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1. IlepeyeHsb MIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 Y4eOHOMY NpeaMeTy,
COOTHECEHHBIX ¢ IJIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust OIIOII

1.1. O6aacTh NPUMEHEHUS MTPOTPAMMBI
PaGouass mporpamma y4eOHOro mpeaMera «XHUMHUS» SIBISCTCS YacThlO 00pa3oBaTEIbHON

MpOrpaMMbl B COOTBETCTBHH C:

- GenepalibHBIM rocyAapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIapTOM CpEIHETo
npodeccnonansHOro ob6paszoBanusi mo crenuanbHocTH 33.02.01 ®apmanus (IIpukaz MunuctepcTBa
npocBemienust Poccuiickoir ®@epepaumu ot 13.07.2021 Ne 449 «O6 yrBepkaeHuH QenepaabHOro
roCy/IapCTBEHHOI0 00pa30BaTeNbHOTO CTaHJapTa CpeAHero MnpoQeccCHOHAIBHOTO 00pa30BaHUS IO
cnernuaiabHocTH 33.02.01 dapmanus»);

- @efepanbHBIM  TOCYIApCTBEHHBIM ~ 00pa30BaTENbHBIM  CTAaHAAPTOM  CPEAHEr0  OOIIEero
obpazoBanus (IIpuka3 Munucrepcra npocsemenus Poccuiickoit @enepannu Ne 413 ot 17.05.2012 «O6
YTIBEpXKIEHHH (DeZepaibHOTO TOCYIApCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpPEIHEro OoOImero
o0pa3oBaHM»).

Pabouas nporpamma cocTtaBiieHa C y4ETOM:

- (enepampHOI 00pazoBaTeNbHON MPOrpaMMbI cpeaHero odmero obpaszosanus (DPOIT COO),
yrBepxkieHHol [Ipukazom MunucrtepcrBa npocseuienus Poccuiickoit @eneparuu Ne 371 ot 18.05.2023r.

1.2. [Inanupyemble pe3ybTaThbl 00y4eHHs

OCHOBHBIMH IENSMH U3YYCHHS] XUMUU SBIISIOTCS:

dbopMupoBaHHE HHTEpeca U CTpPEMIICHUS OO0y4arouMxcs K HAyYHOMY H3YYEHUIO MPHUPOJIBI,
(hopMHpOBaHUE MTPE/ICTABICHUIA:

0 MaTepuajbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBICHUW TPHUPOIBI, O
MeCTe XMMUH B CHCTEME €CTECTBEHHBIX HAyK M €€ BEIyIIEeH pOoiIu B 00ECIICYCHN U YCTOMYMBOTO PA3BUTHS
YeJI0BEYECTBA: B PEUICHUH MPOOJIEM 3KOJOTHYECKOM, SHEPreTHUYeCKOM U MUIIEBON OEe30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3JaHMH HOBBIX MaTEPHAJIOB, HOBBIX HMCTOYHHUKOB JHEPTUU, B OOCCIICUCHUH
paIMoOHAaIBLHOTO MPUPOIONIONB30BaHUS, B (POPMHUPOBAHIHM MUPOBO33PEHUS U OOIICH KyIbTyphl YETOBEKA,
a TaKXKe SKOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpene;

OCBOCHHME CHCTEMBbl 3HAHUM, JIEKAIIMX B OCHOBE XHWMHUUYECKOW COCTAaBJISIOIIECH €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa: (YHIAMEHTANIbHBIX TOHSTUN, 3aKOHOB M TEOPHH XUMHUH, COBPEMEHHBIX
MIPEJICTAaBJICHU O CTPOEHUH BEIIECTBA HA pPA3HBIX YPOBHSAX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOIMHAMHYECKUX U KHHETUIECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX
peaknuii, 0 XMMHYECKOM DPaBHOBECHH, pPACTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMMX HAyIHBIX
MPUHITATIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHHEe Yy OOYyYalOUIMXCSd OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHWM s OOBSICHEHUS KIIOYEBBIX HUACH W MpoOJeM COBPEMEHHOW XHUMHUH, IS
OOBSICHEHUSI W TPOTHOZUPOBAHMS SBJICHHI, MMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPUPOJY; TPaMOTHOTO
pemieHus mpoOJeM, CBSI3aHHBIX C XHMHEW, MPOTHO3HPOBAHUS, aHAlUW3a U OIEHKH C MO3UIHH
AKOJIOTUYECKON O€30MacHOCTH TOCJIEICTBUM OBITOBON M TMPOW3BOJCTBEHHON JESITEIILHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMUYECKHUM IIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NEpepabOTKOIl BEIIEeCTB;

yriayOieHne NpeacTaBIeHU O HayYHBIX METO/ax MO3HaHUs, HEOOXOAUMBIX AJIi MpUOOpETeHHS
YMEHHI OpPUEHTHPOBATHCS B MUPE BELIECTB M OOBSICHEHUS XUMHUYECKUX SBIICHUMN, UMEIOIIUX MECTO B
MPUPO/JIE, B TPAKTUYECKOMN AEATEIHHOCTH U MOBCETHEBHOU KU3HHU.

B pesynmprare wu3ydeHus ImpeaMera y oOOy4yaromlerocs JOJDKHBI OBITh  C(HOPMHUPOBAHBI
JMYHOCTHBIE, METANPEIMETHBIC U TPEIMETHBIC PE3YIIbTATHI.
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1.2.1. JInyHOCTHBIE pe3yabTaThl

JIMdHOCTHBIE PE3yIbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPAKAIT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHOM W  TPAKTUYECKOW JEATENbHOCTH OOy4aroIluXcs B  TPOIECCe  pealu3aluu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

JI1. I'pa:knanckoro BOCIMTAHUS:

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

MPEJICTABICHUS O COLUATbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOH TBOpPYECKOW [EATENbHOCTH MPHU CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a/a4, BHITOJIHEHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI JPYTUX MpH
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NESATENbHOCTH;

JI2. [IaTproTHYeCKOr0 BOCIUTAHMS:

[IEHHOCTHOTO OTHOILIIEHUS K UICTOPUYECKOMY U HAyYHOMY HACIEINI0 OTEYECTBEHHON XUMUU;

YBa)XKEHUSI K IPOLIECCY TBOPUYECTBA B OOJIACTU TEOPUM M MPAKTUYECKOTO MPHIOKEHUS XUMHH,
OCO3HaHHUS TOT0, YTO JaHHbIE HAYKU €CTh pPEe3yJabTaT UIMTENbHBIX HAOMIOJCHUH, KpPOMOTIMBBIX
AKCIIEPUMEHTATIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPYAa YYE€HBIX U TPAKTHKOB;

MHTEpeca U MO3HABATEIILHBIX MOTHBOB B MOJYYCHHH W TOCIEAYIOMIEM aHaJM3e MHPOPMALUU O
MEePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

JI3. lyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIlMU, CBA3aHHBIE C XUMUYECKUMH SIBICHUSAMH, U TMPUHUMATH
OCO3HaHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHHUBAaThb CBOE TIOBEJAEHUE U TMIOCTYNKM CBOMX TOBAapUUIEH C MO3HUILIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBHUI MMOCTYNKOB;

JI4. ®opmMupoBaHus KyJIbTYphI 310POBbS:

NOHMMAaHHSA IIEHHOCTeH 370poBOro u 0Oe3omacHOro oOpasza JKM3HHU, HEO0OXOIUMOCTU
OTBETCTBEHHOI'0 OTHOIIEHUS! K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

cOOJTIOIEHHsI TIPAaBHII OE30TTaCHOTO OOpAIIeHHs C BEIIECTBAMU B OBITY, MOBCETHEBHON KU3HH, B
TPYZIOBOM AESATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPaBUJ WHIAWUBUAYAIBHOTO U KOJUIGKTHBHOTO 0€30MacHOr0 TMOBEICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEICTBUH W HENPUSITUS BPEOHBIX NPHUBBIYEK (YIMOTPEOJICHHS aJIKOTOs,
HApPKOTHUKOB, KYPEHHUS);

JIS. TpynoBoro Bocnuranus:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKOM  JI€ATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX AEIATEIbHOCTH;

YCTaHOBKM HA aKTHMBHOE yYacTHE B PELICHUH MPAKTUYECKUX 3aJjad COLMAbHON HANpaBIEHHOCTH
(B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YUEHHI0 TPOodecCuil pa3uyHOro poja, B TOM YHCIE HA OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMHUU;

YBaXXCHHUS K TPYY, JTIOASIM TPYyJla U pe3yIbTaTaM TPYAOBOH ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHAYaJIbHON TpaeKTOpHH oOpa3oBaHMs, Oymyieiu
npodeccun U peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

JI6. JK0/10rH4ecKOro BOCIUTAHMS:



9KOJIOTUYECKH 11E€JIECO00PA3HOTO OTHOIICHHS K MPUPOJIE KaK UCTOUYHUKY CYIECTBOBAHMS KU3HHU
Ha 3emiie;

MOHMMAHUS TJIOOALHOTO XapakTepa JKOJIOTUYECKUX MpoOIeM, BIUSHUS HKOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbL;

OCO3HAHUS HEOOXOJUMOCTH UCIOJIb30BaHUS JOCTH)KCHH XWMHH JUIsl PEIICHUsS BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMNPUATHUA JCHUCTBHI, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOAHON cpeae, YMEHUS
MIPOTHO3UPOBATh HEOJArOMPUITHBIC JKOJIOTHYECKUE TOCIEACTBUS NPEANPUHUMACMBIX JEHCTBHA U
Mpe0TBpalIaTh UX;

HaJIMYWs.  PA3BUTOTO  AKOJOTMYECKOTO  MBIIUICHUS, OSKOJOTMYECKOW KYJIbTYpPbI, OIIbITa
JEATEIIBHOCTH 3KOJIOTUYECKOW HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMHU B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOM M COITMAIBHOM MPAKTUKE, CIOCOOHOCTH MU YMEHHUS AaKTUBHO TMPOTUBOCTOSITH
uaeosioruu xemohoouu;

JI7. LleHHOCTH HAYYHOI'0 NNO3HAHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOLIECTBEHHOU
MPaKTUKU;

NOHMMAaHUA CchenuuKd XUMHM KaKk HayKd, Oco3HaHus e€ pomu B (GOPMUPOBAHUU
palMOHABHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUHU LIETOCTHOTO MPEJACTaBICHUSI 00 OKPYKAIOIIEM MHUPE
KaK O €IMHCTBE MPHUPOABI U YEJIOBEKA, B MO3HAHUH MIPUPOJHBIX 3aKOHOMEPHOCTEN M PEIICHUH MPoOsieM
COXPAHEHUS MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B O0CO0OW 3HAYMMOCTH XHMMHH [IJI1 COBPEMEHHOW IIMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAIIPaBICHHOCTH M BaXHOW POJM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYIbTYPHI,
B PEUICHUH TTI00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YIHEPreTUUYECKOIA,
MUIIEBON U PKOJOTUYECKON OE30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYeHUH YCIOBUHN YCIEITHOTO
TpyJa 1 SKOJOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHUMAaHUs CYIIIHOCTH METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJB30BaTh MOJTy4aeMble 3HAHUS ISl aHAJIN3a U OOBSICHEHUS
SIBJICHU OKPYXKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM W3MEHEHUM, YMEHHUs JellaTh 00OCHOBaHHBIC
3aKJIIOYEHUs] HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIUXCS JIAHHBIX C IEIBI0 MOJYYCHHS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIB30BAaTh XMMUYECKUE 3HAHUS IS pEIIeHHUs MpolsieM B
peanbHBIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MTO3HAHUIO, UCCIIEN0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUHU C KU3HCHHBIMU IMOTPEOHOCTSIMH,

WHTEpeca K 0COOEHHOCTSIM TPyJa B Pa3IuvHbIX chepax mpodhecCuoHaATbHOUN eATeTbHOCTH.

1.2.2. MeranpeaMeTHbIe pe3yJabTaThl

YHuBepcanbHbIE MO3HABATEIIBHBIE ICHUCTBHS:

M1. Ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh M aKTyaJIM3MpOBaTh MpoOJieMy, paccMaTpuBath €€
BCECTOPOHHE;

ONPEAENATh LENU AEATEIIbBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHKEHHS, COOTHOCUTH
pE3YJbTaThI IEITEIBHOCTH C MTOCTABIICHHBIMU LETISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JJOTHUYECKOTO MBILIJIEHUS: BBIACIATh XapaKTePHbBIC
MPU3HAKU TOHATHUNA W YCTAHABJIMBATH MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IS
O0OBSCHEHHS OTJIEIBHBIX (DAaKTOB M SIBJICHUH;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXJE€HUsS (MHIYKTHBHBIE, NEAYKTHUBHBIE, 10 aHAJOIHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOJABI U
3aKJIFOUEHNS;

IPUMEHATh B IPOIecce MO3HAHUS UCHOJIb3yeMble B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJEJIbHBIE MPEICTABICHUS — XMMHUYECKMHA 3HAK (CHMMBOJ) 3JI€MEHTa, XUMHUYECKas
¢bopMmyna, ypaBHEHHE XUMUUYECKON PEAKIIMK — IPU PELICHUH Y4EOHBIX [T03HABATEIbHBIX U IPAKTUYECKUX
3a/a4, IPUMCEHATh HAa3BaHHBIC MOJCIIBHBIC NPEACTABICHUS JJI BBIIBICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4aEeMbIX BELECTB U XUMUYECKUX pEaKILU.

M2. ba3oBble uccjieoBaTeJbCKUeE 1efiCTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIMII;

(GopMyIMpOBATh LEJNU U 33/1a4d MCCIIEI0BaHUs, UCII0Ib30BaTh [TOCTABIEHHBIE U CAMOCTOATEIBHO
c(OopMyJIHpOBaHHbIE BONPOCHl B KAayecTBE HHCTPYMEHTA IIO3HAHMS W OCHOBBI JJIs1 (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CY)KIECHUN;

BIAJCTh HABBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHMPOBAHMS M INPOBEACHUA  YYEHHUYECKUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HaOlI0JaTh 3a XOAOM IIpolecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €r0 Pe3yJsbTar, (OPMYyIUPOBATH 000OILEHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEI0BaHNUs, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

IpUOOpEeTaTh OMNBIT YYEHUYECKOM HCCIIEOBATEIbCKON M MPOEKTHON JESATENbHOCTH, MPOSBIISTH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIeHHs NPAaKTUYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOJIOB IIO3HAHUS.

M3. PaGora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHMKAaX HHG(OpManuu (HaydHO-TIOMYJsSpHas JUTEeparypa
XMMUYECKOT0 COJIepKaHus, CIpaBoOYHbIE TocoOusi, pecypcbl MHTepHeTa), aHaIM3UpoBaTh MH(POPMAIIIO
pasNUYHBIX BHJIOB U (GOpPM NPEACTAaBICHUS, KPUTUYECKH OLIEHUBaThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTB;

(GbopMyIHpOBaTh 3alPOCHl U MPUMEHATH Pa3IMUHbIE METObI MPU MOUCKE U 0TOOpe UHPOpMAIIHH,
He0OXO0IMMOM ISl BHIIIOJTHEHUS YUEOHBIX 3a/1a4 ONpPe/IeIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMalbHYIO (opMy mpenacTaBieHuss WHPOpMaALUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAy4YHBIN SI3bIK B KayeCTBE CPEACTBA NMpH paboTe ¢ XUMHYECKOH HH(OpMaIuei:
NPUMEHITh MeXNpeaMeTHble ((U3Mueckue W MaTeMaTH4eCKHe) 3HAaKU U CHUMBOJBI, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPE/ICTBA HATJISTHOCTH.

YHuBEpCcaTbHBIE KOMMYHUKATUBHBIE IEHCTBUS:

M4. Oomenne:

3a1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbl B XOJi¢ AMAlOra W/WIM JAUCKYCCHUH,
BBICKa3bIBaTh UACH, (POPMYyITHUpPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO BBHIMOJHEHHS MPEASIOKECHHON
3a]1a4y;

MS5. CoBMecTHAS NeATEILHOCTD:

BBICTYNIaThb C IIPE3CHTAlMEN pPE3yJabTaTOB II03HABATEIBHOW [EATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBIINOJHEHUH XMMHMYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKOH pabOThI MO UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, pealu3alui y4eOHOro MpoeKTa,
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1 (hOpMyYIMPOBATH BBIBOJBI 10 pe3ybTaTaM MPOBEAEHHBIX HCCIEI0BAaHUN ITyTEM COINIAaCOBAHUS MO3ULIUI
B X071€ 00CYX/IeHUSI 1 0OMeHa MHEHHSIMH.

YHuBepcalbHbIE peryJ/siTHBHbIC 1eiiCTBHA:

Mé6. Camoopranu3zanus:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYLLECTBIISITh CBOIO [T03HABATENBHYIO JAESTEIHOCTD, OIIPEIEIsIA
e€ LenM W 3aJayd, KOHTPOJIMPOBaTb U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IpeaaracMblii
QITOPUTM J€MCTBUI NIpU BBHINOJHEHUM Y4YeOHBIX M MCCIENOBAaTENbCKMX 3ajJady, BbIOMpaTh Haubolee
3pGeKTUBHBIN cIOCO0 MX pelIeHHs C y4ETOM IMOJYyYEHMs HOBBIX 3HAHUH O BEIIECTBAX U XUMHMUYECKHX
peakuusx;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

1.2.3. IIpeameTHBbIEe Pe3yabTATHI

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs) OTpa)karoT:

IT1. ChpopmMupoBaHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUH OPIaHUYECKOW XMMHUH B CHCTEME
€CTECTBEHHbIX HAayK U €€ poJM B OOECIEYEHHWU YCTOHUMBOIO pPa3BUTHS YEJIOBEUECTBA B PEIICHUU
Ipo0JIEM 3KOJIOTMUYECKON, IHEPTeTUUECKOM U MUIIEBON 6€3011aCHOCTH, B Pa3BUTHH MEIULIMHBI, CO3AaHUU
HOBBIX  MaTepuUajoB, HOBBIX  HCTOYHHMKOB  JHEpPruH, B  OOECIEYEHHH  palMOHAIBHOI'O
IPUPOJIOIONIB30BaHNs, B (DOPMUPOBAHMM MHPOBO33PEHHUS U OOLIEH KyJIbTyphbl YeJIOBEKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

[12. Bnagenue cuctemMoil XUMUYECKUX 3HAHUM, KOTOpasi BKIIFOYAECT:

OCHOBOIIOJIATraole MOHATUS — XUMHMYECKUN 3JIEMEHT, aTOM, SIIPO M 3JEKTPOHHas 000JiouKa
aToma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE W BO30YKIEHHOE COCTOSIHUSI aToMa, THOpHAU3AIUS
aTOMHBIX OpOuTaneil, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIECHU,
XMMHYECKas CBs3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, yriepoiHbli cKeleT, (PyHKIMOHAIbHAS
TpyIma, pajgukall, CTPYKTYpHble (opMyibl (pa3BEPHYThIE, COKpALIEHHbIE, CKEJETHbIE), H30MepHs
CTPYKTypHasi W TMPOCTPAaHCTBEHHAasi (reoMeTpHuecKasl), M30Mepbl, TOMOJIOTUYECKHHA psiJ, TOMOJIOTH,
YIJI€BOJOPOABI, KHUCIOPOA- W a30TCOAEpPIKAIIME OpPraHMYECKHE COEIUHEHUs, MOHOMEp, IOJIHMMEp,
CTPYKTYpPHOE 3BE€HO, BBLICOKOMOJIEKYJISIPHBIE COETMHEHUS;

TEOpUH, 3aKOHBI (mepuoanueckuil 3axoH .M. MenneneeBa, Teopusi CTpPOEHHUS OPraHMYECKUX
BeuiectB A.M. byTiepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHHUS U IPEBPAIICHUS
SHEPruM MpPU  XUMHUYECKHMX  PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SA3BIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIE)KALME B OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XHMUYECKUX
SIBIICHUI;

IIPEJCTaBICHUS] O MEXaHU3MaxX XMMHUYECKUX DPEAKIUi, TEPMOIMHAMUYECKMX U KHHETHUECKUX
3aKOHOMEPHOCTSX KX NPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TpYIIl aTOMOB B MOJIEKYJax
(MHIYKTUBHBIM U Me30oMepHbI 3 dexTrl, opuenTantsl [ u Il poga);

dakTosornueckue CBEACHHsS O CBOICTBaX, COCTaBe, MOJy4YE€HUU U 0€30MacHOM HCMOJIb30BAaHUU
BaXHEHIIINX OpraHUYECKHX BEIIECTB B OBITY U MPAKTUYECKON JESITENTbHOCTH YeJI0BeKa, OOUINX HAYYHBIX
MIPUHIIMIIAX XUMUYECKOTO IMPOU3BO/ICTBA (Ha MPUMepe IPOU3BOJICTBA METAHOIIA, IepepabOTKU HEPTH);

I13. ChopMupoBaHHOCTH YMEHHUH: BBIABIATH XapaKTE€PHbIE MPU3HAKN TOHATHH, yCTaHABIUBATbH UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIME MOHATHS IIPU ONHMCAHUU COCTaBa, CTPOCHHUS U CBOWCTB
OPraHUYECKUX COCIUHECHUM;

[14. CchopMuUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILUEHHBIX U CKEJETHBIX) (POPMYJ OPraHUYECKHUX
BEUICCTB;

COCTaBIIAITh yPAaBHEHUS XMMHMYECKHX PEaKIMH M PACKPBIBaTh MX CYIIHOCTb: OKHMCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTAaBJICHUS AJIEKTPOHHOIO OajaHca 3TUX pPEaKLUH,
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peaxkuuii HFOHHOTO OOMeHa MyTEM COCTAaBJICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHHUI;

M3rOTaBJIMBATh MOJIEIN MOJIEKYJl OPraHMYECKUX BELIECTB JI WIUIFOCTPALMU UX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

I15. ChopMupoBaHHOCTH YMEHMIA: yCTAaHABIMBATh MPUHAIJIECKHOCTh M3YyYCHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHMIO K OMNpEAETIEHHOMY KIAcCy/TpyNIe COCIMHEHWH, TaBaTb UM
Ha3BaHusA 1o cuctemarudeckorr HomeHkiatype (IUPAC) um mpuBOIWTH TpUBHAIBHBIE Ha3BaHUS IS
OTIENbHBIX MPEACTaBUTEICH OpPraHWYECKUX BEIIeCTB (ITWJIEH, AaleTWJeH, TOJYyoJ, TJULEPHH,
STWICHIJIMKOJb, (eHos, QopMalblIerui, aneTalbJeruj, aleToH, MypaBbUHas KHCJIOTa, YKCyCHas
KHCIIOTa, CT€ApUHOBAs, OJICMHOBAs, MAJIbMUTUHOBAS KHUCIOTHI, TJIUIUH, aJlaHUH, MaibTo3a, (pyKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

[16. CdopMUpPOBaHHOCTH YMEHHS OIpPEACNATh BUJI XWMHYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBAJICHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

[17. CdopMHpOBaHHOCTh YMEHHSI HPUMEHSATH MOJOXKEHHS TEOPUU CTPOCHHS] OPraHUYECKHX
BemiectB A.M. bytnepoBa i 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHHS,

[18. CdopMUpOBaHHOCT, YMEHHUH XapaKTepu3OBaTh COCTaB, CTPOCHUE, (U3MUECKHEe U
XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENECH PpPA3IUYHBIX KJIACCOB OPraHMYECKUX BELIECTB:
QJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJIKAJMEHOB, AJKUHOB, apOMATHYECKUX YIJIEBOJOPOJOB, CIUPTOB,
aJIbJICTU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBHIX M CIIOKHBIX 3()UPOB, KUPOB, HUTPOCOSTUHEHUN H
aMHHOB, AMHHOKHUCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, IH- H TIOJIHCAaXapHa0B), HLUIIOCTPHPOBATH
IFEHETUYECKYIO CBSI3b MEXAY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIMX XHMHUYECKUX peakuui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

I19. CdopmMupoBaHHOCTb yMEHHUS TOATBEP)KAATh Ha KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHNYECKUX COEIMHEHUI OT KPaTHOCTH M THUIA KOBAJIEHTHOMN
CBSI3U (G- U MT-CBSA3M), B3AaUMHOI'O BJIMSHUS ATOMOB U IPYIIIT aTOMOB B MOJIEKYJIaX;

I110. ChopMHUPOBaHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHUKH YTIIEBOJAOPOIHOTO CHIPhs (HEDTH,
NPUPOJHBIN Tra3, yroib), CHOCOOBl €ro mnepepadoTKM U TPaKTHYECKOE NPUMEHEHUE IPOIYKTOB
nepepaboTKH;

IT11. CdopMupOBaHHOCTb BIAJACHUS CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAyYHBIX METO/ax
MO3HAHUSI — HAOJIO/IEHUHU, U3MEPEHUH, MOJIECIUPOBAHUM, IKCIEPUMEHTE (pPEeaJbHOM M MBICIEHHOM) U
YMEHHUSI IPUMEHSATh 3T 3HAHUS;

IT112. CdhopMUpOBaHHOCTb yMEHHS IPUMEHSATh OCHOBHBIE  OIEPAalMUd  MBICIUTEIBHOM
NeSTeNbHOCTH — aHalIM3 U CHUHTE3, CpaBHEHHUE, 000OIIeHNEe, CHUCTEeMAaTU3aINI0, BBISBJICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUIsl U3yYEHHS CBOWCTB BELIECTB U XMMHUYECKHUX PEAKIIM;

I113. CpopMUpOBaHHOCTh YMEHUM: BBIABIATH B3aMMOCBSI3b XUMHUUECKUX 3HAHUM C MOHATUAMU U
MPEJICTABICHUSIMH JAPYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB JUIsi 00Jiee OCO3HAHHOIO TOHUMAaHH
CYUIHOCTH MaTepuaibHOr0 €AMHCTBA MUPA, UCIOJb30BATh CUCTEMHbIEC 3HAHUS IO OPraHHMYECKONH XUMUU
U1 0OBACHEHUS U POTHO3UPOBAHUS SBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOY;

[114. CdopMUPOBAHHOCTb YMEHMH: NPOBOAUTH PACYETHI IO XUMHUYECKHUM (opMmynaMm U
YpaBHEHUSM XHMHUYECKHX pPEaKUUi C HCIOJIb30BaHHEM (HU3MYECKUX BENUYMH (Macca, 00BEM Trazos,
KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACYETHI 110
HaXOXJICHUIO XUMHMYECKOW (HOpMYJbl BEIIECTBA IO M3BECTHBIM MAacCOBBIM JOJSAM XHUMHYECKHX
3JIEMEHTOB, IPOJYKTAaM CTOpPaHHMsI, INIOTHOCTH T'a3000pa3HbBIX BEIIECTB;

I115. ChopmMupoBaHHOCTH YMEHHUH: MPOTHO3UPOBATH, AHAIM3UPOBATh W OLICHUBATH C TO3UIUI
HKOJIOTMYECKON 0€30MacHOCTH TOCIEACTBUS ObITOBOM M IPOU3BOJCTBEHHOW JAEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM € mepepabOTKON BEIIECTB, HCIOIb30BaTh MOJYYEHHBIC 3HAHUS ISl MPUHSTHUS T'PAMOTHBIX
perieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;
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I116. ChopMHUpPOBAaHHOCTh YMEHHUH: CaMOCTOSITEIIBHO TIJIAHUPOBATh M TMPOBOJAWTH XWMHUYECKHI
SKCIIEPUMEHT (IIOJyYEHUE M H3YyYEHHE CBOWCTB OpPraHMYECKHUX BEIIECTB, KAaYECTBEHHBIC pPEAKIMU
YIJIEBOJOPOAOB PAa3IMYHBIX KIACCOB M KHUCIOPOJCOAEP)KALIUX OPraHUYECKUX BEUIECTB, PpELICHHE
HKCHEPUMEHTAIBHBIX 334a4 [0 pPACHO3HABAHUIO OPTaHWYECKHX BEIIECTB) C COOJIOACHUEM MPaBUI
0e3omacHOrO OOpalieHusi ¢ BellecTBaMH M JabOpaTOpPHBIM 000pyHOBaHHEM, (OPMYIHUPOBATH IIETh
UCCIIEIOBaHMs, MPEACTaBIATh B Pa3IU4YHON (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIW3UPOBaTh H
OLICHUBATh UX JI0CTOBEPHOCTb;

I117. ChopMHpOBaHHOCTh YMECHUI:

coOnroAaTh MpaBuia SKOJOTHYECKH IIeeCOO0Opa3HOro TMOBEACHUS B OBITY UM TPYIOBOM
NESTEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbsl, OKPYXKAIOIIEH IPUPOIHON CPellbl U JTOCTUKEHUS €€
YCTOMYMBOI'O pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JIEWCTBUS Ha JKUBBIE OPraHU3Mbl OIpPEEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIca nokazarens [1JIK;

AHAIM3UPOBATH 1[EI€CO00PA3HOCTh MPUMEHEHHS] OPIraHUYECKUX BEIIECTB B MIPOMBIIIIJICHHOCTH U B
OBITY C TOYKHU 3pEHUS] COOTHOIICHUSI PUCK-TIOJIB3a;

[118. CdopMUpOBaHHOCT, YMEHHMIA: OCYLIECTBIISTH IIE€JICHAMPABICHHBIA MOUCK XHUMHYECKON
uH(pOpMaLlUK B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas U yueOHO-HayudHas JIUTEpaTypa, CPeiCTBa MACCOBOM
uHpopmanuu, HHTEpHET W Jpyrue), KPUTHUYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMaImio,
nepepadaTbIBaTh €€ M NCIOIh30BATh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOH 3a/1aueii.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMus» OTpaXaroT:

[119. ChopmMupoBaHHOCTH MPECTABICHUH:

0 MaTepHaJbHOM EJUHCTBE MMpA, 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJIEHUH NPUPOJIBI, O
MeCTe€ M 3HAa4YeHWU XUMHHM B CHCTEME E€CTECTBEHHBIX HayK M €€ pojii B 00eCHeueHHHM YCTOWYHBOIO
pa3BUTHS, B pEIIEHUH MPOOIeM SKOJIOTHYECKOH, SJHEPreTUYeCKON 1 MUILEeBON 0€301MacHOCTH, B Pa3BUTUH
MEIULMHBI, CO3/JaHUHM HOBBIX MaT€pPHAaJIOB, HOBBIX HCTOUHUKOB SHEPIUH, B 00ECIIEUEHNN PALlMOHATIBHOTIO
MIPUPOIONOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKe
AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

[120. ChopmMHupoBaHHOCTH BiIaJIEHUSI CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAraolue MOHITHUSI — XUMUYECKHUM 3JIEMEHT, aToM, SIIPO aTOMa, U30TOIBI, SJIEKTPOHHAs
obojouka artoma, s-, p-, d-aTOMHBIE OpOMTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMa,
ruOpuan3aIMsl aTOMHBIX OpOUTalei, MOH, MOJIEKYJa, BaJJEHTHOCTh, 3JIEKTPOOTPHUILIATEIEHOCTh, CTEIIEHb
OKHCJICHHS, XUMHUYECKasi CBsI3b (KOBaJECHTHAsI, HMOHHAs, METAIIMUECKasi, BOJOPO/IHAS ), KPUCTAITNUECKAs
pemérka, XHUMUYECKas peakuus, pacTBOp, DJIEKTPOJUTBI, HEIJIEKTPOIUTHI, DIIEKTPOJIUTHYECKAS
JUccoluanus, CTeNeHb JUCCOLMAlUU, BOJOPOIAHBIM IOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEINb,
TEII0BOM 3P PEeKT XUMUUYECKON peaknu, CKOPOCTb XUMUYECKON PeaKI[i, XUMHUUECKOE paBHOBECHE;

TEOpPUHM U 3aKOHBI (T€OpUs DBIEKTPOJIUTHUYECKON AMCCOLMAlNM, MEePUOJUYECKUI 3aKOH
JI.. MenneneeBa, 3aKOH COXpPaHEHHsI MAacCChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPAILLEHUS SHEPTUU MIPU
XUMUYECKHX PpEeaKUusX, 3aKOH TIIOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKalIUE B OCHOBE
IIOHVUMAaHUsI TPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SBJICHUH; COBPEMEHHBIE IPEACTABICHUS O
CTPOEHMHM BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSIX;

NpPEJCTaBICHU O MEXaHM3MaX XMMUYECKMX peakLUuid, TePMOAMHAMHYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSX MX NMPOTEKaHUs, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX;

(aKTOJIOrMUECKUE CBEJECHHUS O CBOICTBaxX, COCTaBe, MOIYYEHUH M OE30MaCHOM HCIIOJIb30BAaHUU
BOXHEHIIMX HEOPraHMYECKHX BELIECTB B OBITY M IPAKTUYECKOM MAEATENbHOCTH 4YeNOBEKa, OOLIMX
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Hay4HbIX [IPUHIMUIAX XUMHUYECKOTO TPOU3BOJICTBA;

[121. ChopMUpPOBAaHHOCTh YMEHHUI: BBISBIATH XapakTepHbIC MPU3HAKH MOHITUH, yCTAHABIUBAThH
UX B3aUMOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMCAHUM HEOPraHUYECKUX BEILECTB U
UX IIPEBPALLECHUN;

[122. ChopMHUpPOBaHHOCTh YMEHHUSI HCIOJIB30BATH XMUMHUYECKYIO CHUMBOJHKY JUIS COCTABICHHS
(dhopMya BEIIECTB M ypaBHEHUN XMMHUYECKHX peakiui, cucreMarnyeckyro HomeHkiatypy (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTJEIbHBIX BELLIECTB;

[123. ChopmMupoBaHHOCTH YMEHHUSI OMPENEISITh BAIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
JJIEMEHTOB B COCAMHEHMSX, BHJI XUMHUYECKOW CBs3W (KOBaJeHTHAas, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

[124. CdopMupoBaHHOCTH yMEHHUS OOBSICHATH 3aBUCHMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKOH CBSI3U U TUIA KPUCTAIIIMYECKON PEIIETKH, OOMEHHBIN U JIOHOPHO-AaKLIENITOPHBII MEXaHU3MbI
o0pa30BaHMs KOBAJICHTHOU CBSI3H;

[125. ChopmupoBaHHOCTH YMEHUH:

KJIaCCU(UIIMPOBATh: HEOPraHWYECKUE BEIIeCTBA IO HX COCTaBy, XMMHUYECKUE PEaAKIHH IO
pPa3IMYHBIM MpHU3HAKaM (YUCIY U COCTaBYy pEarupyrolldx BelIECTB, TEIUIOBOMY 3(PdeKTy peakiuw,
M3MEHEHHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH, YYACTHIO KaTanu3aTopa U Jpyrue);

CaMOCTOSITENIbHO BBHIOMPATh OCHOBAHHS U KPUTEPHH UIA KIAaCCU(DUKALMN M3y4aeMbIX BEIIECTB U
XMMHYECKUX PEAKIIUI;

[126. CdopMHpOBaHHOCTh YMEHHS pPAaCKpbIBaTh CMBICH Mepuoamdeckoro 3akona /J[.M.
MenzeneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO0, OOBSCHUTENBbHYI0 U IPOrHOCTHYECKYIO
byHKIUY;

I127. CpopMHUPOBaHHOCTh YMEHHUI:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB XMMHMUYECKHX 3JIEMEHTOB IEPBOrO—
yeTrBéproro nepuoaoB Ilepmommueckoir cucremsl .M. Menneneesa, uCHonb3ys MOHATHS
«QHEPreTUYeCcKUe YPOBHMUY, «IHEPreTHUECKUE TIOJYPOBHUY, «S-, P-, d-aTOMHBIE OpOUTAIINY, «OCHOBHOE U
BO30YKIEHHOE YHEPIE€TUYECKUE COCTOSIHUSI aTOMay;

OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUI MO
nepuonam u rpynnam llepuonnueckoi cucremsl [I.J11. MeHnneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

[128. CchopMupoBaHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBONCTBA
BEUIECTB PA3JIMUHBIX KJIACCOB, IOJATBEPXKIATh CYLIECTBOBAHME TIE€HETUYECKOM CBSA3M  MEXIY
HEOPraHMYECKMMH BELIECTBAMHU C TIOMOIIIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIMIA;

[129. ChopmMHUpOBaHHOCTh YMEHHS PACKPBIBATH CYIIIHOCTD:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
ATUX peakUui; peakluuii MOHHOTO OOMEeHa MYTEM COCTaBIEHHUS WX MOJHBIX M COKPAIEHHBIX HOHHBIX
YpaBHEHU;

peaKuii TUIPOIIN3a;

peaknuii KOMIIEKCo0Opa3oBaHus (Ha IpuMepe THAPOKCOKOMIUIEKCOB IMHKA U aTFOMHHUA);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TNMPOTEKAHUS XUMHYECKUX PEeaKIuil C
Y4E€TOM HUX DHEPIeTUYECKUX XapaKTEPUCTUK, XapaKTep HM3MEHEHMsI CKOPOCTH XMMHUYECKOW pEeakluu B
3aBHCUMOCTH OT DPa3JIMYHBIX ()AaKTOPOB, a TAK)KE XapaKTep CMEIICHUS XMMUYECKOTO PaBHOBECHS IOJ
BIIMSIHMEM BHEITHUX Bo3aewcTBuil (mpunnumn Jle [llarense);

I130. ChopMUpOBaHHOCTH YMEHHsI XapaKTEPU30BaTh XMMHUYECKUE PEAKIUH, JICKAIIHE B OCHOBE
MIPOMBIIIJICHHOTO TOJTYYeHHsI CEpHOM KHCIOThI, aMMHaKa, OOIIKMe Hay4Hble MPUHLHUIBI XUMUYECKUX
MIPOM3BO/JICTB; 11€TIECO00PA3ZHOCTh MPUMEHEHNUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY
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C TOYKH 3PEHUS COOTHOIIEHHS PUCK-TI0JIb3a;

[131. ChopmupoBaHHOCTH BIAJCHUS CUCTEMOW 3HAHWW O METOAAX HAYYHOTO MO3HAHUS SBICHUI
OpUPOJBl — HAOIMIOZCHUE, W3MEPEHHUE, MOACITUPOBAHHE, SKCIEPUMEHT (peasbHbIi U MBICICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHMS IPUMEHATb 3TU 3HAHUS NPU SKCIEPUMEHTAIHLHOM
WCCIICIOBAaHUM BELIECTB M JUISI OOBACHEHHS XUMHUECKUX SIBICHHH, HUMEIOIIUX MECTO B TPHUPOJE,
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

[132. ChopMUpoBaHHOCTH YMEHUS BBISBISATH B3aUMOCBS3b XUMUUYECKUX 3HAHUHN C MOHSITUSIMH U
MIPEJICTABJICHUSIMH JAPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB [UIsi 00jiee OCO3HAHHOTO IMOHUMAHMS
MaTepualbHOr0 €IMHCTBA MUPA;

[133. ChopmMupOBaHHOCTH YMEHHS IPOBOIUTH PACUETHI:

C MHCIOJNb30BAaHUEM IMOHATHM «MaccoBas JOJs BEIIECTBA B PpPacTBOpPE» U  «MOJSpHas
KOHLIEHTPAaLUs»;

Macchl BellecTBa WM 00bEMaA ra3a MO M3BECTHOMY KOJIMUYECTBY BEILECTBA, MAcCE€ WM OOBEMY
OJIHOTO M3 YYaCTBYIOUIUX B PEAKI[UU BEUIECTB;

TEII0BOTO 3 (heKTa peaKIuu;

3HAUYEHUsI BOJIOPOJHOTO IIOKAa3aTesid pPacTBOPOB KHUCIOT M LIEJNOYEH C M3BECTHOW CTENEHbIO
JUCCOLIAIUY;

Macchl (00b€Ma, KOIMYEeCTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIH OJHO M3 MCXOIHBIX BEIIECTB
JaHO B BHJIE PacTBOpa C ONMPEACIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA MM JAHO B M30BITKE
(umeer npumMecn);

JIOJIM BBIXO/1a IPOAYKTA PEaKIUu;

00BEMHBIX OTHOIIICHUH T'a30B;

I134. CpopMHUPOBaHHOCTh YMEHHM: CAMOCTOSITEIBHO IUIAHUPOBATh M IMPOBOJUTH XUMHMUYECKHIM
SKCHEpUMEHT (TMPOBEAEHHE pEaKUUii HOHHOrO OOMEHa, NOATBEp)KJIEHHE KayeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, OINPEACIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOLIBK HMHIUKATOPOB,
U3yuyeHHe BIMSIHMA PA3IUYHbIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOH peakiuH, pelIeHne
SKCIIEPUMEHTANBHBIX 3aad 1o TemaMm «Metamnel» u  «Hemeramnsl») ¢ coOnrofeHHEM MpaBuil
0e30macHOro oOpalleHus] C BellecTBaMU U J1abOpaTOpHBIM 00O0pyIOBaHUEM, (POPMYIHPOBATH IIEJb
UCCIIEIOBaHMs, MPEACTaBIATh B pa3IU4YHOM (opME pe3ynbTaThl SKCIEPUMEHTa, aHAJIW3UpPOBaTh H
OLIEHUBATh UX JOCTOBEPHOCTH;

I135. CopMupoBaHHOCTH YMEHHUH: COOMIOAATh MpaBUIIa MOJIb30BAHUS XUMHUYECKOW MOCYION M
n1a0opaTOpHBIM 000pyOBaHMEM, OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLIUSMHU IO
BBINOJIHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB, SKOJOTHUECKH 11€7€CO00pa3HOro MOBEACHHS B OBITY
U TPYIOBOW JIEATEIBHOCTU B LEISIX COXPAHEHUS CBOETO 3J0POBbsl, OKPY)KAIOIIEH MPUPOJHOU Cpedbl U
JOCTUXKEHHUSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCHYECKOIO JIEHCTBUS Ha KUBBIC
OpraHU3MBbI ONPEEeNIEHHBIX HEOPTaHUYECKUX BEILECTB, MOHMMas cMbIci nokasarens [1J1K;

[136. ChopmMupoBaHHOCTh YMEHHH: OCYIIECTBIATH IIE€JICHANIPABICHHBI TOMCK XUMHUYECKON
nH(pOpMalLlUK B Pa3IMYHBIX MCTOYHUKAX (Hay4dHas W ydueOHO-HayudHas JIMTEpaTypa, CPeliCTBa MACCOBOM
uHpopmanuu, HHTepHET W Jpyrue), KPUTHUECKH AaHAJIM3UPOBATh XUMHUECKYI0 HH(opMaIuio,
nepepadbaTbBaTh €€ U UCTIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHON YUeOHOU 3aaue.

2. O0beM u MecTO yueOHoro npeamera B crpykrype OITOII
YueOHBIII MpeaMeT OTHOCHUTCS K 00IIeo0pa3oBaTeIbHOMY IUKIY — 0Os3aTelbHbIC Y4eOHBIC

npeamersl (OVII), ocBauBaercs Ha 1 kypce (1 U 2 cemecTphl), B COOTBETCTBUH C Y4E€OHBIM IJIAHOM
o011asi TPyI0EMKOCTh y4eOHOTO MpeMeTa CocTaBmsieT 166 4acos.
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3. Conep:xaHue M CTPYKTypa y4eOHOI0 nmpeamera
3.1. CtpykTypa yueOHOr0 npeamMera

Ne Ob6bem
pasjieJa, HaumeHnoBaHue pa3jeioB, TeM npeaMeTra, Yposeith
Ne Tembl yac. OcBoCHI
Cemecmp 1
Paznen 1 Teoperuyeckne 0OCHOBBI OPraHU4eCKONH XUMHH 4
Tema 1.1. | IIpeamer oprannueckoit Xumuu. Teopus cTpoeHus 4 123
opraHnyeckux coeauuennit A. M. byriepona o
Pasznen 2 YrieBoaopoasl 36
Tema 2.1. [IpenenbHble yTaeBOAOPOABI — AJIKAHbI, HUKJIOATKAHbI 6 1,2,3
Tema 2.2. | HenpenenbHbIe YIIIEBOIOPOIbI: AIKEHBI, aJIKaIUCHBI, 10 1.2.3
QJIIKUHBI
Tema 2.3. | ApoMaTuyeckue yriieBoJ0pObl (ApEHBI) 8 1,2,3
Tema 2.4. | [IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB U UX MepepadoTKa 4 1,2,3
Tema 2.5. ["asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 8
Paznen 3 | Kuciopoacoaep:xamue opranudeckue coeJuHeHnst 28
Tema 3.1. | Criupthl. Denon 10 1,2,3
Tema 3.2. | KapOOHUIIbHBIE COCTMHEHUS: AJIbJICTUBI U KETOHBI. 10 123
KapOonoBsie kucinotsl. CrioxHble 3gupsbl. XKupsl T
Tema 3.3. VYrieBoabl 8 1,2,3
Koncynpranus 1
[TpomexyTouHas aTTecTaluus 6 2,3
Bceeo 6 1 cemecmpe: 75
Pasznen4 | A3zorcoaep:kaiiue opraHuvdecKue CoeJMHEeHU s 16
Tema 4.1. | AMUHBI. AMHHOKHUCIOTHEL. benku 16 1,2,3
PasnenS | BoicokoMoJieKyasipHbIe COeIUHEHUS 6
Tema 5.1. | BeIcOKOMONEKYISApHBIE COCAUHEHUS 6 1,2,3
Pasgen 6 | Teopernyeckue 0OCHOBBI XMMUU 31
Tema 6.1. | Ctpoenue aroma. [lepronnuecknii 3aKoH u
[Iepuonnueckas cucreMa XUMHYECKHUX 3eMeHToB J[. 1. 7 1,2,3
MenneneeBa
Tema 6.2. Crtpoenue BemniecTBa. MHOrOOOpasue BEIIeCTB 8 1,2,3
Tema 6.3. XUMHUYECKUE PEAKIUU 16 1,2,3
Pazgen 7 | Heopranmyeckasi XuMus 25
Tema 7.1. Hemeraminl 13 1,2,3
Tema 7.2. | MeTtamisl 12 1,2,3
Paszgen 8 | Xummus v :Ku3Hb 6
Tema 8.1. MeToabl MO3HAHUS B XUMUU. XUMHSA U KU3Hb 6 1,2,3
KoncynbTanus 1
ITpomexyTouHas aTTecTanus 6 2,3
Bcezo 60 2 cemecmpe: 91
Bcero: 166

na xapaxmepucmuxu ypoeHs 0c80enUs yuebH020 Mamepuaia UChOIb3yIOmMcs Cledyiouue
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0003HaA"eH UL
1 — o3naxomumenvHulill (Y3Hasanue paree U3yUeHHbIX 06bEeKmMos, ceoLcms),
2 — penpoOyKkmueHblil (8bIN0IHEHUE OessMETbHOCMU N0 00paA3YYy, UHCIPYKYUU ULU NOO PYKOBOOCMBOM),
3 — npodykmueHblil (RIAHUPOBAHUEe U CAMOCMOAMENbHOE BbINOHEHUE OeAMETbHOCMU, PelieHue NPoDIeMHbIX 3a0ay).

3.2. Coneprxanue yueOHOTO mpeaMeTa

Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOH XMUMUH.

Tema 1.1. Ilpeomem opeanuueckou xumuu. Teopus cmpoenus opeanuueckux coedunenuti A. M.
bymneposa.

[IpenMer u 3HaUYE€HHWE OPraHUYECKOW XUMHUH, IMPEICTaBICHHE O MHOro00pa3uu OpPraHMYECKUX
COCTUHEHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIEpOoJa: OCHOBHOE M BO30YXKICHHOE COCTOSHHUA. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriepoja. XMMHUECKas CBSI3b B OPraHMYECKHX COCAMHEHUSAX. THIbI THOpUIN3auu
aToMa yriepojia. MexaHu3Mbl 00pa30BaHUsl KOBAIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN).
Tunsl nepekpblBaHUs aTOMHBIX opOuTaneil: 6- U m-cBsi3u. OJuHapHas, JBOMHAs M TpOiHasl CBSA3b.
CriocoObl paspbiBa CBSI3€M B MOJIEKYJIax OpraHuyeckux BeulecTB. [loHsTue o cBOOOAHOM pajuKaie,
Hykineodune u snexrpoduie. Teopus cTpoeHus opranmveckux coeamHeHnii A.M. ByrtiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYPHAsl TEOPUSI OPraHUYECKUX COCAMHEHUMN. 3JHaUYCHUE TEOPUU CTPOCHUS
OpPraHMYECKUX COeIuHEHU. MonekynspHble U CTPYKTypHble (opmynbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJIOB: pa3BepHYyTas, COKpAILIEHHAsl, CKEJIEeTHAsI.

N3omepus. Buabl uzoMepun: cTpykTypHasi, IpOCTpaHCTBEHHAS.

OneKTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OpPraHMYECKUX coeluHeHul. IHIyKTUBHBIN U Me30MEpHBII
3¢ (DEeKTHI.

[IpencraBnenne o kiaccupukanuu oOpraHUYecKux BemecTB. [loHsaTHe 0 (yHKIIMOHAIBHOU
rpynme.  ['omonormsa. I'omosormueckue  psael. HoMmeHknaTypa  OpraHMYeCKMX — COCIMHEHHU
(cucTemaruyeckas U TPUBHAJIbHbIC HA3BAHUSA).

OcobeHHOCTH U KiIacCU(pUKALMS OpraHMYecKuX peakuuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuy B OPraHUYECKON XUMUH.

Pa3znen 2. Yriaesogopoant

Tema 2.1. Ilpedenvhbie yene6000poobl — aiKaHbl, YUKIOAIKAHDI.

Ankanbl. ['omonoruueckuit psjx ankaHoB, o0mas ¢opMyina, HOMEHKJIaTypa © H30MEpHs.
DJEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKaHOB, Sp3-TUOpUIM3alusi aTOMHBIX
opOuTaneii yrinepoma,  o-cBsi3b. Koughopmepol. Duznueckne CBOMCTBA AIKAHOB.

XUMUYECKHE CBOMCTBA alKaHOB: pEaKIMHM 3aMEIIeHMs, H30MEpU3alluM, JEeTUAPUPOBAHUS,
LUKJIN3al11, TUPOJIN3a, KPEKUHT A, TOPEHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMeHKIarypa U u3zoMmepus. OcoOEHHOCTH CTpPOEHHS U
XUMUYECKHX CBOWCTB MaJIbIX (IIMKJIONPOIAH, IMKIOOYTaH) U OOBIYHBIX (LIMKIONEHTaH, LUKIOTeKCaH)
nUKI0aaKkaHoB. CiocoOb! OTYYeHHS M TPUMEHEHUE ITUKIIOTKAaHOB

Tema 2.2. HenpeoenvHule y2ne6000po0bl. alKeHbl, AIKAOUEHbl, AIKUHDbL

Ankensl. ['oMonorudeckuii psj ajkeHoB, oOmias ¢opMmysia, HOMEHKJIATypa. DJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKEHOB, sp2-THOpUIN3aIUsl aTOMHBIX opOUTaneil yrieposaa, 6- U
n-cBsi3u. CTPYKTYpHas U reoMerpudeckas (yuc-mparc-) nusomepus. usnyueckue CBOMCTBa alKEHOB.

XHUMHUYECKUE CBOMCTBA: PEAKLUU IPUCOCIUHEHHUs, 3aMELICHUSA B O-IIOJIOKEHUE IIPU ABOMHOU
CBSI3W, TOJIMMEPU3ALMU U OKHCICHUA. [IpedcmasneHue O Mmexamuzme peaxyuu 31eKmpopuibHO2O
npucoeounenus. IlpaBuno MapkoBHHKOBa. KauecTBeHHBIE pEakIIuU HA TBOMHYIO CBSI3b.

CrniocoOblI Mosty4eHus U IpUMEHEHHUE aJIKEHOB.
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Anxanuensl. Knaccudukanusi ankaaueHoB (COMpPsDKEHHbIE, U30JUPOBAHHBIC, KYMVIUPOBAHHbLE).
Oco0eHHOCTH 3JICKTPOHHOTO CTPOCHHSI M XMMHYECKUX CBOWCTB COINpPSDKCHHBIX nueHoB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust CONpsOKEHHbIX JueHOB. CrocoObl MONy4YeHHs | IPUMEHEHUE
aJIKa/INE€HOB.

Ankunbl. ['oMonmornyeckuil psij ankWHOB, oOmas Qopmyna, HOMEHKJIATYpa W H30MEpHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AaJKHUHOB, Sp-TUOpUIN3ALUsl AIIEKTPOHHBIX
opburaneit aroma yriepoja. dusndeckue cBONCTBA aTKUHOB.

XHUMHUYECKUE CBOMCTBA: PEAKLMH MPUCOCAUHEHUS, NTUMEPU3ALUU U TPUMEPHU3ALNH, OKUCICHHUS.
KucnorHele cBoOWCTBa aJKMHOB, UMEIOIIUX KOHIIEBYK) TPOHHYIO CBs3b. KauecTBEeHHbIE peaklMM Ha
TPOMHYIO CBS3b.

CriocoObI mosryueHust 1 IPUMEHEHHE aJIKUHOB.

Tema 2.3. Apomamuueckue y2ne6000poosbl (apetvl)

ApoMaTudecKue yriieBoAopoIbl. ['oMoIoTHYecKuil psii apeHoB, o0mas GopMylia, HOMEHKIIATypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIbl OeH301a.

Ilpasuno apomamuynocmu, npumepvl apomamuyeckux coeounenuti. DOU3NYECKUE CBOMCTBA
apeHOB.

XuMHYecKue CBOMCTBA O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMeIIeHUs B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOAHOM paJUKalie, peakUuu IPUCOECTUHEHHs, OKHCIIEHHE TOMOJIOroB OeH3ona. Peaxyuu
anekmpoghunvrozo 3amewjenus. llpeacraBieHne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha MPHMEPE AIKHIBHBIX PAIHKaIOB, KApOOKCHIIBHOW, THAPOKCUIBHBIN, aMHHO- U
HUTPOTPYIII, AaTOMOB T'aJIOTE€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [Tomumepusamus ctupoa.

Crioco0bI nostyyeHus 1 NpUMEHEHNEe apOMaTHYECKUX YIIIEBOAOPOIOB.

Tema 2.4. IlpupooHvle ucmouHuKuy y2ne8000pooos u ux nepepadomra

[Tpupoansrii ras. IlomyrHele HedTsHBIE ra3pl. HedTh u €€ npoucxoxnenue. KameHHsll yrons u
MPOAYKTHI €ro nepepaboTKH.

CnocoObl  mepepa®bOTKM HEPTH: TNEperoHkKa, KPEKUHT (TEpMUYECKHM, KaTalUuTUYECKHUH),
pudopMuHr, nupoau3. IlpoaykTel nepepadoTku HeTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

Tema 2.5. I'anocennpousgoomnvie y2ne6000po0os

DNEKTPOHHOE CTPOEHHUE T'aJIOT€HONPOU3BOAHBIX YINIEBOAOPOIOB. Peakniny 3amelieHus rajioreHa
Ha TMJIPOKCHII, HUTPOTPyMILY, IUaHOTPYIILY, aMUHOTpyIIly. J(eficTBUE Ha raJIoreHIIPOU3BOIHBIE BOJHOTO
U CIIMPTOBOT'O PAacTBOpA LIENOYH. B3anuMonelicTBre quraaoreHalkaHoB ¢ MarHueM 1 HuHKoM. [lonsaTue o
METAJUIOOPTaHMYECKUX COEJUHEHUsAX. Vcrmonb30BaHUE TalOTeHIPOU3BOJAHBIX B OBITY, TEXHHKE U B
CUHTE3E.

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUs .

Tema 3.1. Cnupmsi. Denon.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyN (Ha MpUMepe MeTaHoja W 3TaHoJia).
I'omonoruueckuit psin, oOmas ¢opmyna, H30Mepusi, HOMEHKIATypa M KilacCU(HUKAIMS CIHPTOB.
dusnueckue CBOMCTBA CIUPTOB. BonopoaHas cBs3b.

XHWMHUYECKUE CBOMCTBA: PEAKLMM 3aMEIIEHUs, NETUApPATALMM, OKHUCIICHMs, B3aUMOJIEHUCTBHUE C
OpPraHMYECKUMU M HEOpraHMYECKMMHU KucioTamu. KauecTBeHHass peakuus Ha OJHOATOMHBIE CIUPTHI.
duznonornyeckoe AEUCTBUE 3TaHOJAa M METaHOojJa Ha opraHu3M dyenoBeka. CrocoObl MojydyeHus u
MPUMEHEHHE OJHOATOMHBIX crnupToB. I[IpocThie 3¢upsl, HOMeHKIaTypa U uzoMepus. OcoOeHHOCTH
(bu3MYECKUX U XUMHUYECKHUX CBOMCTB.
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MHoroatroMHble CIHUPTHL: ATUIEHTIUKONb U INIHLEepUH. PU3NUEeCKHe U XUMHYECKHE CBOMCTBA:
peaKiuu 3aMelIeHHs, B3aWMOJCUCTBUE C OpPraHMYECKMMH ¥ HEOPTaHMYECKUMHU  KHCIIOTAMH,
KaueCTBEHHAs PEAKI[Ns HA MHOTOATOMHBIC CIUPTHI. DU3HOIOTHYECKOE ACHCTBHE HA OPTaHU3M YeJIOBEKa.
CriocoObI MOJTy4eHHUs U IPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYNBI, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI W OEH30JBHOTO sjpa.
Ousznyeckue cBoiicTBa GpeHona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHona. KauecTBeHHbIE peakliuu Ha
¢denon. ToxcnunocTh enosa. CrocoObl moaydeHus U npuMmeHeHue Qenona. denondopmanbaeruaHas
cMoJIa.

Tema 3.2. Kapbonunvhvie coedunenus. anvoecudvl u kemonwvl. Kapoonosvie xuciomol. CnodxcHvie
agpupol. Kupo.

KapOoHuIbHBIE COCTUHEHHS: albJETHIBI U KETOHBL. DJEKTPOHHOE CTPOSHUE KapOOHMIBHOM
rpynmbl. ['oMonorndeckue psiibl allbJICTUI0B M KETOHOB, 00mas ¢hopMyIa, H30MepHsi 1 HOMEHKIIATypa.
Pu3nYECKUE CBOKCTBA AbAETUA0B U KETOHOB.

XUMHUYECKUE CBOMCTBA allbJIETUOB U KETOHOB (peakuuu mpucoeauHenus). lIpeacraBnenue o
MEXaHM3Me peakuui HykiIeopuinpHOro mnpucoeauHenus. OKHCIEHUE ajbJEeTHAOB, KaueCTBEHHBIE
peakuuu anpaeru1oB. CrocoObl MoTy4YeHHs U IPUMEHEHUE allbJIETHI0B U KETOHOB.

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHcCHOT. M3omepuss u HOMeHKIaTypa. Pu3nueckue CBONCTBA, BOJOPOAHBIE CBS3H.
XUMHAYECKHUE CBOWMCTBA: KHUCIIOTHBIC CBOWMCTBA, pPEAKIUs JTCPUPUKANNUU, PEAKIHH C y4aCTHEM
YIJI€BOIOPOAHOIO pajiuKaa.

[TorsiTHE 0  TPOW3BOJTHBIX  KApOOHOBBIX  KHCJIOT:  CIIOKHBIE  J(UPBL,  AHTHUIAPUIBI,
raJloreHaHTUIPUBI, aMUJIbI, HUTPUIIBl. OCOOEHHOCTH CBOMCTB MypaBbUHON KHCIOTHI.

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

[IpencraBuTeny BBICHIUX KAapOOHOBBIX KHUCJIOT: CTE€ApUHOBAas, MAaTbMUTHUHOBAS, OJEUHOBAs,
JTUHOJIEBAs, IMHOJIEHOBAs KUCIOTHL. CIIOCOOBI MOy4YeHUS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxnsie 3¢upbl. 'omonmoruueckuii psj, odmas Gopmyia, H30MepHusi 1 HOMEHKIIATypa.

Kupsr: crpoenue, pu3nUecKre U XUMUISCKUE CBOMCTBA JKUPOB: THIIPOJIN3 B KUCIION U MICIIOYHOM
cpenax. OCOOEHHOCTH CBOMCTB KHPOB, COJICPIKAIIUX OCTATKH HEMPEISITbHBIX KUPHBIX KACIOT. JKUPBI B
IPHUPO/IC.

Mpb114 Kak COJH BBICHINX KapOOHOBBIX KHCIIOT, X Motollee aelicTBrue. [IoHATHE O CHHTETHYEeCKHUX
Moromux cpenacteax (CMC).

Tema 3.3. Yenesooul.

OO0mmas xapakTepucTKa yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, TU- U TIOJHCAXAPUIBI).

Monocaxapuabl: r1r0Ko3a, ppykros3a, pudo3a, rajakrosa, ne3okcupudosa. dusndeckue cBoiicTBa
u HaxoxjaeHue B mpupoae. DorocmHTe3. Ontmyeckas mzomepws. Kompyaro-mienmHas TayToMepus Ha
IpUMepe MOJIEKYJIbI TIIFOKO3bI, POEKIINK Xeyopca, o- U [f-aHomepul 2110KO3bl.

XVWMHUYECKUE CBOMCTBA TIIFOKO3BI: ¢ YJaCTHEM CIUPTOBBIX M QJBJETHIHON TPYII, CIHUPTOBOE U
MOJIOYHOKHCTIOEe OpokKeHHe TIIOK03bl. [IpuMeHeHue TII0KO3bl, €€ 3HaueHHWE B >KU3HENEATEIbHOCTH
Opranmsma.

Jucaxapunapl: caxapo3a, MaIbTO3a W JIAKTO3a. BoccTaHaBIMBAIONINE M HEBOCCTAHABIMBAIOIINE
nucaxapunabl. ['unponus caxapossl. HaxoxieHue B mpupojie v MPUMEHEHHE.

[Tonmucaxapuapl: Kpaxmal, TJIUKOreH U uesnono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmala,
[VIMKOT€HAa W 1eJUTr0sIo3bl. DHU3ndecKkne CBOMCTBAa Kpaxmala W LEJUIIOJIO3bl. XUMHUYECKHE CBOMCTBA
Kpaxmasa (TUAPOJIN3, KaueCTBEHHAs! peakuus ¢ HoloMm). XMMUYECKHe CBOMCTBA 10036l (THAPOIIN3,
peakmus mojaydeHrue 3pupoB 1euTroa036l). [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA
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TIEJIK).

Pa3nes 4. A3oTcoaepikaniue opraHnyecKue coeJUHeHUsl.

Tema 4.1. Amunvl. Amunokuciromul. benxu.

AMUHBI — OpraHMYecKue MpOM3BOAHBIE ammuaka. Knmaccudukanus aMHHOB: anudaTtudeckue u
apoOMaTU4eCKre; IepBUYHBIC, BTOPUYHBIC U TpeTHuHble. CTpOoeHHEe MoKy, o0mas hopmyia, usomepus,
HOMEHKJIaTypa U (uU3NYecKue CBOWCTBA. XMMHUECKOE CBOWCTBA anu(aTHUUYECKUX AMHUHOB: OCHOBHBIC
CBOMCTBA, AIKWJIMPOBAHKE, PEAKIINH C a30TUCTON KUCIOTOU. COoNM adKuIaMMOHUS.

AHUJMH — TpeACTaBUTEIb aMHUHOB apomarthueckoro psga. CrtpoeHue aHWIMHA. BzanMHoe
BJIUSIHUE TPYyNI aToMOB B MoJiekyle aHuiauHa. OCOOEHHOCTM XUMHYECKHX CBOWCTB aHUJIMHA.
KauecTBeHHBIE peaKkIIM1 Ha aHUJINH.

Crioco0pbI nostyueHe 1 IpUuMEeHeHne anuaTuyecKuxX aMUHOB M aHHJIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u uzomepus. OTAelbHblE NPEACTaBUTENN 0.-aMUHOKUCIIOT:
[VIMLUH, aJJaHuH, (PeHUIaJaHuH, CEpUH, IIIyTaMUHOBAs KUCJIOTA, JIN3UH, HUCTeuH. OnTHYecKas U30MepHs
aMUHOKHUCIOT: D- u L-amMmuHOKHCIOTHL. Du3nueckue CBOMCTBA aMHUHOKUCIOT. XHMHUYECKHE CBOMCTBa
AMUHOKHCIIOT KaK aM(OTEepPHBIX OPraHMYECKUX COCTUHEHHH, peaklus MOJIMKOHJIEHCAIIMN, 00pa3oBaHue
MEeNTUAHON CBs3U. bruonornyeckoe 3HaueHUE aMMHOKUCTIOT. CHHTE3 ENTH/IOB.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOWCTBA OEJIKOB: TUAPOIIN3, JEHATYpalls, KAYECTBEHHbIE PEAKIIUU Ha OEJIKH.

[TonsstTue 00 azoTcoiepkKallMX TETEPOLMKINYECKUX coeluHeHusX. IlupumuauHOBBIE WU
ypUHOBBIE OCHOBaHUA. HyKJIEeMHOBBIE KUCIIOTHI: COCTAB, CTPOCHUE B OMOJIOTUYECKOE POITb.

Paspnen S. BeicokomoJieKyIsipHbIe COCAUHEHMS.

Tema 5.1. BvicokomonexynapHvle coeOuHenus.

OcHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHWIl: MOHOMED, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMH, CPENHSsSI MOJEKylspHass macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COSAUHEHUN — MOJIMMEpU3alns U noaukoHaeHcanus. [Ipencrasnenne o
CTEPEOPETYIISIPHOCTH U HAJMOJIEKYJISIPHON CTPYKTYpE IOJIMMEPOB, 3aBUCUMOCTh CBOWCTB IOJUMEPOB OT
UX MOJIEKYJISIPHOTO U Ha/IMOJIEKYJISIPHOTO CTPOCHHUSI.

[Tonumepusle Matepuansl. IlmacTmacchl (IOMUATHIIEH, MOJIMIIPONUIIEH, TOJIMBUHWIXJIOPU],
MOJINCTUPOJI, MOJUMETHWIMETAKpUIaT, MOJUKapOOHAThl, MNOJIMATUICHTepedTaNaT). YTWIM3aUsl W
nepepaboOTKa IUIACTHKA. OJAacCTOMEpbl: HATypajbHBIA, CHHTETHYECKHE Kayuyyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (LIEpCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a, aIl€TaTHOE BOJIOKHO),
CHUHTETHUYECKHE BOJIOKHA (KaIPOH U JIABCaH).

[Tonumepsl crenuaabHOrO Ha3HadeHUs (Te(IIOH, KeBJap, 3JIEKTPONPOBOASAIINE IOJIUMEPHI,
OuopasinaraemMbie IOJTUMEPHI).

Pa3zgen 6. Teopernueckue 0CHOBbI XUMUM.

Tema 6.1. Cmpoenue amoma. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XuMUYECKUX
anemenmos J[.U. Menoeneesa.

Atom. CocTaB aTOMHBIX €p. XUMUYECKH 211eMeHT. M30TOomBbI.

KopnyckynsapHO-BOMHOBOM  Tyanu3M, [IBOMCTBEHHass Ipupoaa 3iekTpoHa.  Crpoenue
3JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHMCIIA. DHEPreTUYECKHE YPOBHU U MOIYPOBHU. ATOMHBIE
opourtanu. Kimaccudukamnusi XkMUYIECKHUX AJIEMEHTOB (s-, p-, d-, f~31eMeHThI). Pactipenienenue 2JI1eKTpoHOB
[0 AaTOMHBIM OpOHUTANSAM; MPUHIMI MHUHHMyMa »SHepruu, npunuun Ilaynu, mnpaBwio XyHza.
DOneKTpoHHbIE KOH(pUTypanuu aToMOB 3jieMeHTOB | — IV meprosoB B OCHOBHOM M BO30Y)XKICHHOM
COCTOSIHUH, JIEKTPOHHBIE KOHPUTYPALIUA HOHOB.
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[TonsATHe 00 SHEpruM MOHM3ALMHU, SHEPTHUH CPOACTBA K AJIEKTPOHY. DJIEKTPOOTPHLATEIBHOCTb.
Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHTtoB .M. MenneneeBa. CBs3b
IIepuonnueckoro 3akoHa u Ilepruoanyeckoi CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XMMHUECKUX DJIEMEHTOB U 00pa3yeMbIX HUMH
IIPOCTBIX U CJOYKHBIX BEUIECTB IO IpynnaM U IepuojaM. 3HAueHHE Nepuoanyeckoro 3axkona JI.U.
Menpeneesna.

Tema 6.2. Cmpoenue sewecmsa. Mrocoodpasue seujecms.

XuMuyeckass CBsI3b. BuIbl XMMHMYECKOM CBA3U: KOBAJIEHTHAs, MOHHAsA, MeTaJuIn4ecKasl.
MexaHu3Mbl 00pa30BaHMsl KOBAIEHTHOH CBA3M: OOMEHHBIN U IOHOPHO-AKLENTOPHBINA. DHEPrus U JUIMHA
cBsa3u. [lonmsspHOCTH, HANpaBIEHHOCTh M HACBILIAEMOCTh KOBAJIEHTHOM cBs3u. KpaTHble CBs3H.
Bonoponnas cBa3b. MexXMOIIEKYIIIpHbIE B3aUMOEHCTBHSL.

BaneHTHOCTh M BaJICHTHBIC BO3MOYKHOCTU aTOMOB. [ ubpuousayusi amomuwix opoumaneti. CBs3b
ANEKTPOHHOU CTPYKTYphl MOJIEKYJ C HX TIE€OMETPUYECKHMM CTPOECHUEM (Ha IpUMEpE COEIUHEHHH
3JIEMEHTOB BTOPOTI'O NEPHOAA).

[IpencraBneHne O  KOMIUIEKCHBIX  COEIUHECHHX. CoctaB ~ KOMIUIEKCHOTO  HOHA:
KOMILIeKcooOpa3oBarenb, Jauranael. KoopannanuonHoe uucno. HomeHknaTypa  KOMIUIEKCHBIX
COECIUHEHM. 3HaU€HNE KOMIUIEKCHBIX coelnHeHuN. [IoHATHE 0 KOOpAMHALIMOHHON XUMHH.

BemectBa MOJEKYJISIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHMs. TUIBl KPUCTAJNIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsstTue o nucnepcHbIX cucremax. VcrtuHHble pacTBopbl. [lpencraBieHue O KOJJIOWIHBIX
pactBopax. CrnocoObl BbIpa)k€HUs KOHIEHTpPALlMU PacTBOPOB: MaccoBasl J10Ji1 BELIeCTBa B pacTBOPE,
MOJIIpHasT ~ KOHLEHTpauusa. HacbllleHHblE W HEHACBIIIEHHBIE  PACTBOPBI,  PACTBOPHUMOCTb.
Kpucrannoruaparsl.

Knaccugukaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEILECTB.

Tema 6.3. Xumuueckue peaxyuu.

Knaccugukanus XUMHUYECKHX peakUuil B HEOpPraHMYecKOW M OpraHWYeCKOH XHMMHUHU. 3aKOH
COXPAHEHHUS MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U IPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKIUsiX.
TemuoBbie 3¢ HeKTsl XUMUUECKUX peakluid. TepMoXuMudeckue ypaBHEHHUSL.

CKopocTh XMMHUYECKOW peakluu, €€ 3aBUCHUMOCTb OT pPa3inyHbIX (hakTOpoB. ['OMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katanusaTopsl.

OOparuMble U HeoOpaTUMBbIe peakUMU. XUMHYECKoe paBHOBecHe. KOHCTaHTa XHMHYECKOTo
paBHOBecHsl. PaKTOpHI, BIMSIONIME Ha MOJIOKEHUE XMMHUUYECKOTO PaBHOBECHS: TEMIIEPATypa, aBIECHUE
KOHIIEHTPALIUHU BEIIECTB, y4acTBYIOINX B peakuuu. [Tpunuun Jle [larense.

OnexTponuTtnyeckas nuccorpanug. CuibHble U cialble 351eKTpoiuThl. CTeneHb TUCCOIUALINU.
HNonnoe mnpoussenenne Boibl. Cpena BOJHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpasbHas, IIEJIOYHAs.
Bonopoausrii mokasarens (pH) pactBopa. ['unponus coneit. Peakiium nonHoro oomeHa.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHusa.  OKucCIUTeNb U
BOCCTaHOBUTEINb. [Ipoliecchl OKMCIeHNs U BOCCTaHOBJICHMs. BaskHel e OKUCIUTENN U BOCCTAHOBUTEH.
Mertona 351eKTpoHHOT0 6anaHca. DIEeKTPOIN3 pacTBOPOB M PACILIABOB BEIIECTB.

Pazgea 7. Heopranuueckast Xumusi.

Tema 7.1. Hememannoi.

ITonoxenue HeMerauioB B llepuoauyeckoit cucreme xumudeckux aieMeHToB .M. Menneneesa
U OCOOCHHOCTHU CTPOCHMS MX aTOMOB. DU3HUECKUE CBOWCTBA HEMETAIOB. AJIOTPONHS HEMETAJIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢u3nmyeckue MW XUMHUYECKHE CBOWCTBA (peakiMud C MeTalaMd |
HeMeTalJlaMH, BOCCTAaHOBJIEHHE OKCHJOB U coneit). ['mapuasl. TommmBHbIE 27I€MEHTHI.
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["anorensl. Haxoxnenue B npupoje, cnocoObl mofydyeHus: Gu3nyeckue U XMMHUECKHe CBOICTBA.
["anmorenoBoopoabl. BakHeiime KHUCIOPOJCONEpKaINe COSAMHEHHs ranoreHoB. JlaboparopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYCHHSI TAIOTeHOB. [[prMeHeH e TaJOTeHOB U UX COSIMHECHUM.

Kucnopon, o3on. JlaboparopHble H HPOMBIIUICHHBIE CHOCOOBI TOJIYYEHHS KHCIOPOJA.
dusnueckre 1 XMMUUYECKHE CBOMCTBA KUCIOPOAa U 030Ha; UX IpuMeHeHue. OKCUIbI U IEPOKCHUIBI.

Cepa. Haxoxxnenue B mpupoje, crocoObl MONy4deHus, (HU3MUecKkue U XUMHUYECKHUE CBOICTBA.
CepoBogopon, cymbduasl. Oxcuabl ceppl(IV) m (VI). CepHucras u cepHas KHUCIOTBI U HX COJIH.
Oco0EHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl u €€ COeTMHECHUIA.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOdydeHus, (pU3nveckrue U XUMHYECKHE CBOMCTBA.
Ammuak, HUTpUABL. OKCHUIBl a30Ta. A30THCTas U a30THASA KUCIOTHI M MX coii. OCOOEHHOCTH CBOWCTB
a30THOM KUCIOTHL. [IpuMeHeHne a30Ta u ero COeqUHEHNH. A30THBIE Y1OOpEeHHUS.

®ochop. Haxoxnenue B mpupoje, CrocoObl moiydeHus, (GU3NIecKne W XMMHYECKHUE CBOMCTBA.
@ochuner u pochun. Oxcuasl docdopa, oprodochopHas kuciora u ee comu. Memagpocgopnas u
nupogocgopnas xuciomol, ocgopucmasn u ocghoprosamucmasn xkuciomol. Ilpumenenune docdopa u
ero coeauHenuii. @ochopueie y1o0peHus.

Yrnepoa. HaxoxxaeHnue B mpupojie, CocoObl MoaydeHus, Gu3ndecKue U XMMHUYECKHUEe CBOICTBA.
Oxcunst yraepona(Il) u (IV), yronbnas kucnora u ee conu. [Ipumenenue yriepoaa u €ro COeAMHEHHIA.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl moydeHust, GU3n4ecKue 1 XUMHUECKHE CBOMCTBA.
Oxkcun kpemuusi(IV), xkpemHueBass KUCIOTa, CUIMKATHL. lIpruMeHEeHHME KpPEMHHUS W €ro COCIUHEHUM.
CrekJ10, €ro nojsy4yeHue, BUJIbl CTEKO.

Tema 7.2. Memannul.

[Tonoxxenne wmetamnoB B [lepuoguveckoll cucTteMe XUMHUYECKHX diieMeHTOB. OCOOEHHOCTH
CTPOEHHS STEKTPOHHBIX 000JI0UEK aTOMOB METAJLIIOB.

Pacnpocmpanenue xumuueckux snemenmog-memainios 8 3eMHOU KOpe.

Ob6mue Qusnyeckue cBoiicTBa MeTayioB. [IpuMeHeHne MeTalioB B OBITY, MPUPOJE U TEXHHKE.
CniaBbl METaJIOB.

DIEKTPOXUMUYECKUNA PsII HanpspDKeHUH MeTauioB. OOmme crnocoObl MOMYyYeHUS METaJUIOB:
TUIPOMETALTYprusi, MUPOMETAITYprus, snekTpoMetanyprus. [lonstue o koppo3uu meramioB. CriocoOsl
3aIUTH OT KOPPO3HUH.

O6mass xapaktepuctuka wmetauioB [A-rpynmel  Ilepuoanueckoil cucTeMbl XHUMHYECKUX
aneMeHTOB. Harpuil u kanuit: monydenue, Gpu3nuecKre U XUMHUECKHUE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX
BEILIECTB U UX COECIMHEHUM.

O6mass xapaktepuctuka wmetauioB [[A-rpynner  [lepuogudeckold CHUCTEMBI XHUMHUYECKUX
ANIEMEHTOB. MarHuii W KalblUi: TMONy4eHue, (PU3MYeCKHe M XUMHUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB M UX coeAMHEHUH. JKeCTKOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEHH .

AtoMUHUN: TIOTy4YeHre, PU3nIecKre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE MTPOCTOTO BEIIECTBA
U ero coenuHeHWil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCHIA ATIOMUHHS, THUIAPOKCOKOMILIEKCHI
ATFOMUHHSL.

OO6mas xapaktepucTuka MeTalsioB mobounsix moarpynn (b-rpymm) Ilepuomudeckoi cucTeMbl
XUMHUYECKUX IJIEMEHTOB.

®usznueckue W XMMHUYECKHE CBOMCTBA XpoMa U €ro coeluHeHHil. OKCHUIIBI U TUAPOKCHIbI
xpoma(Il), (III) u (VI). XpomaTel M JUXpOMaThl, UX OKHUCIHUTENIbHbIE CBOWCTBa. [lonydueHue wu
IIPUMEHEHHE XpPOMa.

®usnueckue U XMMUYECKHE CBOWCTBA MapraHua W ero coeauHeHWi. OCHOBHbBIE COEIMHEHUS
maprasma (II), (IV), (VI) u (VII). [lepmanranar kauus, €ro OKHCIUTEIbLHBIE CBOMCTBA.
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Du3nyYecKne 1 XMMHUYECKUE CBOMCTBA Keje3a U ero coequHeHUuM. OKCUIbI, THAPOKCUIBI U COJIHA
xene3a(ll) u (III). ITonyuenue u npuMeHEHNE kele3a U ero CIUIaBOB.

Menp: nonydenue, GU3NUECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHUE TIPOCTOTO BEIIECTBA U €T0
COCIUHCHHI.

[{uuk: nony4yenue, PU3NIECKUe U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE IMPOCTOTO BEIIECTBA U €r0
coeMHEeHH. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THAPOKCH/IA ITMHKA, THAPOKCOKOMILIEKCHI ITMHKA.

Pa3zgen 8. Xumus u :Ku3Hb.

Tema 8.1. Memoouvl noznanus 6 xumuu. Xumusi u HCU3Hb.

Ponp xumum B o0ecriedeHuN yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA.

[TonsiTve 0 HAYYHBIX METOAAX MMO3HAHUS U METOJOJIOTMH HAYYHOTO UCCIICIOBAHMUSL.

Hayunble TpWHIMIBI OpraHW3alliid XUMHYECKOTO IMPOW3BOJACTBA. [IpOMBINIIIEHHBIE CIIOCOOBI
MOJTYYCHUSI BOXHEHIIUX BEIIECTB (HAa MpUMEpe MPOM3BOJACTBA aMMHAaKa, CEPHOU KHCIIOTHI, METAHOJA).
[IpombllIeHHBIE CIIOCOOBI MOJIYYSHHUS! METANIOB U CIJIABOB. XMMUUYECKOE 3arpsi3HEHUE OKPYKAIOICH
cpensl U ero nocienctus. [Ipobrema nepepaboTKu OTXOAOB M MOOOYHBIX MPOAYKTOB. Ponb Xxumuu B
oOecrieueHnr dHEPreTHIecKor 0e30macHoCTH. [TpuHITUIIBI «3eIeHON XUMUN.

XuMHus W 370pOBbE 4YenoBeka. JlekapcTBeHHBIE cpencTBa. IIpaBuia  HMCHOJIB30BaHUS
JIEKApCTBEHHBIX IIpernaparoB. Poibk XUMHUK B pa3BUTHH METUIIAHBI.

Xumusa muny. OCHOBHBIC KOMITOHEHTHI Iy, ITumesrie no6asku. Poik xuMmuu B o0ecrieueHUN
IMUIEBOI OC30IaCHOCTH.

Kocmernueckne u mapdromepHele cpenctBa. beitoBas xumus. [IpaBmia  6Ge3omacHoOro
WCIIOJIH30BaHUSI MPETapaToB OBITOBOM XMMHUU B MIOBCEIHEBHOM JKU3HHU.

XuMusg B CTpOUTENbCTBE. BakHeimme CcTpoWTenbHbIE MaTepHalbl (LIEMEHT, OETOH).
[Ipon3BOACTBO CTPOUTEIBHBIX MAaTEPUATIOB.

XuMHUs B CENbCKOM X03siiicTBe. OpraHuyecKkrue 1 MUHEpPAIbHbIE YI0OPEHHUS.

Heoprannueckue Marepuanbl (KOHCTPYKIIMOHHBIE MaTepHallbl, KPAackd, CTEKJIO, KepamHKa).
Marepuansl 11 31eKTpoHUKH. HaHOTeXHOMOTHUH.

4. ®oHA OLICHOYHBIX CPEJICTB M0 YUeOHOMY MpeaAMeTy

4.1. ®opmsbl, MaTepralibl TEKYIIETO KOHTPOJIS.

4.1.1. B xone peanuzaiuu TUCIHUILUIMHBI HCTIONB3YIOTCS CAEAYIOMHe (HOPMBI TEKYIIETO KOHTPOJIIS
yCIeBAaeMOCTH OOYYaIOIIMXCS: OMPOC, OLIEHKAa BBIMOJHEHUS 3aJaHUsl Ha MPAKTHYECKOM 3aHATHUH,
BBITIOJTHEHUE MMCbMEHHOTO 33/1aHUs HA 3aHATUH, TECTUPOBAHUE U JIp.

4.1.2. OueHouHBIE CPENICTBA AJIS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH POBOUTCS Ha yUEOHBIX 3aHATHSIX.

[TeproaMYHOCTH TEKYIIETO KOHTPOJIS YCIEBAEMOCTH: KaXKI0€ MPAKTUUECKOE 3aHSTHE.

[Topsimox mpoBeAEHMsST TEKYIIEro KOHTPOJS  YCIEBAEMOCTH Ompejensercs padounMu
MaTepuagaMH MpenoaBaTens, pa3padaTbiBa€MbIMU JJIs1 IPOBEICHUS YPOKOB.

4.1.3. [lIxana oneHUBaHMS AJIsI TEKYIIETO KOHTPOJIS.

KOHTpOJIB U OIICHKa pe3y.HI>TaTOB OCBOCHUS HpenMeTa OCYIJ_IGCTBHSIGTCSI HpeHOHaBaTCHCM B
Hpouecce HpOBGI[eHI/IH 3aH$ITI/II>'I, TeCTI/IpOBaHI/ISI, a TAKXC BBITIOJIHCHU A OGy‘IaIOH_[I/IMI/ICSI
I/IH,Z[I/IBI/II[yaJIBHBIX Sal[aHI/II‘/JL

OO61re KpUTepuu OLEHUBaHUS YCTHOTO OTBETA!
«OTJIMYHOY»: 00ydYaromuiics MMEeT BCECTOPOHHHUE, CUCTEeMAaTUYECKUEe W TIIyOOKHe 3HaHUs IO

BOIIPOCAM TEKYILel TeMbl, CBOOOIHO BJa/ieeT TEPMHUHOJIOTHEH, MPOSIBIISIET TBOPUECKHUE CIIOCOOHOCTH B
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nporecce M3JI0KEHHUsT Y4eOHOro Marepuaia; aHaIM3HpyeT (aKThl, SIBICHUS U MPOLECCHI, NPOSBISCT
CIOCOOHOCTh JenaTh 0000maromuye BbIBOJBI, OOHAPY)KMBACT CBOE BHUJICHHUE PELICHHUS NPOOIIeM;
YBCPCHHO BJIAACCT MMOHSITUUHBIM arrapaToM; aKTUBHO YUAaCTBYCT IIPHU OTBCTC HA 3aHATUU, IMOJIHOCTBIO
OTBCYACT HA 3aIaHHBIC BOIIPOCHL (OCHOBHBIC n HOHOHHI/ITCHBHBIG), CTPCMACH K Pa3BUTHUIO JUCKYCCHUU.

«XOpOUIOY»: OOYdYaIoOLIUiics KMEET IIOJIHBIE 3HAHUS IO BOMPOCAM JIaHHOW TEMbI, YMEEeT
HPaBHJIBHO OLICHUBATH 3TH BOINPOCHI, HOTEHIMAIBHO CIIOCOOCH K OBJIAJICHUIO 3HAHUI U OOHOBJICHHIO
UX B XOJ¢ JalbHEWIIeil y4eObl U MpeACTosmend MpopecCHOHAIBHOM AEATEeIbHOCTH; Al OTBETHI Ha
OCHOBHBIC U JIONIOJHUTENBHBIC BOIPOCHI, HO HE MCUEPIIBIBAIOIICTO XapaKTepa; BIAJICET MOHITHHHBIM
anmnaparom.

«yJIOBJIETBOPUTENHHO»: 00yUAIOIIUNCS UMEET 3HAHUS 110 OCHOBHBIM BOIPOCAM JaHHOHM TEMBI B
o0beMe, JIOCTATOYHOM JUIsS JaibHeimeid y4eObl M mpejacTosimiedl paboTel 1O mpodeccuu, B
JIOCTaTOYHOM Mepe BIIAJeeT TEPMHUHOJIOTHCH; NPOSIBHJ HErJyOOKHE 3HAHUS MPH OCBEHICHUH
NPUHIMIUATIBHBIX BOINPOCOB U TPOOJIeM; HEYMEHHE JeNiaTh BBIBOABI OOOOIIAIOIIEro XapakTepa U
JaBaTh OLICHKY 3HAYCHHsI OCBEIIACMBIX PACCMATPUBACMBIX BOIPOCOB M T.II.; OTBETHJ TOJBKO HA OJUH
BOIIPOC HA 3aHSITUH, [IPU 3TOM TOBEPXHOCTHO, HJIM HEIOCTATOYHO MOJHO OCBETUII €ro U HE Jajl OTBETa
Ha JIOTIOJIHUTEIBHBIN BOIIPOC.

«HEY/IOBJICTBOPUTEIBHOY»: O0YYAIOIIHICS UMEET 3HAYNTEIbHBIC TPOOEIIbl B 3HAHUSAX OCHOBHOTO
y4eOHO-TIPOrpaMMHOT0 MaTepHaia, JOMyCcKaeT MPUHIUIHAIBHBIE ONIMOKY IIPU OTBETE HA BOIPOCHI; HE
OTBCTUJI HA HAa OJUH BOIIPOC HA 3aHATUHU (OCHOBHOﬁ /M I[OHOJIHI/ITGJIBHI)II;'I); OTKa3aJiCAd y4aCTBOBATb

B pa0oTe 3aHATHS WM CEeMHUHAPa/ypoKa.

O6H_[I/Ie KPUTCPpUH OLICHUBAHUS ITPU OTBETC HA TCCTOBBIC 3aJIaHU

«OTANYHO»: HE MeHee 90% npaBUIIBHBIX OTBETOB.
«Xopouo»: He MeHee 75% NpaBUIIbHBIX OTBETOB.

«YHOOBJICTBOPUTECIIBHO»: HC MCHECC 60% IpaBUJIbBHBIX OTBCETOB.

«HCYOOBJICTBOPHUTCIBLHO»: 59 u menee % MMPpaBUJIBHBIX OTBETOB.

Pe3ynbTarel 00yueHus
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHU)

q)OpMI)I U MCETOJbI KOHTPOJIA U
OIICHKH PEe3YJIbTaTOB O0yUEeHUS

Boinycknuk na yenyonénnom ypoene nayuumcs:

— packpblBaThb Ha MpHUMEpax poJib XUMHHU B (OPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOM KapTUHbI MHUpa M B NPaKTUYECKOU
JESTEIBHOCTH YEJIOBEKA;

— IEMOHCTPUPOBATh Ha MPUMEpPaxX B3aUMOCBSI3b MEX1Yy XUMUEH U
JIPYTHMHU €CTECTBEHHBIMU HayKaMH;

— packpblBaTh Ha MPUMEPAX MOJIOKEHUS TEOPHUH XHUMHUYECKOTO
ctpoenus A.M. bytneposa;

— noHuMarhb ¢uznueckuit cmoicn Ilepuonnueckoro 3akona J[.U.
MeHieneeBa U Ha €ro OCHOBE OOBSACHATH 3aBUCHUMOCTb CBOMCTB
XUMHUYECKUX DJJIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
AJEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSACHATH TPUYMHBI MHOTOOOpa3Wsi BEIIECTB Ha OCHOBE
O0IIKX MpeCTaBIeHUH 00 UX COCTaBe U CTPOCHUHU;

— TMPUMEHATh NpaBUJa CHCTEMATUYECKON MEXIYHAPOIHOM
HOMEHKJIATYphl KaK CpEICTBA pa3IMYCHUs M UIACHTU(UKAIIH
BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

— COCTaBJIATH MOJICKYJIIDHBIE U CTPYKTypHBIE  (POPMYIIBI
OpPraHMYeCKUX BEUIECTB KaK HOCHUTeNed HuHpOpMalUUu o

@DopMBbI KOHTPOJISI O0yUEHUS:
- TOMAIIIHUE 33 JaHHs
MPOOJIEMHOT0 XapakTepa;

- IpaKTHYECKHE 3aaHuUs 110
paboTte ¢ OpUTHHATHHBIMH
TEKCTaMU;

- IOATOTOBKA U 3aIlliTa
IPYIIOBBIX 33aHUN POEKTHOTO
XapakTepa;

- TECTOBBIE 3aJIaHUS 110
COOTBETCTBYIOILIUM TEMaM.

MeToapl OLIEHKH PE3yJIbTaTOB
O0y4YCHHUS:

- MOHUTOPHHT POCTa
TBOPYECKOMN
CaMOCTOSTEILHOCTH 1 HaBBIKOB
HOHY‘ICHI/IH HOBOI'O 3HAHUA
Ka)KJIbIM 00y4aromMcs,
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CTPOECHHUH BEILECTBA, €r0 CBOMCTBAX M MPUHAMICKHOCTH K
ONPEACICHHOMY KJIaCCy COCAUHECHUM;

— XapakTepu3oBaThb OPraHMYECKHE BEIIeCTBAa IO COCTaBy,
CTPOGHHUIO U  CBOWCTBaM,  YCTaHaBIMBATh  IMPUYUHHO-
CIIEICTBEHHBIE CBSI3W MEXIYy [JaHHBIMU XapaKTEPUCTHUKAMU
BELIECTBA;

— MPUBOAUTH NPUMEPBI XUMUYECKUX PEAKIMM, PACKPBIBAKOIINX
XapaKTepHble CBOWCTBAa THUIMYHBIX IHPEJCTABUTEIECH KIIACCOB
OPraHMYECKHUX BEIIECTB C LENbl0 WX WJICHTUPUKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHHUS;

— IPOTHO3UPOBATH BO3MOXHOCTb IPOTEKAHUS XHMHYECKUX
peakurMii Ha OCHOBE 3HAHUM O THUIAX XUMHYECKOM CBA3U B
MOJIEKYJIaX PeareHTOB U UX PEaKMOHHON CIIOCOOHOCTH;

— HUCIOJIb30BaTh 3HAHHSA O COCTaBE, CTPOEHUU U XUMHYECKHX
CBOMCTBaX BEWIECTB Juisi O€30MacHOTO MPUMEHEHUS B
MIPaKTUYECKON JESITEIbHOCTH;

— [PUBOJAUTH MPUMEPHl  MPAKTHUYECKOTO  HCIIOIb30BAHUS
NPOAYKTOB  TepepaboTKM HepTH W  HPHUPOJHOTO  rasa,
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN (monuaTHEHA,
CUHTETHYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

— IPOBOJIUTH OIBITHI IO PACIIO3HABAHUIO OPTaHUYECKUX BEILIECTB!
[JIMLEPUHA, YKCYCHOM  KHCIIOTBl, HENPENENIbHBIX  KUPOB,
TJIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX MPOAYKTOB H
KOCMETHYECKHUX CPEJCTB;

— BIAACTh NpPaBWIAMH W TIpHeMamMu Oe30macHOil paboThl ¢
XUMHYECKUMH BELIECTBAMH U TAOOPATOPHBIM 000PYI0OBAHUEM;

— yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluu u
CMEIIIEHUs] XUMUYECKOTO PAaBHOBECHS OT Pa3iIHUHBIX (PaKTOPOB C
LENbI0  ONpEAENeHUs] ONTUMAIbHBIX YCIOBUH MPOTEKaHUS
XUMHUYECKHX TPOLECCOB;

— MIPUBOAMUTH MPUMEPHI THIPOJIN3a COJIEH B MOBCEIHEBHOM KU3HU
YEJIOBEKa;

— TPUBOJUTH TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peakuuii B NOpUpPOJAE, MPOU3BOJCTBEHHBIX IMIpOILECCAX H
KHU3HEIESATEIbHOCTH OPraHU3MOB;

— MPUBOAUTH MPUMEPHl XUMUUYECKUX PEAKIMM, PACKPBIBAIOIINX
o0mire XMMHYECKHE CBOMCTBA MPOCTBIX BELIECTB — METAIOB U
HEMETAJIOB;

— MPOBOJUTH pacueThl HAa HAXOXKIACHHE MOJIEKYJISIPHON (HopMyIIbI
yIJI€BOJIOPOAA 110 MIPOLYKTaM CTOPaHUs U 10 €ro OTHOCUTENIBHON
IJIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJAILIMX B €ro
COCTaB;

— BJaJeTh IMpaBWIaMu 0€30MacHOro oOpalleHuss ¢ E€IKUMHU,
TOPIOYMMH U TOKCUYHBIMHU BEIECTBAMH, CPEICTBaMU OBITOBOM
XUMUU;

— OCYHISCTBJIATH TIOMCK XHMHYECKOH WH(pOpMAUU  TIO
Ha3BaHMSIM, HJAEHTU(UKATOpAM, CTPYKTYpPHBIM  Qopmyiam
BELIECTB;

— KPWUTHWYECKH OLIEHHBAaTh M HWHTEPIPETUPOBATH XUMUYECKYIO
nHPOpPMAILIMIO,  COJIEPXKAILYIOCS B COOOLICHHSIX  CPEICTB
MaccoBOW MHQOpPMAIUH, CTaThsIX C TOYKHU 3PEHHsI €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B TENSIX BBISIBICHHUS OIMUOOYHBIX

- HAKOIIUTCJIbHAA OLCHKA.
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CyXXJeHUi U (popMupoBaHusi COOCTBEHHOU MMO3HIINH;
— MPEJCTABIIATH MYTH PEIICHHs II00aTbHBIX MPOOIEM, CTOSIINUX
nepes;  4eIOBEYECTBOM:  JKOJIOTMYECKHX, OHEPreTUYCCKHUX,
CBIPBEBBIX, M POJIb XMMHUHU B PEILICHUU ITUX IPOOJIEM.

4.2. ®opMbl ¥ OLIEHOYHBIE CPEJICTBA IPOMEKYTOUHOM aTTECTAIlU

W3ydeHne yuyeOHOTO TpeaMeTa 3aKaHIMBACTCS TPOMEKYTOUHOM arTecTanueld B opMe 3adera ¢
olleHKOW B 1 ceMecTpe M 9K3aMeHa BO 2 CeMecTpe MEepBOro Kypca Hpu OOydeHUHU IO MPOrpaMme,
KOTOpasi yCTaHOBJIEHA Y4EOHBIM ILIAHOM.

DK3aMeH MPOBOJUTCS B IEHb, OCBOOOKICHHBIN OT APYTUX BUJIOB 3aHATUH.

[Topsimok mpoBeaeHUs dK3aMeHa onpeensiercs GOHIO0M OLIEHOYHBIX CPEJICTB IO MPEAMETY.

[Ixana oueHUBaHHUS.

«OTJIMYHOY»: OOYYAIONIMIICS MMEET BCECTOPOHHHUE, CUCTEMATHYECKUE W TIIYOOKHE 3HAHUS I10
BompocaM Owiera, CBOOOJHO BIIAJCET TEPMHHOJIOTHEH, MPOSBISET TBOPYECKHE CIOCOOHOCTH B
MIPOIIeCCe M3JIOKCHHSI YIeOHOr0 MaTepuasa; aHaTUu3UPyeT (aKThl, SBICHUS M MPOILECCHI, POSBISET
CHOCOOHOCTH JeNiaTh 0000IIaroire BBIBOABI, OOHApPYKUBAaET CBOE BHUICHHUE pELICHUS MpoOiIeM;
YBEPEHHO BJIaJICET MOHATUIHBIM allapaToM.

«XOpOILO»: OOyYaIOIIMICS MMEET MOJHbIE 3HAaHHS MO BOIpocam Omiera, yMeeT MpPaBHIBHO
OLICHMBATh OSTU BOMPOCHI, Jal OTBETHl HAa OCHOBHBIE U JOIMOJHUTEIbHBIE BONPOCH, HO HE
MCYEPIBIBAIOIIECTO XapaKTepa; BIaIeeT MOHATHHHBIM anapaToM.

«YIOBIICTBOPUTEIIBHO»: OOYUYAIONIUICS MMEeT 3HaHWS 10 HECKOJBKUM BOMpocaM Ouiera B
o0beMe, JIOCTaTOYHOM I TPEACTosAIed padoTel Mo mpodeccuu, B JAOCTaTOYHOW Mepe BIajeeT
TEPMHUHOJIOTHEH; TPOSBWII HETITyOOKHE 3HAHUS, HEYMEHHE JIeIaTh BBIBOJIBI 00OOIAIONIET0 XapaKTepa
U 1aBaTh OIICHKY 3HAUEHUS OCBEIAEMBIX pacCMaTPUBAEMbIX BOIIPOCOB U T.II.

«HEYIOBIETBOPUTEIBHO»: 00YJAIOIIHMIiCS UMEET 3HAYUTENbHbIE MPoOesbl B 3HAHUSIX OCHOBHOTO
y4e0HO-TTPOrpaMMHOT0 MaTepuaa, JOMyCKaeT MPUHIUITHATbHBIE OITUOKHU MPHU OTBETE Ha BOMPOCHI; HE
OTBETUJI HM Ha OJIMH BOMPOC OMiIeTa, OTKAa3aJcs OTBEYaTh Ha BOMPOCHI O OHIIETY.

5. MeToanyeckne MaTepuasibl 10 OCBOCHUIO Y4eOHOI0 peaMera
Metoaunueckue MaTepuaiisl 1o yueonomy npeamery (Ilpunoxenne).

6. YueOHast 1uTepatypa Ajs 00y4aroluxcs no yueGHOMY npeaMeTy

1. O0mas u HeopraHUYECKass XUMHS JUISI MEIUIMHCKUX CHEIMaIbHOCTEH: yueOHUK 11 00pa30BaTeIbHbBIX
OpraHu3anui, peanu3yonux o0pa3oBaTelbHbIE IMPOrpaMMbl CpeHero npodeccroHambHOrOo o0pa3oBaHUs /
[Ty3akoB C.A., Hectepopa O.B. 1-oe uznanne. AximonepHoe odmiectso "H3narenscto "[IpocBemenue" *

2. OpraHudeckas XuMUS I8 MEIUIIMHCKHX CIEIHAIbHOCTEH: Y4eOHWK JUisi 00pa30BaTeNbHBIX
OpraHu3anui, peanu3yonux o0pa3oBaTelbHbIE MPOrpaMMbl CpeHero mpodeccroHambHOro o0pasoBaHUs /
[Ty3akoB C.A., Hectepopa O.B. 1-oe uznanne. AximonepHoe o6miectso "H3narenscto "[IpocBemenue" *

3. Xumus. EcrecTBeHHO-HAy4HBIM MPOoduiIb: yueOHHK Ij1s1 00pa30BaTEIbHBIX OpPraHU3alfi, PeaTu3yIOIIUX
o0Opa3oBaTebHBIE TPOTPaMMEI CpeHEro mpodeccuoHabHOTO oOpazoBanus / ['abpuensa O.C., Octpoymos WU.I.,
OctpoymoBa E.E. u npyrue; mox penakunueii ['aOpuensna O.C. 1-e uzmanume. OOIIECTBO C OTpaHUYCHHOM
otBercTBeHHOCTHI0 "U3IATEJIBCKUM LIEHTP "AKAJIEMU 5" *

* - coorBercTBYET [Ipnkasy MunucrepcrBa npocsemieHust Poccuiickoit denepanuu ot 26 urons 2025 r.
Ne 495 "O0 yTBepkIeHHN (elepanbHOro NepeyHsl YUeOHUKOB, JOMYIIEHHBIX K HCIOJIB30BAHMIO TIPU pean3alnuu
HUMEIOIUX TI'OCYJapCTBEHHYIO aKKPEAMUTAlMI0 00pa3oBaTeNbHBIX I[POrpaMM HAdajlbHOIO OOLIEro, OCHOBHOTO

23




o011ero, cpemHero ooIero 00pa3oBaHus OpraHU3aIUIMH, OCYIIECTBIISIONIAMA 00pa30BaTEILHYIO ACITCIHEHOCTD, 1
YCTaHOBJICHUW TPEACIBHOTO CPOKA HCIONB30BaHMS MCKIFOUEHHBIX YUYCOHUKOB M pa3pa0OTaHHBIX B KOMILICKTE C
HUMH y4eOHBIX TOcOOnit"

7. MaTepuajibHO-TeXHUYeCKas 0a3a, MHPOPMaIIMOHHbIE TEXHOJOTHMH, IPOrPAMMHOE o0ecleveHne,
coBpeMeHHbIe npodeccuoHaTbHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

CrnenuanbpHble MOMEIIEHUs, IPEICTaBIAONIMEe cO00W yueOHble ayIUTOPUM [yl IPOBEACHUS
3aHATHI BCEX BUIOB, NPEAYCMOTPEHHBIX 00pa30BaTEIbHONW MPOrpaMMoON, B TOM YHCIE TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAI[Mi, TEKYIIEro KOHTPOJS W MPOMEKYTOUHOW aTTecTalluh, a TaKkKe
MOMEIICHUS JUISI CAMOCTOSITENIbHON paboThl, MaCTEPCKHE M J1ad0opaTopuu, OCHAIIEHHBIE 000pYI0OBaHHUEM,
TEXHUYECKHMHU CPEJICTBAMH OOYYEHHUS W MaTepualaMH, YYUTHIBAIOIIMMU TPEOOBAHUS MEXKITYHAPOTHBIX
CTaHJApTOB: IPOEKTOP, NEPCOHATbHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO MOJIKIIOUYEHUS K ceTu HTepHeT u
obecreyeHneM JI0CTyIa B 3JIEKTPOHHYI HH(OpPMAlMOHHO-00pa30BaTeNbHYIO cpeny, ydeOHas MebOenb
JUI TIeJarOrM4ecKoro paboTHMKa M O0ydarouuxcsi (CTOJBl M CTYJbs), AOCKA, MPOEKTOp, SKpaH s
npoekTopa (ITpunoxenue Ne 3).

[Tomemenust Ui  CaMOCTOATENBHON pabOTHl  00yYarOIIMXCs, OCHAIICHHBIE KOMIBIOTEPHOU
TEXHUKOH C BO3MOXXHOCTBIO MOJKIIOYEHUS K MH(POPMAITMOHHO-KOMMYHUKAITMOHHON ceTH «MHTepHeT» U
obOecrieueHneM JIOCTyIa B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTeLHYIO Cpeny, ydeOHas MeOelb
111 00y4aroImuXxcs (CTOJBI U CTYIIbSA).

Jns  oOecrieyeHMs] peayd3allid  AMCUUIUIMHBI  HCHOJb3YeTCsl  CTaHIApTHBIE  KOMILUIEKTHI
nporpaMmMHoro  obecneuenus  (I[10), BkIouarome  peryiasipHO  OOHOBIsieMOE€  CBOOOTHO
pacripocTtpansemoe u auuenznonHoe [10, B T.u. MS Office.

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

O6opynoBanue, oOecreyuBarolllee aAanTalyio 3JIEKTPOHHBIX M IEYaTHBIX 00pa30oBaTeNbHBIX
pecypcoB /sl 00y4aroImuecs U3 Yrcia JIMI ¢ OTPaHUIEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI: IOPTATUBHBIN
PYYHOI BUJICOYBEIMUUTENb — 2 LIT, paJUOKIIace (3ayIIHbII MHIYKTOP U MHAYKIIMOHHAs NeTisd) — 1 miT.

Beixon B cerp «UHTepHeT» B Hamuyuu (C BO3MOMKHOCTBIO JIOCTyNla B DJIEKTPOHHYIO
MH(pOPMAaIMOHHO-00pa30BaTeNbHYIO Cpeny), CKopocTh noaxmoueHus 100 mout/cex.
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AHHOTAIIUSA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

OVIL07 XUMUA
(YyrinyOnéHHbIN ypOBEHB)

Koa u HaumeHoBanue cnenuaabHocTu: 33.02.01 Gapmanus
Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs
KBanupukauus BeinyckHuKa: GapMaiieBT
®opma o0yuenusi: Ounas
OCHOBHBIMU LEISIMU U3YUYECHUSI XUMUU SBIISIFOTCSL:
- bopmupoBaHue WHTEpeca W CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY HW3YYCHHIO TIPUPOIBI,
(dbopmMHIpOBaHKE TPEACTABICHUI:
- 0 MaTepuaJIbHOM EIWHCTBE MHUpPA, 3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBICHUU MPUPOJBI, O MECTe
XUMHH B CHCTEME E€CTECTBEHHBIX HayK U €€ Belylled posd B 00eCNeYeHHH YCTOMYHMBOTO pPa3BUTHS
Yel0OBEYECTBA: B PEHICHUH MPOOJIEM 3KOJOTUYECKOM, SHEPreTHYeCKOW U MUIIEBON OEe30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPUAJOB, HOBBIX HCTOYHHKOB HIHEPrHH, B 0OECIICYCHHU
paIoOHaIBLHOTO MPUPOIONIONb30BaHUS, B (POPMHUPOBAHIHN MUPOBO33PEHHUS U OOIICH KYIbTyphl YETIOBEKA,
a TaK»e IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOJIHON Cpelie;
- OCBOEGHUE CHCTEMbl 3HAaHMM, JEKAUUX B OCHOBE XMUMHUYECKOW COCTABISAIOLIEH €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpa: QyHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX TPECTABICHUN O
CTPOCHHUM BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJSIPHOM, HAJMOJIEKYJISPHOM, O
TEPMOJAMHAMUYECKUX M KUHETHYECKHUX 3aKOHOMEPHOCTAX NPOTEKaHUs XHWMHMUYECKUX pEakUHid, o
XUMHUYECKOM paBHOBECHH, DPACTBOpPAaX M JAHUCIEPCHBIX CHUCTEMaX, 00 OOIIMX HAy4YHBIX MPHHIIUAIAX
XUMHUYECKOTO TPOU3BOCTBA;
- opmupoBanue y 00y4aromuXcsi 0CO3HAHHOTO MOHUMaHHS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX
3HaHUU 711 OOBSCHEHHWS KIIOYEBBIX HJEH W MpoOJeM COBPEMEHHOW XUMHUH, AN OOBSICHEHUS H
MIPOTHO3UPOBAHUS SBJICHHM, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHHS TPOOIeM,
CBSI3aHHBIX C XMMHEH, TPOTHO3UPOBAHUS, aHATU3a U OIICHKU C TMO3UIMH IKOJOTUYECKONW 0€30MacHOCTH
MOCJIC/ICTBHI OBITOBOM W TIPOM3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKa, CBA3AHHOM C XHUMHUYECKUM
MIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPAOOTKON BEIIECTB;
- yrnyOJeHne mpeACcTaBIeHUui 0 HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX TSl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS] XUMUUECKUX SBICHUH, UMEIOIINX MECTO B MPUPOJE, B
MPaKTUYECKOU IeATEIbHOCTH U MIOBCETHEBHOM JKU3HMU.
O0bem n MecTo yueOHOro npeamera B crpykrype OIIOII

YueOHBI MpeaMeT OTHOCHUTCS K 00IIeo0pa3oBaTeIbHOMY IUKIY — O0Osi3aTelbHbIEe y4ueOHBIC
npeametsl (OVYII), ocBamBaercs Ha 1 kypce B 1 U 2 cemecTpax, B COOTBETCTBHHU C YYCOHBIM IIJIAHOM
o01ast TpyJI0eMKOCTh Y4eOHOTO TIpeAMeTa cocTaBiisieT 166 Jacos.
Conep:kanue y4eOHOI0 nmpeamera:
Pasnen 1. Teopernueckne ocHoBbl opranmdeckoid xumuu. Tema 1.1. Ilpenmer opraHM4ecKOM XUMMHH.
Teopus crpoenus opranndeckux coequuenuit A. M. byrneposa.
Pasnen 2. Vraesomoponsl. Tema 2.1. IlpenenbHble yriieBoIOpoJbl — ajlKaHbl, LUKIOAIKaHbl. Tema 2.2.
HenpenenbHbie yrieBoIOpOIbl: alKEHbI, alTKaIueHbl, aIKUHbI. Tema 2.3. ApoMaTHYeCKUEe YIIIE€BOA0POIbI
(apennr). Tema 2.4. IlpupoaHple HCTOYHHKH YIJIEBOAOPOJOB H WX mepepadorka. Tema 2.5.
["amoreHnIpon3BOAHBIE YTIEBOIOPOIOB.
Paznen 3. Kucnopoacoaepxamue oprannueckue coeauHenus. Tema 3.1. Crouptel. @enon. Tema 3.2.
KapOoHnunbsHbie coeHEHUS: aabaeruabl U KeToHbl. KapOoHoBbie KHCIOTHL. CioxkHble d(uphl. XKupsbl.
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Tema 3.3. YrieBoasl.

Pazgen 4. A3zorconepxaiue oprannueckue coequuenus. Tema 4.1. AMUHBI. AMUHOKUACTOTHI. benku.
Pa3nen 5. BeicokomonekyisipHble coeinHeHus. Tema 5.1. BbIcCOKOMOIEKYISIpHBIE COEIMHEHMSL.

Pasnen 6. Teopernueckue ocHoBbl xumuu. Tema 6.1. CrtpoeHue aroma. [lepuoanyeckuili 3akoH u
Ilepnonnueckas cucrema xumumueckux s3nemeHToB JI.M. MenneneeBa. Tema 6.2. CtpoeHue BeliecTsa.
Mmuoroo6pa3ue BemectB. Tema 6.3. XuMuuecKre peaxiuu.

Paznen 7. Heopranunueckas xumusi. Tema 7.1. Hemeramibl. Tema 7.2. Metaisl.

Paznen 8. Xumus u xu3ab. Tema 8.1. Metoapl DO3HAHUS B XUMHUU. XUMUS U )KU3HbD.

®opMa NPOMEKYTOUYHOM aTTeCTAUN:

[TpoMexyTodHast aTTecTamus MPOBOIUTCS B popMe 3a4eTa ¢ OLIEHKON U IK3aMeHa.
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