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1. Ilepevens MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 y4eOHOMY NpeaAMeTy.
1.1. O6aacTh NPUMEHEHUS MTPOrPAMMBI
PaGouas mnporpamma yuyeOHOro mnpeaMera «XHUMHUS» SIBISETCS 4YacTblO 00pa3oBaTEIbHOMN

MpOrpaMMbl B COOTBETCTBHH C:

- ®denepanbHbIM roCy/1apCTBEHHBIM 00pa30oBaTeNbHbIM CTaHJIapTOM CpeIHEro
npodeccronansHOro obpaszoBanusi mo crenuanbHocTH 33.02.01 ®dapmamus (IIpukaz MuHuctepcTBa
npocsemenust Poccuiickoit ®eneparmu ot 13.07.2021 Ne 449 «O6 yrBepxaeHHH ¢enepaabHOro
roCy/IapCTBEHHOI0 00pa30BaTeNbHOTO CTaHJapTa CpeAHero MnpoQecCHOHAIBHOTO O0pa30BaHUSA IO
cnenuanbHocT 33.02.01 dapmarus»);

- ®enepanbHbIM TOCYJApCTBEHHBIM 00pa30oBaTeNbHBIM CTAHIAPTOM CpEIHEro  OOIero
obpazoBanus (IIpuka3 Munuctepcra npocsemenust Poccuiickoit @enepamuu Ne 413 ot 17.05.2012 «O6
YTBEPXKICHUH (eAepabHOrO TOCYAAPCTBEHHOrO0 00pa30BaTENIbHOTO CTaHJapTa CPEeIHEro OOILIero
o0pa3oBaHU»).

Pabouas nporpamma cocTaBiieHa C y4ETOM:

- (enepanpHOll 00pa3oBaTeNbHONM MPOTpaMMbl cpenHero odmiero oobpazoanus (POII COO),
yrBepxkieHHou [Ipukazom MunucrtepcrBa npocseuienus Poccuiickoit @enepanuum Ne371 ot 18.05.2023r.

1.2. [Inanupyemble pe3yabTaThbl 00y4eHHs

OCHOBHBIMU IEJSIMH U3YUYCHHS] XUMUU SBIISIOTCS:

dbopMHUpOBaHHE HWHTEpPECAa M CTPEMIICHHS OOYy4YaloIMXCAd K HAyYHOMY H3YUYCHHMIO MPUPOJIHI,
(dbopMHEpOBaHKE TIPEACTABICHHUI:

0 MaTepuajIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBICHUW MPHUPOIBI, O
MECTe XMMUH B CHCTEME €CTECTBEHHBIX HAYK M €€ BEIYIIEeH pOoiu B 00ECIICYCHU U YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEHICHUH MPOOJIEM HKOJIOTHYECKON, HPHEPreTUYECKOM W MHUILEeBOW Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPUAJOB, HOBBIX HCTOYHHKOB HSHEPrHH, B 0OECICYCHHUU
paIMOHaIBFHOTO MPUPOOTNIONB30BaHMS, B (POPMHUPOBAHIN MUPOBO33PEHHUS U OOIIEeH KyIbTyphl YeTOBEKa,
a TaKKe HKOJIOrMYecKd 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpefie;

OCBOCHHME CHCTEMBbl 3HAHUM, JIEKAIIMX B OCHOBE XHWMHUUYECKOW COCTAaBJISIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (YHIAMEHTAIBHBIX TOHSTHH, 3aKOHOB W TCOPHH XWUMHUH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUM BEIIECTBA HA pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJSPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHIX
peakiuii, 0 XMMHYECKOM pPaBHOBECHHU, pPACTBOpaxX M JUCHEPCHBIX CHUCTEMax, 00 OOIMMX HayYHBIX
MPUHIIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopMupoBaHHe Yy OOyYarOUIMXCSd OCO3HAHHOTO TOHMMAHHA BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHWM A7 OOBSICHEHHS KIIOYEBBIX HUACH U MpoOJeM COBPEMEHHOW XHUMHUH, IS
OOBSICHEHUSI W TIPOTHOZUPOBAHMS SBJICHHI, MMEIOLIUX E€CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO
pemeHus: mpoOJieM, CBSI3aHHBIX C XWMHEW, TMPOTHO3UPOBAHMS, aHAIW3a W OIEHKH C TO3UIHI
9KOJIOTUYECKONW O€30MacHOCTH TOCJIEICTBUI OBITOBOM ¥ TMPOW3BOJCTBEHHON JESITEIILHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHUYECKUM TIPOU3BOICTBOM, UCIIOIH30BAHUEM H MEPEPAOOTKOM BEIIECTB;

yrayOJIeHHe TIPEACTABJICHUN O HAYYHBIX METO/JaX MO3HAHHWSA, HEOOXOJMMBIX NJIsi MPHOOPETCHUS
YMEHHUI OPUEHTUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHUS XUMUYECKUX SBICHUI, UMEIOIUX MECTO B
MIPUPO/IC, B IPAKTHUECKOMN IeATEeIHHOCTH U MOBCEIHEBHOM KU3HU.

B pPE3YyIbTaTeC MUIYUCHUA TMPECAMETA Y 06yqa10meroc51 JOJIXKHBI OBITh C(I)OpMI/IpOBaHBI
JIMYHOCTHBIC, METANTPCAMETHBIC U ITPEAMCTHBIC PE3YJIbTAThI.



1.2.1. JInyHOCTHBIE pe3yabTaThl

JIM9HOCTHBIE Pe3yIbTaThl OCBOSHUS MpeaMeTa « XUMUsS» OTPAKAIOT CHOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIBHOM W  TPAKTUYECKOW JEATENbHOCTH OOy4aroIluXcs B  TPOIECCe  pealu3aluu
00pa3oBaTEeNbHON JAEATEIBHOCTH, B TOM YHCJIE B YaCTH:

JI1. I'pasxktaHCKOTO BOCTIMTAHUSI:

OCO3HAaHHA OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXXEHHUS K
3aKOHY U MIPaBOIMOPSIIKY;

MPEJICTABICHUS O COLUATbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOH TBOpPYECKOW [EATENbHOCTH MPHU CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATH MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JAPYTUX THpU
aHaJIM3€e Pa3INYHbIX BUJOB YI€OHOU NESTEIHHOCTH,

JI2. [TaTrpuoTH4eCcKOro BOCIUTAHUS:

[IEHHOCTHOTO OTHOILIIEHUS K UICTOPUYECKOMY U HAyYHOMY HACIEINI0 OTEYECTBEHHON XUMUU;

YBa)XKEHUSI K IPOLIECCY TBOPUYECTBA B OOJIACTU TEOPUM M MPAKTUYECKOTO MPHIOKEHUS XUMHH,
OCO3HaHUS TOr0, YTO JaHHbIE HAYKU €CTh pPe3yJabTaT [UJIMTENbHBIX HAOMIOJCHUI, KPOMOTIMBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, TTOCTOSIHHOTO TPYAa YYE€HBIX U TPAKTHKOB;

WHTEpeca U MO3HABATCIbHBIX MOTHBOB B TOJYYCHHUH H IOCJICIYIOMEM aHAIH3e UHPOPMAIUH O
MIEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTCYECTBCHHON XUMUU;

JI3. IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

HPABCTBCHHOT'O CO3HAHUS, STUICCKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallUU, CBA3AHHBIE C XUMUYECKHUMH SIBICHUSMH, UM MPUHUMATH
OCO3HaHHBIE PEIICHNUs, OPUEHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMIOBEACHHE U TMOCTYIKM CBOMX TOBapHIEHd C TO3UIMMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHUI MOCTYIKOB;

JI4. ®opmupoBaHus KyJIbTyphl 3J0POBbSI:

NOHMMAaHHSA IIEHHOCTeH 370poBOro u 0Oe3omacHOro oOpasza JKM3HHU, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37[0POBbBIO;

cOOJTI0IeHHSI TIPAaBHII OE30TTaCHOTO OOpAaIIeHHs C BEIIECTBAaMHU B OBITY, MOBCETHEBHON KU3HH, B
TPYAOBOM AEATEIbHOCTH;

MOHMMAaHUS [IEHHOCTH TPaBUI WHIAWUBUAYAIBHOTO U KOJUIEKTMBHOTO 0€30MacHOr0 TMOBEICHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEICTBUH W HENPUITUS BPEOHBIX MPUBBIYEK (YIOTPEOJICHHS] alIKOTrOJs,
HapKOTHUKOB, KYPEHHUS);

JIS. TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATEIIbCKOH  JIEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW M JPYTHUX BUIAX JCSITCILHOCTH;

YCTAaHOBKH Ha aKTHBHOE yYaCTHE B PEIICHUH MPAKTUYCCKUX 337129 COIMALHOW HAIIPABICHHOCTH
(B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YUEHHI0 TpodecCuil pa3inuyHOro poja, B TOM YHCIE HA OCHOBE
MIPUMEHEHUS MTPEIMETHBIX 3HAHUH 0 XUMHH;

YBaXXEHHUSI K TPYY, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHIYAJILHON TPaeKTOpPHH OOpa3oBaHWs, OymyIieH
npodeccun W peaau3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

JI6. DK0JIOrn4ecKoro BOCIIUTaHUSA:



9KOJIOTUYECKHU 11€J1ECO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK MCTOUHHUKY CYILECTBOBAHUS KU3HU
Ha 3emie;

NOHUMaHM TJO0AIBHOTO XapakTepa SKOJIOTHYECKHX MpOoOJIeM, BIUSHHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HAHMSI HEOOXOIMMOCTH HCIOJBb30BAHMUS JOCTIDKEHHM XHMHUHU JUIS DPELICHHS BOIPOCOB
PaLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOT'O HENPUATHS NECUCTBUM, NIPUHOCAIIMX BPEJ OKPYKAIOLIEH MPUPOAHON Cpelle, YMEHHUs
IIPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMYECKHUE IOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U
IIPEIOTBPALLATD UX;

HaJIU4Ms Pa3BUTOIO JKOJIOITMYECKOTO  MBIIIIECHUS, HKOJIOTMYECKOM KYJIbTYPBI, OIBITA
JEATEIbHOCTH HKOJIOTMYECKON HAIIPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MMM B II03HABATEIIBLHOM,
KOMMYHUKAaTHBHOH ¥ COLMAIBHOW TPAKTHKE, CIIOCOOHOCTM M YMEHHMS AaKTUBHO IPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

JI7. lleHHOCTH HAyYHOI'O MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLECTBEHHON
IIPAKTUKU;

IOHUMaHMs CcHeuM(UKH XUMUM KaK HayKd, OCO3HaHus €€ poid B (HOPMUPOBAHHUU
palMOHAIBbHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEJICTaBICHUs] 00 OKpYKAIOIIEM MUPE
KaK O €IMHCTBE MPUPObl U YEIOBEKA, B IO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH IpodieM
COXpaHEHUs IPUPOTHOTO PABHOBECUS;

yOexAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHM JJIi COBPEMEHHOW IMBWIM3ALMM: B €€
I'YMaHMCTHYECKOM HalpaBIeHHOCTH M BaXKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepuanbHOM KyJIbTYphI,
B pelIEHUH INI00ANBHBIX MPOOJIEM yCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETHUECKOM,
MUILEBOM U 3KOJIOrMYecKOi 0€301MacHOCTH, B Pa3BUTUU MEIHUIIMHBI, 00ECIIEUEHNHN YCIOBHM YCIIEIIHOTO
TPYZAa U 3KOJIOTMYeCKH KOM(POPTHOM JKU3HU KaXKI0T0 YjieHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOI0B IMO3HAHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS JJIs aHaJIu3a U 0ObSICHEHUS
SIBJIGHUN OKPYXAIOLIero MUpa M MPOUCXOJAINIMX B HEM M3MEHEHUM, YMEHHUs JeiaTb 0OOCHOBAaHHBIE
3aKJIIOUYEHHs Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C LENbI0 MOJTY4YEHUs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENBHO HCIHOJIb30BaTh XUMHYECKUE 3HAHUS JJs peleHHsl mpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

UHTEpeca K ITO3HAHUIO, UCCIIEN0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAHUH 0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU [TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax mpodecCHOHaTbHON ASITETbHOCTH.

1.2.2. MeranpeaMeTHbIe pe3yJabTaThl

YHuBepcaabHbIE I03HABATEIILHBIE ICUCTBHUS:

M1. ba3oBbIe TOrHYecKue ASHCTBHS:

CaMOCTOSITENILHO  (OPMYIIUPOBaTh M aKTyaJU3MpOBaTh MpoOJieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

ONPEAENATh ENN JEITENIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCUTD
pe3yJbTaThI IEITEIBHOCTH C MTOCTABIICHHBIMU LEIISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JJOTHUYECKOTO MBIIIJIEHUS: BBIACIATh XapaKTePHbIE
MPU3HAKU TOHSATUNA M YCTAHABJIMBATH MX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINUE MOHITHUS IS
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O0OBSCHEHHS OTJICIBHBIX (DAaKTOB W SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pacCyXKICHHS (MHAYKTUBHBIC, NEAYKTUBHBIC, 1O AHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOJBI U
3aKJIIOYEHUS;

IPUMEHSATh B IPOIecce MO3HAHUS UCIOJb3yEMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJEJbHBIE MPEJICTABICHUS — XMMUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUECKas
(bopMmyna, ypaBHEHHE XUMHUYECKON PEAKIIMU — IPU PELICHUH YUEOHBIX [T03HABATEIbHBIX U MIPAKTUYECKUX
3aja4, MPUMEHATh HAa3BaHHBIE MOJEIIbHBIC MPEACTABICHUS JJS BBISIBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMHUECKUX PEAKLINH.

M?2. ba3oBble UCCIEN0BATENLCKUE AEUCTBUS:

BJIaJICTh OCHOBAMH METO/IOB HAYYHOT'O MIO3HAHUS BEUIECTB U XUMUUECKUX PEAKIINN;

(bopMynupoBaTh LEIH U 3a/la4l MCCIeI0BaHUs, UCIIOIb30BaTh OCTaBIEHHbIE U CAMOCTOSTENILHO
c(OopMyIHpOBaHHbIE BONPOCHl B KAayecTBE HHCTPYMEHTA IO3HAHMS W OCHOBBI Il (POPMHUPOBAHUS
TUIIOTE3BI 10 POBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUMH;

BJAJeTh HABbIKAMHM  CAMOCTOSTENILHOTO  IUIAHUPOBAHMS U IPOBEIEHUS  YYEHHYECKHUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIONaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €ro pe3yibTar, (OpMYIHPOBaTh 00OOIIEHUS M BHIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOK paboTe;

nproOpeTaTh OMBIT YYEHWYECKOH HCCIEeNOBATEIbCKOW M MPOEKTHOW NESATEIHHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIEHUs] NPAaKTUYEeCKUX 33a7ad,
IIPUMEHEHMIO Pa3JINYHbIX METOI0B MO3HAHUSL.

M3. Pabora ¢ uadopmanueii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAaX HH(OpManuu (HaydHO-TIOMYJsSpHas JUTEeparypa
XMMUYECKOI0 COJIepKaHus, CIpaBOYHbIe ocoOus, pecypcbl MHTepHeTa), aHAIM3UpOBaTh HH(DOPMAIIIO
pa3NMYHBIX BHIOB W (OpPM TPEACTABICHHS, KPUTHUECKH OIECHUBATh €€ JIOCTOBEPHOCTh U
HETMPOTHBOPEYNBOCTb;

(bopMyTHpOBaTh 3aMPOCHl M MPUMEHATH PAa3IMYHBIE METOJIBI TIPH MTOUCKE B 0TOOpe MH(OpMAInH,
HEOOXOAMMO JIJTs1 BBITTOJTHEHHS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

npuoOpeTaTh OMNBIT HUCMOJb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMalbHYIO (opMy mpeacTaBieHuss WHPopMalUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCTIOJIF30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEJICTBA NMpHU paboTe ¢ XUMHYECKOH HH(OpMaInei:
MPUMEHITh MeXNpeaMeTHble ((u3nueckue W MaTeMaTH4eCcKHe) 3HAaKU U CHUMBOJbBI, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCTIOJTF30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

YHUBepcallbHbIe KOMMYHUKATHBHBIC JICHCTBUS:

M4. Oo61ieHue:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKAaeMOW TeMbl B XOJ€ Auaiora W/WIH JUCKYCCHUH,
BbICKa3bIBaTh HJICH, (bOpMy.]'II/IpOBaTI) CBOHU Hpe}IJ'IO)KeHI/Iﬂ OTHOCHUTCJIIBbHO BBIITIOJIHCHUSA Hpe}IHO)KeHHOﬁ
3a71a4M;

MS5. CoBmecTHAs IS TENLHOCTD:

BBICTyHaTI) C HpeSeHTaHHeﬁ peSy.]'H)TaTOB HOSHaBaTeJ'II)HOI\/’I JCATCIIBHOCTH, HOJ'Iy‘-IeHHI)IX
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CaMOCTOATENIbHO WJIA COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUM XWMHYECKOIO HKCIIEPUMEHTA,
MIPAKTUIECKON pabOTHI MO MCCIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaTu3allii yaeOHOTO POEKTa,
1 hopMyITHpOBaTh BHIBOJIBI 110 PE3yabTaTaM MPOBEACHHBIX UCCIEAOBAHUN MTyTEM COTJIACOBAHUS TIO3HUIIHIMA
B X0/JIe 00CYXIeHHs 1 0OMeHa MHEHUSIMHU.

YHuBepcaabHbIE peryIsaTUBHBIC JEHCTBUS:

M6. Camoopranu3anus:

CaMOCTOSITEJIbHO TJIAHUPOBATh M OCYIIECTBIIATh CBOIO ITO3HABATEIBHYIO JICATEILHOCTD, OTPEIEIIss
e€ 1eauM W 3aJaud, KOHTPOJMPOBATH MU IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpejjiaraeMbli
QITOPUTM JCHCTBUM TPU BBIOJIHEHUU YYEOHBIX W HCCIENOBATEIICKUX 3a/ad, BeIOMpaTh Hawmbolee
3¢ (HEeKTHBHBIN CIIOCO0 MX PEIICHHS C Y4ETOM MOJIYYCHHUS HOBBIX 3HAHHM O BEHIECTBAX M XMMHUYECKUX
peakuusix;

OCYIIECTBIISATh CAMOKOHTPOJIb JIEATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOIICHKHU.

1.2.3. IIpeameTHbIe pe3yabTaThl

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs») OTpa)karoT:

IT1. ChopMupoBaHHOCTb MPEACTABICHUNA: O MECTE€ U 3HAUYEHUHM OPraHUYECKOH XUMHM B CHCTEME
€CTECTBEHHbIX HayK W €€ poju B OOECHeYEeHHWH YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA B PEIICHUU
poOIIEM SKOJOTHYECKON, YHEPTETUIECKON 1 MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUN
HOBBIX  MaT€pUaJIOB,  HOBBIX  MCTOYHUKOB  DBHEPIUM, B  OOECHEUEHUU  PALUOHAIBHOTO
MPUPOJIOTIONB30BaHNS, B (DOPMUPOBAHMH MHPOBO33PEHHS W OOILICH KyJIbTYyphl YEJIOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpPEIE;

I12. Bnagenue cucteMoi XMMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAOIIME MOHATHS — XMMHUYECKMH 3JI€MEHT, aTOM, AP0 U 3JIEKTPOHHas 000J0YKa
aToma, s-, p-, d-aToMHble OpOHMTaIM, OCHOBHOE M BO30YXAEHHOE COCTOSHHMS aToma, TMOpHIU3aIus
aTOMHBIX OpOuTaneil, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHHS,
XUMHYECKas CBS3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA OOBEM, YrIepOoIHbIA CKeNeT, PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaIIEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTypHasi U NPOCTPAaHCTBEHHas (reoMeTpuyecKas), HW30Mepbl, FOMOJOTMYECKHH psiji, TOMOJIOTH,
YIJIEBOJIOPOABI, KHUCIOPOJI- W a30TCOAEPkKAIIME OpPraHU4YEeCKHUE COECIMHEHHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISPHBIE COCAUHEHUS;

TEOpHH, 3aKOHBI (mepuoanyeckuit 3akon J[.M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BeniectB A.M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPAIICHHUS
DHEPrUM MpPU  XUMHUYECKHMX  PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKMM  A3BIK  XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIME B OCHOBE TOHUMAHUS IPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHUX
SIBJICHUM;

MIPECTABJICHUS] O MEXaHMW3MaX XMMHYECKUX DPEAKUUH, TEPMOJAMNHAMUYECKUX W KHHETUYECKHX
3aKOHOMEPHOCTSAX HUX NPOTEKAHMsS, O B3aHMMHOM BIIMSIHUM aTOMOB M TPYyII aTOMOB B MOJEKYJAxX
(MHOYKTUBHBIA U Me30MepHBIN 3 dexTsl, opueHTanTsl | 1 I pona);

(akTOJIOTMUECKUE CBEJCHHUS O CBOICTBAaxX, COCTaBe, MOJYUEHUH M O€30MacCHOM HCIIOJIb30BAHUHU
BOXHEUIINX OPraHUYECKUX BEIIECTB B OBITY U NMPAKTHUECKOW JEATENIbHOCTH YeOBEKa, OOIMX HAYUHBIX
MPUHIUIAX XUMHUYECKOTO MTPOU3BO/ICTBA (HA MPUMEpE NMPOU3BOACTBA METAHOJA, TepepaboTKU HEPTH);

[13. ChopMupOBaHHOCTh YMEHUII: BBISIBISTH XapaKTEPHbIE MPU3HAKY MMOHATUH, YCTaHABIUBATD UX
B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHHSI U CBOMCTB
OPraHNYEeCKUX COCTUHEHUM;

[14. CpopMupoBaHHOCTh YMEHHI HCHOJIb30BaTh XHMHUYECKYIO CHMBOJHUKY JJSI COCTaBICHUS
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MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (HOPMYT OpraHUYECKHX
BELIECTB;

COCTaBJISITh ypPAaBHEHUS XMMHMUYECKHUX pEaKIMH U PacKpbIBaTh MX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN IOCPEICTBOM COCTaBJIEHHUS JJIEKTPOHHOrO OajlaHca 3TUX peakuui,
peakiuii HFOHHOTo 0OMeHa IMyTEM COCTAaBIICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHU4YECKUX BEILECTB JJI MIUIFOCTPALMU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUS],

I15. ChopMupoBaHHOCTh YMEHMI: yCTaHABJIMBATh IPUHAIIEKHOCTh U3YYEHHBIX OPraHUYECKHUX
BEIIECTB 10 MX COCTaBy M CTPOCHHMIO K ONpEAEIEHHOMY KIAcCy/TpylIie COEIUHEHUH, IaBaTb UM
Ha3zBaHMs 1o cucrematndeckod HomeHknarype (IUPAC) um npuBoaWTh TpUBHAIbHBIE Ha3BaHUS IS
OTIENbHBIX MPEACTABUTENCH OpPraHUYECKUX BEIIECTB (ITWJIEH, AalUEeTWIEH, TOJIYyoJ, IJIMLEPHH,
STHJICHIJIMKONIb, (eHos, (opManbaerus, ameTalbJeruj, aleToH, MypaBbHHAs KHUCIIOTA, YKCYCHas
KHCJIOTa, CTEApUHOBAasA, OJICMHOBAs, MaJbMUTHHOBAs KHUCIOTHI, TNIMLUH, aJaHWH, MallbTo3a, (PpyKTo3a,
aHWJIUH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

I16. CdopMHUPOBaHHOCTh YMEHHUS OIpPENENATh BUJ XHUMHYECKOM CBSI3M B OPraHUYECKHUX
COeAMHEHUX (KOBAJICHTHAS U NOHHAs CBS3b, G- U M-CBSI3b, BOJAOPOIHAS CBS3b);

I17. CdhopMHpPOBAaHHOCTE YMEHMSI HPUMEHSTb IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A.M. bytnepoBa /i 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

I18. CdopMupoBaHHOCTH YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3HUECKUE W
XMMHUYECKHE CBOWMCTBA THUIMYHBIX MPEACTABUTENECH pa3IMUHBIX KJIACCOB OpPraHUYECKUX BELIECTB:
QJIKAHOB, IMKJIOAJKAaHOB, AJKEHOB, AJKaJUEHOB, AJIKMHOB, apOMaTHYECKHUX YIJIEBOJAOPOJOB, CIIHUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBHIX U CIIOKHBIX 3()UPOB, KUPOB, HUTPOCOSIUHEHUN U
aMMHOB, AMHMHOKHUCIIOT, O€JIKOB, YIJEeBOJOB (MOHO-, AM- M TOJMCAXapHIOB), WIUIIOCTPUPOBATH
TFEHETUYECKYI0 CBSI3b MEXKAY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKMX pPEakUuil cC
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYI;

I19. CdopmMupoBaHHOCTb yMEHHUS TOATBEP)KAATh Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTU OPTaHUYECKUX COSAMHEHUIN OT KPaTHOCTHU U THIIA KOBAJICHTHOM
CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYII aTOMOB B MOJIEKYJIax;

I110. ChopMHupOBaHHOCTH YMEHHUS XapaKTePU30BaTh HICTOYHUKH YTJIEBOJOPOIHOIO ChIPhs (HEPTH,
MPUPOAHBII Ta3, yrojp), CIOCOOBI €ro nepepadoTKM U NPAKTHYECKOE IMPUMEHEHHE IPOIYKTOB
nepepaboTKH;

IT11. CdhopMupoBaHHOCTb BIAJEHHUS CHUCTEMOH 3HAHUM O €CTECTBEHHO-HAyUHBIX METOAAxX
MO3HAHUSI — HAOIOACHUHU, U3MEPEHUH, MOJAEIMPOBAHUHU, HKCIEPUMEHTE (peaJlbHOM M MBICIIEHHOM) U
YMEHHUSI IPUMEHSATH 3TU 3HAHUS;

[112. CdopMHUPOBAaHHOCTH YMEHHUS TNPUMEHSATh OCHOBHBIE OMNEPALUU  MBICIUTEIbHOM
NEesTeIbHOCTH — aHAJIU3 M CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3alllio, BBISBICHHE NMPUYUHHO-
CJIEJICTBEHHBIX CBA3EH — JIUI U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINN;

I113. ChopMHpOBaHHOCTh YMEHUH: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHUSMHU U
MPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB sl 0ojiee OCO3HAHHOTO MOHUMAHUS
CYLIHOCTH MaTEpUalIbHOIO €AMHCTBA MUpPA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS 10 OPraHUMYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

I114. CdhopMUpOBaHHOCTb YMEHMH: MPOBOAUTH pPAacy€Tbl IO XUMHUYECKUM (dopMmyiaaM MU
YpaBHEHUSIM XHMMHUYECKUX peakUuil ¢ HCIOJb30BaHHWEM (U3MUECKUX BeIMYMH (Macca, 00bEM ra3os,
KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXJACHUI0O XHUMUYECKOW (OpMysbl BelIeCTBA IO M3BECTHBIM MACCOBBIM JIOJIIM XHUMHUYECKHX
3JIEMEHTOB, MPOIYKTaM CrOpaHusl, INIOTHOCTU T'a3000pa3HbIX BELIECTB;
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I115. ChopmupoBaHHOCTH YMEHHUU: MPOTHO3UPOBATH, AHAIM3UPOBATh W OLICHUBATH C TO3UIIUNA
HKOJIOTUYECKOM OE30MaCHOCTH TOCHIECTBUS OBITOBOW M MPOM3BOJICTBEHHOH NESTEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BEILIECTB, WCIOJIB30BATH IOJYYECHHBIC 3HAHUS Ui MPHHATUS TPAMOTHBIX
penieHuid mpoOJieM B CUTYAIUIX, CBI3aHHBIX C XUMHUEHH;

[116. ChopMHpOBAaHHOCTh YMEHHUH: CAMOCTOSITENILHO IJIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIA
SKCIIEPUMEHT (MOJlydeHUE M H3y4YCHHE CBOWCTB OPraHMYECKHUX BEIIECTB, KaYECTBEHHBIC pPEaKIIHU
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOJAEPKAIIUX OpPraHUYECKUX BEIIECTB, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/lad 10 PAClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJIEHUEM IPaBUII
0e30macHOro oOpalleHusi C BellecTBaMU W J1a0OpaTOpHBIM 00OpyJaoBaHHeM, (HOpPMYIHpPOBaAThH IElb
WCCIICIOBAHMs, TPEACTABIATh B pa3IMYHONW (OpMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U
OLIEHHUBATh UX IOCTOBEPHOCTH;

I117. CpopMHUpOBaHHOCTH YMEHHUI:

coONoIaTh MpaBHJa 3KOJIOTMYECKH LEJNecooOpa3HOro TMOBEACHHS B OBITY M TPYAOBOM
NESATEIBbHOCTH B LESAX COXPAHEHUS CBOETO 3/10POBbsl, OKPYXKAIOLIEH TPUPOIHOM Cpelibl U JOCTUKEHUS €€
YCTOWYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOrO JIEWCTBUSI Ha JKMBBIE OPraHU3Mbl OMNPEIEIEHHBIX
OpraHMYECKUX BELIECTB, NOHUMAs cMbIci nokazaTens [IJIK;

AHAIN3UPOBATH 11€1€CO00PA3HOCTh IPUMEHEHHS] OPIrAaHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PUCK-TIONIb3a;

I118. CdhopmMupoBaHHOCTH YMEHHI: OCYIIECTBISATH IIE€JICHANIPABICHHBIN TOUCK XUMHUYECKON
nHGOpPMAIMY B Pa3IMYHBIX MCTOUYHUKAX (HAy4YHAs M y4eOHO-HAy4dHAas JIUTEpaTypa, CPeICTBa MAaCCOBOM
unpopmanuu, HWHTEpHET u JApyrue), KPUTHUECKH AaHATU3UPOBATh XHUMHUYECKYI0 HWH(OPMALIHUIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C IMOCTABJICHHOMN y4eOHOM 3a1adeii.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMUs» OTPaXaroT:

[119. ChopmMupoBaHHOCTH MPECTABICHUH:

0 MaTepHalbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBIICHUH MPUPOJIBI, O
MECTe W 3HAYCHUH XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK W €€ POJM B OOCCIICUYCHWH YCTOHIHBOTO
Pa3BHUTHS, B PEIICHUH MPOOTIEM IKOJIOTHUECKOM, SJHEPTETUICCKON U THIIEBOI O€30IMaCHOCTH, B Pa3BUTHH
MEMIIHBI, CO3IAaHUN HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHHKOB YHEPTHH, B 00ECIICUCHUN PAIMOHATIBEHOTO
MIPUPOIONONB30BaHUsA, B (OPMUPOBAHWU MHUPOBO33PEHUS M OOIIEeH KyIbTYphl YENOBEKa, a TaKxkKe
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

[120. ChopmMHupoBaHHOCTH BiIaJICHUSI CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOTIOJIATAOIINE MOHITHS — XUMUYECKHI DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIBI, SJIEKTPOHHAs
obonouka aroma, S-, p-, d-aTroMHBIE OpOWUTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aToMma,
THOpUAM3aIs ATOMHBIX OpOWTAaJeH, MOH, MOJICKYJa, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIIBHOCTD, CTCTICHb
OKUCJICHUS, XUMHUYECKas CBA3b (KOBAJCHTHAS, NOHHAS, METAJUTMUECKAs, BOJOPOIHAS ), KPUCTAIUTHYCSCKAS
pemiéTka, XWMWYECKash peakius, pacTBOP, DJIGKTPOJUTHI, HEIJICKTPOIHUTHI, DIICKTPOIUTHICCKAS
JUCCOIMAIUS, CTENeHb JIUCCOIMAIMU, BOJOPOIHBIA TOKa3aTelb, OKUCIUTENh, BOCCTAHOBUTEINb,
TEIUIOBOH 3(PPEeKT XUMUYIECKON PeaKIui, CKOPOCTh XMMHUYECKOM peakilui, XUMUIECKOe PAaBHOBECHE;

TEOpPUU W 3aKOHBI (TEOpUS DIEKTPOJIUTHUYECKON AMCCOIMAINH, TEePUOJUYECKHI 3aKOH
J.1. MeHnneneeBa, 3aK0OH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHHs U MPEBPAICHHS SHEPTUU MIPU
XUMHYECKHX PEAKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJUYECCKHI S3BIK XUMHHU, MHUPOBO33PEHYCCKHE 3HAHWSA, JICKAIIUE B OCHOBE
MOHMMAHHS TPUIMHHOCTH M CHCTEMHOCTH XWUMHUYECKHX SIBIICHUH; COBPEMEHHBIC IPEICTABICHHUS O
CTPOCHHH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJIIPHOM U HAJIMOJICKYJISIPHOM YPOBHSIX;
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IIPEJCTABICHUS O MEXaHU3MaxX XHMHUYECKUX PEaKIHH, TEPMOJUHAMMYECKHX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX NPOTEKAHMSI, 0 XUMUYECKOM PABHOBECUH, PACTBOPAX U TUCHEPCHBIX CUCTEMAX;

(bakTOJIOTHMUECKUE CBEJACHHUSA O CBOICTBAX, COCTaBe, MOJNyYCHHH W OE30MacCHOM HCIOJIb30BaHUU
BOXHEUIINX HEOPraHMYECKMX BEIIECTB B OBITY M NPAKTUYECKOH JAEATENbHOCTH YEJIOBEKa, OOIIMX
Hay4YHBIX IPUHLIUIIAX XUMUYECKOIO IIPOU3BOJICTBA;

I121. ChopMupoBaHHOCTh YMEHHI: BBISABIISTH XapaKTEPHBbIC NMPU3HAKK MOHATHH, YCTaHABIMBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE IOHATHUS IPU ONMCAaHUM HEOPraHMYECKHUX BEILECTB U
UX MPEBPAILICHUI;

[122. ChopMHpPOBaHHOCTh YMEHHUSI HCIOJIb30BATH XMMHUYECKYIO CHUMBOJMKY JUIsl COCTABICHMS
(dbopMys BEmIECTB M YpPaBHEHUH XMMHUYECKHX peakuui, cucremarnueckyto HomeHkiarypy (IUPAC) u
TpUBHAJIbHbIE Ha3BaHUS OTACIbHBIX BEIIECTB;

[123. ChopMHpOBaHHOCTH YMEHUS ONPEIEIATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
JJIEMEHTOB B COEAUHEHMSX, BHJ XUMHUYECKOW CBS3U (KOBAJEHTHAs, MOHHAs, MeETaNINYECKas,
BOJIOPOJIHAS ), THIT KPUCTANINYECKOM PeIIETKN KOHKPETHOTO BELIECTBA,;

I124. CdopMupoBaHHOCTb yMEHHUSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XMMUYECKOH CBSI3U U TUIA KPUCTAIIMYECKON PeIIETKH, 0OMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3MbI
00pa3oBaHMs KOBAJEHTHOU CBS3U;

[125. CpopMupOBaHHOCTH YMEHHUI:

KJaccu(UIUPOBaTh: HEOPraHMYECKUE BEHIECTBA IO HMX COCTaBY, XMMHUYECKHE PEaKIUU II0
pa3NMYHBIM TpPHU3HAKAM (YHCIYy M COCTaBy pEarupyrolidx BEHIECTB, TEIUIOBOMY J(PQEKTy peaxiuH,
M3MEHEHHIO CTETICHEH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH, YIaCTHIO KaTajan3aTopa u Ipyrue);

CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBaHMS U KPUTEPHUU Ul KIacCU(UKALMU M3y4aeMbIX BEILECTB U
XUMHYECKHUX PEaKLIN;

[126. CdopMHpOBaHHOCTh YMEHHs pPACKpbIBaTh CMBICH Iepuoauyeckoro 3akona J[.M.
MeHieneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIONIYI0, OOBSCHUTENbHYIO U MPOTHOCTUYECKYIO
GbyHKIIY;

I127. ChopmMupOBaHHOCTH YMEHUM:

XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB XMMHUYECKHUX 3JIEMEHTOB IEPBOrO—
yeTtBéproro nepuoaoB Ilepmommueckoit cucremsl .M. MenngeneeBa, UCHONb3yd MOHATHS
«QHEPreTUYECKNe YPOBHUY, «IHEPTreTUUECKHE TIOyPOBHUY, «S-, p-, d-aTOMHbBIE OpOUTATINY», KOCHOBHOE U
BO30YXJIEHHOE SHEPIreTUYECKHE COCTOSIHUS aTOMay;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUs] CBOMCTB XMMUYECKHUX HJIEMEHTOB M UX COCIUHEHUH IO
nepuogam u rpynmnam llepnoanueckoit cucremsl .M. MeHneneeBa, BaJe€HTHbIE BO3MOXHOCTU aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0UEK;

[128. ChpopMupOBaHHOCTb YMEHUI: XapaKTEpPU30BaTh (OMUCHIBATH) 00IIME XUMUYECKHE CBOIICTBA
BEUIECTB pPAa3IMUHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAaHME TE€HETUYECKOM CBS3M  MEXIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

[129. CchopMupoBaHHOCTH YMEHUS PACKPHIBATH CYITHOCTH!

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OayiaHca
3THX pEaKUui; peakuuii MOHHOro OOMeHa MyTEM COCTAaBJIEHUS MX IOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHUMU;

peaxkuuii THAPOIN3a;

peakiuil KomriekcooOpa3oBaHus (Ha mpUMepe T'uAPOKCOKOMIUIEKCOB IIMHKA U alTFOMUHHUSA);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TNMPOTEKaHHUsSI XUMHUYECKUX pPEaKIHi C
y4€TOM UX DHEPreTUYECKUX XAPaKTEPHUCTUK, XapaKTep M3MEHEHMs] CKOPOCTH XMMHUYECKOW peaklud B
3aBUCHUMOCTH OT Pa3IUYHBbIX (PAKTOPOB, a TAKXKE XapaKTep CMENICHHs] XUMHUYECKOTO0 PaBHOBECHUS O]
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BIIMSIHMEM BHEITHUX Bo3jaeicTBuil (mpunmumn Jle [larense);

I130. ChopMupoBaHHOCTH YMEHHUS XapaKTEpU30BaTh XMMUYECKHE PEaKIUH, JIe)Kallie B OCHOBE
MIPOMBIIIJICHHOTO TOJXYYCHHSI CEPHOW KHCIOTHI, aMMHaKa, OOIIME HAyYHbIC MPUHIUINBI XUMHUYECKUX
MIPOU3BOJICTB; LIEIECO00Pa3HOCTh MPUMEHEHHSI HEOPTaHMYECKHX BEIIECTB B MIPOMBIIIICHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHHUS PUCK-TI0JIb3a;

I131. ChopMUpOBaHHOCTD BIJIAJICHUS CUCTEMOW 3HAHUN O METOJaX HAyYHOTO IMO3HAHMS SBJICHUHN
IpUPOABl — HaONIOICHHE, W3MEpEHUE, MOJEIUPOBAaHUE, SKCIEPUMEHT (pealbHbIi U MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS NPUMEHSATh 3TU 3HAHUS MPU HKCIEPUMEHTAIHLHOM
UCCIIEIOBAaHUM BEIIECTB M JJIs OOBSICHEHHS XUMHUYECKHX SIBICHUH, HUMEIOUIMX MECTO B MPHUPOJE,
IIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA U B IOBCEAHEBHON KU3HU;

[132. ChopMupoBaHHOCTH YMEHUS BBISBIATH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUHN C TIOHSITHSIMH H
MPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB sl 0ojiee OCO3HAHHOTO TOHUMAHUS
MaTEpUaIbHOTO EJUHCTBA MUPA;

[133. CchopmupoBaHHOCTH YMEHUS TPOBOAUTH PACUETHI:

C WHCIONb30BAaHMEM TMOHSATHH «MaccoBas JOJS BeEIIeCTBa B pPacTBOpE» U  «MOJSpHAs
KOHIIEHTPALIUY;

Macchl BellecTBa UM 00bEMa ra3a Mo M3BECTHOMY KOJIHYECTBY BEIECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYacTBYIOLUMX B PEAKLIUU BEIIECTB;

TEIUIOBOTO 3P eKTa peaKium;

3Hau€HUsl BOJOPOAHOIO IOKAa3aTesisi pPacTBOPOB KHUCIOT M IIEJIOYed C M3BECTHOW CTENEHbIO
JUCCOLMAIUHY;

Macchl (00bE€Ma, KOMMYECTBa BEUIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO W3 MCXOJHBIX BEIECTB
JIAaHO B BUJIE PAcTBOpa C OMpeAeIEHHON MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA WU JAHO B U30OBITKE
(MMeeT mpuMecH);

JIONTU BBIXO/1a IPOAYKTA PEaKIUH;

00BEMHBIX OTHOIIICHUH T'a30B;

[134. ChopMHUpPOBAaHHOCTh YMEHHUM: CaMOCTOSITENIbHO TIJIAHUPOBATh M MPOBOAUTH XMUMHYECKUUN
AKCIIEPUMEHT (IIPOBEJEHUE peaklUid HOHHOIO OOMEHa, NOJITBEP)KJIEHUE KadeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, OINpPEAENEHUE Cpellbl PACTBOPOB BEIIECTB C IOMOIIbIO HHIMKATOPOB,
W3Y4YEHHE BIUSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTb XHMHUYECKOM peakuuu, pelieHue
OKCIIEPUMEHTANbHBIX 3a7ad 1o Temam «Metamnely U «Hemeramns») ¢ CcOOMIOACHHEM MPaBUII
0e30macHOro oOOpallleHUsl C BellecTBaMH U J1a0opaTOpHbIM 00OpynoBaHHEM, (OpPMYIUPOBATH LETb
WCCIIEIOBaHMs, MPEACTaBIATh B Pa3IUYHON (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIW3UPOBaTh U
OLICHUBATbH UX JOCTOBEPHOCTH;

I135. ChopmHupoBaHHOCT, YMEHHI: COOJIO/ATh MpaBUja MOJB30BAHUS XUMHUYECKOU IMOCYI0N U
ab0OpaTOpPHBIM 000PY/IOBaHHEM, OOpAIICHHUs] C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJOTHYECKH L[€1eCO00pa3HOro MOBEIEHUS B OBITY
U TPYJOBOU JEATEIBHOCTU B LENSIX COXPAaHEHHUS CBOETO 3/10pPOBbsI, OKPYXKAIOIEH MPUPOTHON Cpeabl U
JOCTUKEHHUS €€ YCTOMUMBOIO pa3BUTHUS, OCO3HABATH ONACHOCTh TOKCHYECKOIO JIEHCTBUS HA KUBBIC
OpTraHU3MBI OTIPEICIEHHBIX HEOPTAHUYECKUX BEIECTB, MOHUMAs cMbIcH nokazarens [1/IK;

[136. CdopMHpPOBaHHOCTh YMEHHH: OCYIIECTBIIATH IEJICHANPABICHHBIH MOUCK XHMHUYECKOMH
nH(pOpMaLUK B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HaydHas JUTEpaTypa, CPelCTBa MAaCCOBOM
napopmanuy, WHTEpHET © JApyrue), KPUTHYSCKH aHATU3WPOBATh XHWMHUYECKYI0 HH(pOpMaIHIo,
nepepadbaTbIBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C TOCTABICHHOM yueOHOW 3a1auei.

2. O0bem U MecTO YueOHOr0 peMeTa B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

YueOHBIII MpeaMeT OTHOCHUTCS K 00IIeo0pa3oBaTeIbHOMY IUKIY — OOsi3aTelbHbIC Y4eOHBIC
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npeametsl (OYII) o6pazoBarensHOl porpamMmbl B cooTBeTcTBUU ¢ PI'OC mo cnenmanbrocTr 33.02.01
dapmanusi, B COOTBETCTBHHU C YU€OHBIM IJIaHOM H3y4aercs Ha | kypce B 1 u 2 cemectpe.

OO01mast TpyZJ0eMKOCTh YI€OHOTO MpeaMeTa cocTaBisieT 166 9acoB, B TOM YHCIIE: JICKITUH, YPOKH —
111 gacoB, camocrositenbHas pabora — 41 4ac, KOHCyJIbTalMs — 2 4aca, IPOMEXYTOYHAs aTTecTalus —
12 gacos.

®dopma NPOMEKYTOYHOU aTTECTALlUU B COOTBETCTBUU C YUEOHBIM IIJIAHOM — IK3AMEH.

3. Coaep:xanue u TeMaTHYeCKOE IVIAHUPOBAHUE Y4eOHOTO NpeaMeTa
3.1. CtpykTypa yueOHOr0 npeamMera

Ne Oo0bem
pasjieJa, HaumeHnoBaHue pa3ieioB, TeM npeaMeTra, Yposerih
Ne TemblI yac. ocBoCHI

Cemecmp 1

Pa3znen 1 Teoperuvyeckne 0OCHOBbI OPraHU4eCKOH XUMHH 4

Tema 1.1. | IIpeamer opranuueckoit xumuu. Teopust cTpoeHus 4 123
OpraHuueckux coeaunenuii A. M. Byrineposa 7

Pasznen 2 YrieBoaopoabl 24

Tema 2.1. [IpenenbHble yraeBOAOPOABI — AJIKAHBI, IUKJIOATKAHbI 4 1,2,3

Tema 2.2. | HempenenbHbie yrieBOIOPOAbI: AIKEHBI, AlTKaIUEHBI, g 1.2.3
AJIIKUHBI

Tema 2.3. | ApoMaTuyeckue yriieBoJ0pOIbl (ApEHBI) 6 1,2,3

Tema 2.4. | [IpupogHble HCTOYHUKH YTIIEBOAOPOIOB U UX MepepadoTKa 2 1,2,3

Tema 2.5. ["asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 4

Paznen 3 | Kuciopoacoaep:xamue opranu4eckue coeJUHEHUS 20

Tema 3.1. | Criupthl. Denon 8 1,2,3

Tema 3.2. | KapOoHUIIbHBIE COCTMHEHUS: AJIbJICTUBI U KETOHBI. g 123
Kap6onoBsie kucnotsl. Crioxxnble 3¢upsl. Kupsl 7

Tema 3.3. VYrieBoabl 4 1,2,3
Koncynbranus 1

[TpomexyTouHas aTTecTanus 6 2,3

Bcezo 6 1 cemecmpe: 55

Paznen4 | Asorcoaepikamme opraHuvdecKue coeJMHeHUs 10

Tema 4.1. | AMuHBIL. AMHHOKHUCIOTHEL. benku 10 1,2,3

Pasnen S | BoicokomoJieKkyasipHbIe COCUHEHUS 4

Tema 5.1. | BeICOKOMOJIEKYISpHBIE COCIUHEHUS 4 1,2,3

Pasgen 6 | Teopernyeckue 0OCHOBBI XMMUU 22

Tema 6.1. | Ctpoenue aroma. [leprnoanuecknii 3aKoH U
[Iepuonnueckas cucreMa XUMHYECKHUX 3eMeHToB J[. 1. 6 1,2,3
MenneneeBa

Tema 6.2. | Ctpoenue BemecTBa. MHOTOOOpa3ue BEMIECTB 6 1,2,3

Tema 6.3. XUMHUYECKUE PEAKIUU 10 1,2,3

Paszgen 7 | Heopranmyeckasi XuMusi 21

Tema 7.1. Hemeraminl 11 1,2,3

Tema 7.2. Mertaniubl 10 1,2,3
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Paznen 8 XUMHA U JKH3HD 6
Tema 8.1. MeToabl O3HAHUSI B XUMUHU. XUMHUA U KU3HDb 6 1,2,3
Koncynbranus 1
[IpomesxyTouHas arrecranus 6 2,3
| Bceeo 60 2 cemecmpe: 70
Bcero: 125

s xapakxmepucmuku ypoeus oceoenus yuebH020 Mamepuaia UCHONb3VIOMCcs cliedyrouue

0003HAYeHUAL:
1 — o3naxomumenvHulill (Y3Hasanue paree U3yUeHHbIX 06bEKMos, CeoUCms),
2 — penpoOyKkmueHblil (8bIN0IHEHUE OessMETbHOCMU NO 00paA3Yy, UHCIMPYKYUU UIU OO PYKOBOOCMBOM),
3 — npodykmusHblil (RIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOHEHUE 0eAMETbHOCMU, peeHUe NPODIeMHbIX 3a0ay).

3.2. Coneprkanue yaeOHOTO IIpeaAMeTa

Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOi XUMUH.

Tema 1.1. Ilpeomem opeanuueckou xumuu. Teopus cmpoenuss opeanudeckux coeournenuti A. M.
bymaneposa.

[IpenMeT ¥ 3HauY€HUWE OPraHUYECKOM XUMHUM, IPEICTaBICHHE O MHOro00Opa3uu OpPraHMYECKUX
COCTMHEHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepOoJa: OCHOBHOE M BO30YXKICHHOE COCTOSHHUA. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriepoja. XMMHUECKas CBS3b B OPraHUYECKUX COSAMHEHUAX. THUIbI THOpUAU3AIINH
aToMa yriepoja. MexaHu3Mbl 00pa3oBaHusl KOBAICHTHOM CBsI3U (OOMEHHBII U JOHOPHO-aKUENTOPHBI).
Tunsl nepekpbiBaHUs AaTOMHBIX opOuTaneil: 6- W m-cBs3u. OJuHapHas, JABOMHAs M TpOiHasl CBSA3b.
CriocoObI pa3pbiBa CBs3€l B MOJIEKYJIaX OpPraHUYECKHX BemiecTB. lIoHsATHE O CBOOOIHOM pajuKale,
Hykineodune u snexrpoduie. Teopus cTpoeHus: opraHmveckux coeamHeHwii A.M. ByrtiepoBa u ee
COBPEMEHHOE PAa3BUTUE — CTPYKTYPHAsI TEOPUSI OPTaHUYECKUX COECIMHEHUI. 3HaU€HUEe TEOPUN CTPOCHUS
OpraHMYEeCKUX coeIuHeHUl. MonekynspHble U CTPYKTypHble (opmynbl. CTpyKTypHbIE (DOpPMYIIBI
Pa3IMYHBIX BUJOB: pa3BEpHYTasl, COKpaICHHAsl, CKEJIETHAsI.

N3omepust. Bunpl n3omepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnexTpoHHbIe 3()()EKTHI B MOJIEKYIaX OPraHUYeCKUX coenHeHNH. HAYKTUBHBIA U ME30MEPHBII
3¢ HEKTHI.

[IpencraBnenne o kiaccupukanuu OpraHUYECKUX BemecTB. [loHsTHE O (YHKIIMOHATBHON
rpynme.  ['omonormsa. I'omosormueckume  psael.  HomeHknaTypa  OpraHM4ecKMX — COCIMHEHMM
(cucremaTuyeckasi U TpUBHAJIbHBIC HA3BAHUS).

OcobeHHoCcTH ¥ KJiacCHU(UKAIUs OpPraHUYecKuX peakinuil. OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIC
peakIu B OpraHu4eCcKOi XUMHH.

Pa3znen 2. Yriaesogopoant

Tema 2.1. Ilpedenvhvie y2ne8000poobl — AnKaHbl, YUKIOANKAHDL.

Anxanbl. ['omonoruueckuil psja ankaHoB, oOmias ¢opmyia, HOMEHKIATypa M H30Mepusl.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHOB, Sp3-TUOpUIN3alusl aTOMHBIX
opOuTaneit yriepoaa,  o-cBsi3b. Koughopmepol. Duznueckne CBOMCTBA aJIKAHOB.

XYUMHYECKHE CBOMCTBA alKaHOB: pEaKIMM 3aMEIIeHMs, HW30MEpU3alluM, JEeTUAPUPOBAHUS,
LUUKJIM3alW1, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMeHKIarypa U u3zoMmepus. OcoOEHHOCTH CTpPOEHHS U
XUMHYECKUX CBOMCTB MasbIX (LMKIOMPOMAH, IMUKJIOOYTaH) W OOBIYHBIX (I[MKJIOMEHTAaH, IIMKIOTeKCaH)
UKJI0aNKaHOB. CrIoCOOBI MOTy4EHUsS U TPUMEHEHHE [IUKII0AIKaHOB

Tema 2.2. HenpeoenvHoie y2ne8000po0bl: ANKeHbl, AIKAOUEeHbl, AIKUHbL
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Ankensl. ['oMonorudeckuii psij ajkeHoOB, oOmmas ¢opMmysia, HOMEHKJIATypa. DJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI aIKEHOB, sp2-TUOpUIM3alis aTOMHBIX OpOHUTaiel yriepoaa, o- 1
n-cBsizu. CTPYKTYpHasi U reoMeTpudeckas (yuc-mpanc-) nzomepusi. Puznueckue CBOMCTBa aJIKEHOB.

XHUMHUYECKUE CBOMCTBA: PEAKIUU IPHUCOCIMHEHHUs, 3aMELICHUS B O-IIOJIOKEHUE IIPU ABOMHOU
CBSI3W, MOJIMMEPU3ALMU U OKHCIeHUA. [Ipedcmasnienue O Mmexamuzme peaxyuu 31eKmpopuibHO20
npucoeounenus. IlpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakIuy Ha JBOMHYIO CBA3b.

CrniocoOblI MosTy4eHus U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukanusi ankaaueHoB (COMpPsDKEHHBIE, U30JUPOBAHHBIC, KYMVIUPOBAHHbLE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHHS W XUMHUYECKHX CBOMCTB COINpPSOUKEHHBIX OueHoB, 1,2- u 1,4-
npucoenuHenue. [lomumepuszanust CONpsOKEHHBIX JueHOB. CrocoObl MONy4YeHHs | IPUMEHEHUE
aJIKa/INEHOB.

Anxunbl. ['oMonoruueckuii psja ajakuHOB, oOmiast ¢Gopmyia, HOMEHKJIATypa M H30MepHsl.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AaJKHUHOB, Sp-THOPHIM3AIUS 3JIEKTPOHHBIX
opbOutaneit aroma yriepoja. dusndeckue CBONCTBA ATKUHOB.

XUMHUUYECKUE CBOMCTBA: PEAKUMH MPUCOECAUHEHMS, NUMEPU3AUUN U TPUMEPHU3ALMHU, OKUCIICHHUS.
Kucnoruele cBolicTBa aJKMHOB, UMEIOIIMX KOHIEBYIO TPOMHYHO CBA3b. KadecTBEHHbIE peakuuu Ha
TPOMHYIO CBS3b.

CriocoObI morydeHus 1 IPUMEHEHHE aJIKUHOB.

Tema 2.3. Apomamuueckue y2ne6000poosbl (apetvl)

ApomaTuiecKkue yrieBojopoabl. ['oMonoruyeckuii psij apeHoB, odmas Gopmyina, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl OEH301a.

Ilpasuno apomamuynocmu, npumepvl apomamudeckux coeounenuti. DOU3NYECKUE CBOMCTBA
apeHOB.

XuMHYecKue CBOMCTBa OEH30J1a U €ro rOMOJIOTOB: PEAKIUU 3aMellleHusl B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJIHOM paJMKalle, peaklUH MPUCOEAMHEHUs,, OKUCIEHHWE TOMOJOroB OeH3ona. Peaxyuu
anekmpogunvrnoco 3amewjenus. llpencraBieHne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE HA MPUMEPE AIKWIBHBIX PAaJUKaIOB, KAPOOKCUILHOW, THUIPOKCUIIBHBIA, aMHHO- U
HUTPOTPYIII, aTOMOB T'aJIOT€HOB.

Oco6eHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonmumepusarus ctupoa.

Cnoco0bI MoTy4YeHUs: ¥ TPUMEHEHNE apOMATUUECKUX YTIIEBOOPOIOB.

Tema 2.4. IlpupooHvle ucmouHuky y2nes000pooos U ux nepepadomka

[Tpupoansrii ra3. IlomyrHele HedTsHBIE ra3pl. HedTh u €€ npoucxoxnenue. KamMeHHsll yrons u
MPOAYKTHI €r0 nepepadboTKu.

CnocoObl  mepepaboTku HePTH: TEperoHKa, KPEKUHT (TePMUYECKHH, KaTaTUTUYECKHUH),
pudopMuHr, nupoau3. IlpoaykTel nepepadoTku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

Tema 2.5. ['anocennpoussoomwie yene6000po00s

DNEKTPOHHOE CTPOEHHE T'aJlOTeHONPOU3BOAHBIX YIIIEBOAOPOIOB. Peakuuy 3amelieHus rajioreHa
Ha T'MAPOKCHII, HUTPOTPyIIlY, IUAHOTPYIILy, aMUHOTpyIIy. J[eficTBUE Ha raJloreHIPONU3BOIHBIE BOJHOTO
U CIIMPTOBOTO PAacTBOpA LIENOYM. B3auMonelicTBue quraaoreHajlkaHoB ¢ MarHueMm U uHkoM. Ilonarue o
METAJUIOOPTaHMYECKUX COEJUHEHUsAX. VICrmonb30BaHUE TallOTEHNPOU3BOJAHBIX B OBITY, TEXHMKE U B
CUHTE3E.

Paszgea 3. Kucaopoacoaepskamue opranHnyecKkue coeIuHeHUs .

Tema 3.1. Cnupmul. @enon.
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[IpenenbHble ogHOATOMHBIE CUPTHL. CTpoeHHE MOJEKyN (Ha MpUMepe MeTaHoja W 3TaHoJia).
I'omonoruueckuit psn, oOmas ¢opmyna, H30Mepusi, HOMEHKJIATypa M KJIAcCU(HUKAIMS CIHPTOB.
®u3nyeCcKUe CBOKMCTBA CIUPTOB. BonopoaHas cBs3b.

XUMHUYECKUE CBOMCTBA: pPEaKUMH 3aMEUIEHUs, ACTHUApaTalrH, OKUCICHHS, B3aUMOJEHCTBHE C
OpraHWYECKUMH W HEOpPraHMYEeCKMMHU KuciioTamu. KadecTBeHHass peakids Ha OJIHOATOMHBIC CIUPTHIL.
Ou3nonornyeckoe AeUCTBUE ATaHOJIAa W METaHOoJa Ha OpraHu3M 4yenoBeka. CrocoObl MOydyeHUs u
MIPUMEHEHHE OJHOATOMHBIX crnupToB. I[Ipocteie 3dupsl, HOMeHKiIaTypa U u3zoMmepusi. OCoOOEHHOCTH
(bU3MYECKUX U XUMHUYECKHUX CBOMCTB.

MHoOroatroMHble CIMPTHL: ATUICHTIUKONb U IHLEpUH. DU3NUEecKHe U XUMHYECKHE CBOMCTBA:
peakluu 3aMellleHMs,, B3aUMOJECUCTBUE C OPraHMYECKUMHU U HEOPraHUYECKUMU KHUCIOTAMH,
KaueCTBEHHAs! peakiiisi HA MHOTOATOMHbIE CTUPTHI. DU3NOTOrHYecKoe JEHCTBUE HAa OPraHU3M YeJIOBEKa.
CriocoObl MoTy4eHus: 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYNBI, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI W OEH30JBHOTO sjpa.
Ousznyeckue cBoiicTBa Gperona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHoNa. KauecTBeHHbIE peakinu Ha
¢denon. Toxcuynocts genona. CrocoObl monydyeHus: U npuMeHeHue ¢geHona. OeHonadopManbaeruaHas
cMoJa.

Tema 3.2. Kapbonunvhsie coedunenus. anvoecudvl u kemorwvl. Kapoonoswvie xuciomol. CnodcHvie
aghupwl. Kupul.

KapOoHuIbHBIE COCTUHCHHS: IbJCTHIBI M KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOMN
rpynmbsl. ['oMoorndeckue psiibl allbJETUI0B M KETOHOB, 00mas GopMyIa, H30MEpHsi 1 HOMEHKIIATypa.
Du3nYECKUEe CBOKMCTBA AIbJAETUI0B U KETOHOB.

XUMUYECKUE CBOMCTBA allbJIETUIOB U KETOHOB (peakuuu npucoenunenusi). lIpeacraBnenue o
MEXaHu3Me peakuui HykiaeopuinpHOro mnpucoequHenus. OKHCIEHUE ajbJEeTHAO0B, KaueCTBEHHBIE
peakuu anpaeru1oB. CnocoObl MOTy4YeHHs U IPUMEHEHHE allbJICTHI0B U KETOHOB.

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCHOTHL. (COOEHHOCTH CTPOCHHSI MOJICKYI
KapOOHOBBIX KHCTOT. M3omepuss u HoMeHkinaTypa. Dusmdeckue CBOWCTBA, BOJAOPOIHBIC CBS3H.
XUMHYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA, pEaKIUs ATEpPUPUKALNH, PEAKIUH C ydacTHEeM
YTJI€BOIOPOAHOTO pajiuKaa.

[lonsiTie 0  MPOU3BOJMHBIX  KapOOHOBBIX  KHCIOT:  CJOXHBIE  3(QUPHI,  AHTHAPHUIIBI,
raJIOTeHaHTHAPUIBI, aMUJTbI, HUTPUJIBI. OCOOEHHOCTH CBOMCTB MYPaBbHUHOM KUCIIOTHI.

MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIENbHBIX M apOMATHYECKUX
KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUJIOT.

[IpencraBuTeny BBICHIUX KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHHOBAS, OJICMHOBAS,
JTUHOJIEBAs, INHOJIEHOBAs KUCIOTHL. CIOCOOBI MOy4YeHUs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxnsie 3¢upbl. 'omonmoruueckuii psj, odmas hopmyia, H30MepHusi © HOMEHKIIATypa.

Kupsr: crpoenne, pu3ndecKkrue 1 XUMAYECKHE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOHU M IIEIOTHON
cpenax. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPKAIIMX OCTATKU HEMPEIETbHBIX KUPHBIX KUCIOT. XKupsl B
MIPUPOJIE.

Mpb114 Kak COJH BBICHINX KapOOHOBBIX KHCIIOT, X Motolee aelicTBue. [IoHATHE O CHHTETHYECKHX
Moromux cpeactBax (CMC).

Tema 3.3. Yene6oowi.

OO0mmas xapakTepucTHKa yrieBoaoB. Knaccudukaius yrieBogoB (MOHO-, IU- U TIOJHCAXAPUIBI).

Monocaxapusl: TJII0K03a, GpyKTO3a, pud03a, rajgaKkTo3a, 1e30Kkcupruoo3a. Gu3ndeckue CBOMCTBA
U HaxoxjaeHwe B mpupoge. Potocunre3. Onruueckas uzomepus. Kompuaro-miemHas TayTroMepus Ha
MpUMepe MOJIEKYJIbI TITFOKO3bI, POEKIINK Xeyopca, o- U [f-aHomepul 2110KO3bl.
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XVUMHUYECKHE CBOMCTBA TJIIOKO3BI: C YYaCTHEM CHUPTOBBIX M AJIbJIETMIHON TPy, COUPTOBOE U
MOJIOYHOKHCIIOE OpoXeHHe TIoKo3bl. IIpuMeHeHHe TJIOKO3bl, €e 3HAuYeHHE B IKHU3HEIEATEIbHOCTH
OpraHusma.

Jucaxapunapl: caxapo3a, MajJbTO3a M JIaKTO3a. BoccTaHaBiIMBarOLIME M HEBOCCTAHABIMBAIOLIME
nucaxapuabl. ['unponus caxapossl. Haxoxienue B npupoJe 1 NpuMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TJIUKOreH U uesnono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmalna,
[VIMKOTeHa W LeJUTtoo3bl. Pu3nyeckue CBOMCTBA Kpaxmala M LEJUII0NIO3bl. XUMHUYECKHE CBOICTBa
Kpaxmasa (TUApPOJIN3, KaueCTBEHHAs peakuus ¢ HoloM). XUMUYECKHe CBOMCTBA IIEJUII0I03bI (THIAPOIIN3,
peakuus noiaydeHue 3pupoB 1esuIrono3bl). [lonarre 06 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIH
IEJIK).

Pa3nes 4. A3oTcoaepskaniue oprannyecKue coeJHHeHUsl.

Tema 4.1. Amunvl. Amunokuciromul. benxu.

AMUHBI — OpraHMYecKue MPOM3BOJAHBIE amMMHaka. Kiaccupukanus amMHHOB: anudarudeckue U
apoMaTH4YeCcKUe; IepBUYHbIC, BTOPUYHBIE U TpeTHuHble. CTpoeHre MOoJeKy, o0mas ¢hopMyia, n3oMepus,
HOMEHKJIaTypa U (U3NYecKue CBOWCTBA. XHMHUECKOE CBOWCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE
CBOMCTBa, AIKWIMPOBAHKE, PEAKIINH C a30TUCTON KUCI0TOM. COolM aTKuIaMMOHUS.

AHUJMH — TpeACTaBUTE]Ih aMHUHOB apomartuueckoro psga. CrtpoeHue aHWIMHA. B3anMHOe
BJIUSHUE TIpyNI AaToOMOB B MoJieKysle aHuiauHa. OCOOEHHOCTM XUMHUYECKHX CBOWCTB aHUJIMHA.
KauecTBeHHbIE peaKkI[My HA aHUJIMH.

Crioco0s!I mostyueHre 1 NpUMEeHeHNe anu(aTuiecKnx aMUHOB U aHWJIMHA U3 HUTPOOESH3071a.

AmuHokuciotel. Homenknarypa u wuzomepus. OTAelbHblE NPEACTaBUTENN 0.-aMUHOKUCIIOT:
TJIMLWH, aJlaHuH, (eHUIaJaHluH, CEpUH, IITyTaMUHOBAs KUCIIOTA, JIM3UH, HUCTeuH. OnTHYeCKas U30MepHs
aMUHOKHUCIOT: D- u L-aMuHOKHCIOTHL. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOWCTBA
AMUHOKHCIIOT KaK aM(OTEepPHBIX OPraHMYECKUX COCTUHEHHH, peaklus MOJIUKOHJEHCAIIMN, 00pa3oBaHue
MENTUAHON CBs3U. bruosiornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 NENTHIOB.

benku kak mpuponHbsie monumepsl. [lepBuuHas, BTOpUYHAs M TpPETHYHAs CTPYKTypa OENKOB.
XUMHYecKre CBOMCTBA OENIKOB: THAPOJIN3, AEHATYpallisl, KaYeCTBEHHbIE PEAKIIMU Ha OEJIKH.

[TonssTue 00 a3oTcoAepkKalluX TEeTEPOLMKINYECKUX CcoeluHeHusX. IlupuMuauHOBBIE H
MypUHOBBIE OCHOBaHUs. HyKJIeHHOBBIE KUCTIOTBI: COCTaB, CTPOCHHUE U OMOJIOTMUYECKOE POJIb.

Paspnen S. BeicokomoJieKyIsIpHbIE COCAUHEHMS.

Tema 5.1. BvicokomonexynapHvle coeOuHenus.

OcHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMED, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALMM, CPEIHSA MOJIEKYJsipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COSIUHEHUN — MOJIMMEpPU3alns U noaukoHaeHcauus. [Ipencrasnenne o
CTEPEOPErYJISIPHOCTH U HAJMOJIEKYJISIPHON CTPYKTYpE MOJIMMEPOB, 3aBUCUMOCTh CBOWCTB MOJUMEPOB OT
UX MOJIEKYJISPHOTO U HaIMOJIEKYJISIPHOTO CTPOECHHUS.

[Tonmumepuble Matepuanbl. IlmacTmaccsl (IOMUATHIIEH, MOJIMIIPONUIIEH, TMOIMBHHUIXIOPU/,
MOJINCTUPOJI, TOJMMETHIMETAKpUiIaT, MOJUKapOoOHaThl, MOJUATUIEHTepedTanar). YTuiauzauus U
nepepaboTKa IJIacTUKA. JIacTOMEphl: HaTypajlbHbIM, CHHTETHYEeCKME Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIINKOHEL. Pe3nHa.

Bonokna: HarypanbHble (LIEpCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a, all€TaTHOE BOJIOKHO),
CUHTETHUYECKNE BOJIOKHA (KaIllpOH U JIaBCaH).

[Tonmumepsl crienuanbHOrO Ha3zHaueHUs (Te(sIOH, KeBiap, 3JEKTPONPOBOISAIINE TOJUMEPHI,
OuopasiaraemMble IOJTUMEPBI).

Pa3zgen 6. Teopernueckue 0CHOBbI XUMUM.

Tema 6.1. Cmpoenue amoma. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XumMuyecKux

17



anemenmos [[.U. Menoeneesa.

Atom. CocTaB aTOMHBIX sep. XUMUYECKHI 311eMeHT. M30TOomBbI.

KopnyckynspHo-BOJIHOBOM  Jyanu3M, JBOMCTBEHHass  mpupoaa  aekTpoHa. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIC YHMCIIA. JHEPreTUYECKHE YPOBHU U MOJIYPOBHU. ATOMHBIE
opoutanu. Kinaccuduxanusi XaMU4eCKUX JIEMEHTOB (s-, p-, d-, f~37eMeHThl). PactipenencHue 21eKTpOHOB
[0 aTOMHBIM OpOMTAIAM; MNPUHIMII MHHMMyMa 5Hepruu, npuHuun Ilaynu, npaBuno XyHnza.
DJNeKTpOHHbIE KOH(Urypaluu aTtoMoB 3jeMeHTOB I — IV nepuosoB B OCHOBHOM U BO30YXICHHOM
COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYypaLIUU HOHOB.

[TonsATHe 00 SHEpruM MOHM3ALMHU, SHEPTHUH CPOACTBA K 3JIEKTPOHY. DJIEKTPOOTPHLATEIBHOCTb.
[lepuoanueckuii 3axkoH u Ilepuonnueckas cucrema xumuueckux snemeHTtoB .M. MenneneeBa. CBs3b
IIepuonnueckoro 3akoHa u llepruoauyeckoi CUCTEMBI XUMHUYECKUX JIEMEHTOB C COBPEMEHHOM TeOpUen
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJOKHBIX BEUIECTB IO TpyNIaM U IepuojaM. 3HaueHUE Iepuoanyeckoro 3axkona JI.U.
Menneneesa.

Tema 6.2. Cmpoenue sewecmsa. Mrocoobpasue seujecms.

XuMuyeckass CBsI3b. BuIbl XMMHMYECKOM CBS3U: KOBAJIEHTHAs, MOHHAs, MeTauIM4yecKasl.
MexaHu3Mbl 00pa30BaHMsl KOBAIEHTHON CBSA3M: OOMEHHBIN U JIOHOPHO-AKLENTOPHBIA. DHEPrus U JUIMHA
cBsa3u. [losmsipHOCTH, HANpaBIEHHOCTh M HACBILIAEMOCTh KOBAJIEHTHOM cBsi3u. KpaTHble CBs3H.
Bonoponnas cBa3p. MexMOIIEKyIIIpHbIE B3aUMOCHCTBHSL.

BaneHTHOCTh M BaJICHTHBIC BO3MOXKHOCTH aTOMOB. [ ubpuousayusi amomusix opoumaneti. CBs3b
AJEKTPOHHOU CTPYKTYphl MOJIEKYJ C HX TE€OMETPUYECKHM CTPOECHUEM (Ha IpUMEpE COEIUHEHHM
3JIEMEHTOB BTOPOI'0O MEPHOAA).

IIpencraBineHne O  KOMIUIEKCHBIX — COCJUHECHHX. CoctaB  KOMIUIEKCHOIO  HOHa!
KOMILIeKcooOpa3oBarenb, Jauragabl. KoopaunanuonHoe uwucio. HomeHkiiaTypa  KOMIUIEKCHBIX
COeMHEHM. 3HaUeHNE KOMIUIEKCHBIX coelnHeHuN. [[oHATHE 0 KOOpAMHALIMOHHONW XUMHH.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. THIBI KPUCTAIUIMYECKHX PELIETOK
(CTpyKTYp) 1 CBOICTBA BEILIECTB.

[TonssTue o nucnepcHbIX cuctemax. VcrtuHHble pactBopbl. [lpencraBieHue O KOJJIOWIHBIX
pactBopax. CrnocoObl BbIpa)k€HUs KOHILEHTpPALMU PacTBOPOB: MaccoBasl J10Ji1 BELIECTBa B pacTBOPE,
MOJIIpHAas ~ KOHLEHTpauusa. HacbllleHHble W HEHAChIIEHHbIE  PacTBOPbI,  PacCTBOPUMOCTD.
Kpucrannoruapartsl.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEILECTB.

Tema 6.3. Xumuueckue peaxyuu.

Knaccugukanus XMMHUYECKHX peakUuil B HEOpPraHMYecKOW M OpraHWYeCKOH XHMMHUHU. 3aKOH
COXPAHEHHUs MAacChl BEILECTB; 3aKOH COXPAaHEHUS U NPEBPAIICHUS SHEPTUU MPU XUMUYECKHX PEaKIUiX.
TennoBsie a3 dekTh XUMUYecKux peakiuii. TepMoxumMuueckne ypaBHEHHU .

CKopocTh XMMHUYECKOW peakluu, €€ 3aBUCHUMOCTh OT pPa3inyHbIX (hakTopoB. ['OoMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katanuzaTopsl.

OO6paruMble U HeoOpaTUMble peaklUMu. XUMHYecKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. PaKTOphI, BIMSIONIME HA IMOJIOKEHHE XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATYpa, aBIECHUE
KOHIIEHTPALUU BEIIECTB, y4acTBYIOMNX B peakuuu. [Tpunuun Jle [larense.

OnexTponuTnueckas nuccoruanus. CuibHble U cinadble AeKTponuThl. CTeneHb TUCCOIMALNU.
WNonnoe mnpoussenenue Boabl. Cpena BOJHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpasbHas, IIEJIOYHAs.
Bognopoausrii mokasarens (pH) pactBopa. ['unponus coneit. Peakiiuum nonHoro oomeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHus.  OKHCIUTENb U
BOCCTaHOBHUTEINb. [Ipoliecchl OKMCIeHHs U BOCCTaHOBIEHUS. BajkHel e OKUCIUTENN 1 BOCCTAHOBUTEIH.
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MeTtoJ 351eKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEILIECTB.

Pazgea 7. Heopranuueckast Xummusi.

Tema 7.1. Hememanno.

ITonoxenue HeMeraios B llepuonnueckoi cucreme xumuyeckux iemeHToB .M. Menneneesa
1 0COOEHHOCTH CTPOEHMS UX aTOMOB. PU3HUYECKUE CBOMCTBA HEMETAIIOB. AJIOTPONHS HEMETAJIIIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yriepoaa).

Bopopon. Ilomydyenue, ¢usznueckue M XUMHUYECKHE CBOICTBa (peakuuud ¢ MeTallaMH U
HeMeTallJIJaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosieit). [ uapuasl. TomIMBHBIE 3IEMEHTHI.

["anorensl. Haxoxenue B npupoje, cnocoObl moiyuyeHus: Gu3nyecKkue U XMMHUECKHe CBOICTBA.
lanmorenoBoopoabl. BaxkHeimue KucaopoJcoaepkaiiiue coeauHeHusl ranoreHoB. JlaboparopHbeie u
MPOMBIIIJICHHBIE CITOCOOBI MOTyYeHHS TaJloreHOB. [I[puMeHeHne rajoreHoB U MX COSAMHEHU.

Kucnopon, o3on. JlaboparopHble H NPOMBIINUICHHBIE CHOCOOBI TOJIYYEHHUS KHCIOPOJA.
du3nyecKnue U XMMUYECKHE CBOMCTBA KUCIOPOAa U 030HA; UX NpuMeHeHue. OKCHUJIbI U TEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, crocoObl MONy4YeHUs, (U3HUecCKHe U XUMHUYECKHE CBONCTBA.
CepoBonopon, cymbduabl. Oxcuabl cepul(IV) u (VI). CepHucras u cepHas KHCIOTHI M HUX COJH.
OcoOeHHoCTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHenue cepbl U €€ CoeIMHEHUH.

A3zor. Haxoxnenue B mpupoje, crnocoObl MoiaydeHHs, (U3NYecKue U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKcuapl a30Ta. A30THCTast U a30THAs KUCIOTHI U MX cold. OCOOEHHOCTH CBOMCTB
a30THOM Kucao0Thl. [IpuMeHeHne a3oTa 1 ero coeuHeHul. A30THbIE y100peHusl.

®dochop. Haxoxmenue B mpupoje, crocoObl moiydeHus, (GU3HISCKUe U XUMUYCCKUE CBOMCTBA.
@ochuner u pochun. Oxcunsr docdopa, oprodocdopHas KucioTa u ee conu. Memagpocgopnas u
nupogocgpopnasn kuciomol, ocghopucmasn u ocghoprosamucmasn xuciomol. Ilpumenenune docdopa u
ero coequHenuit. @ocdopHbie y100peHHUS.

Yrnepoa. HaxoxaeHue B mpupojie, criocoObl MoaydeHus, GU3nIecKue 1 XUMHUYECKHE CBOMCTBA.
Oxcunpl yraepoga(Il) u (IV), yronsnas kucinota u ee conu. [IpuMeHeHue yriepoja U ero coeTMHeHUH.

Kpemuuii. Haxoxenue B npupoje, crnocoObl noyiydeHus, Gu3nyeckue 1 XMMUYeCKHe CBOWCTBA.
Oxcupn kpemuusaA(IV), xkpemHHeBass KHCIIOTa, CHIMKAThl. [IpuMeHeHHME KpeMHHUsS M €ro COEJUHEHHI.
CrekJ10, €ro nojiy4eHue, BUIbl CTEKO.

Tema 7.2. Memannul.

[Tonoxxenne wmetamioB B [lepuoguueckoil cucTeMe XUMHUYECKHX 3i1eMEeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB METAIIJIOB.

Pacnpocmpanenue xumuueckux snemenmog-memanios 8 3eMHOU KOpe.

OO6ume ¢pusndeckue cBoiicTBa MeTayuioB. [IpuMeHeHHe MeTanaoB B OBITY, PUPOJE U TEXHUKE.
CrninaBel METaJIOB.

DNEeKTPOXUMUYECKUNA PsII HampspDKeHUH MeTamioB. OOmme crnocoObl MOMyYeHUs] METaJlIOB:
TUIPOMETALTYprisi, MUPOMETaTyprus, snekTpoMeramnyprus. [lonstue o koppo3uu metamuioB. CriocoOsl
3alUTHI OT KOPPO3HUHU.

O6mass xapaktepuctuka wmetauioB [A-rpynmer  I[lepuoguueckoit cuCTeMBl  XMMHUYECKHUX
asieMeHToB. Hatpuil u kanuii: nomy4yenue, pU3NUECKUE U XUMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BELIECTB U UX COEANHEHUN.

OO6mas xapakrepuctuka MeTtauioB IIA-rpynnsl  Ilepumoguueckoil CHUCTEMBl  XMMHUYECKHX
9JIEMEHTOB. MarHuii M KaJjblMid: MoiydyeHue, (U3NYeCKHMe W XMMHUYECKHE CBOWCTBA, NMPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coelMHEeHNH. JKeCTKOCTh BOJIbI U CITIOCOOBI €€ YCTpAHEHHUS.

AIOMUHUN: NToNydeHue, pu3ndeckre 1 XMMUYECKre CBOMCTBA, IPUMEHEHHE NMPOCTOT0 BEIECTBA
U ero coeAuHeHUd. AMQOTepHbIE CBOWCTBAa OKCHAA U TUAPOKCUIA aTIOMUHUS, TUAPOKCOKOMITIEKCHI
AITFOMHUHHUSL.
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OO0mas xapakTepucTika MeTauioB 1mooouHbix noarpymnn (b-rpymm) Ilepuoaudeckoit cuctembl
XUMHUYECKUX IJIEMEHTOB.

®u3znueckue M XMMHUYECKHE CBOMCTBA XpoMa U €ro coeluHeHuil. OKCHUIIBI U TUAPOKCHJIbI
xpoma(Il), (III) u (VI). XpomaTel M JguUXpoMaThl, UX OKHUCIUTENIbHBIC CBOWCTBa. [lonydyeHue wu
MIPUMEHEHUE XpOoMa.

®u3nueckue U XMMHUYECKHME CBOMCTBA MapraHua U €ro coeauHeHHi. OCHOBHbBIE COEIMHEHUS
maprasnma (II), (IV), (VI) u (VII). Ilepmanranar kayius, €ro OKMCIUTEIbLHBIE CBOMCTBA.

®u3nueckue U XMMUYECKUE CBOMCTBA Keje3a U ero coequHeHn. OKCUabl, THAPOKCUIBI U COJIU
xene3a(ll) u (I1I). [Tonyuenue u mpuMEeHEHUE Keye3a U ero CIJIaBOB.

Menp: nonydenue, GU3NUECKUe U XUMUYECKUE CBOIMCTBA, MPUMEHEHUE TIPOCTOrO BEIIECTBA U €T
COEMHEHHIA.

[{uuk: mony4yenue, PuU3nIecKre U XMMHUYECKHE CBOWCTBA, TPUMEHEHHE IMPOCTOTO BEIIECTBA U €r0
coequHeHU. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH A ITUHKA, THIPOKCOKOMILICKCHI ITMHKA.

Pa3zgen 8. XumMus u :Ku3Hb.

Tema 8.1. Memoowt no3nanus 6 xumuu. Xumusi u JCusHb.

Pounb xumun B 06ecrieyeHNH YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA.

[lonsiTHE O HAYYHBIX METOAAX [MO3HAHUS U METOJOJIOTMH HAYYHOT'O HCCIIEIOBAHUS.

Hayunbie mpuHIUIBI OpraHu3allid XHMHYECKOTO MPOU3BOACTBA. I[IpoMbIluIeHHbIE CIIOCOOBI
MOJTyYEHUSI BOXHEUIIUX BEIIECTB (HAa MpPUMEpE MPOM3BOJACTBA aMMHAaKa, CEPHOU KHUCIIOTHI, METAHOJA).
[IpombliieHHBIE CIIOCOOBI MOJIYYSHHUSI METAJUIOB U CIJIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpYKarolen
cpenbl u ero nociencteus. [IpodreMa nepepaboOTKU OTXOJ0B W MOOOYHBIX MPOAYKTOB. Poib xumuu B
o0ecrnieueHnur YHepreTuyeckoil 6esonacHocTu. [IpuHIUIIBI «3e1eHON XUMHUM.

XumHusi W 300pOoBbe 4yenoBeka. JlekapctBeHHble cpencTBa. IIpaBuna  ucnosb3oBaHUs
JIEKApCTBEHHBIX IIpenaparoB. Poiib XMMUU B pa3BUTUU MEIULIUHBI.

Xumus nuim. OcHOBHBbIE KOMIOHEHTHI nuiy. [Tumessie qo6aBku. Ponb xumun B obecrieueHUN
MUIIEBON O€30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. beitoBas xumus. [lpaBunma  6e3omacHOro
WCIIOJIB30BaHUSI TPETIapaToB OBITOBOM XWMHH B TIOBCEIHEBHOM JKU3HHU.

XuMHusi B CTPOUTENbCTBE. BakHeline CTpOUTEIbHBIE MaTepuaibl (LIEMEHT, OETOH).
[Tpon3BOACTBO CTPOUTEIHHBIX MATEPHATIOB.

XuMHUs B CENbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEPAIbHbBIE YIOOPEHHUS.

Heopranuueckue Marepuanbl (KOHCTPYKIIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, KepamHKa).
Marepuainsl 111 31eKTpoHUKH. HaHOTeXHOMIOTHH.

4. ®oHA OLICHOYHBIX CPEICTB MO Y4eOHOMY MpeaMeTy
4.1. ®opmbl, MaTepHalibl TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTallUu.
Peanuzanus nporpamMmsel yueGHOTO mpeaMera « XUMUs» COIMPOBOXKIAETCS TEKYIIUM KOHTPOJIEM

YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTECTALUEN.

Texkyuuit KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS HAa YUEOHBIX 3aHATHUSX.

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS B (hOpMax: OMpocC, OL[EHKA BHIMOIHEHHS 3aJaHUs
Ha MPaKTHYECKOM 3aHATHH, BHIIIOJHEHUE MMCbMEHHOTO 3aJJaHUs HA 3aHITUH, TECTUPOBAHME U JP.

IIeproIMYHOCTD TEKYILETO KOHTPOJIS YCIIEBAEMOCTH: KaX10€ IIPAKTUYECKOE 3aHATHUE.

[Topsimox  mpoBeneHHMsT TEKYIIEro KOHTPOJS  YCIIEBAa€MOCTH  Ompefensercs paboyuMu
MaTepHaliaMH IIperoiaBaTelis, pa3padaTbIBaeMbIMU JUISI TPOBEACHUS YPOKOB.

W3ydyeHrne mpenMeTra 3aKaHYMBAETCsl NMPOMEKYTOYHOW aTTecTtanuell B ¢opMme 3K3aMeHa BO 2
CeMEeCTpe MEPBOro Kypca npu 00y4eHNH 10 IporpaMMe, KOTopasi yCTaHOBJIEHA yU€OHBIM IIJIAHOM.
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DK3aMeH MPOBOJMUTCS B JIeHb, OCBOOOKICHHBIN OT APYTUX BUIOB 3aHATUH.
[Topsiok mpoBeneHus SK3aMeHa onpezenseTcs (POHIOM OIICHOUHBIX CPEJICTB IO MPEAMETY.

4.2. OueHoYHbIE CpesCTBA JUIsl IPOBEJAECHUS TEKYLIEro KOHTPOJIA U INPOMEXYTOUYHON aTTecTalluu
(ITpunoxenue Ne 1).

4.3. llIxana oneHUBaHUsA 715 TEKYILLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluu.

OO01re KpUTepuH OLIEHUBAHUS YCTHOI'O OTBETA:

COTIIMYHO»: OOYYAIOUIMICS MMEET BCECTOPOHHUE, CHCTEMATHYECKHE W TIIyOOKHE 3HAHHS T10

BOIIPOCAM TEKYIIEH T€MbI, CBOOOIHO BJIAJICET TEPMUHOJIOTUEH, TPOSBIISIET TBOPUECKUE CITIOCOOHOCTH B
MpoLIecce M3JIOKECHHsI YIeOHOT0 MaTepuasa; aHaTu3upyeT (aKThl, SBICHUS M MPOILECCHI, TPOSBISET
CIIOCOOHOCTh JIeJIaTh 000O0IIAIoNIe BBIBOJBI, OOHAPYKMBAET CBOEC BHJICHHE pEIICHHS MpoOJeM;
YBEPEHHO BJIaJIeCT MOHATHUHHBIM aIlliapaToM; aKTUBHO YYaCTBYET IPH OTBETE Ha 3aHATHH, MTOJHOCTHIO
OTBEYACT Ha 3a/IaHHBIC BOIIPOCHI (OCHOBHBIE U JIOTIOTHUTEIIBHBIC), CTPEMSCHh K PA3BUTHIO JTUCKYCCHH.

«XOpOIIO»: OOYYAIOIIMICA HMEET TOJHBIC 3HAHHWS 110 BONPOCAM JIAHHOW TEMbI, YMEeT
MPABWJIBHO OIICHUBATH 3TH BOIMPOCHI, MOTCHIIMAILHO CIIOCOOEH K OBJIAJICHUIO 3HAHUN M OOHOBIICHHUIO
UX B XO/i¢ JaJbHEWIel y4eObl W mpeAcTosmeil mpodecCHoHANBHON NesITeIbHOCTH; Jajl OTBETHl Ha
OCHOBHBIC H JOTIOJHUTEIBHBIE BOMPOCHI, HO HE MCUYEPIBIBAIOIIETO XapaKTepa; BJIAJICET MOHATHIUHBIM
anmapaToM.

«YAOBIETBOPUTEIBHOY»: 00yUalOIIUICS UMEET 3HAHUSI IO OCHOBHBIM BOIIPOCaM JIaHHOM TEMBbI B
o0beMe, [OOCTaTOYHOM JJsl JalibHelmiei ydeObl M mpeacrosimeld paboTel Mo mpodeccuu, B
JIOCTaTOYHOM Mepe BIaJeeT TEPMUHOJOTHEH; MPOSBHII HETIyOOKHE 3HAHUS IIPH OCBELCHUU
MPUHIMIUATIBHBIX BOMPOCOB U MpoOJeM; HEyMEHHE JAeNaTh BBIBOJABI OOOOIIAIOIIEr0 XapakTepa U
JTaBaTh OIICHKY 3HAYEHUs OCBEIIAEMBIX pacCMaTPUBAEMBIX BOIIPOCOB U T.I.; OTBETHJI TOJBKO HA OJIUH
BOIIPOC HA 3aHATHH, IPH ITOM MOBEPXHOCTHO, MJIM HEAOCTATOYHO MOJTHO OCBETHJI €T0 U HE JaJl OTBETA
Ha JIOTIOJHUTEIBHBIN BOMPOC.

«HEYIOBIICTBOPUTEIIHHO»: 00YJAIOIIHIICS UMEET 3HAYUTEIIbHBIC MPOOEeIIhl B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepHuaa, T0MyCKaeT MPUHIIMIIUATBLHBIE OMUOKH MPU OTBETE HA BOMPOCHI;, HE
OTBETUJI HU HA OJIMH BOMPOC HA 3aHATUU (OCHOBHOM W/WIIM TOTIOTHUTEIBHBIN); OTKA3aJICAd Y4aCTBOBATh
B paboTe 3aHATHS WU CeMHHApa/ypoKa.

OOumme kpuTEepUN OLCHNBAHKS NIPH OTBETE HA TECTOBbIE 32JaHUS

«OTAM4YHO»: HE MeHee 90% npaBUIIBHBIX OTBETOB.

«XO0poI10»: HEe MeHee 75% NpaBUIIbHBIX OTBETOB.

«YIOBJIETBOPUTETHHO»: HE MeHee 60% TpaBUIBLHBIX OTBETOB.

«HEYJIOBJIETBOPUTEIHLHO»: 59 1 MeHee % TpaBUIILHBIX OTBETOB.

OO0umme KpuTepuu OUEHMBAHMS TPU BbICTABJIEHHMH WTOrOBOW OLEHKHM  Ha
3k3amMeHe/nu¢¢epeHIMPOBAHHOM 3a4éTe:

«OTJIMYHOY»: OOYyYaromuiics MMEET BCECTOPOHHHUE, CHCTEMAaTHYECKHE U TIIyOOKHE 3HAHUS 10
BompocaM Ousera, CBOOOJHO BIAJIEeT TEPMHHOJOTUEH, MPOSBISET TBOPYECKHE CIOCOOHOCTH B
Mpoliecce M3JIOKEeHHsI y4eOHOro MaTepuana; aHaTu3upyeT (akThl, SBICHUS U MPOILECCHI, MPOSBISET
CIIOCOOHOCTh JieJIaTh 000O0IIaroNIe BBIBOJABI, OOHAPYKMBAET CBOEC BHJICHHE pEIICHHS MPoOIIeM;
YBEPEHHO BJIaJICCT MOHATUWHBIM aIllapaToOM.

«XOpOIIo»: O00YyJarONTUCs UMEET IMOJHBIE 3HAHWS MO BOIpOcaM OWIeTa, yMEeT IMPaBUILHO
OIICHWBATh OSTHU BOMPOCHL, Al OTBETHI HA OCHOBHBIC M JIOMOJHHUTEIbHBIE BOIPOCH, HO HE
HCYEPIBIBAIOIIETO XapaKTePA; BJIAICET MOHATUNHBIM annapaToM.

«YAOBIETBOPUTENBHO»: OOYYAIOUINIICS MMEEeT 3HaHHS 1O HECKOJbKUM BOMpoOcaM Ouiera B
o0BeMe, AOCTATOYHOM JJisi MPEACTOsIIe padoThl Mo mpodeccuu, B JOCTATOYHONW Mepe BIlaaeeT
TEPMHUHOJIOTHEH; MPOSIBIII HErNTyOOKHE 3HAHUS; HEYMEHHUE JeNlaTh BBIBOJBI 0000IIAOIIEro Xapakrepa
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" JaBaTh OLICHKY 3HAUYCHHUA OCBCHIACMBIX paCcCMaTpuBacMbIX BOIIPOCOB U T.II.

«HEYJIOBIIETBOPUTEIHHOY»: 00YyUaIOUIHIiCS UMEET 3HAYUTEIbHbIE TPOOEITbl B 3HAHUSAX OCHOBHOTO

y‘-I€6HO-HpOFpaMMHOI‘O Marcpuaia, JOIMyCKacT IMPUHIUITNAJIbHBIC OIINOKHU IIpr OTBCTEC HA BOIIPOCHI; HC

OTBCTUJI HU HA OJJUH BOIIPOC 6I/IJIeTa, OTKa3aJiCad OTBCYATh HA BOIIPOCHI 11O 6I/IHeTy.

4.4. TIpoepka pe3ynbTaTOB OCBOCHUS y4eOHOTO IIpeIMeTa.

KOHTpOJIB N OLCHKa pPE3YyJIbTATOB OCBOCHUA MNPCAMCTAa OCYIICCTBIIACTCA NPCIIOAABATCICM B

npouecce IIPOBCACHUA 3aH${TI/II>'I,

WHJIMBUIYIbHBIX 3aJIaHUH.

TECTUPOBAHMSI, a

TaKXE

BBITIOJTHEHU A 06yLIaIOH_[I/IMI/ICH

Pe3ynbTarel 00yueHus
(OCBOEHHBIE YMEHUSI, YCBOCHHBIE 3HAHU)

@OpMBI U MCTOJbI KOHTPOJIAA U
OIICHKH PEe3yJIbTaTOB O0YUYCHHS

Buvinycknuk na y2nyoaénnom ypoene Hayuumca:

— packpbIBaTh Ha NpPHUMEpPAX pOJIb XUMHUU B (HOPMHUPOBAHHH
COBPEMEHHON Hay4yHON KapTUHbI MHUpa M B IPaKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA;

— J€MOHCTPUPOBATh HA ITPUMEPAX B3aUMOCBSA3b MEXKIY XUMHEH U
JIPYTUMU €CTECTBEHHBIMU HAayKaMU,

— pacKpbIBaTh Ha MpUMEpax IOJIOKEHUS TEOPUU XHUMHUYECKOTO
ctpoenust A.M. bytnepoga;

— nmoHuMarth (usnyeckuid cmeica Ilepuognyeckoro 3akona J1.W.
MeHeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX DJJIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOCHUS aTOMOB;

— OOBACHATH NPUYMHBI MHOTOOOpa3Usi BELIECTB Ha OCHOBE
O0IIMX TIPEICTaBICHUI 00 UX COCTaBE U CTPOCHUH;

— TMPUMEHATHh IMpaBUia CUCTEMATHYECKOM MEXKIyHApOIHOU
HOMEHKJIaTypbl KaK CpPEJICTBA pa3IMuEHUs WU UJAECHTU(DUKAIUN
BEILIECTB 10 UX COCTABY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIDHBIE W CTPYKTYpHBIE  (OPMYJIBI
OpraHMYECKUX BEIIECTB KakKk HocHuTenedl uHbopMaluu o
CTPOCHHUM BEIECTBA, €r0 CBOMCTBAX M TMPHUHAMICKHOCTH K
ONpEJIETICHHOMY KJIACCY COeTMHEHUI;

— XapakTepHU30BaThb OpPraHUYECKUE BEIIECTBA IO COCTaBY,
CTPOGHHIO U  CBOICTBaM,  YCTaHaBIMBATh  MPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXAY JaHHBIMH XapaKTePUCTUKAMU
BEILIECTBA;

— TPUBOAUTH MPUMEPHl XUMUUYECKUX PEAKIHH, PACKPBIBAOIINX
XapaKkTEepHbIE CBOMCTBA THUIIMYHBIX MPEACTABUTENEH KIIACCOB
OPTraHWYECKUX BEIIECTB C IENbI0 WX WJACHTUPUKAIUA U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX
peakiuii Ha OCHOBE 3HAHMM O THUIAX XWMHUYECKOW CBS3U B
MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOW CIIOCOOHOCTH;

— HWCIOJb30BATh 3HAHUS O COCTaBE, CTPOCHUU U XMUMHYECKUX
CBOMCTBAaxX BEMIECTB i1  O€30MacHOr0 TMPUMEHEHUS B
MPaKTUYECKOU JIesATEIbHOCTH;
— TPUBOJIUTH TPUMEPHl  MPAKTHUYECKOTO  HCIIOJIH30BAHMS
MPOAYKTOB  TepepaboTKu HePTH W  OPUPOJHOTO  Trasa,
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI (monmmaTHIICHA,
CHHTETUYECKOT0 Kay4yyKa, alleTaTHOTO BOJIOKHA);

@DopMbI KOHTPOJISI 00yUEHUS:
- IOMalllHuE 3a/laHus
poOJIEMHOT0 XapaKTepa;

- IPAKTUYECKUE 3a/1aHus 110
paboTe ¢ OpUTHHATIBLHBIMU
TEKCTaMH;

- MOATOTOBKA U 3aIllUTa
TPYIIIOBBIX 33/JaHUN TPOSKTHOTO
XapakTepa;

- TECTOBBIE 3aJIaHUs 110
COOTBETCTBYIOIIUM TEMaM.

MeTob! OLIEHKH PE3yJIbTaTOB
oOyueHus:

- MOHUTOPHHT pocTa
TBOPYECKOMN
CaMOCTOSITEJIbBHOCTH U HAaBBIKOB
MIOJIy4€HHUsI HOBOT'O 3HAHUS
KaX/IbIM 00Y4atoLIMCS;

- HaKONMTEJIbHAs OLICHKA.
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— MPOBOJIUTH OTBITHI IO PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB!
[NIMLEPUHA, YKCYCHOM  KHUCJIOTBI, HENPEIENIbHBIX  JKHUPOB,
TJIIOKO3BI, Kpaxmaia, OeJIKOB — B COCTAaBE MUILEBBIX MPOJYKTOB U
KOCMETHYECKHUX CPEJCTB;

— BIaJeTh MpaBUJAMH M IpUeMaMH Oe3omacHoid paboThl ¢
XMMHUUYECKUMHU BELIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;

— yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu u
CMELICHUS XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB ¢
LEeNbI0  ONpEAENCHUS] ONTHUMAIbHBIX YCIOBUH MpPOTEKaHHS
XUMHUYECKHX IPOLECCOB;

— IPUBOJUTH MPUMEPHI TUAPOIIU3A COJIEH B MOBCEIHEBHON KU3HU
YeJI0BEKA;

— TMPUBOAUTH TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii B IpPUPOAE, IPOU3BOJACTBEHHBIX MpOIECcCax U
KHU3HECATEIbHOCTH OPraHNU3MOB;

— IPUBOJUTH NPUMEPbl XMMHYECKHX PEAKIUI, pacKpbIBAIOILINUX
o01Ire XMMHYECKHE CBOWMCTBA MPOCTHIX BELIECTB — METAJIOB U
HEMETAJJIOB;

— MPOBOJUTH PACUYEThl HA HAXOXKICHHE MOJIECKYIISIPHOU (POPMYIIBI
yIIIEBOJIOPOA MO MPOIYKTaM CTOPaHUs U 1O €ro OTHOCUTEIbHOM
IUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSLIMX B €ro
COCTaB;

— BJaAeTh IIpaBWIaMu 0€30MacHOro oOpallleHuss € €IKHUMHU,
TOPIOYMMH U TOKCUYHBIMHU BEIECTBAMH, CPEICTBaMU OBITOBOI
XUMWH,

— OCYHIECTBJIATH TOUCK XHMMHMYECKOH uHpOpManuu 1O
Ha3BaHUSAM, HICHTU(UKATOpaM, CTPYKTYpPHBIM  (opMmyiaam
BEIIECTB;

— KPUTHYECKU OIICHMBATb M MHTEPHPETUPOBATH XHUMHUYECKYIO
uHpOpMaAIIMIO,  COJEpXKAaIlylocsl B COOOLIEHHMSIX  CPEICTB
MaccoBOW MH(OpPMAIUH, CTaThsIX C TOYKU 3PEHMsI €CTECTBEHHO-
Hay4HOH KOPPEKTHOCTH B LEISAX BBISIBIECHHS OHIMOOYHBIX
CyXXJeHUul U popMupoBaHusi COOCTBEHHOU MMO3HIINH;

— MPEJICTAaBIIATh MYTH PelIeHHs II100aJbHBIX MPOOIEM, CTOSIINX
mepesl  4eIOBEUYECTBOM:  HKOJIOTMYECKUX, HSHEPreTHUECKHUX,
CBIPbEBBIX, M POJIb XUMHHU B PEIICHUHU 3TUX MPOOIIEM.

5. Meroan4eckue MaTepHaJibl 10 OCBOCHUIO Y4e0OHOI0 NMpeaMeTa
MeTtoanyeckie MaTepuaibl 10 AUCHUIUINHE (MOJTHBIA KOMILIEKT METOIMYECKUX MaTepHasoB)
HaxoauTcs Ha Kadeape obuieit u opranudeckoit xumuu (IIpunosxenue Ne 2).

6. YueOHas uTepatypa i 00y4aOMIUXCA 10 Y4eOHOMY NpeaMeTy
1. O6H.[a§[ " HCOPraHU4eCKass XuMus AJjid MCAUITUHCKHUX CHGHHaHBHOCTeﬁI y‘le6HI/IK JUUISL 06pa3OBaTCJ'ILHLIX

OpraHM3alui, peanu3yrmuX o00pa3oBaTelIbHbBIE NPOTPaAMMBI CpeaHero mnpodeccnoHambHOro oOpa3oBaHus /
ITy3akos C.A., Hectepora O.B. 1-oe u3nanne. AkmmonepHoe oomectso "M3natensetBo "l[IpocBemnienue *

2. OpraHudeckas XuMUS JJII MEIUIIMHCKHX CIEIHAIbHOCTEH: Y4YeOHWK JUIsi 00pa30BaTeNIbHBIX
OpraHu3anuii, peann3ylonux o0pa3oBaTelbHbIE MPOrpaMMbl CpeaHero npodeccroHambHOro oOpasoBaHUs /
ITy3akos C.A., HectepoBa O.B. 1-oe u3nanne. AkmmonepHoe oomectso "M3natensctso "l[IpocBemnienue *

3. Xumusi. EcTecTBEeHHO-HAYYHBIN MPOQIIIL: yUeOHHK /Il 00pa30BaTEIbHBIX OPraHU3aIlHiA, PEATU3yIOIINX
oOpa3oBartesbHbIe IPOrpaMMbl cpeaHero mpodeccuoHanbHoro oopaszosanus / 'adbpuensu O.C., Octpoymos W.I.,
OctpoymoBa E.E. u npyrue; mox penakumeidi ['aGpuensna O.C. 1-e uzmanme. OOIIECTBO C OTrpaHUYCHHOM
otBercTBeHHOCTHIO "M3JJATEJILCKHM LIEHTP "AKAJJEMUS"*
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* - cootBercTByeT [Iprka3zy MunucTepcTBa npocsemnieHust Poccuiickoit @enepannu ot 26 mroHs 2025 T.
Ne 495 "O6 yrBepxkacHuH (elepaibHOIO MepeyuHs yu4eOHUKOB, JOMYIICHHBIX K UCIOb30BAHMIO MPH Peali3allui
UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAMTAIMI0O 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
o01ero, cpegHero oomero 00pa3oBaHus OPraHU3alUsIMH, OCYLIECTBISIIOIIUME 00pa30BaTeIbHYIO IeSTeIbHOCTD, 1
YCTaHOBJICHUW TPEACTHHOTO CPOKA HMCIONIB30BaHMS MCKIFOUEHHBIX YUYeOHUKOB M Pa3pa0OTAHHBIX B KOMILICKTE C
HUMU Y4eOHBIX TTOCOOnA"

7. MarepuajibHO-TeXHUYeCKas1 0a3a, UHGOPMaIlMOHHbIE TEXHOJIOTHH,
nporpamMmMHoe odecrnedeHrne H HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
CrnenuaipHble TMOMEIICHUS, MPEJACTABIAIONNE CO00M ydeOHBbIE ayIUTOPHH IS TPOBEICHUS

3aHATUI BCEX BUIOB, NPEAYCMOTPEHHBIX 00pa30BaTENbHON MPOrpaMMOM, B TOM 4YHCJE TPYIIOBBIX U
UHAMBUYAJIIbHBIX KOHCYJIbTAllMi, TEKYyIIEro KOHTPOJS M NPOMEKYTOUHOW aTTecTallud, a TaKxKe
MOMEIICHUS JUIS CAMOCTOSITENIbHOW paboThl, MaCTEPCKHE M J1ad0paTopuu, OCHAIIEHHBIE 000pyI0BaHHUEM,
TEXHUYECKUMHU CPEJCTBAMU OOYyYEHHS U MaTepHallaMH, YYUTHIBAIOIIUMH TPEOOBAHHS MEXITYHApOIHBIX
CTaHJApTOB: MPOEKTOP, MEPCOHATBHBIE KOMIBIOTEPHI C BO3MOXKHOCTBIO MOJIKIIIOUCHHS K ceTH VIHTepHeT u
obecrieueHneM JIOCTYIa B AJICKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTeILHYIO Cpely, ydeOHas MeOelb
JUI TeJarOTMYecKoro paboTHMKa M O0ydarouuxcs (CTOJbl M CTYJbs), JOCKA, MPOEKTOp, SKpaH s
npoekTopa ([Tpunoxenue Ne 3).

[Tomemenuss i1 CaMOCTOATENbHOM paboOThl 00y4arolIMXCs, OCHAIIEHHbIE KOMIbIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUYEHUS K MH(POPMAIMOHHO-KOMMYHUKAIIMOHHON ceTi «MHTepHeT» u
obecrieueHreM JIOCTYIa B AJICKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTeILHYIO Cpeny, ydeOHas MeOelb
11 00y4aroImuXxcs (CTOJBI U CTYIIbSA).

Hns  obecrieuyeHHWss peayiM3allidl  JAUCUUIUIMHBI  WCHOJB3YeTCSl  CTaHAApTHBIE  KOMILIEKTHI
nporpammHoro  obecnedenuss  (I[10),  Brimoyaromme  peryisipHo  OOHOBJISIEeMOE  CBOOOIHO
pacnpoctpansiemoe u ymnen3uonnoe [10, B T.4. MS Office.

OOyuaronuecss obecredeHbl JOCTYIIOM K COBPEMEHHBIM 0a3aM JaHHBIX U HH()OPMAIMOHHBIM
CIPaBOYHBIM CHCTEMAaM.

ObopynoBanue, oOecreynBarollee aJanTalMuio 3JIEKTPOHHBIX M TEYaTHBIX 00pa3oBaTEeIbHbIX
pecypcoB i 00yyaroIuecs: U3 Yucia JIML ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBBSI: TOPTAaTUBHBII
PY4YHOI BUJICOYBEIMUUTENb — 2 LIT, paJUOKIIacC (3ayIIHbII MHIYKTOP U UHAYKIIMOHHAs NeTisd) — 1 miT.

Beixon B cerp «UHTepHeT» B Hamuyuu (C BO3MOMKHOCTBIO JIOCTYNla B DJIEKTPOHHYIO
H(}OPMaLIMOHHO-00pa30BaTENbHYIO Cpey), CKOpocTh noakmoueHus 100 Mout/cex.
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AHHOTAIIUS PABOYEN ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA

OVIL07 XUMUA
(YyrinyOnéHHbIN ypOBEHB)

Koa u HaumenoBanue cnenuagabHoctu: 33.02.01 Gapmanus;

Ha 6a3e OCHOBHOTO 00IIero oopa3oBaHus

KBanupukauus BeinyckHuka: GapMaiieBT

®opma o0yuenusi: Ounas

O0beM 1 MeCTO IMCUUILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOorpaMMbl

Y4eOHBI MpeaMEeT OTHOCUTCS K 00IIeo0pa3oBaTeIbHOMY IMKIY — oOOs3aTelbHbIC Y4eOHBIC
npeametsl (OYII) obpazoBarenspHOi nporpammsl B cooTBeTcTBUU ¢ PI'OC 1o cnenmansHocTr 33.02.01
dapmarusi, B COOTBETCTBUM C y4eOHBIM IJIaHOM m3ydaercs Ha 1 kypce B 1 m 2 cemecrpe. OOmas
TPYJAOEMKOCTh y4eOHOI0 IpeiMeTa cocTaBisieT 166 yacos.

OCHOBHBIMH TIETISIMH U3YYCHUSI XUMUH SIBIISIOTCS:

dopMUpOBaHHE HMHTEpEcCa U CTPEMJICHUS OO0yyarouMxcs K HAy4HOMY H3YYEHUIO IPHUPOJIbI,
(dbopMHUpOBaHKE TIPEACTABICHUI:

O MaTepHaJbHOM EJUHCTBE MHPA, 3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUN IPUPOJIBI, O
MeCTe XMMHMHU B CUCTEME €CTECTBEHHBIX HAyK U €€ Belylleil poju B 00eCreyeHUH YyCTOHUNBOrO pa3BUTHUS
YeJIOBEYECTBA: B PELICHUM IPOOJEM SKOJIOTMYECKOM, SHEpreTMYeckoid M MUIIeBON Oe30IacHOCTH, B
Pa3sBUTHM MEIUIMHBI, CO3JaHMM HOBBIX MAaTE€PHUalOB, HOBBIX HMCTOYHMKOB 3HEPruH, B OOECIEeYeHUU
paMoOHAIBFHOTO MPHPOJIOIONIE30BAHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIECH KyJIbTYPHI 4eJIOBEKa,
a TaKKe PKOJIOrMYeCKd 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpee;

OCBOEHUE CHCTEMbl 3HAHUH, JEXKAIIUX B OCHOBE XMMMUYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOH KapTWHBI MHpa: (YHAAMEHTAIBHBIX TOHSATHH, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX
MIPE/ICTAaBJICHU O CTPOEHUH BEIIECTBA HA pA3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX
peakiuif, 0 XUMHUYECKOM pPaBHOBECHM, PAacTBOpaX M IUCIEPCHBIX CHUCTeMaxX, 00 OOIIMX Hay4HBIX
IIPUHLMIIAX XUMUYECKOTO IPOU3BOJICTBA;

¢dopmupoBaHue y OOYyYarOIMXCs OCO3HAHHOTO TOHUMAaHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HaHUM /s OOBSICHEHHS KIIOYEBBIX HAEH U MpoOieM COBPEMEHHOW XWMHUH, UIs
OOBSICHEHUS! U TPOTHO3UPOBAHMS SIBJICHMH, HMMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOAY; FPAMOTHOTO
pemieHus mnpoOJeM, CBSI3aHHBIX C XHMMHEW, IPOTrHO3HPOBAHUS, aHalu3a W OLEHKU C MO3UIHH
9KOJIOTMUECKON O€30IacHOCTH MOCIHEACTBUI OBITOBOW M IMPOU3BOJCTBEHHOW AEATEIBLHOCTH YEIOBEKA,
CBSI3aHHOW C XMMMYECKUM MTPOU3BOICTBOM, HCIIOJIb30BAaHUEM U NepepaboTKON BEIIECTB;

yri1yOjieHHe MpeACTaBICHUH O HAayyHBIX METOAAX MO3HaHMSA, HEOOXOAMMBIX /IS MPUOOpETEeHUs
YMEHUI OpPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUECKUX SIBJICHUH, UMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUUECKOH 1€ATENBHOCTH U MIOBCEAHEBHON KHU3HU.

Conep:kanue y4eOHOI0 nmpeamera:

Pa3zoen 1. Teopemuueckue ocHo8bl OpeaHU4ecKoU XUMUU.

Tema 1.1. Ilpenmer opranuueckoil xumuu. Teopuss CTpOEHHS OpPraHWYECKUX coeAuHeHuit A. M.
byrneposa.

Pa3zoen 2. Vaneeooopoowt

Tema 2.1. IlpenenpHble yriieBoJOpOIbl — aNKaHbl, HIUKJIOAIKaHbI.

Tema 2.2. HenpenenbHble yIiieBOAOPObI: AIKEHBI, AJIKaJUEHBI, aJIKUHBI

Tema 2.3. ApomaTuueckue yrieBoIopoabl (apeHsbl)
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Tewma 2.4. IIpupoHbie HCTOUHUKH YTIEBOIOPOIOB U UX MepepadoTKa
Tema 2.5. 'anoreHnpon3BOAHbBIE YTIIEBOAOPOIOB

Pasoen 3. Kuciopoocooepaoicawue opeanuieckue coeOuneHus.

Tema 3.1. Criuptsl. Denon.

Tema 3.2. KapOoHUIIbHBIE COCAMHEHUS: ANIBACTHIBI U KeTOHbI. KapOoHOBBIE KUCIOTHI. CIOXKHBIE 3(DUPHL
Kupsr.

Tema 3.3. YrieBoabl.

Pazoen 4. Azomcoodepoicawue opeanuyeckue coeOuHeHusl.

Tema 4.1. AMuHBl. AMUHOKUCIIOTBL. benku.

Pa3zoen 5. Bvicokomonexynsaphvie coeOuneHusl.

Tema 5.1. BbICOKOMONEKYISIpHBIE COEAMHEHUSI.

Pasoen 6. Teopemuueckue ocHO8bL Xumui.

Tema 6.1. Crpoenue aroma. Ilepuoanueckuii 3akoH u Ilepuonuyeckas cucreMa XMMUYECKUX DJIEMEHTOB
J.A. Mennaeneena.

Tema 6.2. Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB.

Tema 6.3. XuMuyeckue peakiuu.

Pazoen 7. Heopeanuueckas xumusi.

Tema 7.1. Hemeramnsl.

Tema 7.2. Mertansl.

Pa3zoen 8. Xumus u orcusns.

Tema 8.1. MeTozp! O3HAHUS B XUMUU. XUMHUS U KU3Hb.

®opMa NPOMeKYTOUHOI aTTeCTALMU: YK3aMEH.
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