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1. OBIIIASI XAPAKTEPUCTUKA PABOUYEHN ITPOI'PAMMBI
YYEBHOU JUCHUII/INHBI
OV .12 Xumust

1.1. O61acTh NpUMeHEHUS TPOTPAMMBI

PaGouas mnporpamma ydeOHOW IUCHUIUIMHBI SIBISETCS YacThbIO OCHOBHOM
npodeccuoHabHONM 00pa3oBaTEILHON MPOrpaMMBbl, peaau3yeMOM IMpHU IMOJATOTOBKE
CIICIIMATIMCTOB CPEHETO 3B€HA IO CIEeUAIBLHOCTH 38.02.04
Kommepuust (1o otpacisim). [Iporpamma yueOHOM TUCHUIIITUHBI « X UMUS»
pazpaborana ¢ yderom TpeboBanuii DPI'OC cpeagnero oOiiero oOpa3oBaHUs,
IPEABSBISIEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yJIbTaTaM OCBOCHUS y4eOHOM
JTUCITUTUIMHBI « XUMUS», B COOTBETCTBUH ¢ «PeKoMeHmanusiMu o opraHu3aiiu
MTOJIYYCHHS CpeIHEero o0IIero oopa3oBaHus B Ipejieliax OCBOCHHS 00pa30BaTeIbHBIX
MporpamMMm CpeaHero nmpodecCuoHaIBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpasoBanus...» (mucbMo JlemaprameHTa rocy/1apCTBEHHOHN MOJIUTHKUA B cdepe
cpeaHero mnpodeccuoHaabHOTO O00pa3oBaHUs U MPO(PECCHOHATBLHOTO OO0yYCHHS
Munnpocsenienus Poccun ot 01.03.2023 Ne 05-592), mpumepHoii porpaMMoit
oOmeoOpaszoBarenbHO yueOHoM quciuiuinabl « Xumus» (aBtop FO.FO. [letpona,
HPTIO, 2022 1.) ¢ yu4eToM COIUaTbHO-3KOHOMHUYECKOTO MPOUIIS TOTydIaeMOro
podheCCUOHAIBHOTO 00pa30BaHUs.

1.2. MecTo JHCHUIUIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHalIbLHOM
o0pa3oBaTe/1bHOM NPOrpaMMBbl:

Oo6meobpazoBaTenpHas yueoHas gucrurimHa OY /1,12 Xumus B cOOTBETCTBUA
c ®I'OC COO u Bxoaut B 001I€00pa30BaATEIbHBIA LUK Y4€OHBIX JUCIUILINH,
n3y4aeTcs Ha 6a30BOM YPOBHE.

TpeboBaHus K pe3yibTaTaM 0CBOCHUS TUCHUILIHHBI:
Conepxxkanue TmporpaMmbl  «XHUMHSD)»  HalmpaBi€HO Ha  JOCTH)KEHUE
CHEYIOIINX Yelell:

—  ¢opmupoBaHue Yy OOydYalOIIMXCS YMEHHUS OLEHUBATh 3HAYUMOCTh
XUMHYECKOTO 3HAHUS ISl KaKJIOTO YEIOBEKA;

—  ¢opmupoBaHUE y O0YYAIOIINXCS [IETOCTHOTO MPEACTABICHUS O MUPE U POITU
XMMHHU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA; YMEHUS
OOBSCHATh OOBEKTHI W TIPOIECCH OKPYKAIOIICH MEeHCTBUTEILHOCTH: MPUPOTHOM,
COLMAIIBHOM, KyJIbTYPHOM, TEXHUYECKOMN CPEIBI, — UCTIOJIB3YS IJIs1 STOI0 XUMHYECKUE
3HAHU4,

—  pa3BuUTHE y O0Oy4YarOIIMXCAd YMEHUU paznuyaTh GakThl U OLIEHKU, CPABHUBATD
OLICHOYHBIE BBIBOJbI, BUAETh UX CBS3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C



OTIpPEICIICHHON CUCTEMOI LIEHHOCTEH, (DOPMYIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

—  mpuoOpereHrne OOydYaloOIMMHUCS OMbITa Pa3sHOOOpPa3HON JIeATEeIbHOCTH,
MMO3HAHUSI U CaMOTIO3HAHUS, KIIOUEBBIX HABBIKOB, WMMEIONINX YHUBEPCAIHHOE
3HAUYCHHUE ISl PA3TMYHBIX BHUJAOB JIEATCILHOCTH (HABBIKOB PEIICHUS MPOOIIEeM,
MIPUHSTHS PEIICHU, TONCKA, aHaTN3a U 00pa00TKK MHGOPMAITHH, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHUH, COTPyJAHHYECTBa, Oe30macHOro oOparieHus ¢
BEII[ECTBAMH B ITOBCETHEBHOW KU3HH).

OcBoenue conaepxkaHusi Y4Ye€OHOM JUCHUIUIMHBI «XUMHUS» TPEIoaaraet
JOCTHKEHNE 00YJArOIUMHUCS CIESTYIONINX Pe3yIbTaToB:
JIUYHOCTMIHBIX:

—  YyBCTBO TOPJOCTH W YBaXCHHUS K UCTOPHUU U JOCTHIKCHUSM OTEYCCTBECHHOM
XUMUYECKOH HAyKH; XHMHYECKH T'pPaMOTHOE TIOBEACHHE B MpodeCcCHOHATBHOU
NESATETLHOCTH U B OBITY TIPU OOpaIIEeHUH C XUMUUYECKUMH BEIIECTBAMHU, MaTepUaiaMu
U TIPOIIECCAMU;

—  TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHUS U TOBBINICHUS KBATH(UKAINH B
n30paHHON TMPOQPECCHOHATILHON NIEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHHE POJIU
XUMUYCCKUX KOMIIETCHITUI B ATOM;

—  YMEHHE HCIIOJIb30BaTh JOCTHKCHHUS COBPEMEHHON XUMHUYECKOH HAayKH H
XUMUYCCKUX TEXHOJOTHHA IS TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM NIpO(ecCHOHaIbHOM 1eITebHOCTH;

MEmanpeoMemubix:

— HCIIOJh30BaHUE PA3TUIHBIX BUIOB IIO3HABATEIIPHOU JAEATEILHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX OIepanuii (MMOCTAaHOBKHM 3aaadd, (OPMYIUPOBAHHS THIIOTE3,
aHaJM3a U CHHTE3a, CPAaBHEHUS, 0000IICHUS, CHCTEMAaTHU3aIuH, BBISIBIICHUS TPUYUHHO-
CJICJICTBEHHBIX CBSI3€H, MTOMCKA aHAJIOTOB, (DOPMYJIUPOBAHUS BBIBOJIOB) JIJISl pEIICHUS
MOCTAaBJICHHOW 3a/layu, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUsS (HAOIIO/EHUS,
HAYYHOTO SKCIIEPUMEHTA) JJISI U3yUEHHUS Pa3TUYHBIX CTOPOH XUMUUYECKUX 00BEKTOB U
MpOIIECCOB, C  KOTOPHIMHU  BO3HUKAET  HEOOXOAUMOCTh  CTaJKUBAThCA B
npodeccuoHanbHOM chepe;

— HWCIOJb30BAaHWE PA3NIMYHBIX HCTOYHUKOB JUIA TIONYYCHHS] XUMHUYECKOMN
uH(OpMAIMU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh [JISi JOCTIIKEHHUS XOPOIIHX
pe3yJbTaToB B npodeccuoHanbHoil cdepe;

NnpeoMemHbix.

—  chOpMHPOBAHHOCTh TPEACTABICHUN O MECT€ XHMHH B COBPEMEHHOM
HAy4YHOM KapTUHE MHpA; MOHMMAaHHE POJIM XHUMHUH B (OPMUPOBAHUU KpPyrozopa u
(GyHKIMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa [UIsl PEHICHUs MPaKTHYECKUX 3ajady;
BJIaJICHUE OCHOBOIIOJIATAIOIIMMUA XUMUYECKUMH TOHATUSIMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJb30BAHUE XUMHUYECKOH TEPMHUHOJOTHEH U
CHUMBOJIMKOM;

—  BJIQJICHHE OCHOBHBIMU METOJAMH HAY4YHOTO IMO3HAHMS, MCHOJIb3YEMbIMU B
XUMUU: HAOJNIOJICHUEM, OIKUCAHUEM, HW3MEPEHHEM, OSKCIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBSICHATh PE3YJIbTaThl MPOBEACHHBIX ONBITOB U JEJIaTh BHIBOJIBL;



TOTOBHOCTh W CHOCOOHOCTh HPHUMEHATh METOJbl TO3HAHMSI TpPU  PELIEHUU
IIPAaKTUYECKHX 3a]1a4;

—  copMHpOBaHHOCTH yMEHHUS JaBaTh KOJMYECTBEHHBIE OLEHKH W
MPOU3BOJUTH PACUEThI 10 XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM;

—  BIAJCHHE TMpaBWIAMHU TEXHUKH OE€30MacHOCTHM TMpPU  HCIOJIb30BAHUU
XUMHYECKUX BELIECTB;

—  c(opmMHpOBaHHOCTH COOCTBEHHOM MO3MILIMU 110 OTHOLICHHIO K XUMHUYECKOM
uH(pOopMaUK, NOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

KoJsinuecTBO 4acoB HA 0CBOEHHE MPOTPAMMbI AU CHUIITHHBI:
O6beM o0pa3oBaTeNbHOM MporpaMMbl 66 yaca, B TOM YHUCIIE:
- 3aHATHS BO B3aUMOJICHCTBHE C IpernogaBatenem — 44 gaca.
- caMmocTosTenbHas paboTa-22 Jaca.

dopma npoMe:KyTOUYHOI aTTecTanum: 1uddepeHINPOBAHHBIN 3a4eT



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM TUCIIUITIJINHBI

2.1. O0beM y4eOHOI TMCUMILUIMHA U BHABI YUeOHOI padoThl

o 0YHOM hopme 0OydeHUs

Bup yueOHoit padoTbl

Oo0BeM yacoB

O06bemM 00pa3oBaTEIHHON MTPOTPAMMEBI 66
Bcero yueOHbIX 3aHATHIT BO B3aMMOJICHCTBUY C MPENOJaBaTEIEM 44
B TOM 4HCJIe:
TEOPETUUECKHUE 3aHITHS 42
CamocTtosiTenbHas paborta 22
UTOTOBasl aTTECTALMSA 10 AUCHUILINHE B (hOpME

b depeHIrpoBaHHOTO 3a4eTa 2

10 3a09HOM hopme 00OydIeHUS

Bup yueOHoi padoThl

Oo0BeM yacoB

O6beM 00pa3oBaTeNbHOM MPOTPaAMMBbI

66

Bcero y‘IC6HBIX 3aHATHUM BO B3aUMOJCHCTBHUU C npenogaBaTciieM

B TOM 4Yucje:

TCOPCTUYCCKUC 3aHATHUSA

IMPAKTUYCCKHUEC 3aHATHUSA

CamocrosiTenbHast paboTa

Koncynpramuu

UTOTOBAsI aTTECTAIMSA 110 JUCHIUTIINHE B (hopMe
nudepeHIIMpOBaHHOTO 3aUeTa




2.2. Temarudeckuii miaH u coaepxanue yueonoi pucuumianusl OY .12 Xumus

HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHbie H NPaKTHYecKue padoThl, O0bem yacoB Yposennb
pa3iesioB U TeEM caMoOCTOsITe/IbHAsI padoTa 00y4aumxcs, KypcoBasi padbora (IIpoeKT) 0CBOEHMS
1 kypc 2 cemecTp
Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBA 4
Tema 1.1. Coaeprxkanue yuyeOHOIro MmaTepuaJia 2
CtpoeHne aToMOB CoBpemeHHas Mo/ieNIb CTPOCHUST aToMa. CUMBOJIMYECKUI SI3bIK XUMHUHU. X UMHUYECKUI 2
XAMUYECKUX 3JIEMEHT. DJEeKTpOHHAas KoH(purypauus aroma. Kimaccupukaruss XUMHUYECKIX
9JIEMEHTOB M MPUPOAA | 3JIEMEHTOB (S-, P-, d-3;eMeHThI). BaieHTHbIE 371eKTPOHBI. BaieHTHOCTS.
XUMUYECKOU CBSA3U DneKTpOHHAs NPUPOJA XUMUYECKON CBA3H. DIIEKTPOOTPULIATENBHOCTD. Buibl

XUMHYECKOH CBsI3M (KOBAJICHTHAsI, MOHHAS, METAJUTMUECKas, BOJIOPOIAHAS) U CIIOCOOBI
ee oOpazoBaHus

CamocrosiTes1bHas padoTa 00y4arommxcst 2
Pemenue 3amanuii Ha NCIOJIB30BAHUE XMMUUCCKON CUMBOJIMKH U Ha3BaHUM
COEAMHEHMI M0 HOMEHKJIATYPE MEXTYHAPOIHOTO COK03a TEOPETUUECKON U
MPUKJIATHON XMMUU U TPUBUAIBHBIX HA3BaHUH JIs1 COCTABJICHUS XUMHUYECKUX
(dbopMyI1 IBYXaTOMHBIX COETMHEHUN (OKCHUIOB, CyIb()UIOB, THAPUIOB U T.I1.) U
JIPYTUX HEOPraHUYECKUX COCTUHEHUN OTIEIbHBIX KIaCCOB.

Tema 1.2. Conep:xaHue yueOHOT0 MaTepuall 2 1
[lepuonnueckuii 3akoH | Ilepuoanyeckas cucrema xumuueckux sneMeHToB (.M. MenneneeBa. @usnyueckuit
u tabauma J[.1. cMmbica [lepuoaunueckoro 3akoHa [[.M. MenpaeneeBa. 3aKOHOMEPHOCTH H3MEHEHUSI
Menneneena CBOMCTB XUMHUYECKUX IIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEUIECTB B

COOTBETCTBUM C IOJOXKEHHUEM XMMHMYECKOIo djeMeHTa B [lepmonnyeckoit cucreme.
MupoBo33peHueckoe U Hay4yHoe 3HadeHue Ilepumonmueckoro 3axkona [I.W.
MenpeneeBa. Ilporno3er .M. MenneneeBa. OTKpBITHE HOBBIX XHUMHYECKHX
JJIEMEHTOB.

CamocTrosiTesibHasi padoTa 00y4armmxcs 2
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPU3ALUIO
XUMHAYECKHX  3JeMeHTOB «MeTauinyeckue [/ HEMETAJUIMYECKHE  CBOWCTBA,
ANEKTPOOTPULATENIBHOCTh ~ XMUMHUUYECKMX JJEMEHTOB B  COOTBETCTBUUM € HUX
3JIEKTPOHHBIM CTPOCHHUEM U TOJOKEHUEM B MEPUOAMYECKON CHCTEME XMMUUYECKHX
anemenToB .M. MeHaeneeBay




Pa3znen 2. Xumnyeckue peakuuu

Tema 2.1. Tumsr Coaepsxkanue yyeOHOIro MmaTepuaJia 6
XUMHUYECKHX peakiuil | Kimaccudukaiys 1 TUIIBI XUMUYECKUX PEeaKIHii C ydacTHeM HeOpraHMUeCKHUX BELIECTB. 4
CocraBneHnue ypaBHEHUN peaklnii COSTUHEHNUS, Pa3I0KCHHS, 3aMeIIeHUs, OOMEHa, B
T.4. PEaKI1il TOpeHus1, OKUCIECHUSA-BOCCTAHOBIICHUSI.
VYpaBHeHMsI OKHUCIEHUs-BOCCTaHOBIEHUS. CreneHb okuciaeHus. OKHUCIUTENb WU
BoccTaHOBUTENb. COCTaBlIeHWE U ypaBHUBAHUE OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MEeTOJOM 3JIEKTPOHHOro OanaHnca. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu B TPUPOJIE, NPOU3BOJACTBEHHBIX IIpOIEccCaX U JKU3HENEATEIbHOCTH
OpPraHHU3MOB
CamocrosiTesibHas padoTa 00y4arommxcst 4
KonnuecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU
U pacueThl M0 YPaBHEHUSIM XMMHUYECKUX peakuuil. Mob Kak elIMHUIAa KOJIHYecTBa
BeniecTBa. MossipHas Macca. 3aKOHBl COXPaHEHHUST MacChl U DSHEPruu. 3aKOH
ABoraapo. MonsipabIii 00beM razoB. OTHOCUTEIBHAS TUIOTHOCTh Ta30B. PacueTsl mo
YPaBHEHUSIM XUMUYECKUX PEaKIUil ¢ UCIOJIb30BaHUEM MacChl, 00beMa (HopMasibHbIE
YCIJIOBUS1) Fa30B, KOJINYECTBA BELLIECTBA
Tema 2.2. Coaepsxkanue yuyeOHOIo MaTepuaJia 2
DneKTponuTHYeCKast
JIUCCOLMAINS U Teopus snexTponuruueckoil auccounanuu. VoHbl. DJIEKTPOIUTHI, HEIIEKTPOIUTHI.
HOHHBII 00MeEH Peakniun wmonHOro oOmena. CocTaBieHHE peakIMii HOHHOTO OOMEHa IyTeM
COCTAaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUMN. KHCI0THO-OCHOBHBIE
peakuuu. 3aJlaHusl Ha COCTaBJICHUE NOHHBIX pPEeaKInid
Pazgen 3. CTpoeHne 1 CBOWCTBAa HEOPraHUYECKHUX BellecTB 8
Tema 3.1. Conep:xaHue yueOHOIro MaTepuajia
Knaccudukanms, [Ipeamet mHeopranmdeckoit xumun. Kiraccudukaimsi HEOPraHMIECKUX BEIIECTB. 4
HOMEHKJIATypa U [Tpocteie u crnoxxHbIe BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBL,
CTpOCHHE TUIPOKCH/IBI, KUCIIOTHI, COJIN). B3anMOCBS3b HEOpPraHMUECKHUX BEIIECTB. ATperatHble
HEOPraHUYECKUX cocTosiHus BemecTBa. Kpucramnnueckue u amopgHslie BeuiecTBa. TUIbI
BELIECTB KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIApHAasi, HOHHAs, METaJNINYeCcKas).

3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT TUITA KPUCTAITMIECKOM PEIIETKH.
3aBUCHMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMHUECKOW CBSI3U U TUIA
KpUCTAUTN4ecKOi pemeTku. [IpuunHbl MHOroOOpa3us BemecTB




CamocTrosiTesibHast padoTa 00y4armmuxcs

Homenkiatypa HeopraHM4YeCKMX BEILECTB: HA3BaHUE BEIECTBA HUCXOJ M3 HX
XUMHYECKON (POPMYJIIbI MIIM COCTABIICHUE XUMUUECKON (DOPMYIIBI UCXO/IS U3 Ha3BAaHUS
BeniecTBa 1o MmexkayHapoanoit (MIOITAK) wnu TpuBHaabHONM HOMEHKIIATYPE.

Tema 3.2. Ousnko-
XUMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

Conep:xanue y4eOHOT0 MaTepuaJia

Mertamnel. O0uue puznyeckre 1 XuMHUIecKue cBoicTBa MeTauioB. CriocoOb
NOJTy4eHHs. 3HaUCHHE METAJUIOB ¥ HEMETAJUIOB B TIPUPOJIE U )KU3HEIEATEITHHOCTH
YyeJoBeKa U opraHu3mMoB. Koppo3us MeTamuioB: BUII KOPPO3HHU, CIIOCOOBI 3aIIUTHI
METaJJIOB OT KOPPO3UHU

Hemeramnsl. O6mmue ¢puzndeckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. THUITHYHBIE
coiicTBa HeMeTayuoB [V— VII rpynn. Knaccugukarus u HoMeHKIaTypa
coequHeHni HeMeTaoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOJAHBIX COSAUHEHUH, BBICIIIMX OKCHUJIOB U THIAPOKCUIOB

CamocrosiTesibHas padoTa 00y4arommxcst

CocraBieHne ypaBHEHUH XMMHYECKUX PEAKIHUH C ydyacTHEM IMPOCTBIX M CIOXKHBIX
HCOPTraHNYCCKUX BCHICCTB: MCTAJIJIOB 1 HCMCTAJIJIOB; OKCUIOB MCTAJIJIOB, HCMCTAJIJIOB
U aM(OTEpHBIX 3IEMEHTOB; HEOPraHMYECKMX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX
T'MJIPOKCHIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA.

Pasnen 4. CTpoeHue M CBOMCTBA OPraHUYeCKUX BelleCTB
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Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuajia

[TosiBnenue u pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMer opraHuyeckoit
XUMHH. MecTo U 3Ha4YeHHEe OpFﬁHH‘-I@CKOfI XUMHHU B CUCTCMC CCTCCTBCHHLIX HAYyK.
XUMHYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIeHTHOCTU. OCHOBHBIE TOJIO’KEHUSI TEOPUU XMMHUECKOT'O CTPOEHUSI OPraHUYECKUX
coequHeHnii A.M. bytiepoBa. YTJIEpOIHBIA CKEJIET OPraHUYECKOW MOJICKYJIbI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTpOeHus Moiekyin. M3zomepus n
H30MEDPHI.

[Tonstue o d¢yHkuuonanpHOW rpynme. Pamukan. I[lpuHnmmel Kimaccupukammu
OpraHMYECKHUX COeIUHEHUN. MexayHapoaHas HOMEHKJIarypa ¢ HPUHLHUIIBI
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HOMEHKJIATYPbl ~OpraHMYecKnX coenuHeHuid. [loHsTHE 00 a30TcomepIKammx
COCTMHEHUSIX, OMOJOTUYECKH aKTHBHBIX BEIIECTBaxX (yrieBOJax, JKUpax, Oelkax
1p.), BBICOKOMOJIEKYJISIPHBIX COCTMHEHHSIX (MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO)

CamocTrosiTesibHasi padoTa 00y4armmxcs

Homenknatypa opraHM4eCKMX COEOUHEHUI OTAENbHBIX KJIAcCOB (HACBILICHHBIE,
HEHACBIIICHHBIE M apOMaTHYECKHUE YTJIEBOJIOPOAbI, CIUPTHI, (EHOIbI, aabAECTUIbI,
KCTOHBI, Kap60HOBBI€ KHCJIOThI H I[p) CocraBiieHre IIOJHBIX U COKpAIICHHBIX
CTPYKTYPHBIX (OpMYJl OPTaHUYECKUX BEUIECTB OTAEIbHBIX KJIACCOB, UCIOJIB3YS UX
Ha3BaHMsI 110 CUCTEMATUYECKOM M TPUBUAIBHON HOMEHKJIAType (3TWUJIEH, alleTHJIEH,
mmnepuH, QeHon, GopmanbaeTua, YKCyCHas KHUCIOTa, TJHIMH). Pacders

mpocTeiiel GpopMyIibl OpraHMYECKON MOJIEKYJIIbI, HCXO/IS U3 SJIEMEHTHOTO COCTaBa (B
%)

Tema 4.2. CBoliicTBa
OpraHUYECKUX
COCTMHEHNN

Conep:xanue yueOHOro MaTepuajia

@U3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTIENbHBIX KJIacCOB
(ocobeHHOCTH KIIaCCHU(UKAIMU M HOMEHKJIATYPhl BHYTPH KJIAcCa; TOMOJIOTHYECKHIA
psan u obmias dopmyra; uzoMepus; (puU3nYecKue CBOWCTBA, XUMHUUYECKHE CBOMCTBA;
CHOCOOBI TIOTyUYEHUS):

— MpenebHbIe YIIIEBOAOPOIbI (aJIKaHbl U IUKJIOANKaHbl). ['opeHre MeTaHa Kak oJlMH
13 OCHOBHBIX HCTOYHHMKOB TEIJIa B MPOMBIIUICHHOCTH U ObITY. CBOMCTBA MPUPOTHBIX
YIJIEBOIOPOAOB, HAX0XK/IEHHE B IPUPO/JIE U IPUMEHEHHE aJIKaHOB;

— HeTpeeNbHbIC (aJTKEHBI, AIKMHBI M ATKAJUCHBI) U apOMAaTUYECKUE YTIIEBOAOPO/IBL.
I'openue arneTuineHa Kak UICTOYHHK BBICOKOTEMIIEPATypHOTO IJIAaMEHU AJISi CBApKU U
PE3KH METaNIOB

— KHUCJIOPOJICOACpIKalIe COeqUHEHUs (CTUPTHI U (PeHOJIbI, KapOOHOBBIE KUCIIOTHI U
3QuUpHl, ambACTUABl W KETOHBI, KUPBI, YrIeBoAbl). [IpakTHdeckoe mnpuMeHEHUE
STWJICHIIIMKOJIS, TuleprHa, henona. [Ipumenenue ¢popmanbaeruia, aleTaibIerua,
YKCYCHOM KHCIOTBI. MplJa Kak COJMM BBICHIMX KapOOHOBBIX KHUCJIOT. Moromue
CBOMCTBA MbLIA

—  a30TcoAepiKalMe  COeAMHEHHWs (aMUHBI W AMUHOKHUCIOTBI,  OCIKH).
BricokoMonekynsipHble COeTUHEHUS! (CUHTETUYECKHE U OMOJIOTMYECKU-AKTHUBHBIE).
Monowmep, nmonumep, CTpykTypHoe 3BeHo. [lonmmepusanus 3TuIeHa KaKk OCHOBHOE
HampaBlICHWE €ro HCIHOJb30BaHUs. ['eHeTHdeckas CBs3b MeEXAy KJaccamu
OPraHN4YeCKUX COCAMHEHUHN
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CamocTrosiTesibHast padoTa 00y4armmuxcs

CBoiicTBa OpraHMYeCKUX COEIMHEHUH OTHENbHBIX KJIaccoB (TpUBUAJbHASA U
MEXIyHapoJHas HOMEHKJIaTypa, XHUMHYECKHE CBOWMCTBA, CIOCOOBI MOJIyuYeHUs):
npeneibHble (IKaHBl W IUKJIOAJKaHBI), HEMpelenbHbIe (AIKEHBI, AaJKUHBI U
QIKaIUeHbl) U apOMaTUYECKHE YTIJIEBOJOPOABI, CHUPTHI W (EHONBI, KapOOHOBBLIE
KHCJIOThI )41 3(1)I/Ipbl, AJIbACTUbI n KCTOHBI, AMHWHBI u AMHWHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

Tema 4.3. Conep:xanue yueOHOro MaTepuajia
Unentnpukanys bruooprannueckue coenuHeHus. [IlpuMeHeHHe W OWOJOTHYECKask POJIb YTIIEBOJIOB.
OpPraHMYCCKHUX OxuciieHue YIJIEBOJIOB — HCTOYHHUK DSHEPrUM JKMUBBIX OpraHu3mMoB. O6sacTtu 4
BEIIIECTB, UX 3HAYCHUE | IPUMECHEHUS aMUHOKUCIOT. [IpeBpamieHuss OCITKOB THUINM B  OpraHH3ME.
Y IIPUMEHEHUE B buonornueckne ¢yHkuum OenkoB. buomormueckue QyHKUMM OKUpOB. Poib
OBITOBOM 1 OpraHUYECKON XMMHUH B PEIICHUH MPOOIJIEM MUIIEBOI 0€30TaCHOCTH
IIPOU3BOJCTBEHHOM Ponp oprannveckoil XuMuM B peIIEHUH MPOOJIEM SHEPreTHUECKOW 0e30MmacHOCTH, B
JeATEIIEHOCTH Pa3BUTHH MEIMIIMHBI, CO3/IaHUM HOBBIX MaTEPHAajOB, HOBBIX MCTOYHHKOB SHEPTHU
YeJioBeKa (ampTepHATHBHBIE HMCTOYHUKU dHepruu). ONacHOCTh BO3JACHCTBUS Ha KUBBIC
OpPraHU3Mbl OPTaHMYECKHX BELIECTB OTAEIBHBIX KIAccOB (YIJIE€BOAOPOJBI, CIIUPTHI,
(beHOoIIbI, XJIOPOPraHUYEeCKHe MPOU3BOJIHBIC, alIbACTHIBI U JP.), CMBICI IOKa3aTes
IPEeAETbHO JOIMYCTUMON KOHIICHTPAIHH
Pazgen 5. KuneTnueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuii 4
Ckopocts xumuueckux | Coaep:kanue y4eOHOro Marepuaia 4
peaknuii. CKOpOCTh peakIiM, €€ 3aBHCHUMOCTh OT pPa3InYHbIX (AKTOPOB: TMPHUPOJIEI
XUMHUECKOE pearupyromunx BeIIeCTB, KOHLUEHTPAIMH PEarupyrolux BEIIECTB, TEMIIEpaTypbl U 4
paBHOBecHE TUTOIIAM PEaKIIMOHHON TOBEPXHOCTH. TerutoBble 3(PPEKThl XUMHUECKUX PEaKIIH.
DK30- U SHIOTEPMHUYECKHE, PEAKLINH.
OO6patuMOCTh peakIuii. XUMHUECKOE PAaBHOBECHE W €0 CMEIICHHE MO JICUCTBHEM
pa3nuYHbBIX (GaKTOPOB (KOHIICHTPALIUS pEareHTOB UM POAYKTOB PEaKUH, 1aBJICHHUE,
TEeMIIepaTypa) Uil CO3JaHUS ONTUMAIBHBIX YCIOBHH TNPOTEKaHHWS XUMHYECKHX
npoueccoB. [Ipunnun Jle [larense
Pa3nen 6. PacTBOpBI 4
Conep:kanue y4eOHOT0 MaTepuaJia
PactBopenne  kak  Qu3MKo-xuMuyeckuid  mporecc.  PactBopel.  CrocoOsl 4

ITonsaTHe 0 pacTBOpax

MPUTOTOBIICHHSI PacTBOpPOB. PacTBopmMocTb. MaccoBasi A0S  pacTBOPEHHOTO
BeIIeCcTBA. CMBICH IIOKa3aTeis MMpeaAciIbHO ,Z[OHyCTI/IMOI\/'I KOHICHTpalln MW Cro
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MCIIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKOM 0€30MacHOCTH.

[IpaBmia SKOJOTHYECKH IIEIECOO0Pa3HOTO TMOBEACHHUS B OBITY H  TPYAOBOM
NEATEIbHOCTH B LEISAX COXPAHEHUs CBOETO 3J0POBbSl M OKPY’KAIOIIEW MPUPOJHOU
Cpelibl; OTaCHOCTh BO3ACHCTBUS HA )KUBbIE OPTaHU3MBbI OIIPECIICHHBIX BEIIECTB.
PemreHne npakTHMKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha  PacTBOPHI,
MCIOJIb3YEMBbIC B OBITOBOM M MIPOM3BOJICTBEHHON ACSITEILHOCTH YEIIOBEKA

Pa3znea 7.

XuMus B ObITY M IPOU3BOJACTBEHHOMH /1€ATEILHOCTH YeJIOBeKAa

Xumus B ObITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
YeJIoBeKa

Conep:xxanue y4eOHOT0 MaTepuaJia

Hogelimme noctuxkeHns XUMUYECKON HAYKH U XUMHUYECKOW TEXHOJIOTUH. Posib xumun
B O0ECTleueHUH SKOJOTHYECKOW, SHEPreTUYeCKOW H THUIIeBOH 0e30macHOCTH,
pazButun MeauuuHbl. [IpaBuna moucka M aHandu3a XMMUYECKOW HHMOpManuu U3
pa3NMYHBIX HUCTOYHUKOB (HayyHas ¥ ydeOHO-HaydHas JIUTEparypa, CpeicTBa
MaccoBoi uHdopmaiuu, cetb MIHTEpHET)

CamocTrosiTesibHasi padoTa 00y4armmxcs

[Touck n aHaIU3 KEWCOB O MPUMEHEHUH XMMUYECKUX BEIIECTB U TEXHOJIOTHH C yUETOM
Oynymieit mpohecCUOHATBHON NEATEeIbHOCTH M0 TeMaM: BAXHEUIIINE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepUalIbl, KPACKHU, CTEKIIO, KEPAMHUKA, MaTepHaIIbl
AJI1 SJICKTPOHUKH, HAHOMATCPUAJIbI, TCKCTHUJILHBIC BOJIOKHA, MCTOYHWKU OSHCPIUH,
OpraHMYeCKHe U MHHEpalbHblE YJOOpEeHMs], JEKApCTBEHHbIE BEIEeCTBAa, OBITOBAS
XHUMUSL.

3ammra: [IpencraBineHue pe3ysbTaToB pEIICHUS KEWCOB B (popMe MUHHU-IOKIIANA C
Mpe3EHTalNEN

JAnddepennupoBanHblii 3a4eT

Bcero:

66
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
UHIMBHAYAJIbHBIX MIPOEKTOB

- Kuznb u nearenpHocts [. 1. Menaeneena.

- «IlepuonnyeckoMy 3aKOHY Oyyliee HE TPO3UT Pa3pyLICHUEM. .. »

- Cunrte3 114-ro snementa — TpuyM@ pOCCUNCKUX (PUZUKOB-SICPLUIIKOB.

— H3otonel Bogopoaa.

— Hcnonp30BaHue paJuOaKTUBHBIX U30TONOB B TEXHUYECKUX LEISIX.

- PeHTreHoBCKOE U3IyYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIHE.

— [1na3ma — yeTBepTOE COCTOSIHME BEILIECTBA.

- AMop@dHbIe BelecTBa B NpUPO/JIe, TEXHUKE, OBITY.

— OxpaHa oOkpyxaroumeid cpeabl OT XMMHYECKOrO  3arpsi3HEHUS.
KonnyecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHMS OKPYKArOUIEH Cpe/ibl.

— [TprMeHeHHe TBEpIOro U ra3o00pasHoro okcuaa yriaepoaa (1V).

— 3aiuTa 030HOBOIO SKpaHa OT XUMUYECKOIO 3arpsiI3HEHUS.

— I'pyOonucniepcHble CUCTEMBI, UX KJIaCCU(PUKALUSA U UCIIOIb30BAHKE B
npo(hecCUOHAIBHOM AeATENBHOCTH.

— Kocmernueckue renu.

— [IprMeHenne CyCneH3ui U 3MyJIbCUN B CTPOUTEIILCTBE.

— Munepasbl ¥ TOpHbIE TOPOABI KaK OCHOBA JINTOC(EPHI.

— PacTBopb! BokpyT Hac. Tuibl pacTBOPOB.

— Bopa kak peareHT u cpeaa Juisi XMMHUYECKOT0 IIpoLecca.

— Kuznb u nearenbHocth C. AppeHuyca.

- Bxiiag 0TeueCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUH IEKTPOJIUTUUECKON
JUCCOLUAIUY.

- YcTpaHeHue JKeCTKOCTH BOJBI Ha MPOMBIIUICHHBIX MPEANPUATUSX. ©
CepHas kuciioTa — «XJ1€0 XMMUYECKOUN MPOMBILITIEHHOCTI.

- Hcrnonb30BaHNEe MUHEPAIBHBIX KHCJIOT Ha MNPEINPUATUAX Pa3IUYHOIO
npodus.

— Oxcupl ¥ CONMM KaK CTPOUTEIIbHBIE MAaTEPUAIIBI.

— Hcropus runca.

— [ToBapeHHas COJIb KAK XUMHUYECKOE ChIPhE.

- MHuoronukuii kapOOHAT KadblMs: B MPUPOJE, B MPOMBIIUICHHOCTH, B
ObITy. Peakuiuu ropeHust Ha IpOU3BOJICTBE U B OBITY.

— BupTtyansHO€ MOJIeIMpOBaHUE XUMHUECKUX ITPOLIECCOB.

- DIEKTPOJIN3 PaCTBOPOB ANEKTPOIUTOB.

- DIEeKTPOJIN3 pacIlJIaBOB JIEKTPOIUTOB.

— [IpakTrueckoe MIPUMEHEHNE ANEKTPOJIN3A: paduHUpOBaHUE,
raJIbBaHOIUIACTUKA, FAJIbBAHOCTETHS.

- Koppo3ust meTanioB U cnocoObl 3aIUTHI OT KOPPO3HH.

— WuepTHble Uy 01aropoaHbIe rasbl.

- Posxnaroiue conm — rajoreHsl.

- Hcropus mBenckon CuYKH.

- HcTopusi BOSHUKHOBEHUS U Pa3BUTHUSL OPTAHUYECKON XUMUH.
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2.3 XapakTepucTUKa OCHOBHBIX BU0B Y4eOHOI JesiTeIbHOCTH 00yYA0IIMXCS

Conep:kanue o0yueHust

XapaKTepMCTmca OCHOBHBIX BUAO0B J€ATCJIbHOCTH

o0yuawuierocst
Pa3znen 1. OcHOBBI CTPOEHUSI BelleCcTBA
Tema 1.1. CTpoenue aroMoB CocraBisaTh XuUMHUYecKHe (OpPMyIbl COCAMHEHHH B
XHMHYECKHX 3JICMEHTOB U COOTBETCTBUM CO CTEIIEHBIO OKHMCIIEHUS XUMHYECKHX
NpHpPoOIa XUMHUYECKOI CBSI3H AJIEMEHTOB, UCXOAs u3 BaJICHTHOCTHU u

ANEKTPOOTPHUIIATETbHOCTU

Tema 1.2. Ilepuognyeckui
3akoH 1 Tadauna JI.1.
MenpeneeBa

XapakTepru3oBaTb XUMUYECKUE DIEMEHTHI B COOTBETCTBUM
C UX MOJIO)KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUYECKUX
anemenToB JI.1. MenaeneeBa

Pa3nen 2. XumMu4ecKue peakiuu

Tema 2.1. TUIBI XUMHYECKHUX
peaxkuuii

OObsicCHEHHE  CYIIHOCTH  XUMHMYECKHMX  IPOLIECCOB.
Knaccupukanuss XUMHUYECKHMX pPEAKIMA MO PA3IUYHBIM
IPU3HAKAM: YHUCIYy M COCTaBy HPOAYKTOB M PEarcHTOB,
TerioBoMy 3¢ ¢dekTy, HampaBieHUIo, ¢a3e, HAIUYHIO
KaTaJn3aropa,  M3MEHEHUIO  CTEMEHEeH  OKHUCICHMS
AJIEMEHTOB,  O0pa3ymoIMX  BEIIECTBA. VYcranoBka
MPU3HAKOB OOILEro M Pa3Iu4yHOrO B THUIIOJIOTUU PEAKIMH
JUIsL ~ HEOPraHMYECKOM W OpPraHM4eCKOM  XUMHUH.
Knaccugunukanus BemecTs U IpoIeccoB ¢ TOUKH 3pEHUS
OKHCIIeHUA-BoccTaHOBIeHUsA. (CocTaBieHHe ypaBHEHUH
peaknuii ¢ IMOMOINBIO METOAA HJIEKTPOHHOro OanaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakinu
U TOJIOKEHHUSI XUMHUYECKOTO0 pPaBHOBECUS OT pa3IMYHbIX
¢bakTopoB

Tema 2.2.
JIEKTPOJIUTHYECKAS
AUCCOUMALMS M MOHHbII
o0MeH

CocTaBniTh YpaBHCHHUA XUMHUYCCKUX PCAKIITUU MOHHOI'O
oOMeHa ¢ Y4acTUEM HECOPTaHNYCCKUX BCILICCTB

Paznen 3. Ctpo

eHHe M CBOMCTBA HEOPraHNnvYeCKuX BeUeCTB

Tema 3.1. Knaccuduxanus,
HOMEHKJIATYpa U CTPOeHHe
HEOpPraHu4ecKUX BellecTB

KnaccudunupoBaTb ~ HeopraHM4eckne  BeIECTBa
COOTBETCTBHUH C UX CTPOCHUEM

B

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBAa
HEOPraHN4eCcKNX BellecTB

YcTaHnaBnuBarth 3aBHCUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEHIECTB OT CTPOCHUSI AaTOMOB U
MOJIEKYJI, @ TAKXKe THUIa KPUCTAJUIMYECKON peleTKu

Paznea 4. Ctp

OeHHeE U CBOlicTBa OpPraHn4eCKUx BE€IIECCTB

Tema 4.1. Knaccupukanus,
CTpPOeHHEe U HOMEHKJAaTypa
OPraHuYecKNX BellecTB

Knaccudumnuposarsb OpraHMYECKHE
COOTBETCTBHH C UX CTPOCHUEM

BCIICCTBA B

TeMma 4.2. CBoiicTBa
OPraHuYecKuX coeJIMHeHuil

VYcranaBnuBaTh 3aBUCUMOCTh (UBUKO-XUMUYIECKHIX
CBOMCTB OpraHMYECKHUX BEIIECTB OT CTPOEHUSI MOJIEKYI

Tema 4.3.

Nnentnduxanus
OpPraHMYecKHUX BelecTB, X
3HAYEeHUEe U IPMMEHEeHUe B
OBITOBOIl M NPOU3BOACTBEHHOM
AeSITeIbHOCTH Ye10BeKa

OO0OCHOBBIBATh 3HAYCHHE U TMPUMEHEHHE OPTaHMYECKHX
BEIIECTB B OBITOBOW M TNPOU3BOACTBEHHOM JESITEIHHOCTH
YeNoBeKa UX (PU3UKO-XUMHUYECKHMH CBOHCTBAMU

Pazgen 5. KunHermueckue wu

TCePMOAUNHAMHUYECCKHE 3aKOHOMEPHOCTH MNPOTCKAHUA
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XHUMHYECKHX PeaKkuui
CkopocTh XMMHYECKHX UccnepoBath  BAMSIHUE  M3MEHEHUS  KOHIEHTpPALMU
peakumii. BEIIIECTB, PEAKUUHU CPEeAbl U TEMIIEPATYPbl Ha CMEIICHUE
XuMHn4yecKoe paBHOBecHe XUMHYECKOTO0 PaBHOBECHUS
Pa3znea 6. PacTBOpBI

IlousiTHe 0 pacTBOpax | HccenenoBaTh XMUMUYECKUI COCTAB PACTBOPOB

Pa3znea 7. Xumus B ObITY M IPOU3BOJACTBEHHOMH 1€AATEJIbHOCTH YeJI0BEKA
Xumus B ObITY U OrneHuBaTh MOCIEACTBUS OBITOBOW M MPOW3BOJCTBEHHON
NPOU3BOACTBECHHOM JNIEATEIIPHOCTH YEJOBEKAa C TMO3WIUM  DKOJOTHUYECKOM
JesTeJILHOCTH YeJoBeKa 0e30macHOCTH

3. YCJIOBUS PEAJIM3ALIMUA YUYEBHOM JUCIUIIJIUHBI

3.1. Tpe6oBaHMSI K MUHUMAJLHOMY MaTePUAJIbLHO-TEXHUYECKOMY
o0ecreYeHnIo

Kabunet xumun ninm yueOHOM XUMUYECKOH J1abopaTopu.
O6opynoBanue yueOHOTO KaOUHETA:
— KOMIUIEKTHI CIIeUATU3UPOBaHHON yueOHOI MebenH,
— JIOCKa KJIaccHasl,
— TIPOEKTOP,
— DJKpaH,
— HarJsJaHble mocoous,
— TEXHHWYECKas JOKyMEHTAIIHsI,
— KOMITBIOTEp C YCTAaHOBJICHHBIM JIMIIEH3UOHHBIM TMPOTPAMMHBIM
o0ecreyeHneM:
OC Windows, MS Office, cnpaBoYHO-TIONCKOBOH  CHCTEMOK
«Koncynprantllntoc», ¢ Beixomom B cetb «MHTEpHET» M gOCTynoM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEYy.

3.2. UudopmanmonHoe odecneyenne o0y4eHust
Ilepeyenr y4eOHbIX M3AAHMH, JAONOJHHUTEJbHON JHUTEPaTypbl,
HNuTepHer-pecypcos
OcHoBHas JiUTEpPaTypAa:

1. Ta6puensu O. C. Xumus. 10 xmacc. baszossiii yposens. / O.C. T'abpuensn, U.T.
OctpoymoB, C.A. CmagkoB. - Mocksa : Ilpocsemenne, 2023. - 128 c. - ISBN 978-5-09-
101650-5. - URL: https://ibooks.ru/bookshelf/390815/reading

2. Taopuensu O. C. Xumus. 11 kmace. bazossiii yposens. / O.C. Tabpuensn, W.T.
OctpoymoB, C.A. CnaakoB. - Mocksa : IlpocBemenne, 2023. - 127 c. - ISBN 978-5-09-
101651-2. - URL: https://ibooks.ru/bookshelf/390824/reading

JlonoJIHUTeIbHAS JINTepaTypa:

1. Xumus : y4eOHHMK Ui CpelHero MpodecCHOHAIBHOTO o0Opa3zoBaHus /
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https://ibooks.ru/bookshelf/390815/reading
https://ibooks.ru/bookshelf/390815/reading
https://ibooks.ru/bookshelf/390824/reading

1O. A. Jle6enes, I'. H. ®aneeB, A. M. I'ony6es, B. H. I1lanoBai ; moa o61eit
penakmuent I'. H. ®daneeBa. — 2-¢ usn., nepepab. u jgomn. — Mocksa :
M3natensctBo  FOpaiir, 2023. — 431 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : snekTpoHHbIH //
OO6pazoBartenbHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/513073

. Xumus. 3agadyHuK : y4eOHOe MOCOOMe ISl CpeaHero MpoQecCHOHATHHOTO
obopazoBanus / 1O. A. Jlebener [u ap.]; mom oOmed pemakmuen
I'. H. ®aneeBa. — Mocksa : U3marensctBo Opaiit, 2023. — 236 c. —
(ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-9916-7786-8. — Tekcer :
atektpoHabld /[ OOpaszoBatenbHast 1wiargopma IOpait  [cait]. —
URL: https://urait.ru/bcode/513091

. Tynukun, E. Y. Xumus. B 2 4. Yacts 1. O01miast 1 HeopraHudeckas XuMus :
y4EOHUK TUISt CpeaHero po¢heCCUOHATILHOTO oOpa3zoBanus /
E. U. Tynukun. — 2-¢ u3., uctp. u aon. — Mocksa : MznarensctBo FOpaiiT,
2023. — 385 ¢. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02748-8. — Texkct : anekTpoHHbIN // ObpazoBatenbHas miargopma FOpait
[cafiT]. — URL.: https://urait.ru/bcode/513730

. Tynukun, E. 1. Xumus. B 2 4. YacTs 2. Oprannydeckast XuMus : y4eOHHK 115
cpennero npodeccuonaabHoro odpazosanus / E. U. Tynukun. — 2-e usn.,
ucnp. u gomn. — Mocksa : UsnparenscrBo lOpaiit, 2023. — 197 c. —
(ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-02749-5. — Texkcer :
anektpounbiii // OO6paszoBatenbHas 1iargopma IOpait [caiit]. —
URL: https://urait.ru/bcode/513731

HNuTepHer-pecypcsl

1. http://nemi.wallst.ru/ (O6pa3oBaTeabHBIN CAUT AJIS IMIKOJbHUKOB

«XuMus»).

https://www.chem.msu.su/ (3nekTpoHHast OMOIUOTEKA TI0 XUMUH ).

https://hvsh.ru/  (kypHan « XMMHS B IIKOJIC) ).

https://hij.ru/ (xypHaIT «XUMHS 1 )KH3HDY).

o B W

https://elementy.ru/catalog/3648/Khimiya i khimiki chemistry chemists

COM (2NEKTPOHHBIN KYpHAT « XUMHUKU U XUMHUSD)
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4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIHIUITJIMHbI

KoHTpoib u oOueHka

pe3yJabTaToOB

OCBOCHUA JUCIHITIIMHBI

OCYILIECTBIISIETCS TIPEnoaBaTesieM B IPOIIeCCe MPOBEICHUS 3aHITHH, TEKYIIETO

U TPOMEXKYTOUYHOIO KOHTPOJIS,
VHJABUIYJIbHBIC 3aaHNUs, TIPOEKTHI.

a TakKXKXC BbIIIOJIHCHUA O6yqa}OHII/IMI/IC$[

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPEeAMETHbIE, MeTANIPeIMETHbIE)

®opMbI M METO/IbI KOHTPOJIS ¥
OIICEHKH Pe3yJIbTATOB 00y4eHUs

JUYHOCNIHbIX .

YyBCTBO TOPJOCTH M YBOKEHUA K HUCTOPUU H©
JOCTMKEHUSIM OTE€UYECTBEHHOW XHMMHUYECKOM HaAyKH;
XHUMHYCCKH rpamMOTHOE ITOBEICHHE B
npoecCHOHANLHOW AESITENFHOCTH M B OBITY mpH
oOpareHuun c XUMHYSCKIMH BEIIlECTBAMH,
MaTepHUAIAMHU U IIPOLIECCAMU;

— WHIUBUIYaTbHBINA U / UK
rpyNnoBOM YCTHBIN OMpocC
— TMpoBepKa
IIOCTABJICHHBIX 3aJ1a4.

BBITIOJTHCHU S

TOTOBHOCTP K MTPOAOJDKEHHIO 00pa30BaHUs U
MOBBIIIEHUS KBATN(UKAIUHN B N30paHHON
poeCCHOHAIBHON JEATEPHOCTH U 0OBEKTHBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHIHH B 3TOM;

—WHAUBUIYATbHBIA U / WK TPYIIIIOBOI
YCTHBIN OIIPOC

— WHIUBUAYaJTbHAsI UIU TPYIIIIOBAs
pabora (TIpeACTaBICHHE BHIMOIHEHHOTO
3a7[aHUs ).

— YMCHHUC HUCIOJB30BaTh HOCTHKCHUSA COBpeMeHHOﬁ
XHUMHYSCKOM HayKH U XHUMHYCCKUX TEXHOJIOTHI JJIA

IIOBBIIIICHUA CO6CTB€HHOFO HHTCJUICKTYaJIbHOT'O
pa3BUTHUA B BBIOpaHHOW  MPOQeCCHOHATBHOU
JACATCIIbHOCTH,

—WHIIMBHUIyaTbHBIN ¥ [ WK TPYNIIOBOM
YCTHBIN OIPOC

—HWHJIUBUyaJbHas WIH

rpymnmnoBas paboTa (peacTaBieHue
BBIIIOJIHEHHOT'O 33/1aHUs])

Memanpe()fwemﬂbzx:

UCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB IMO3HABATEIHHON
NESTCIIBHOCTH W OCHOBHBIX  HMHTEUICKTYAIbHBIX
ornepauuii (IMOCTAaHOBKHM 3agaud, (opMyrupoBaHUs
TUTIOTE3, aHAJM3a U CHHTE3a, CPaBHEHUS, 0000IIeHN,

CUCTEMAaTH3AIIHH, BBISIBJICHUS MPUYUHHO-
CJICZICTBEHHBIX CBsI3EH, TIOUCKa aHaJIOTOB,
dbopMynupoBaHUS BEIBOJIOB) TUTST pelieHus
MOCTABJICHHOW  3a/J1a4d, TPUMEHEHHE OCHOBHBIX
METOJIOB ~ mMO3HaHWsI  (HAOMIOJEHUs,  HAYIHOTO

JKCIIEPUMEHTA) JJIi HU3YYEeHUS pPa3jINYHbIX CTOPOH
XUMHYECKHX OOBEKTOB W TMPOIECCOB, C KOTOPBIMU

—HMHJIUBUIYaJIbHBIA OMPOC
— TMpoOBepKa
MOCTaBIICHHBIX 33734

BBITIOJTHCHU A

BO3HHKACT HCO6XOI[I/IMOCTI) CTAJIKUBATbhCsL B

npodeccuoHaIbHOM cdepe;

HCIIONB30BAHUE  PA3JUYHBIX  MCTOYHHUKOB ISl | —MHJAMBHUAYaJbHBIN YCTHBIN OMPOC
MOJIy4YCHU A XUMHUYECKON I/IH(bOpMaI_II/II/I, YMCHUC | — IpOBEpKa BBITIOJITHEHU S

OLICHUTD €€ JOCTOBEPHOCTDH VISl TIOCTHIKCHHSI XOPOLINX
pe3yIbTaToB B podeccHoHaIbHOU cdepe;

IIOCTABJICHHBIX 3aJ1a4

NPeoOMemHbIX.

c(OPMHPOBAHHOCTb IIPEACTABICHUI O MECTE XUMUH B
COBPEMEHHOM HAyYHOH KapTUHE MUpPA; IOHUMaHUE
PO XUMHHU B GOPMHUPOBAHUU KPYyro3opa u
(YHKIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISt
pELICHUs MPAaKTUYECKUX 3a1a4;

—WHIIMBHUIyaTbHBIN ¥ [ WK TPYIIIOBOM
YCTHBIN OMPOC

— C0O0O0IIeHNE HA MPAKTHIECKOM
3aHITHH
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BJIaICHUC OCHOBOIIOJIararomumMun XUMHUYCCKUMHU
IIOHATHUAMU, TCOpUAMHU, 3aKOHaMH n
3aKOHOMEPHOCTAMMU; YBEPEHHOC IIOJIb30BAaHHUC

XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

—MHIUBHUAYAJbHBIA YCTHBIA OMPOC
— coo0menue Ha MPaAKTHUYECKOM
3aHITHH

BJIaJICHE OCHOBHBIMHM METO/IaMU HAay4YHOTO TO3HAHUS,
UCTIONIb3yEMBIMH B XUMHUH: HAOIIOICHUEM, OTIMCAHUEM,
U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHE 00padaThIBaTh,
OOBSCHSATDH pe3yIbTAaThl IPOBEACHHBIX ONBITOB U JIENaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH IPUMEHSTH
METO/IbI IIO3HAHMUS MIPH PEIICHUH MPAKTHYCCKHUX 3a7ad;

—MHIUBUAYAJbHBIA YCTHBIA OMPOC
—HMHIUBUAYaTbHAs paboTa
(npencraBiieHUe BBIMOJIHEHHOTO

c(OpPMHUPOBAHHOCTh YMEHUS 1aBaTh KOJMUYECTBEHHBIC
OLICHKH U TIPOU3BOUTH PACUETHI 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM;

3aJIaHMs)

— coo0enue Ha MIPAKTHUYECKOM
3aHATHH

—MHIUBUAYAJbHBIA YCTHBIA OMPOC

— WHAUBUIYyaJIbHAS pabora
(mpexncraBneHUE BBITIOJIHEHHOT'O
3aJIaHMs)

BJIAACHUC ITPaBUJIaMH TCXHUKHU 0e30macHOCTH npu
HCIIOJBb30BaHUH XUMHYCCKHX BCIICCTB,

—MHIUBUAYAJIBHBIN YCTHBIN OMPOC
COOO0IIIeHNE HA TPAKTUIECKOM 3aHSATUU

c(hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUU 10
OTHOILIECHHIO K XUMHUYECKOW HH(POpPMaLIUH,
MIOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

—WHAUBUIYATbHBIA U / WIIH TPYIIIIOBOI
YCTHBIN OIIPOC

—COo0O0IIeHNE Ha TPAKTHYECKOM
3aHATUU

— TMpoOBepKa
MIOCTaBJICHHBIX 3a/1a4.

BBITIOJTHCHU A
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