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH,

dopMUpOBaHWE YMEHHA W HAaBBIKOB Pa3yMHOTO IPHPOJIONOIL30BAHMUS,
pa3BUTHE DKOJIOTMYECKON KyJIbTyphl, MNPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOM JEATEIbHOCTH.

JucuunnuHa «XUMHUs» BXOIUT B 00I1€00pa30BaTeIbHBIN LUK U SIBISIETCA
o0s3aTeNbHBIM 00IIE00pa30BaTENbHBIM YYEOHBIM MPEAMETOM, H3ydaeTcs Ha
yIIyOJIeHHOM YPOBHE MAJISi €CTECTBEHHOHAYYHOTO MNpO(UIS MO CHEHUATBHOCTH
19.02.11 TexHomorMs MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPHSI.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JIUCHUITIJINHBI

OcBoeHue cojiep>kaHus TUCIUIUIUHBI « XUMUsD» 00€CTeUnBaeT TOCTHKCHHE
00yYarOIIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIUYHOCHHBIX:

1) B chepe rpakaAaHCKOTO BOCIIUTAHHUS:

OCO3HaHUS 00YJAIONTUMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY H MPABOIOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMaxXx W TMpaBWiaX MEKINIYHOCTHBIX
OTHOIICHUHB KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEITHHOCTH MPH CO3TaHUN YICOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) B chepe maTpUOTHUECKOTO BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHHWS K HCTOPUYCCKOMY M HAYYHOMY HACJICIHIO
OTE€YECTBCHHOMXUMMUU;

YBOXCHUS K TIPOIECCY TBOPYECTBA B OOJACTH TCOPUU W TPAKTHICCKOTO
NPWIOKCHUS XWMHH, OCO3HAHHWS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOACHWH, KpPOIOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
TIOCTOSTHHOTO TPY/la YUYEHBIXH MMPAKTHKOB,;

WHTEpECca U MO3HABATEIIbHBIX MOTHBOB B IMOJTYYEHUH U MOCTEAYIOIIEM aHATU3E
uH(pOpMAIUU O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTE€YECTBEHHOM



XUMUY;

3) B cdepe TyXxOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEICHUSI;

CIIOCOOHOCTH OLICHMBATh CUTYAIIMH, CBI3AHHBIE C XUMUYECKUMU SBJICHUSIMM,
U NPUHAMATh OCO3HAHHBIE PEIICHMS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBIU [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEIECHHE M MOCTYIIKM CBOMX TOBAPHUIIEH C

NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHMSI
ITOCJIEACTBUAN ITOCTYIIKOB;

4) B cepe hopMUPOBAHHUS KYJIBTYPHI 310POBbSI:

NOHUMaHUSl IIEHHOCTeM 370poBOoro u 0Oe3omacHoro oOpa3za KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIfoficHUs TIpaBWJI O€30MacHOr0 OOpalleHus C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPaBWJ WHAWBUAYATLHOTO H  KOJUICKTHBHOTO
0€30MacHOTOMOBEACHHS B CUTYaIIUSIX, YTPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJCH;

OCO3HaHMS MOCIEACTBUN U HEMPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) B cdepe TpyIOBOTO BOCITUTAHUS:

KOMMYHUKAaTUBHOW  KOMIICTGHTHOCTH B y4eOHO-HCCIIE0BATEIbCKON
JeSITEIIbHOCTH,001IECTBEHHO MOJIE3HOM, TBOPUYECKOM M IPYTUX BUAAX JACATCIHHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PCIICHUH TPAKTHYCCKUX  3a/ad
COIMaJbHOMHAIMPABICHHOCTH (B paMKax CBOETO KJiacca, IITKOJIbI);

HMHTEpeca K MPAaKTHYCCKOMY M3YyUeHHI0 POo(eCcCuil pa3IMaHOro pojaa, B TOM
YKCJIeHA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHUH;

YBOXCHHS K TPYAY, JIOASIM TpyAa M pe3yibTaTaM TPYIOBOU JESATCIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAJIbHOW TPACKTOPHH
obpazoBaHus, Oyaymeid mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTH K XUMHUH, WHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) B chepe PKOIOTHIECKOTO BOCITUTAHHUS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOILIEHUS K MPHUPOJIE KaK UCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HAa 3€MIIE;

NOHUMAaHUS TJI00ANBHOTO XapakTepa SKOJIOTHYECKUX MpOoOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HAHUSA HEOOXOJMMOCTH UCIHOJIb30BAaHUS JOCTHXKEHUH XUMHH IS
pEeLIeHs] BONPOCOB PALIMOHATIBHOTO IPHUPOIOIOIb30BAHUS;

AKTUBHOTO  HENPUATUS JECUCTBUW, MPUHOCIIIMX BPEd  OKPYKAKOLIEH
IPUPOHOM Cpele, YMEHHUs MPOTHO3UPOBATH HEOJIArOMPHUITHBIE SKOJIOTHYECKHE



MOCTIECTBUSA MIPEANPUHUMAEMBIX IEUCTBUIM U MPEIOTBPALIATh UX;

HaJIMYUs PA3BUTOrO 3KOJOTMYECKOTO MBIILUICHUS, YKOJIOTUYECKON KYJIbTYpPHI,
ONBITAAEATENLHOCTH 3KOJIOTUYECKON HAIPABJIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
MMH B TI03HABATEILHON, KOMMYHUKATUBHOUN M COITMAIBHON TIPAKTUKE, CIIOCOOHOCTH
¥ YMEHUS aKTUBHO MMPOTHBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) B cpepe IECHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HaYKHH OOILECTBEHHOM MPaKTUKU;

NOHMMaHUs CHeUU(UKA XUMHM Kak HayKH, OCO3HaHus €€ poiu B
(OpMUPOBAHMN PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3JaHUM LIETOCTHOTO
IPEICTaBICHUA00 OKpYKAIOIEM MHUPE KaK O €AMHCTBE NMPUPOAbI U YEJIOBEKa, B
MMO3HAaHUH TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEeHUU MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JUIsl  COBPEMEHHOM
IMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIIPABICHHOCTH M BaXKHOW POJIH B CO3JJaHUU
HOBOWM 0a3pl MaTepuaabHOW KYyJbTYpbl, B PEIICHUU NIOOAIBHBIX MpPOOIeM

YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOW, NMUILEBOU U
AKOJIOTMYECKOM 0€30I1aCHOCTH, B Pa3BUTUU MEIULMHBI, OOECIEYEHUU YCIOBUU
YCIIELIHOTO TPY/Ia ¥ 3KOJOTHYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa 0OIeCTBa;
€CTECTBEHHOHAYyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHMSI, UCTIONBb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BaTh
[OJy4yaeMble 3HAHUAUISI  aHAJIM3a U OOBSCHEHUS SIBJICHUI OKPYXAIOLIero Mupa u
IPOUCXOASAIINXB HEM U3MEHEHU, yMEHHUS J1e1aTh 00OCHOBAHHBIE 3aKII0YEHUS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOLINXCS JAHHBIX C LEJbIO MOJIyYE€HHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BATh XUMHUYECKHE 3HAHUS JUIs
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENBCKON AEITEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMUIIOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJla B pa3InyHbIX chepax npodeccuoHaabHOM
JESTEIbHOCTH.

MemanpeomemHuuplx.

B pesynbTare nzydeHuss XMMUU Ha YPOBHE CPEIHETO OOIIero o0Opa3oBaHus y
oOyuatorierocs OyayT copMHUpOBaHbl MMO3HABATEIHLHBIC YHUBEPCAIbHBIC YUueOHbIC
JEHCTBYS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBHS, PETYISATHBHBIC
YHUBEpCaJIbHbIC YUeOHbIE ICUCTBUS, COBMECTHAS ACATEIHHOCTD.

OBnajieHNe YHUBEPCATHHBIMY YI€OHBIMU MO3HABATEIbHBIMY JCHCTBUSIMH

a) 0a30BbIC JOTUYECKUE JCHCTBUS

dbopMynmupoBaTh W  aKTyaJIM3WpPOBaTh MpoOJEeMy, paccMaTpuBaTh €




BCECTOPOHHE;

ONpEAEATh LEIU AEATCIBbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCMOJIb30BaTh IMPH OCBOCHUM 3HAHWUKA NPUEMBI JIOTUYECKOTO MBIILJICHHUS:
BBIJICJIATh XapaKTEpPHbIC MPHU3HAKU TOHATHN W YCTAaHABIMBATh UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHHUS OTISIbHBIX (haKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHMS U KpPUTEpUM I KiIacCH(UKAIMU BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIIMBaTh IPUUYMHHO-CJICACTBEHHBIC CBSI3HM MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXkJeHUsl (MHIYKTUBHBIC, JACAYKTUBHbBIC, IO
aQHAJIOTWH), BBIBJISITh 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B pPaccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MIPUMEHSATh B MPOILECCE MO3HAHUS MCIIOJIb3YEMbIC B XUMUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIETH, MPeOOPa30BBIBATh MOJICIIbHBIC IIPEACTABICHNUS — XUMHUYECKUM
3HaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas popMysa, ypaBHEHHE XUMUYECKOU peaKIuu
— MOpH pelIeHUH Y4YeOHBIX IMO3HABATENIPHBIX M IMPAKTUYCCKHUX 3aJ1ad, MPUMEHSTH
HA3BaHHBIE MOJICIIBHBIC MPEACTABICHUS JJI BBISBJICHHUS XapPaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

0) 6a30BBIC HCCIIEAOBATEIbCKHUE ICUCTBUS

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOI'O IMO3HAHUS BELIECTB U XMUMHUYECKHUX
peakuuii; QopMynupoBaTh I€JIM W 33JaYd  HCCIEAOBAHHS, HCIOJIb30BaTh
MIOCTABJICHHBIE

U CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIE BOMPOCH B KA4€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI Il (POPMHPOBAHUSI THUIOTE3bl MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TUJIAHUPOBAHUS U TMPOBEICHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOII0JaTh 3a XOJ0M
mpoliecca, CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3yibTaT, (PopMylIupoBaTh
000011IeHNs U BBIBOJIbI OTHOCHTENIHHO JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHHUYECKOW HCCIEAOBATEIIbCKOM U MPOEKTHOM
JeSTeTLHOCTH, TIPOSBIISTH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIbHOMY TIOUCKY
METOJIOB pEIIEHUsI MPAKTUYECKUX 3a/]a4, MPUMEHEHUIO pPa3JIMYHbIX METO/OB
MIO3HAHMSI.

B) paboTta ¢ uadopmariueit

OpUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHMKAX HWHGopMauu (HayyHO-
nomyJsipHasi JHUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHeTa), aHaIM3UpOBaTh MH(POPMALIUIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHUs, KPUTUUECKH OIIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;



(GopMyTUpPOBaTh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE U
otoope uHpOpMaIMK, HEOOXOAUMOW Il  BBINOJHEHUS Y4eOHBIX  3aja4
OIPELICIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMy  IpEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);
UCTIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPENICTBA MPHU pabOTe ¢ XUMHUIECKOU
uHpOpMaIMel: TPUMEHATh MEXMNpeaMETHbIC ((PU3NISCKUE U MaTEMaTHYCCKHE)
3HAaKH ¥ CUMBOJIBI, POpMYIIbI, aO0peBUATYPBI, HOMEHKIIATYPY;

HCITOJI30BATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

OBajieHNe YHUBEPCATbHBIMU YICOHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

a) oOIIIeHHE:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi TEMBbI B X0JI¢ AUAIOTa U/UITN
JTMCKYCCHUH, BRICKA3bIBATh U, (DOPMYITHUPOBATH CBOU MPE/IJI0KESHUSI OTHOCUTEIHHO
BBITIOJTHCHHSI TIPEJIOKEHHOM 3a1a4H;

0) coBMeCTHas JIeITeIIbHOCTD:

BBICTYIIaTh C TPE3CHTAllMel pe3yJbTaTOB IO3HABATEIBHON JIEATENbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO HJIK COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITIOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peaM3allii YIeOHOTO MPOEKTa, U (OPMYITHPOBATH BHIBOIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEAOBAHUH ITyTEM COTIIACOBAHMSI TIO3HUITHHA B XOJIC
00Cy>XeHust 1 0OMEeHa MHEHUSIMHU.

OBnaseHNe YHUBEPCATLHBIMU YUSOHBIMU PETYISTUBHBIMH JICHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSATENIbHO TUTAHWPOBAaTh W OCYIIECTBIATH CBOIO ITO3HABATEILHYIO
NeSTEeIBbHOCTh, Ompeaensss e€ IeaM W 3aJadd, KOHTPOJUPOBaTh W MO Mepe
HEOOXOUMOCTH KOPPEKTHUPOBATh  MpEJIaraéMblil  alrOpUTM JEUCTBUIM TpHU
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBAaTEeNIbCKUX 3aj7ad, BBIOMpaTh Haubolee
3¢ exTuBHBIN C€MOCOO0 MX pelIeHus C YYETOM TMOJYy4YeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

0) CaMOKOHTPOJIb:

OCYIIECTBJISATh CAMOKOHTPOJIb JCATEIHPHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

npeomemmoie
OTpaXKaroT:
Paznen 1. Opranudeckasi Xumusl.
c(hOpPMHPOBAHHOCTH MPEJCTABICHUN: O MECTE M 3HAYCHUU OPTaHMYECKOMN



XUMHH B CHUCTEME ECTECTBEHHBIX HayK M €€ pOJu B OOECIEYEHUH YCTONYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIUIECHUM IPOOJIEM 3KOJOTHYECKON, SHEPreTUUYECKON U
MUIIEBON 0€30IaCHOCTH, B Pa3BUTHUM MEIULMHBI, CO3JaHHH HOBBIX MaTE€pHUAJIOB,
HOBBIX HCTOYHHKOB SHEPIHUH, B oOecrieyeHnn pPaMOHAIBHOTO
MPUPOIONIONB30BaHusl, B (OPMUPOBAHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTYpHI
YeNI0BeKa, a TAaK)Ke IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y NIPUPOJTHOU Cpene;

BJIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAaHHMH, KOTOpas  BKIIIOYAET:

OCHOBOITOJIATAIOIINE TOHATAS — XHUMHYECKUH 3JIEMEHT, aToM, SApO H
JNIEKTPOHHAsT O000JIOYKa aroma, s-, P-, Od-aTOMHbIE OpOWTAlM, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUS aroMa, TIMOpuaM3alus aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa,  BaJIEHTHOCTb,  JJEKTPOOTPULATENBHOCTh, CTEIIEHb  OKHCIICHUS,
XUMHYECKas CBA3b, MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKETIET,
(yHKIMOHAIbHASL TpyIIa, paaukan, CTPYKTypHble (opmyssl (pa3BEpHYTHIE,
COKpAIllEHHBIC, CKEJIETHBIE), HM30MEPUS CTPYKTypHass M IMPOCTPAHCTBEHHAs
(reoMeTpuueckasi, ONTUYECKAs), H30MEPbI, TOMOJIOTHYECKUH psAl, TOMOJIOTH,
YIJIE€BOAOPOABI, KHUCIOPOJ- U Aa30TCOJAEp)KAlllUe OPraHUYECKHE COEAMHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COETUHEHUS;

TEOpHH, 3aKOHBI (meproanyeckuid 3akoH .M. MenaeneeBa, Teopusi CTpoeHuUs
opranndeckux Bemects A.M. byTiiepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXpPAaHEHHS U TMPEBpallCHUs DSHEPIUM P  XUMUYECKHUX  peaKUusx),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMHH, MHPOBO33PECHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH W CHCTEMHOCTH XHWMHYECKHX
SIBJICHU;

MPEACTABICHUS] O MEXaHU3MaX XMMUYECKUX pEaKIuil, TEepPMOANHAMUYECKUX
Y KHHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS], O B3AMMHOM BJIMSIHUM aTOMOBU
IpyII aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U ME30MEpPHBIN 3PPEKThl, OpUEHTAHTHII
u Il pona);

(hakTOIOTMYECKHE CBEJEHUS O CBOMCTBAX, COCTABE, MOJIYYEHUH U O€30I1aCHOM
UCIOJb30BaHUN BAXKHEHIIMX OPraHMYEeCKUX BEUIECTB B OBITY M IMPAKTUYECKOH
JesITeIbHOCTH YeJIOBEeKa, OOLIMX HAyYHBIX MPUHIIUIIAX XUMHUUECKOIO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHM: BBISABIATh XapaKTepHbIE MPHU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE IOHATUS NPU
ONMCAaHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCANHEHUM;

c(OpMHUPOBAHHOCTh YMEHMIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY AJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHUYECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUSI XWUMHUYECKUX PEAKLIUN U PACKPBIBATH WX CYIIHOCTH:
M3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUM: yCTaHABIUBATh NMPUHAMIEKHOCTh M3YUEHHBIX
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OpraHMYeCKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K ONpeaeaEHHOMY
KJIAcCy/Tpynne COEIWHEHUW, JaBaTh KM Ha3BaHUA 10 CHUCTEMATUYECKON
Homernkimarype (IJUPAC) m npuBoauTh TpUBHAIBHBIC HA3BaHWS I OTACIBHBIX
MPEACTABUTENECH OPraHMYECKUX BEIIECTB (3TUJIEH, alETUIIEH, TOIYOJ, TIIUIEPHH,
STUJICHTIUKONb, (PeHos, GopMalbaerua, aneTaableTul, aleTOH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, CTEAPUHOBAs, OJICMHOBAs, NAJIbBMUTHHOBAS KHCIIOTHI,
[JIMIWH, aJaHduH, ManbTo3a, (PpyKTO3a, AaHWIWH, AUBUHWI, WU30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHE);

cOPMUPOBAHHOCTh YMEHHS OMNpPENEIsITh BHJ XHMHYECKOM CBSI3U B
OpraHUYEeCKUX COCAMHEHUSX (KOBAJIGHTHAs W HOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTh TOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A.M. BytnepoBa 1y 0OBSICHEHUSI 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c()OPMHUPOBAHHOCTh ~ YMEHHUHM  XapaKTepu3oBaThb  COCTaB, CTPOEHHUE,
(u3rUecCKMe W XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTEIEH Pa3IUUYHBIX
KJIACCOB OPraHUYECKHX BEIIECTB: aJKAaHOB, LIMKJIOAJIKAHOB, AJIKCHOB, AJIKAJHEHOB,
AJIKWHOB, AapOMAaTUYECKUX YIJIEBOJOPOAOB, CIMPTOB, aJbJACTU0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIXU CIOKHBIX 3(HUPOB, KUPOB, HUTPOCOCIAUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, YIJIEBOJOB (MOHO-, TU- M IOJHCAXapUJIOB),
WUIIOCTPUPOBaTh ~ IEHETHYECKYKD  CBSI3b  MEXJAY  HHMMHM  ypaBHEHUSIMHU
COOTBETCTBYIOIIIMX XHWMHUYECKHX PpEaKIUl ¢ HCIOIb30BAHUEM CTPYKTYPHBIX
bopmys;

c(hOpPMHUPOBAHHOCTh YMEHHS TOJTBEPKAATh HAa KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KPaTHOCTHUH THUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSI31 ), B3AUMHOI'O BIMSHUSA aTOMOB U
IpyII aTOMOBB MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHUS XapAKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOAHOTO
ChIpbA(HE(PTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOBI €r0 NePepadOTKU U MPAKTUYECKOE
NPUMEHEHUENPOAYKTOB IepepaboTKu;

c(OPMUPOBAHHOCTh BIJIAJCHHUSI CHUCTEMOM 3HAHMHA O €CTECTBEHHO-HAyUYHBIX
METOJaXMO3HaHUusl — HaOJIIOJCHUH, U3MEPEHUH, MOJCIUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS MPUMEHATH 3T 3HAHMUS;

c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSITh OCHOBHBIE ONEPALlU MBICIUTEIbHON
JESTeIbHOCTU — aHajiu3 M CUHTE3, CpaBHEHUE, 000O0IIeHHEe, CHCTEMAaTU3alHIO,
BBISIBJICHUE MTPUYUHHO-CJIEICTBEHHBIX CBSA3€H — ISl M3yUYEHUs] CBOIMCTB BELIECTB U
XUMHUYECKUX PEaKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBIISATH B3AMMOCBSI3b XUMHUYECKUX 3HAHMIIC
HNOHATUSIMU M TPEICTABICHUAMH APYIMX €CTECTBEHHOHAYYHBIX MNPEIMETOB IS
0ojiee OCO3HAHHOTO MOHUMAaHHs CYIIHOCTH MAaTepUaJbHOrO0 €AMHCTBA MHDA,
HCIOJIb30BaTh CHCTEMHbIE 3HAHHUSA MO OPraHMYECKON XUMHUH JUIsl OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUI, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh ~YMEHMI: MNPOBOAUTH PACUETHI MO XUMHUYECKUM

11



(opMysaM U ypaBHEHHUSIM XUMHUYECKHX pEakLUUi C UCMOJIb30BaHUEM (PU3MUECKUX
BeIMYMH (Macca, OOBEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUYEThl MO HAXOXKICHHID XUMHYECKOU
(dopMyIbl BelIecTBa MO HM3BECTHHIM MACCOBBIM JOJSIM XMMHYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHus, IJIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH, AHATM3UPOBAThH U OLICHUBATH
C MO3UIMH  HKOJIOTMYECKOM  O€30MacHOCTH  TNOCIEACTBUSA  OBITOBOM U
IPOU3BOJCTBEHHOMN JIEATEIBHOCTH YEJIOBEKA, CBA3AHHOM € MepepadOTKON BEILIECTB,
UCIOJIb30BaTh MOJYUYEHHBIC 3HAHUS JJI IPUHITHS TPAMOTHBIX PELIEHUN TPOOIeM B
CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMI: CaMOCTOATENbHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN OKCIIEPUMEHT (TOJy4eHHE M H3YyYEHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KA4YECTBEHHBIE pEAKIMU YIJIEBOAOPOIOB pA3JIMYHBIX KIJIACCOB U
KHCIIOPOJCOAEPKAIIUX OPraHMYECKUX BEUIECTB, PEHICHHE ASKCIEPUMEHTAJIbHbIX
3alad MO pAaclO3HABAHUIO OPraHWYECKHX BEIIECTB) C COOJIFOJIEHHEM MPaBHII
O0e3omacHOro OOpallleHHsl C BelleCTBaMU M JIA0OpAaTOPHBIM 00OPYIOBAaHUEM,
(opMynupoBaTh 1€Nb HCCIENOBAaHUS, IMPEACTABIATh B Pa3IUYHON (popMme
pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

C(OPMHUPOBAHHOCTh YMEHUIA:

co0I0AaTh MpaBUjIa HKOJIOTHUYECKU 11€JIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JAEATEIBHOCTU B IEJAX COXPAaHEHHsI CBOETO 3/I0POBbs, OKpPYXKarOIIEH
OPUPOAHON CpPEeABI U JOCTHKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JACWCTBUS Ha JKUBBIE OpPraHU3MbI
ONpeaeNEHHBIX OPraHUYECKUX BEIIECTB, IOHUMasl cMbIca nokasarens [TIK;

aHAJIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHUS! OPraHMYECKUX BEILECTB B
MIPOMBILIUIEHHOCTH U B OBITY C TOUKU 3PEHUS COOTHOLIEHUSI PUCK-TI0NIb3a;

c(OPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh LIEJICHANIPABICHHBIM MOUCK
XUMHUYECKON MH(OPMALMK B pa3iMYHbIX UCTOYHHUKAX (HaydHas M yuyeOHO-Hay4dHas
JaUTepaTypa, cpeAcTBa MaccoBoil nHpopmauuu, HTEpHET U Ipyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUUECKYIO MH(OpMalMio, nepepadaThiBaTh €€ U UCIOJIb30BATHB
COOTBETCTBHH C TIOCTABJICHHON yueOHOM 3a/1a9ei.

Paznen 2.001mas u HeopraHudeckass XUuMHUs

c(OPMUPOBAHHOCTb MPEICTABICHHIA:

O MaTepUAIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M INO3HAaBaEMOCTH
SABJICHUM IPUPOJIBI, O MECTE U 3HAYEHHH XMMHHM B CHUCTEME €CTECTBEHHBIX HayK U
e€ poau B 0O€ClEeUEeHWH YCTOMYMBOTO pa3BUTHUS, B PEHICHUH MPOoOJeM
AKOJIOTUYECKON, HHEPreTHYecKOl U THUIIeBOMl 0e30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/JaHWM HOBBIX MAaTE€pUajOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
o0ecreyeHnn  palMOHAJIBHOTO  MPUPOJIONOJIb30BaHUS, B  (OPMHPOBAHUU
MHUPOBO33pEHUsI M O00IIel KyJIbTypbl 4YEJIOBEKa, a TakKKe HKOJIOTHYECKU
00O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CHCTEMOM XHUMHYECKHUX 3HAHHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TMOHATHS — XUMHUYECKHUW 3JIEMEHT, aToM, SIpO
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aToma, WM30TOIIBLAJIEKTPOHHAS 000JI0YKa aTtoma, s-, P-, 0-aToMHBIE OpOHTANH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUS aToMa, TMOpuUan3alus aTOMHbIX OpOUTasei,
MOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKasi CBS3b (KOBAJECHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOJIHAs),
KpUCTAJUINYECKAsl peIIETKa, XUMHUYECKash peakuus, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJUTBI, DJJEKTPOJIUTUYECKAs JUCCOLMALUs, CTEIEHb JUCCOLUALNH,
BOJIOPOJHBIA TOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(deKT
XUMHYECKOU PEAKLINH, CKOPOCTh XUMHUYECKON PEaKIIMU, XUMUIECKOE PABHOBECHE;
TEOPHUHM W  3aKOHBl  (TEOpUsA  AJNEKTPOJUTHYECKOM  JTHCCOLMALUHU,
nepuoauyeckni 3akoH /.M. Menaeneesa, 3aK0OH COXpaHEHUS MACCHI BEILIECTB, 3aKOH
COXpaHEHUS M MPEBpAIEHUS OHHEPIUM IPU XUMHUYECKHX PEAKLUUSX, 3aKOH
IIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PECHUYECKHE 3HAHMSA, JIEXKAIIUE B OCHOBE
[IOHUMAaHM NPUYMHHOCTU U CHUCTEMHOCTH XHMHUYECKHUX SBJIICHUM; COBPEMEHHBIE
IIPEACTABICHUs. O CTPOCHUU BELIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HaJIMOJIEKYJIIPHOM YPOBHSIX;
MIPEACTABIICHHUS] O MEXAaHW3MaxX XUMHUYECKUX PEAKIUI, TEPMOJNHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAHUA, O XUMUYECKOM PaBHOBECHUH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;
(pakTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX, COCTABE, NOJIyYEHUU U 0€3011aCHOM
UCIOJb30BaHUU BAKHEHIINX HEOPTraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOU
JESTEIbHOCTH Y€JI0BEKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHUUECKOTO IPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUIA: BBISBIIATh XAPAaKTEPHbIE NMPU3HAKU MOHATHMA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE IOHATHS IPH
ONMCAaHUH HEOPTAHUYECKHUX BEIIECTB U UX IIPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HCIOIb30BaTh XMUMHYECKYI0 CHMBOJIMKY IS
cocTaBieHHMs] (QOpMyJ] BEIIECTB U  yPaBHEHUH  XUMHUYECKUX  PEaKLH,
cuctematuyeckyro HoMeHkiatypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIBHBIX
BELICCTB;

c(OPMUPOBAHHOCTh YMEHUS ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKHUX AJIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKOW CBSI3U (KOBaJCHTHAs,
MOHHAs, MeETaJuIM4ecKas, BOJOpPOAHAsS), TUI KPUCTALIMYECKONM  PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCUMOCTh CBOMCTB BEUIECTB OT
BUJIa XUMHYECKOW CBSI3U M TUIIA KPUCTAJUIMUECKOU PEIIETKH, OOMEHHBINH TOHOPHO-
aKILIEITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJIECHTHOW CBSI3U;

COPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(PUIMPOBaTh:  HEOPraHUYECKUE

BELIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIMU 110 PA3TMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIEeCTB, TEIUIOBOMY 3(PPeKTy peakinuu, U3MEHEHUIO
CTETEeHEN OKHUCIICHUS DJIEMEHTOB, 00pPAaTUMOCTH, YUaCTHUIO KaTalu3aTtopa U Ipyrue);
CaMOCTOSITENIbHO BBIOMPAaTh OCHOBAaHUS W KPUTEPUU JUIS KiaccU(UKaIMH
M3Y4YaeMBbIX BEUIECTB U XUMUYECKUX PEAKIINIA;
c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKOHA
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.. MengeneeBa W JEMOHCTPUPOBATh  €r0  CUCTEMATH3UPYIOLIYIO,
00BACHUTENbHYION MTPOTHOCTUYECKYIO QYHKIINH;

chOpPMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HMOHOB XHMMHYECKMX JJIEMEHTOB IE€PBOTrO—4ETBEPTOTO IEPUOIOB
ITepnonmueckoi cucremsl J1.1. MeHnneneeBa, HCIONb3ysl MOHATUS «IHEPTETUYECKUE
YPOBHHY», «IHEPreTUYECKHE IMOIypOBHM», «S-, P-, d-aTOMHBIE OpOHTAINY,
«OCHOBHO€ U BO30YKJIEHHOE SHEPre€THUECKUE COCTOSIHUS AaTOMaY;

OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUUYECKHX DJIEMEHTOBU
UX COEOUHEHHM 110 mnepuomaM u rpynmnam llepuommueckon cucremsr JI.1.
MeHneneeBa, BAJICHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX
AJIIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh yYMEHUM: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHME  CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KIACCOB,  IOJATBEPKIATH
CYLIECTBOBAHUE T'E€HETHYECKOM CBS3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C
ITIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINM;

c()OPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYUIHOCTb: OKHCIHMTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOIO OanaHca
ATUX pEaKlHil; peakuuii HMOHHOrO OOMEHa IyTEM COCTABJICHHMSIMX MOJHBIX W
COKpAIlIEHHBIX HOHHBIX YPABHEHUH;

peaKuuii TUAPOIIN3a;

peakiuil KOMIUIEKCOOOpa30BaHus (Ha MpuMepe r’uApOKCOKOMIUIEKCOB LIMHKA
U QTIOMUHUSA);

C(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKUUNA C Y4ETOM HMX DHEPIETHUYECKUX XapPAKTEPHUCTHK, XapaKTep
U3MEHEHHsI CKOPOCTM XHMMYECKOM pPEaKkIUu B 3aBUCHUMOCTH OT pPa3jIMYHBIX
(akTOpOB, a TaKXke XapakTep CMEIICHUS XUMUYECKOTO PaBHOBECHS MO BIUSHUEM
BHEWIHUX BoznercTBuil (mpuHuun Jle lllarense);

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XWMHUYECKHE PEAKIIHH,
JeKalIMeB OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUsI CEPHOU KUCIOThI, aMMHUaKa, O0II1e
Hay4HbIE€ MPUHIUIBI XUMHYECKUX MPOU3BOJCTB; LIENECO00Pa3HOCTh MPUMEHEHUS
HEOPraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH W B OBITY C TOYKH 3pEHUS
COOTHOILIECHHS PUCK-TI0JIb3A;

c(OPMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHUW O METoJaX Hay4YHOIo
NO3HaHMs SIBJICHUM NOpUpoabl — HAONIOJIEHUE, H3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (PEaNbHBINNM MBICIECHHBIN), UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUS IIPU SKCIIEPUMEHTAIBHOM HUCCIENOBAHUH BEIIECTB U
JUTs1 OOBbSICHEHHS] XUMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPO/IE, MPAKTHUECKOU
NEATEIbHOCTH YEJIOBEKAU B IIOBCETHEBHOM KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMUA W TPEJCTABICHUSMUA APYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO TIOHMMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI:

C MWCIOJIb30BAHMEM IIOHATHH «MaccoBas JOJIA BEIIECTBA B PAaCTBOPE» M
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«MOJISIpHAS] KOHUEHTPALIU;

Macchl BelllecTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB;

TeI10BOro 3 dekTa peakivu;

3HAQYEHUsI BOJOPOJHOIO IIOKAa3aTelid pPacTBOPOB KHUCIOT W UIEIOYEH C
M3BECTHOM CTENEHBIO TUCCOLUALINY;

Macchl (00bEMa, KOIMYeCcTBa BELIECTBA) MPOJYKTa PEAKIMH, €CId OJHO U3
UCXOJHBIX BEIIECTB JAHO B BHUAE PAcTBOpa C OMNPEAEIEHHON MacCOBOMIOJIEH
PacTBOPEHHOIO BEIIECTBA WJIM JaHO B U30BITKE (MMEET MIPUMECH);

JI0JIA BbIXOJa MPOIYKTa PEAKIUU;00bEMHBIX OTHOILIEHU T'a30B;

c(hOpPMHPOBAHHOCTh YMEHU: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJIUTH
XUMHYECKUI ~ DKCHEpUMEHT  (MpOBEIEHUE  peakiuii  HOHHOTO  OOMeEHa,
MOATBEPKACHNE KAYECTBEHHOTO COCTABA HEOPTraHUYECKUX BELIECTB, ONPEACICHUE
Cpeabl pacTBOPOB BEIIECTB  C  MOMOIIbI0O MHAUKATOPOB, U3YUECHUE BIUSAHUS
pasnuyHbIX  (AKTOPOB HA  CKOPOCTh  XMMHYECKOM  peakIuu,  pelieHue
OKCIIEPUMEHTANILHBIX ~ 3a7a4 1o Temam «Metaiey U «Hemeramnsl»y) ¢
COOJTIOJIEHNEM TpaBHJI O€30MacHOr0 OOpaIeHusiC BElleCTBaMU U J1ab0paTOPHBIM
o0opynoBaHueM, GOpMyITHPOBATH 1I€TTb UCCIIEI0OBAHUS, IPEACTABISTH B Pa3IMUHON
dbopme pe3yNbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATHU OLICHUBATH UX JIOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOIaTh IIPaBUIIa MOJIb30BAHUS XUMUYECKON
NnocyJod W J1abopaTOpHBIM OOOpYAOBaHHMEM, OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX
OMBITOB, JKOJOTHYECKH IE€JIECOO0PA3HOTO TMOBEACHUS B OBITY M TPYAOBOU
JESITEIbHOCTH B LIEJSAX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOTHOU
Cpelabl W JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCUYECKOI0 JCHMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIc nmoka3zarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IE€JCHANPABICHHBIM TOUCK
XUMUYECKON MH(pOpMAIUK B pa3IUYHBIX UCTOYHUKAX (Hay4yHasl U yueOHO-Hay4YHasl
JUTEpaTypa, CpeacTBa MaccoBoil mHbopmainuu, IHTepHET U Apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMUYECKYI0 HHPOPMAIIHIO, TIepepadaThiBaTh €€ M UCIIOIh30BaTh B
COOTBETCTBHH C TIOCTABJICHHON yueOHOMN 3a/1auei.

3 COAEP KAHUE JUCHUIIJINHBI

Paznen 1. Oprannyeckasi Xumusi.
Bsenenue.
Tema 1. Teopust XMMHYECKOTO CTPOCHHSI OPTraHUYECKUX COETUHEHUU
A.M.Bbytneposa. YrieBogoposl
Teopuss XMUMUYECKOT0 CTPOEHUS OpraHnyecKnx coennHenuii A.M. bytneposa.
Kiaccwl oprannyeckux coenMHeHUNA. THIBI XUMUYECKUX PEAKLIUKA B OPTraHUYECKOM
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XUMUH.

IIpenenbHble  YIUIEBOAOPOABI.  AJKaHbl,  LMKJIOAJIKAHBl  IPABUIO
HOMEHKJIATYphl aJKaHOB, CTPOEHHUE, UX (PU3NYECKHE U XUMHUYECKHE CBOICTBa,
MOJIyYeHUE U IPUMEHEHHS.

HenpenenbHble yriieBogopoabl. AJIKEHBI, TUEHOBBIE YTIEBOAOPOAbI PABHUIIO
HOMEHKJIaTypbl aJKEHOB, CTPOEHHUE, UX (PU3MUECKHE U XHMUYECKUE CBOMCTBA,
NIOJIyYEHHUE U IIPUMEHEHHS.

ApomaTtnueckue  yrieBomoponbl. benszon. IIpaBuio  HOMEHKIATYpHI,
(u3nyecKkue 1 XUMUYECKHE CBOMCTBA, MOJy4€HUE U IPUMEHEHUS.

[TpupoHbIe UCTOYHUKH YTIIeBOAOPO10B. HedTs, yroms, ras.

Tema 2. Kucnopoacoaepsxkaiiye opraHuiueckue COeIMHEHUS

Cruptel. ®enonbl. HomenknaTtypa, cTpoeHue, (QyHKIHOHAIbHAs Tpyma,
(u3nUecKre 1 XMMUYECKHE CBOWCTBA, MMOJTYYEHUE U IPUMEHEHUS.

Anbpaerunpl u keToHbl. Homenkiatypa, crpoenue, (GyHKIMOHAIbHAS TPYIIa,
(u3nUecKrue 1 XMMUYECKHE CBOMCTBA, MMOJTYYEHUE U IPUMEHEHUS.

Kap6onossie kucnotel. HoMeHknarypa, crpoenue, GpyHKIHOHAIbHAS TpynIa,
¢usznyeckue MU XHUMHUYECKHUE CBOWCTBA, IIOJIyY€HHUE, TNPUMEHEHHs, 3HaYCHHE
KapOOHOBBIX KUCIIOT.

Cnoxubie >pupbl. HomeHnkiarypa, crpoeHue, (pyHKUMOHaJIbHAs TpYIIa,
¢usznyeckue W XUMHUYECKHE CBOICTBa, MOJy4yeHHE, NpuMeHeHus. JKupsbl.
Knaccudukanus, ctpoeHue, CBOCTBa, OJIy4YeHUE, IPUMEHEHUE.

VYrnesoapl.  Knaccudukamuss — yrieBogoB.  I[Ipoctele  yrieBoael  —
MoHocaxapuabl. HoMeHkatypa, crpoenue, pu3nyeckrue 1 XMMHUYECKUE CBOMCTBA,
noxyyeHue, npumeHeHus. ClokHble YIIIeBOAbl — aucaxapuabl. HomeHkiartypa,
CTpoeHue, (u3nyeckne M XHUMHUYECKHE CBOMCTBA, MOJIYy4YEHUE, NPUMEHEHUS.
[Tonucaxapuasl. Homenknatypa, ctpoenue, (pu3ndeckue 1 XMMUYeCKUe CBOMCTBA,
MOJIyYeHHUE, MPUMEHEHHUS.

Tewma 3. A3oTcoepkaiiue opraHI4eCKue COSTUHEHMS.

Amvunbpl. Homenkinarypa, crpoeHue, ¢pu3nueckue U XUMUYECKHE CBOWCTBA,
MOJIyYEHUE, TPUMEHEHUSI.

AmuHokucioTel. HoMmeHknatypa, cTtpoeHue, (U3MYECKHME M XHUMHUYECKHUE
CBOWCTBAa,  MOJy4Y€HUE,  TNPUMEHEHUs.  3HAYE€HUE  aMUHOKHUCIOT  JUIs
KU3ZHEEATEIbHOCTU YeI0BEKa.

benku. CtpykTypa, puzndeckue CBOMCTBa OCIKOB, OMOJOTHYECKUEe (PYHKIIUU
6enkoB. buocunTte3 O6€IKOB.

Hyxneunosie kuciaotsl. CTpoeHue, 3HaYCHUE.

Tema 4. BbICOKOMOJIEKYJISIpHBIE COEUHEHUSI (TTOJTMMEPHI)

[IoHATHE O  BBICOKOMOJIEKYJSIDHBIX  cOeauHEHUsX. llpupomHele wu
CUHTETHYECKHE BBICOKOMOJIEKYJIIPHBIE COCAUHEHNS.
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Tema 5. buonoruvyecky akTUBHbIE COSTMHEHUSI.
O®epmenTsl. Butamunsbl. [ opmoHBbL. JIekapCTBEHHBIE BEIECTBA.
Hanorexnonoruu. bHOTeXHOJIOTHH.

Pa3nes 2. O0masi 1 HeOPraHU4ecKasi XUMHUS

Tema 6. OcHOBHBIC TTOHATHS U 3aKOHBI XUMHH
OCHOBHBIC TIOHSTHUS XHUMUH. I/IBMepeHI/Ie BCHICCTBA. 3aKOHBl XMMHMH.
OCHOBHBIE KJIaCChI HCOPTraHUYCCKUX COGﬂHHGHHﬁ.

Tema 7. llepmomnuecknii 3akoH u Ilepuommueckas cucrema J[.U.
MeneneeBa B CBETE YUEHHUS O CTPOCHUHU aTOMa

Uctopus co3znanus [lepuoandeckon cuctemsl. [lepuoandeckuii 3akoH
J.1. MenneneeBa. Ilepuommueckas cucrema snemeHtoB /J[.MI. Menneneesa.
Crtpoenue aroma. Pazsutue Ilepumoamueckoro 3akona J[.M. Mengeneena.
[TepuoauyHOCTH B U3MEHEHUH CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAMHEHUM.

Tema 8. Xumuueckas cBsi3b. CTpOCHHE BEIIECTBA

KoBanentHasa cBsi3b. MoHHas cBs3b. Metamumueckas cBsA3b. BomopogHas
cBs3b. KoopaAnMHaIIMOHHBIE COEIMHEHUA. ATPEraTHbIE COCTOSTHUS BelllecTBa. YucThIe
BEIIIECTBA M CMECH.

Tema 9. TUIBI XUMUYECKUX pPEAKITAN
Knaccudukanus XxuMudeckux peakiid. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkuuu.

Tewma 10. 3akOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIHIA

CKOpOCTh XMMHUYECKHX peakiuil. Xumuueckoe paBHoBecue. CrocoObl
cMelleHns: xumudeckoro paBHoBecus. IIpunuun Jle-Illatense. DHepreTuka
XMMHUYECKUX PEAKIUH.

Tema 11. PacTBOpHI
PactBopbl. KoHieHTpaiusi pacCTBOPOB. DIEKTPOIUTHYECKAS JTUCCOLIUALIMSL.
JlucnepcHble cuctemsl. ['uponus conen. DIeKTPOIIn3.

Tema 12. Hemeramisr

O6mrast xapakrtepuctuka HemeTamioB. Bomoposa. ['maBueie moarpynm VIII,
VII, VI, V, IV rpynmsl, Xj10p, BOIOPOAHBIE COCIMHEHHUS XJIOpPA, KUCIOPOIHBIE
COCIMHECHUS XJIOpa; KHCJIOpOJl, BOJAA, CEpa, BOJOPOJHBIE COCIMHEHUS CEpBbl,
KUCJIOPOJIHBIE COEAUMHEHHUS CEphbl; a30T, BOJOPOJHBIC COCAMHEHMS a30Ta,
KHUCJIOPOJHBIE CcOoeAuHEeHUsT a3oTa; ¢ocdop, coemunenus docdopa; yriepon,
KUCJIOPOAHBIE COCIMHEHUS YTIIepO/ia; KPEMHHUM, COETMHEHUSI KPEMHMUSI.
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Tewma 13. Metasibl

OO611e cBOMCTBAa METAILJIOB:

I'maBuas nmoarpynna | rpynmna — mieJIOYHbIE METaIbl, HATPUM, Kaluid U UX
coenunenus. [lobounas noarpymnmna I rpynmel, Meab U €€ COETUHEHUS.

I'maBnas noarpynna Il rpymnmsl — mEMOYHO3EMENBHBIE METAIIIBI, KAIBIUNA U
ero coenuHenus. [lobounas noarpynna I rpynmnel — UUHK U €r0 COEAMHEHUS.

I'maBnas noarpynna I rpynnel — antoMunnii 1 ero coenuHenus. [lobounas
noarpymmna Il rpynmnel — ckaHAUKA U €ro COCTMHECHUS.

[To6ounas moarpymma [V rpynmnsl — THTaH U €10 COETUHEHUS.

[To6ounas noarpynmna V rpymnisl — BAHAIUNA U €70 COCTUHEHUS.

[To6ounas moarpymmna VI rpynmsl — XpoM U €ro COeIMHEHMUS.

[To6ounas noarpymnma VI rpymmsl — Mapraser 1 €ro COeIMHEHUS.

[To6ounas noarpynna VIII rpynmsl — xene30 U ero CoOeTUMHECHHUS.

Koppo3zust metamnos. CruiaBel.
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4 CTPYKTYPA INCHUIITINHBI

4.1 O0bemM TUCUMILUIUHBI M BU/IbI Y4eOHO# padoThI

Bua yueOHoM padoThI

Oo0BeM yacoB

O0beM quCHUNINHBI (BCEro) 148
CymmapHas ydeOHasi Harpy3ka BO B3aUMOJEHCTBUU C 136
npenojaBaTejiemM
B TOM YHCIIE:
- neK1uu (ypoKu) 38
— TMPAKTHYECKHE 3aHATHUS (CEMUHAPHI) 98
- nabopaTopHBIC 3aHATHS -
CamocTosiTesibHasi padoTa o0yuaromerocs (Bcero), B T.4. 6
Koncynpranuu 2
IIpomexyTouHas arrecTauus B (popMe IK3aMeHA BO 2 4

ceMecTpe




4.2 TemaTu4eCcKHUii IJIAH IMCUMIJIMHBI € y4eTOM padoyeii NpOorpaMMbl BOCIIMTAHUS

HaumeHoBanue pa3sziesa / TeMbl

KoJi-Bo yacoB

JIEKIHHA

NMpaKT./
Jabopar.

CcaM.

pao

B T.4. BOCIL,
pao.

1 CEMECTP

Opraﬂnqeckaﬂ XUMUA

Jlexknun

Beenenue. [Ipeamer oprannueckoit xumun. OpraHnyecKue BELECTBA.

IIpakTH4yeckue 3aHATUS

Teopust crpoeHusi opranuyeckux coeauHeHuit A. M. byrieposa

Knaccudukanus oprannueckux coeauHenuid. Kimaccudukauus peakuuili B OpraHu4yecKoit
XUMUM.

Jlexkuus

Hpe,[[eJ'IBHBIe YrJI€eBOAOPOIBI. AnkaHbl. HI/IKJ'IOEU'IKaHLI.

IIpakTHYecKkue 3aHATUS

Howmenknarypa, CTpyKTypHbIe (JOpPMYJIbl AIKAHOB.

N

XHUMUYECKHE CBOMCTBA aJIKAHOB M CIIOCOOBI UX MOJIYYCHU U MPUMCHCHU A

Jlexkuus

Henpenenbubie yriaeBogopoabl. AnkeHbl. JIM€HOBBIE YTIIE€BOIOPOIbI. AJTKHUHBI.

IIpakTHYecKHue 3aHATUS

Homenknatypa, cTpykTypHbIE (OpPMYJbl alKEHOB, aJlKaJWEHOB, AJKHUHOB.

N

XWMHYECKHE CBOMCTBA AJIKEHOB, AIKUHOB. CTIOCOOBI UX TOTyUYESHHUS.

Jlexknus

ApoMaTnyecKkue yrieBoJ0pOIbl.

IIpakTHYecKHe 3aHATUS

XHUMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOIOB.

['eneTnveckas CBA3b MEXAY KJIacCaMHU YTIIEBOIOPOIOB.

Jlexknus

Kucnoponcoaepamime opraHu4eckue COeqMHEHMsI




HpaRTn'{ecmle 3aHATUSA

Onnoaromublie ciupThl. PeHOIBI. MHOTOATOMHBIE CITUPTHI. 2
Anbaerufipl 1 KETOHBI. 2
Jlekuus
KapOoHoBbie KHCTOTHI 2
IIpakTHyeckue 3aHATUS
CocraB, cTpoeHHE, CBOICTBA, IOJyUYEHUE U IPUMEHEHNE KAPOOHOBBIX KUCIIOT. 2
Howmenknarypa, coctaB, cTpoeHHe, CBOWCTBA CII0XKHBIX 3(pupoB. CBOICTBA )KUPOB. 2
Jlexknus
VYrneBogsl 2
IIpakTuyeckue 3aHATUS
CocraB, cTpoeHHe, CBOICTBa, IOJy4eHHE U TNPHUMEHEHHWE MOHOCAXapHJIOB, JHCaXapHuJIoB, 2
MIOJIMCAaXapUIOB.
I'eneTHueckas CBA3b MEX]y KIacCaMH KMCIOPOACOAEPKAIINX OPraHMYECKUX BEILIECTB 2
Jlexkuust
A3zoTcozepikalire OpraHMuecKue BEIIeCTBa. 2
IpakTuyeckue 3aHATUS
AMUHBL. AMUHOKHUCIIOTEL 2
L{BeTHBIE peakiiuu O0enkoB. HykienHOBbBIE KUCIOTHI. 2
BricokomonekynspHble coeluHeHHs. bruoiornuecku akTuBHble coeinHeHust. @epMeHThl. BUTaMuHBbIL. 2
I'opmoHs!I. JIekapCTBEHHBIE BEIIECTBA.

BCETI'O 3a 1 cemectp: 16 34

Pazgen 2. OO0mas 1 HeOpraHu4veckasi XMMUs

Jlekuus
OCHOBHBIC TIOHATHS W 3aKOHBI XHMUH. 2
IIpakTHYecKue 3aHATUSA
OCHOBHBIE TTOHITHS ¥ 3aKOHBI HEOPTAaHHYECKOW XUMUHU 2
OCHOBHBIE KJIACCHI HEOPTAHMYECKIX COSTUHEHUI 4

Jlexnus
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[Tepuonuueckuii 3akon u Ilepuoanyeckas cucrema J[.M. Menneneena

HpaRTn'{ecmle 3aHATUSA

Crtpoenue aroma. CTpyKTypa NepruoJu4ecKoi CUCTEMBI 3JIEMEHTOB.

CocraBieHue 3JIEKTPOHHBIX U TpapuuecKux GopMysT aTOMOB.

Jlexnus

Xumuyeckas cBsi3b. CTpOCHHUE BEIIECTBA

IpakTuyeckue 3aHATHS

Onpe;[eneHHe CBOMCTB XMMHYECKOTI'O 3JIEMEHTA 110 €ro IIOJIOKEHHIO B HCpHOI[H‘ICCKOfI CUCTEMC.

Bunbel xumuueckoi cBsi3u: KOBAJIEHTHAs MOJSPHAS U HEMOJSpHAs, HOHHAs, MeTaNTNUecKas,
BogopoHas. CiocoObl 00pa3oBaHus U pa3pbiBa XMMUUYECKOM CBSI3H.

Jlexknus

Tumnel XUuMHUYECKUX peaKHHﬁ, ux KJ'IaCCI/I(bI/IKaI_II/IH.

HpaKTI/I‘{eCKI/Ie 3aHATUSA

Pemenue ypaBHEHUI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Pemenue ypaBHeHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI.[PIfI.

Jlexkuus

3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUECKHUX PEaKIuil.

IIpakTHYecKue 3aHATUS

CKopocTh XUMUYECKOU PEeaKIINU.

Xumuueckoe pasHoBecue. [Ipunnun Jle-Illarense.

Jlexknus

PactBopsl. JlucnepcHsie CUCTEMBI.

HpaKanecmle 3aHATUSA

KJ'IaCCI/I(I)I/IKaI_II/IH AUCTICPCHBIX CUCTEM.

N

CriocoObI BbIpaKE€HUS! KOHIIEHTPAIMKM PaCTBOPOB: MAaccoBast 10JIs1 PACTBOPEHHOI'O BEIIECTB

Jlexknus

Teopust PTIEKTPOTUTHUESCKOMN TUCCOITHAITNH.

IIpakTHYecKue 3aHATUSA

Teopus anexTponutudeckoit nuccormanuu. CHIbHBIE U C1a0bIe DJIEKTPOTUTHI

Peakmun oOMeHa B BOJHLIX paCcTBOpaAx JJICKTPOJIUTOB. Honnsie PCaKnu.

Jlexkuus

I'mpponus coneil.
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IIpakTHYecKHne 3aHATHUSI 2
Pemenne ypaBHEHHsI THAPOIM3a COJICH. 2
DIIEKTPOIIH3.

Jlekuus

Hemerannel

IpakTuyeckue 3aHATHS

Onementhl VI rpynmner rmaBro# moarpynmnst [ICD. Dnementsl VI rpyniibl riaaBHON HOATPYIIIBI 2
11CO

Onementsl 1V u V rpynmnsl riaBHoi noarpynmst [1ICO. 2
Jlexknus

Merasuisl

IIpakTnyeckue 3aHATHS

I'maBHas moarpymma I rpyrima — menoYHble METallIbl, HATPUH, KW U UX coequHeHus. [looounas 2
noarpynna | rpynmnsl, Meab u €€ coenunenus. ['maBHas noarpynna Il rpynmnsl — ménoyHozeMenbHble

MeTaJuIbl, KalblMi U ero coequHenus. [lobounas noarpynmna Il rpynmnsl — HUHK U €10 COEAMHEHMUS.

I'maBnast noarpymnmna Il rpynmnst — amomMunmii u ero coenunenus. Ilo6ounas noarpynna III rpynmst — 2
cKaHauil u ero coenquHenus. [lo6ounas noarpymnmna [V rpynmnsl — TUTaH U €10 COEAMHEHHUS.

IToGoynast moarpymnmna V rpynmnsl — BAaHaAUH U €10 COEIMHEHUsI.

Jlekuus

[ToGoynast moarpymnmna VI rpynmnsl — XpoM U €ro COeAUHEHHUS.

IToGounast noxarpymnmna VI rpynmsl — Maprasen v ero COeAMHEHMUS.

IIpakTnyeckue 3aHATHS

XHMMHUUYECKHE CBOMCTBA XpOMa U €0 COCAMHEHUN. 2
XHUMUYECKUE CBOMCTBA MapraHila U €ro COCAUHEHUMN. 2
Jlekuust

Koppo3sus metamioB. CiocoOb! 3aIUTI OT KOPPO3HH.

IIpakTHYecKue 3aHATUSA

CriocoObl 3a1UThl OT KOPPO3UH 2
B 1.4. mo rutany BocnuTaTenbHON paboThI, OCEIeHnEe My3est | OpHOro yHUBEpCHUTETA. 2
Jlekuust

Crnnagsl

IMpakTuyeckue 3aHATHS
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Krnaccudukanus criaBoB 1 UX 3HaUYEHHE. 2
[IpaBuia nmpuMeHeHHs] HEOPraHUYECKHX BEIIECTB B NMPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pPEHUSA 2
COOTHOIIEHHS PUCK-TIONb3a
I'mo6GanpHBIC 3KOIOTUYECKUE MTPOOIEMBI COBPEMEHHOTO MHUDA. 2 1
DKOJIOTMYECKHU TPaMOTHOE TTOBEJCHUE B OKPYXKAIOIIEH Cpeie. 4 1
B T.4. mo rutany BociuTaTeIbHOM pabOTHI, ocenieHue Mmy3ei kBaptupsl .. Menaeneesa. 4 2
CamocTrosiTesibHasi padoTa
BCEI'O 3a 2 cemecTp: 26 64

Koncyabranms - 2 yaca
IIpomexyTouHas aTTecTanus B popme dK3amMeHa- 4 yaca

HUTOI O 3a kypc 136 4., u3 HUX: 38 98
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5 YCJIOBUSA PEAJIM3ALIUU TUCHUTIJIMHBI

5.1 TpeOoBanussi K MHHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecre4YeHn o

Peanu3anus nporpaMmbl AUCHUIIIMHBI TpeOyeT HAIWYMS y4eOHOTO KabuHeTa
1416.

KoMITIeKTHOCTh:  TOCa/louHble MecTa IO KOJMYECTBY OOYYaromIuXxcs;
mkad/crenmnax 1; aBrToMmaTH3UpOBaHHOE pabovee MECTO: TIEPCOHATBLHBIN KOMITBIOTED
B 161 B cocrae ATX 200 G4620 DDR4/500 Gb/a+MOHUTOP ACER V226HQL
auar.21.50.+MbIIIb+KJIAB - 1 mrT.; gocka-skpad 1 1IT.; WHTEPAKTUBHBIN
npoektop NEC U321Hi MT - 1 wr.; uctounuk 6ecrnepedoitHoro nutanus Nippon —
lwt.; cereBoil punbtp Buro 1.8 merpa — 1 mr. JIuneH3noHHOe mporpaMMHOE
obecrieuenue: I[10 Microsoft (OC Windows 10, MS Office 2013) CpoGoano
pacripocTpansieMoe rporpamMmmHoe odecneuenue: Adobe Acrobat reader DC, 7Zip.

5.2 UudopmanuonHoe odecneyeHue 00ydeHust
Ilepedyenb pexoMeHayeMbIX Y4eOHbIX H3aaHuil, UHTEepHeT-pecypcoB
OcHoBHas JquTEparypa:

1 IMabpuensy, O. C. Xumus: 10-i1 knacc: 6a30BbIi ypoBEHb : yueOHUK / O.
C. T'a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3A., crep. — MoOCKBa :
[Ipoceemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr :
ANEKTPOHHBIN // JlaHb : onekTpoHHO-OmMOMmMoreyHass cucrema. —  URL:
https://e.lanbook.com/book/335039 —  Pexum  jgocTyma: IS aBTOPH3.
II0JIb30BATEIIEH.

2. T'abpuensn, O. C. Xumus: 11-i kimacc: 6a3oBbiii ypoBeHb : yueOHuk / O. C.
INa6puensa, U. I'. Octpoymos, C. A. CnagkoB. — 5-€¢ u3fd., crep. — MockBa :

IIpocBemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — TekcT :
ANEKTpOHHBIN //  JlaHb : 2yeKTpoHHO-OMONMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/335036 — Pexum pmoctyma: s aBTOpH3.
MOJIb30BATEIICH.

JlonosiHUTE ILHAS JIMTEPaTypa:

1 Xumust : yaeOHUK J1si cpeiHero mpodeccruonansHoro oopazosanus / .
A. Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox o61iet penakiyeit
I'. H. ®aneeBa. — 2-e u3x., nepepad. u mporn. — Mocksa : M3narensctBo FOpaiir,
2022. — 431 c. — (ITlpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-7723-
3. — Texcr : anexTponnsiii // OOpa3zoBarensHas miatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491035. DiekTpoOHHBIH pecypc

2 O6mass xumus. Ilpaktukym : ydyeOHOE TOCOOME [JIi CPEIHETO
npodeccuoHanbHoro oopazosanus / H. JI. 'munka ; mox penakiueid B. A. Ilomnkoga,
A. B. babkosa, O. B. HectepoBoii. — Mockga : MznarensctBo Opaiit, 2023. — 248
c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-17503-5. — Tekcr :
anekTpoHHbt  //  OOpasoBatenpHas tuiatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/533204 DiekTpoHHBIN pecypc
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https://e.lanbook.com/book/335039
https://e.lanbook.com/book/335036
https://urait.ru/bcode/491035
https://urait.ru/bcode/533204

3 Pocun, U. B.

Xumus. Y4eOHMK W 3aJauyHUK : JUIA CpPeaHEro MpodeccHOHAIBHOTO
obopazoBanust / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — MockBa :
NznmarensctBo HOpaiit, 2022. — 420 c. — (IIpodeccnonansHoe oOpa3zoBaHue). —

ISBN 978-5-9916-6011-2. — Tekcr : anekTpoHHbIH / OOpa3zoBaTenpHas iatgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/490038. DnekTpoHHBIH pecypc

4 3aiines, O. C.

Xumus. JIabopaTopHbI MPAaKTUKYM U COOPHUK 3a/1ad : yueOHOe mocooue s
cpenHero mpodeccuonanpHoro obpazoanus / O. C. 3aiineB. — MockBa :
N3narensctBo FOpaiit, 2022. — 202 c. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-8746-1. — Tekcr : anexkTpoHHbIH / OOpa3zoBarenbHas matgopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/491481. DneKTpOHHBIH pecypc

5 Cwmapsirus, C. H.

Heopranuueckast xumus. [IpakTukym : yueOHO-IIpaKTHYECKOE MOcoOue st
cpeanero npodeccuonanbHoro oopazosanust / C. H. Cmapeirun, H. JI. barnagen, U.

B. J[lanimakoBa. — MockBa : HM3znmarensctBo IOpaiit, 2021. — 414 c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-03577-3. — Texkcrt
anekTpoHHbI  //  OOpasoBatenbHas mmiargpopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/477871. DneKTpOHHBIH pecypc

6 Tynukun, E. W.

XuMHUsI B CEJIBCKOM XO3SIUCTBE : YyueOHOe mocoOue i CpPEeaHero
npodeccuonanbHoro odpazopanus / E. M. Tynukun. — 2-¢ u31., UCIIP. U JOM. —
MockBa : MzparensctBo IOpaiit, 2022. — 184 c¢. — (IIpodeccuonanpHOE
obOpazoBanue). — ISBN 978-5-534-04160-6. — Tekct : »dIEKTPOHHBIN //
Oo6pazoBarenpHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491664.
DJIEKTPOHHBIN pecypc

7 Onetinukos, H. H.

XuMusl. AJNTOPUTMBI pELIEHUs 3aJad W TECThl : ydeOHOoe mocoOue is
cpeanero npodeccuonanprHoro oopazopanus / H. H. Oneitnukos, I'. I1. MypaBbeBa.
— 3-e u3m., ucnp. u gom. — Mocksa : UzmarensctBo FOpaiit, 2022, — 249 ¢. —
(ITpodeccnonansroe oOpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct
anekTpoHHbI //  OOpasoBatenbHas mmiargpopma HOpaitt [caiit]. — URL:
https://urait.ru/bcode/491790. DekTpoOHHBIH pecypc

HNuTepHeT-pecypcesnl:

"®roC COO - denepaibHblil ToCyIapcTBEHHBIH 00pa30BATENbHBIN CTAHIAPT CPEIHETO OOIIErO
o0OpazoBaHus

i ®rOC CIIO — ¢exepanbHBlii  TrOCYIapcTBEHHBIH — 0Opa3OBATENbHBI  CTAHAAPT  CPEIHETO
npodeccrnoHaIEHOT0 00pa30BaHus MO CIIEHUATBEHOCTH (TTpodeccrn)

i OIT COO — penepanbHas 0O6pazoBaTebHas IPOrpaMMa CPEIHEro OOIIEro 00pa3oBaHHUsl
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