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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHMM Ha YpOBHE cpenHero oOmero obOpazoBaHus —pa3paboTaHa Ha
ocHoBe denmepanpbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoii
®enepanun», TpeOOBaHUHN K pe3ylibTaTaM OCBOEHUs (peepanbHOi 00pa3oBaTeIbHON MPOTrPaMMBbl CPETHETO
obmero oopazoanus (POIT COO), npencrapineHHbix B OenepaibHOM rocy1apcTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npemnogaBanusi yaeOHOTO IpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®denepauuu, peaqu3yrolIMX OCHOBHBIE 0Opa3oBaTENIbHBIE IMPOTPAMMBI, H
OCHOBHBIX I0JIO>KeHUH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof go 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOM0OB K pa3padOTKe NporpaMMmbl IO XHUMHM, K OIpEIeNeHHI0 OoOuiei cTpaTeruu
00y4eHUs, BOCIIUTAHUsI U Pa3BUTHsI 00Yy4YarOLIUXCSl CpeAcTBaMHU ydyeOHoro npeamera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNTyaidbHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBIIEGHHOCTH LI€JEH, COAEp)KaHMs, pe3yJbTaToB oOO0ydeHHMs U TpeOOBaHUH K YpPOBHIO
IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHME, TOJTY4aeMO€ BBITYCKHHKaMH 00I1e00pa30BaTeIbHOM OpraHu3alny,
SBJIIETCS HEOThEMJIEMON YacCThI0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAOLIUM ITAlOM peain3aliyi Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHCTEME
XUMHUYECKOT0 00pa3oBaHMs. ODTH IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U MPUPOJHON cpene. Peanuzyercs xumuueckoe oOpa3zoBaHue 00Yy4aroIIMXCs HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEIACTBAMHU y4EOHOTO mpenMeTa «XUMHs», COACpKaHUEe M IOCTPOSHUE
KOTOpPOTO OIpeAeTeHbl B MPOrpaMMe MO XUMUU C y4€TOM clenu(UKH HAyKd XUMHH, €€ 3HaueHHUs B
MO3HAHUM MPUPOIBI U B MATEPUAIBHOHN JKM3HH OOIIECTBA, a TAKXKE C y4ETOM OOMUX IEJIeH W MPHUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI cpenHero ooOmiero obpasoBanus B Poccuiickoii
denepanuu.

XUMHUSL Kak OJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK Hrpaer ocoOyl0 pojb B COBPEMEHHOMN
LUMBUJIN3ALMU, B CO3JaHUM HOBOM 0a3pl MaTepuasbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJg B
(dbopMHpOBaHHE PALMOHATBHOIO HAYYHOTO MBIIIJIEHHUS, B CO3JaHUE IEJIOCTHOIO IMpPEACTaBICHUS 00
OKpY)KaIoIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YeJOoBEKa, KOTOpoe (OopMUPYETCS B XMMHHM Ha OCHOBE
[TIOHUMAaHHUs BEILECTBEHHOI0 COCTaBa OKPYXKAKOILIErO0 MHUpa, OCO3HAHMS B3aMMOCBI3U MEXIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJECUCTBYS C IPYTMMU €CTECTBEHHBIMU HAyKaMH, XUMHUsS CTajla HEOThEMJIEMON YacThIO
MHPOBOH KyIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa M >KU3HU KaXKIOTO 4ieHa oOIIecTBa.
CoBpeMeHHast XMMUs KaK HayKa CO3HIaTeNIbHAsl, KaK HayKa BRICOKHMX TEXHOJIOTHI HAIpaBjieHa Ha pelieHue
rII00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM, MUIIEBOH,
AKOJIOTMYECKOi 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cooTBercTBHM ¢ OOIMMHU LEISIMH U MPUHIMIIAMUA CpPEAHEro oOmiero oOpa3oBaHUs COJEp)KaHUeE
npeamera «Xumus» (10—11 xaccel, 6a30BbI YpOBEHb U3YyUEHHsI) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYyYalOIMMXCS, HEOOXOIMMYIO UM JJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KHU3Hb COLUYMA, MPOJOIDKEHHs OOpa30BaHHs B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CoCTaBIAIOMMMHE TIPEIMETa «XUMHs) SIBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas XUMHUS» U
«OO0mmass 1 HeOpraHWYEeCKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOI HAYKH: CUCTEMa 3HAHMN 10 HEOPTAHUYECKOW XMMHH (C BKIIFOUEHHEM 3HAHUH M3 00IIeH XUMUHN) U
opranudeckoi xumuu. opmMupoBaHue NaHHOW CHCTEMbl 3HAHWW TIPH WU3YYCHUH IMpeaMeTa 00ecCredrnBaeT
BO3MOYXHOCTh PACCMOTPEHHSI BCETO MHOTOOOPA3us BEMIECTB HA OCHOBE OOIIUX MOHSITHIA, 3aKOHOB M TEOPHIA
XUMUMU.



Crpykrypa comepxkanusi KypcoB — «Opranudeckass xumusi» u «OOmmas U HeOpraHUYecKass XUMUSDH)
chopMupOBaHa B MporpamMme o0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUI0 yueOHOro MaTrepuaa
U 00ycloBleHa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHMN Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOpUU CTPOCHHUS OPraHUYECKUX COEIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHMX M JIEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBefeHus 00 U3ydaeMbIX B Kypce BElIecTBaxX JAlOTCS B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CIIOKHBIX OMOJOTMYECKH AaKTMBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIY4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YpOBHE OCHOBHOIO 00IEro oO0pa3oBaHHUsS IEpPBOHAYAIbHBIE
NPEJCTABICHUS O XUMHUUYECKOW CBSA3H, KIACCU()MKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOICTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUN.

[Tox HOBBIM YIJIOM 3peHHS B IMpeAMETe «XHUMHUsD» 0a30BOr0 YpOBHSI pacCMaTpHBAETCS M3y4YEeHHBIN Ha
YPOBHE OCHOBHOTO O0ILEro oOpa3oBaHUS TEOPETHUECKHH MaTepuan U (PAKTOJOIMYECKHE CBEACHHS O
BEIECTBAX M XUMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyecKas XHUMHS»
O0y4aroIMMCsl  TIPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh 3HAUEHHME MEPUOAMYECKOTO 3aKOHA C
O0ILETEOPETUYECKUX U METOJOJIOTUYECKUX MO3UIHHA, TIy0XKe MOHATh HCTOPHYECKOEe M3MEHEeHUe (QyHKUIMi
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 O0BACHSIOMIEH U TPOTHO3ZUPYIOMIEH.

Enunas cucrema 3HaHMM O BaXKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHHH,
a TaK)K€ 0 XUMHUYECKHUX PEAKIIHUIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKAHUS TOTIOJIHIETCs B Kypcax 10
n 11 xaccoB 3yeMEHTaMH COJEpkKaHUs, UMEIOIIMMH KYJIbTYPOJIOTMUECKUN U MPUKIATHON Xapakrep. JTU
3HaHUSI CIOCOOCTBYIOT MOHMMAaHHUIO B3aMMOCBSI3M XMMHUHU C JAPYTMMH HAayKamH, PacKpbIBalOT €€ poyib B
MO3HABATEILHON U TPAKTUYECKOH JAEATEeIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHHTAHHUIO YBAXEHHUS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYCCKUX MPHIIOKECHUH XWMHUH, MIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECCTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICIIMBAaTh MH()OPMAIMIO U TPUMEHATH €€ JUIsl TIOMOJIHEHUS 3HAHWW, PEIICHUS WHTCIUICKTYalbHBIX U
HKCIIEPUMEHTATIBbHBIX HUCCIEOBATEIbCKUX 3amad. B 1memom comepkaHue y4deOHOro mpeamera «XUMH»
JAHHOTO YpPOBHSI HM3YyY€HHUsI OpPUEHTHPOBAHO Ha (OPMHUPOBAHHE Yy OOYyYaroIIMXCS MHUPOBO33PEHUYECKOU
OCHOBBI JJisi MOHUMaHUs (UIOCOPCKUX UACH, TaKMX KaK: MaTepHalbHOE €IWHCTBO HEOPTaHUYECKOTO U
OpPraHUYECKOTO MHUpa, OO0YCIOBIECHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, TO3HABAEMOCTh
MPUPOIHBIX SIBICHUN MyTEM SKCIEpUMEHTa M PEUICHUS TPOTUBOPEYUH MeEXAy HOBBIMU (DaKTaMH H
TEOPETHUYECKUMHU TPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJOTUUECKHUX MPOoOJIeM, a TakxKe
po0sieM cOepeKeHHs SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTHI U MaTEpUasoB.

B nnane pemeHuss 3agay BOCIUTAHMS, pPa3sBUTHS U COLHUAIM3ALUM OOYYAIOUIUXCS IPHUHATHIE
MIPOrpaMMOil IO XUMHUH MOJIXObI K OMPENIEICHHUIO COJEPKAHUS U IOCTPOEHHUS MPEAMETa MIPeyCMaTpUBaOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX Y4EOHBIX AECHCTBHM, UMEIOIUX 0a30BO€ 3HAUEHHUE JUIS Pa3IMYHbIX BHUIOB
NEeSITeIbHOCTH: pelIeHHus MpoOjeM, IMOUCKa, aHanu3a M 00paboTKM HH(OpMAIMH, HEOOXOIUMBIX IS
NpUOOPETEHUs ONBITA MPAKTUUYECKON U UCCIEI0BATEIbCKON JAEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MO3HAHUU XUMUH.

B npaktuke npenoaaBaHusl XMMHUM KaK Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEIEICHUU COJEP)KATEIbHON XapaKTepUCTUKU Iesield H3ydeHUus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCS (POpMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKOMN JEATEIbHOCTH YeJIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyibTypbl. C METOIMYECKOM TOYKM 3PEHHS TAaKOW MOAXOA K
OTIpe/ICNICHUIO eNIel U3YUeHHUs MTPeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JTaHHOW TOYKE 3PCHHS TJABHBIMH IIEJSIMH W3YYCHHS MpeaMera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBISIOTCS:

(hopMHUpPOBAaHWE CHUCTEMBl XMMHYECKHX 3HAHWN KaK Ba)KHEHUIIIEH COCTABJISIONMICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAaT KIIF0UEBbIe MOHATHUS, (PyHIaMEHTAJIbHBIC 3aKOHBI U TEOPHU XHMUH,
OCBOEGHHE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH JIOCTYMHBIX 0000IIEeHNN MUPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMJICHHE C UCTOPHUEN X Pa3BUTHS U CTAHOBJICHHUS;



(dbopMUpOBaHHE W Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAaX MO3HAHMS BEIIECTB M XUMHYECKHX
peakmuii, HeoOXOMUMBIX I MPUOOPETCHHS] YMEHUH OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKHUX
SIBJIEHU, UMEIOIIHMX MECTO B IPUPOJIE, B IPAKTUUECKOMN U ITOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JCATEIHHOCTH, CBA3AaHHBIX C HAOIIOJCHUEM M OOBSICHEHHEM XHMHUYECKOTO
IKCIIEPUMEHTA, COOTFOICHUEM TTPABHII OE30MMaCHOTO OOPAIIECHHS C BEIECTBAMH.

Hapsiny ¢ atum, copepxarenbHas XapakTepUCTHUKA LEJIed U 3aJa4 U3y4eHMsl [IpeMETa B IIporpaMmme
10 XMMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CHCTEME CPEIHErO
obmero obpazoBanusa. CeromHsi B MPENOJAaBaHUM XMMUU B OOJBIICH CTENEHU OTHAETCS NPEANOYTECHUE
IIPAKTUYECKOM KOMIIOHEHTE COJepKaHWsl OOydeHHs, OpPUEHTHPOBAHHONW Ha IOJIrOTOBKY BBITYCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAa0OpPOM 3HaHWHM, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CThb CHOCOOAMH M YMEHHUSMHM aKTUBHOIO IOJY4YEHHUs 3HAHUW U NPUMEHEHHs UX B
peaJIbHOM JKU3HM JUIsl pELIEHUs TPAKTUUECKHX 3ajad.

B cBs3M ¢ 3THM IpH U3y4eHUH TpeaMeTa «XUMEs» JOMHHHUPYIOUIee 3HaYeHUEe NpUOOpETaloT Takue
LEJIH U 33[1a4H, KaK:

ajanranus oOyyaroumxcs K YCIOBUSM JIMHAMUYHO pa3BUBAIOLIETOCS MHpa, (POpMHUpOBaHUE
MHTEJUIEKTYaJlbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYJHHUYECTBY,
CaMOCTOATEJIbHOMY IPHUHATHIO IPAMOTHBIX PELIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYAllUsAX, CBA3AHHBIX C
BELLECTBAMU U UX IIPUMEHEHUEM;

¢dopmupoBaHue y OOy4yaroIIMXCsl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMI), HMEIOIINX
YHUBEpCAJIbHOE 3HAUEHHE Ul PA3JIMYHBIX BUJIOB JEATENBHOCTH: peIleHUs MpoOsieM, MOMCKa, aHalu3a U
00paboTku HH(pOpMAIMK, HEOOXOAWMBIX Ui NMPHOOPETEHUS OMbITa JAEATEILHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B IO3HAHUM XUMMHU, a TaKKe JUId OLEHKU C TMO3ULUI HKOJIOTHYEcKOil 06e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€JI0BEKA U IPUPOJHYIO CPENY;

pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M  TBOPUYECKHUX CIOCOOHOCTEH
o0yJaroImuxcs: CrOoCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBHHU C
KU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTUU I TOUCKA U
aHaIM3a yueOHOM M HayYHO-TIOMYJISPHOM HH(pOpMAMU XUMUYECKOTO CO/IEPIKaHUS;

dbopMUpOBaHHE U pa3BUTHE Yy OOYYAIOMIMXCS AacCOIUMATUBHOTO U JIOTMUECKOTO MBIIICHHUS,
Ha0II0IaTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B YAaCTHOCTH, MPH
MJIJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs yOeKAEHHOCTH B TyMaHHUCTUYECKOM HANpaBICHHOCTH XHMHH, €€
BXHON pOJM B PELICHUH TJIO00ATBHBIX MPOOJEM palMOHAIBHOTO MPUPOAONOIL30BAHUS, TOMOTHEHUS
SHEPreTHYECKUX PECYPCOB U COXPAHEHMsI PUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOI0
OTHOIIECHMS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKe MPUOOPETEHHsI ONBITA MCIIOJIB30BAHMS MOTyYEHHBIX
3HAHUU IS IPUHSITHUS TPAMOTHBIX PELICHUH B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOGHOM mane cpemHero oOmiero oOpa3oBaHUs MPEAMET «XUMHS» 0a30BOr0 YPOBHSI BXOJIWT B
cocTaB MpeIMeTHOM 00macTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHI».

OOmiee 4MciIO 4acoB, OTBENEHHBIX I M3YYEHUs XUMHH, Ha 0a30BOM YpOBHE CpPEIHEro OOIIero
oOpa3zoBanusi, coctaBiseT 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Henenio), B 11 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

OPI'AHNMYECKASA XUMUA

TeopeTn'{eCKne OCHOBBI opra}mquKoifl XUMHUH

[Ipeamer OpraHUYeCKOn XAMUH: eé BO3HUKHOBEHUE, pa3Burue u 3HAYCHHUE
B IIOJYYEHHH HOBBIX BELIECTB M MarepuanoB. Teopusi CTpOeHHs OpPraHUYECKHX COeIMHEHHH A.
M. BytnepoBa, €€ ocHOBHBIE TON0kKeHUsA. CTpyKTypHbIE (POpPMYIIBI OpraHMYECKUX BemiecTB. | omosorus,
n3omMepusi. XUMHUYECKasi CBsI3b B OPraHMUECKUX COCIMHEHUSAX — OJAMHAPHBIE U KPATHBIE CBSI3U.

Hpe,[[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(bI/IKaLII/II/I OpraHU4YCCKHX  BCHICCTB. HOMGHKHaTypa OpPraHn4YCCKUx
COG,Z[I/IHeHI/Iﬁ (CI/ICTeMaTI/ILIeCKaSI) U TpUBHUAJIbHBIC HAa3BaAHUA BaKHCHIITHUX HpeHCTaBHTeHeﬁ KJIaCCOB
OpraHn4€CKuUX BCIICCTB.

OKCIIepUMEHTATBHBIC METOJIbI M3YUEHUSI BEIISCTB M WX IPEBPAIICHUN: O3HAKOMIICHUE C 00pasiaMu
OpPraHMYECKUX BEILECTB M MaTepHallaMd Ha MX OCHOBE, MOJEIUPOBAHNE MOJEKYJI OPTaHHUYECKUX BEIIECTB,
HaAOJIIOJICHE M ONHUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPTaHWYECKHUX BEIIECTB MPH
HarpeBaHuu (TUIaBJIeHHe, 0OYTTUBAaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAA. MeTaH U 3TaH — MPOCTEUIINE MPEICTABUTEIN
aKaHoOB: (U3MYECKUE U XUMUYECKUE CBOMCTBA (peakiny 3aMeIIeHUs U TOPEHHUsI), HAXOKICHHE B MIPUPOJIE,
MOJyYECHUE U IPUMEHEHHUE.

ATNIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTHYECKHH psAx. OTWIEH W MPONWIEH — NpOoCTeHIne
NpPEJCTaBUTENIN  aKEHOB:  (u3MuUecKkue W  XUMHUYECKHME  CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliu ), MOJIydeHrEe U PUMEHEHUE.

Anxanuensl: OyramueH-1,3 u MermnOyragueH-1,3: cTpoeHue, BaKHEWIINE XUMHYECKHE CBOWCTBA
(peakuus nmonuMepusanun). [lonydyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKHM psA. AUETHIEH — MpPOCTEeHIINMA
NIPEJICTaBUTEIb AIKHHOB: COCTAB, CTPOCHUE, PU3UUECKUE U XUMUUYECKHE CBOICTBA (peakuy ruIpHpOBaHNs,
raJloreHUPOBaHUs, THIpaTallii, TOPEHNUS ), TOTYyYeHHE U IPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, pusnveckre 1 XuMUYECKHe CBOWCTBA (PEeaKIMK rajJoreHUpOBaHUS
U HUTPOBAHUS), NONy4YeHHE U TNpUMEHeHue. Tonyon: cocmas, cmpoeHue, @usuieckue u XuUMuveckue
ceolicmea (peakyuu 2an02eHUpoOBaHUss U HUMPOSAanUs), nonyuenue u npumereHue. TOKCUYHOCTb apEHOB.
I'eneTnueckas cBsI3b MCXKAY YIJICBOAOPOAaMU, MPUHAAJICIKAIIUMU K PA3JIMIHBIM KJIaCCaM.



[TpupoHbIe HCTOYHUKH YriaeBoAopoAoB. [Ipupoanslil ra3 u nomyrasle HedTsHbIe Ta3bl. HedTh 1 €€
npoucxoxacHue. CrocoOsl mepepaboTku HeTH: TEeperoHka, KPEKUHT (TEPMUYCCKUN, KATATUTHUYCCKHH),
nuposn3. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHBbIH
yroJib ¥ MPOJYKTHI €ro nepepadboTKu.

OKClepuMEHTAIbHBIC METOJIbl M3YYEHUS] BEIECTB U MX MPEBpAllleHU: O3HAKOMIIEHHE ¢ 0OpaslaMu
I1acTMacc, KaydyKoB U pe3uHbl, Koutekinuu «HepTs» U  «YTONb», MOAECTUPOBAHHUE MOJEKYI
YIIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEACHUE IPAKTUYECKONW pPaOOThI: MOJy4YeHHE ATHIICHA U
HU3YyYEHHUE Er0 CBOMCTB.

Pacuérnble 3aj1auu.

Boruncnenusi mo ypaBHEHUIO XUMHYECKOW peakiuu (Maccbl, 0o0bEMa, KOJIWYECTBa HMCXOJHOTO
BEIIECTBA WJIM TPOAYKTA PEaKIMU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOJIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xaiye opranndeckne coeInHeHUsI

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHOI M 3TaHON: CTpPOEHHE, (U3NYECKHEe U XUMHUYECKUe
CBOMCTBA (peakl1M ¢ aKTUBHBIMU METaJlIaMH, TaJlOr€HOBOJOPOJJaMU, TOpEeHne), IpuMeHeHne. Bogopoansie
CBSI3U MEKAY MOJIEKYJIaMU CIIUPTOB. JIeficTBHE METaHOJIA M 9TAHOJIa HA OPIaHU3M YEJIOBEKa.

MHoOroaToOMHBIE CIUPTHL. OTHICHIIMKONb M TIUIECPUH: CTPOCHUE, (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO IEJIOYHBIMU METalaMH, KadeCTBEHHas peaklMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M yenoBeka. [[puMeHenre rimueprusa v STUIICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYEeCKHMe M XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunpl U kemowusl. Dopmanbaeru, aneTaabACTUNl; CTpOeHUE, (U3UYECKHEe U XUMHUYECKHE
CBOICTBa (peaKIMN OKUCICHHS  BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIINH), TOTYyYeHUE U IPUMEHEHHE.

O/HOOCHOBHBIE IpeJeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHasl KMCJOTBI: CTPOEHUE,
¢du3nueckue U XMMUYECKHE CBOICTBa (CBOMCTBa, 00IIMe JUIsl Kjacca KUCJIOT, peakius sTepuduxaium),
nojiydeHue U npumeHenue. CTeapuHoOBasi M OJEMHOBAsI KUCJIOTHI KaK MPEICTABUTENHN BBICIINX KapOOHOBBIX
KHCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

CrnoxHble >(QUpbl KaKk MPOU3BOJHBbIE KapOOHOBBIX KHUCJIOT. ['MAponu3 CloXHBIX 3PUpoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas poiap KUPOB.

VYrneBonpl: coctaB, KiacCU(UKAIMsA YIIeBOAOB (MOHO-, AW- W Mojucaxapunbl). [mrokoza —
NPOCTEUIIMIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBONCTBA
(B3aumopeiictBue ¢ ruapokcunom menu(ll), oxucnenune ammuauHbM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAaXOXJEHHE B MNPUPOJE, NPUMEHEHHE, OUOJOTHMYEcKas poJlb.
dotocunTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u nemnmtono3a kak npupoHbie noaumepsl. CTpoeHre Kpaxmana U 1etoao3sl. Gusnueckue
1 XMMHUYECKHE CBOMCTBA KpaxMaia (TUIpOJIn3, KaUeCTBEHHAs! PEaKLUsl C HOJAO0M).

OKCIepUMEHTAIbHBIE METOJIbl M3YUEHUS BEIIECTB M MX MPEBPAIllEHUN: MpoBeneHne, HAOM0IeHne 1
OIMHMCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB, KAUECTBEHHBIC PEAKIIMK OJTHOATOMHBIX CITUPTOB
(oxucnenne staHona okcuaoM wMeau(Il)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIHMIICPUHA C
ruapokcugom  Mmeau(Il)), ampmerumoB (OKHCIEHHWE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoMm Menu(Il), B3amMopeiicTBHEe Kpaxmajia ¢ HMOJOM), TMPOBEACHHUE TMPAKTHUYECKOW pPaOOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTBHI.




PacuérHble 3aj1aun.

Bbruuciienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKLUMU IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BELIECTB WJIM IPOAYKTOB PEAKIIUH).

A30TcoeprKallne OpraHuuecKre COSTMHECHUSI.

AMUHOKHUCIIOTH Kak aMm(oTepHble opraHudeckue coenuHenus. Gusnueckue 1 XUMUYECKHE CBOMCTBA
AMUHOKHCIIOT (Ha MpuMepe riauiMHa). buonornyeckoe 3HaueHne aMUuHOKHUCIIOT. [lenTuab.

benku kak NpupoIHBIE BBICOKOMOJIEKYJISIDHBIE COeIMHEHMs. [lepBuuHas, BTOpUYHAs U TpPETUYHAS
CTpYKTypa OeaKoB. XHMHUECKHE CBOMCTBA OEIKOB: THAPOJHU3, JCHATYpaIlUs, KAYCCTBEHHBIC PEaKIUU Ha
OeJIKH.

3KCH€DI/IM€HT8,JII)HI)IC METOJbI HM3YYCHHSA BCIICCTB M HX HDGBDameHHﬁI H3.6HIOI{GHI/IG n OIIMCaHHuC
ACMOHCTPAlMOHHBIX OIILITOB: JACHATYpalus OeIIKOB IIpU Harp€BaHnu, IBCTHBIC PCAKIITNN OCIKOB.

BbICOKOMOJIeKyJIﬂprIe COCAMHCHU A

OCHOBHBIE MOHSATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COCAUHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb NOJIMMEpU3AlluU, CpeAHsss MoJeKylspHas wmacca. (OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOJIMMEPU3ALUS U ITOJTMKOHACHCALIHSL.

3KCH€DI/IMCHT8,JII)HI)I€ METOJIbI M3YYCHHUA BCHICCTB W UX HDGBD&HIGHI/IP'II O3HAaKOMJICHHUEC C O6pa3IIaMI/I
IMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaY1YKOB.

MexxnpeIMeTHBIE CBA3H.

Peanuzanusi MeXnpeaMeTHBIX CBA3€M Npu M3ydyeHUM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHSITHUH,
SABJISIFOLIUXCS CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6H_II/IG C€CTCCTBCHHO-HAYYHBIC ITOHATHA: SIBJICHUC, Hay‘lHBIﬁ (baKT, THUIIOTE34a, 3aKOH, TCOpHU, aHAJIN3,
CHUHTCEC3, KJ'IaCCI/I(bI/IKaHI/ISI, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/I€, HU3MCPCHUC, SKCIICPUMECHT, MOJACIMPOBAHUC.

®dusnka: MaTepusi, JHEPTHUs, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTETUUECKUIl YPOBEHb, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKIE BETUYUHBI M SUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocepa, oOMEeH BelIecTB B OpraHuzMe, GOTOCUHTE3, OMOJIOTHUECKH
aKTHBHBIE BelecTBa (O€IKH, YTIeBOAbI, XKHUPHI, (PEPMEHTHI).

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: MUIICBBIC TPOAYKTBI, OCHOBBI PAlMOHAJILBHOTO TIIMTAHUA, MOKIIHUEC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC ITPEIapaThbl, MaTCpUalibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC



OBLIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTn'leCRne OCHOBbI XUMHUH

XuMuueckuid d1eMeHT. AToMm. Sapo aToma, M30TOMBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTUYeCKHe
YPOBHH, MOJIYPOBHH. ATOMHBIC OpOHTANIH, S-, P-, d- eMeHThl. OCOOCHHOCTH PACIIPEICIICHHS IICKTPOHOB
0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLHsi aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumnueckux 3nemenToB J. . MenneneeBa. CBsi3b
nepuoauyeckoro 3akoHa u Ilepronuueckoi cucteMmbl xumuueckux sieMmeHToB J[. WM. MenpaeneeBa c¢
COBPEMEHHOM TEOpUel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XMMHUECKUX AJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINIaM M MepuojaM. 3HaYCHUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBS3b. BUIbl XMMHUECKON CBsI3U (KOBAJEHTHAsl HENOJIIpHAsl U
NoJIApHasi, MOHHAs, MeTajuinyeckas). MexaHu3smMbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKON CBS3H
(oOMeHHBIH M JOHOPHO-aKUENTOpHBINH). Bomopomnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTD.
Crenenp okucieHus. MIoHbl: KATUOHBI U AHUOHBI.

BemectBa MOJICKYJISIDHOI'O M HEMOJICKYJIAPHOIO CTPOCHUA. 3aKOH MOCTOSIHCTBA COCTaBa BCIICCTBA.
Turnbr KpUCTAJNINYCCKUX peIHéTOK. 3aBHCUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peIlIéTKI/I.

[TonsaTHe 0 nUCHepCcHBIX cucTeMax. MICTUHHbBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 710715 BElIECTBa B
pacTBope.

KHaCCI/Iq)I/IKaI_II/IH HEOPTaHUYCCKUX COCHHHCHHﬁ. HOMCHKJ'IaTypa HCOPraHNM4YCCKUX  BCUICCTB.
I'enetmueckas CBSA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K pa3JIMYHbIM KJIaCCaM.

Xumnyeckas peakuus. Knaccupukanus XMMHUECKUX peaklUid B HEOPraHMYECKOM M OpraHHUYecKOu
XUMHH. 3aKOH COXPAaHEHUS MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUs YHEPTUU NPU XUMUYECKUX
peaknusx.

CkopocTh peakimu, €€ 3aBUCUMOCTh OT paziuyHbIX (hakTopoB. OOpaThMble peakuuu. XUMHUECKOe
paBHOBecHe. PaKTOPBIL, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas aucconuanuss. CuinbHble M cliadble 271eKTpoiauThl. Cpena BOJHBIX PAacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasl, LEI0YHAs.

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuu.

OKcliepUMEHTAIbHbIE METOJIbl M3YYEHHUs BELIECTB M WX NPEBpAllleHUH: JAEMOHCTpalus TaOJuIy
«Ilepmonuyeckas cucrema xumudeckux diemeHtoB . . MengeneeBa», wu3yueHUE MoJeNeH
KPUCTAITTNYECKUX PELIETOK, HaOro1eHne
U ONHCAaHUE JEMOHCTPAIlMOHHBIX M JaOOpaTOPHBIX OMNBITOB (pa3joXKeHHe TIEepOKCHIa BOAOpOJIa B
INPUCYTCTBUM KaTaJlM3aTopa, ONPEIENCHHE CpeAbl PACTBOPOB BEIECTB C IOMOIIBIO YHUBEPCAIBHOIO
MH/IMKATOpa, peakuy HOHHOro oOMeHa), NpOBelIeHHE IMpaKTHUecKoW paboThl «BrusHHE pa3IuyHBIX
(haKkTOpOB Ha CKOPOCTh XUMUUECKON PEAKIIHH.

Pacuérhple 3agaun.

Pacuérbl mo ypaBHEHUSIM XUMUUECKHX pEaKIUi, B TOM YHCIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
WCII0JIb30BAaHUEM TMOHATHUS «MACCOBAasi J0JIsl BEILIECTBAY.



Heopranuueckass xumus

Hemeramnsl. Ilonoxenue HemerawioB B Ilepuoandeckoil cHCTeME XUMHYECKMX JJI€MEHTOB /.
W. MenneneeBa U 0CcoOEHHOCTH CTpOeHHsI aToMOB. (Pu3nyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXHEHUIIUX HEMETAIOB (TaloreHOB, cepbl, a3ora, (ocdopa, yriepona u
KPEMHHUS) U UX COEAMHEHUH (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

[IpuMeHeHNnEe BA)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Merambl.  [lonoxxenne wMerawioB B Ilepuogudeckod cucreMe XMMHYECKUX 3i1eMeHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J7104eK aToMOB MeTauioB. OOmue uznueckue
cBoiicTBa MeTaiu1oB. CIuIaBbl METAJUIOB. DJIEKTPOXUMHUUECKUM psijl HAIPSHKEHUH METaJJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIINX META/UIOB (HATPHM, KaJIUi, KaJlblUWUi, MAarHUHI, aTIOMUHHH, IUHK,
XPOM, KeJIe30, MEJIb) U UX COCIUHEHUH.

OO6mre ciocoObI oy4eHust MeTayuioB. [IprMeneHe MeTayuioB B ObITY U TEXHUKE.

3KCH€DI/IM€HT8,JII)HI)IC MCTOZbI H3YVYCHHA BCHICCTB M HX HDGBD&HIGHI/H\/JII HN3YUCHUC KOJUICKIUU
«Metannsl u CILJIaBBI», o6pa3u0B HCMCTAJUIOB, PCIICHUC OKCICPHUMCHTAJIbHBIX 3ajiay, Ha6J'IIOI[eHI/Ie n
OIMMUMCAHUC JOCMOHCTPALIMOHHBIX W na60paT0pme OIIBITOB (B3aHMOIICI>'ICTBI/I€ rHApoKCraa aJrOMHUHUA C
pacTBOpaM KHUCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIINH HAa KATUOHBI MeTaJ'IJ'IOB).

Pacuérnble 3aj1aun.

Pacuérbl mMacchl BemiecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIIU
00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacYEThl Macchl (00bEMA, KOMTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIINH, €CJTU OJTHO U3 BEIIECTB UMEET MPUMECH.

XumMud ¥ KU3Hb

Ponp xumun B obecrieueHHH BKOHOFquCKOﬁ, 3HepreTquCKOﬁ u HHHIeBOﬁ 6630H3CHOCTI/I, pa3BUTHN
MCIUIIMHBI. IlonsTue o HAaYYHBIX MCTOAAaX MO3HAHUS BECIICCTB U XUMUUYCCKUX peaxunﬁ.

[IpencraBienust 06 00X HAYYHBIX PUHIMIIAX TPOMBIIIIEHHOTO TOJYyYEHHUS BXKHEUIIUX BEIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPUAJIOB: BaKHEHIINE CTPOUTEIbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKJI0, KepaMHKa, MaTepuaibl /Ui 3JIEKTPOHUKH, HAHOMAaTepuaibl, OpraHuuecKue u
MUHepaJIbHbIE yI00pEHUsI.

X¥UMHA ¥ 3/10pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHMUS JIEKAPCTBEHHBIX IPENaparoB, IpaBuila
0e301acHOro UCIOJIb30BAHNUS MpenapaToB ObITOBOM XUMHAA

B IIOBCEIHEBHOM KU3HU.

MeXnpeaIMETHBIC CBS3H.

Peanuzanust MEXIpeIMETHBIX CBS3eH MpU M3ydyeHHH OoOILIel M Heopranudeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATUH, TaKk M TOHATHUH,
SBJISIIOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HayYHBIN (DakT, TUIIOTE3a, 3aKOH, TECOPHs, aHAJIN3, CHUHTE3,
KIacCUpUKALUS, TIEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, SBIICHUE.



dusnka: Marepusi, OHHEPrusi, macca, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZOaKTUBHOCTb, MOJIEKYJa, SHEPTreTUUECKU YpOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSIHUE
BelecTBa, ((PU3NIECKIe BETUIHHBI ¥ SIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opranusm, 3KocucreMa, buocdepa, Makpo- ¥ MUKPOIJIEMEHTBI, BATAMHHBI, 0OMEH
BEILIECTB B OPTaHHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAeMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMHYCCKass  MPOMBINIJICHHOCTD, MCTAJUTYprus, TIMPOU3BOACTBO  CTPOUTCIIbBHBIX
MaTcpuraios, CEITbCKOX 031 CTBEHHOE IMPOMU3BOACTBO, IIHMIICBasg IIPOMBIINIICHHOCTD, (bapMaI_ICBTI/I‘IeCKaﬂ
IMPOMBIIIJICHHOCTB, IMPOU3BOACTBO KOCMCTHUUYCCKHUX IPCHaparoB, HNPOU3BOJACTBO KOHCTPYKIITMOHHBIX
MaTepuraioB, DJICKTPOHHAA MMIPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOIPAMMBI 110 XVMMHWKU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNWA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOEHHs OOYYaIOLIMMHCSA IPOrpamm
cpenHero obiero odpa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeIMeTHhIM). HayuHo-MeTonnueckoi
OCHOBOH U1 pa3paOOTKM MIIAHUPYEMBIX Pe3yJbTaTOB OCBOCHMS MPOTPAMM CpelHEro olI1ero oopa3oBaHus
SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cootBeTcTBHE C CUCTECMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHA IPEAMCTA «XuMHSI» Ha YPOBHE CpCIAHCTO 06]]_[61"0 06p8.30BaHI/ISI BBIJCJICHBI CJICAYIOLIUC

COCTaBJIAIOIIHUCE:

OCO3HaHWE OOYYAIONMMHUCS POCCUMCKOM TPaKTAHCKOW HMACHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETIEHUIO;

HaJIn4Yue MOTHBAIIUHU K 06y11eHmo;

[eJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKIICHUM JTUYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPATUINI 0a30BOI HAYKH XUMHUH,

FOTOBHOCTb U CIIOCOOHOCTH 06yqa10mnxc;1 PYKOBOJACTBOBATHCA B CBOEH ACATCIIBHOCTH ICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIITUMU HGHOCTHOﬁ CHUCTEME XUMHUYCCKOI'O O6p330BaHI/IH;

HAJIMYME TPABOCO3HAHMSA DKOJOTMUYECKOW KYJIbTYpbl M CHOCOOHOCTHM CTaBUTh IEIM U CTPOUTH
YKU3HECHHBIE IJIaHBI.



JINYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMmera «XHUMHUS» JOCTHTAIOTCS B E€IWHCTBE YYEOHOH U
BOCIIMTATEIIbHOW NEATENBHOCTH B COOTBETCTBHM C T'YMAHHCTUYECKUMH, COLHUOKYJIBTYPHBIMH, ITyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH U UJI€ATIaMU POCCUHMCKOTO TPAKIAHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM W TpaBWIaMHU IIOBEAEHUS, CIIOCOOCTBYIOIMMH IIPOLIECCAM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH OOYJaIOLTHXCS.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHS TpeAMeTa «XUMHUS» OTpaxaroT CHOPMUPOBAHHOCTH OIBITA
[I03HABATEIbHOM M MPAKTUYECKOH AEATENbHOCTH OOYYaIOUIMXCS MO peau3aliyl MPUHATHIX B OOILECTBE
LIECHHOCTEH, B TOM YHCJIE B YACTH:

l) IPaKAAHCKOI0 BOCIIMTAHUA .

OCO3HAaHMs OOYYaAIOUIMMHUCSA CBOMX KOHCTUTYLMOHHBIX MpaB U 00S3aHHOCTEH, yBaK€HHUS K 3aKOHY U
IIPaBOIIOPSIKY;

MMpEACTABJICHUA O COMUAJIBHBIX HOPMAX U IMMpaBUJIaX MEKIIMIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TFOTOBHOCTU K COBMECTHOM TBOPUECKOM JEATEIILHOCTH IPU CO3/IaHUU YUEOHBIX IPOEKTOB, PEIIECHUU
y4eOHBIX U MMO3HABATEIbHBIX 33124, BHIIOJHECHUN XUMHUUECKUX YKCIICPUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY ¥ apryMEHTHl IPYTUX TpU
aHaJIM3€ pa3IMyYHbIX BUJOB yUEOHOI NesATeIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIEINI0 OTEYECTBEHHON XUMUU;

YB@XEHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPUU M TPAKTUYECKOTO IMPUMEHEHUS XHUMUH,
OCO3HaHUs TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yibTaT ATUTENbHBIX HAOIIOACHMN, KPOMOTIUBBIX

OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpYyda yLIéHI)IX " IIPAKTUKOB;

HHTEpCCa M IMO3HABATCJIbHBIX MOTHUBOB B IIOJYYCHHHU MW MOCICAYIOHNIEM aHallnu3e I/IH(i)OpMaHI/II/I 0
NMEPCAOBLIX TOCTHIKCHUAX COBpGMCHHOfI OTE€YECTBECHHOM XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OLCHUBATH CUTyaluu, CBA3aHHBIC C XUMHNYECKUMU SIBJICHUSIMU,
" IPpUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHHWBATH CcBOE MMOBEACHUEC WU MOCTYIIKU CBOUX TOBapHHIeﬁ C HOSI/II_[I/Iﬁ HPAaBCTBCHHBIX U
IMPpaBOBLIX HOPM U OCO3HAHUC HOCJ’IC,I[CTBI/II‘/JI OTUX ITOCTYIIKOB;

4) hopMupoOBaHNS KYJIbTYPhI 3/10POBb:

MMOHUMAaHUS IIEHHOCTEH 3A0pPOBOIo " 0e30I1acHOro o6pa3a JKHN3HH, HCO6XOJII/IMOCTI/I OTBECTCTBCHHOI'O
OTHOIICHHSA K COGCTBGHHOMY (pI/ISI/I‘-ICCKOMy U ICUXHUYCCKOMY 310POBbIO;

COOIOICHHST TIPaBUII OE30MAaCHOTO OOpAaIleHUs C BEIIeCTBAMU B OBITY, MOBCEAHEBHOW JKU3HU U B
TPYAOBOM AEATEIbHOCTH;

MMOHUMAHUS IIEHHOCTH TPaBWUJ WHIUBUIYAIBHOTO M KOJUIEKTMBHOTO O€30MacHOTO IIOBEJICHUS B
CUTYaLUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOIEH;



OCO3HAHMS TOCIEACTBUNA M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEeOJICHUs aKOroJisi, HAPKOTUKOB,
KypeHus);

5) Tpy10BOro BOCIIMTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI71 JACATCIIBHOCTH, O6H_[CCTBCHHO
HOJ'IC?)HOIZ, TBOp‘IeCKOﬁ " APpYruX BUJAAX ACATCIbHOCTU,

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUM IMPAKTHMUYECKUX 3a]ad COI[MAIIbHON HAIpaBJIEHHOCTHU (B
paMKax CBOEro Kjacca, IKOJIbI);

UHTEpeca K IPAaKTUUYECKOMY H3YUEHMIO NPOQEecCHil pa3IuYHOro pojaa, B TOM 4HUCIE HAa OCHOBE
IIPUMEHEHMS] IPEMETHBIX 3HAaHUN 110 XUMUH;

YBaXXEHHUsI K TPYILY, JIOISM Tpyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAJIBHOW TPAeKTOPUH OO0pa3oBaHus, OyayIIen
npodeccud ¥ peajau3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 9K0JIOTNYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU 11€JIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

IIOHUMAaHUS TJI00AILHOIO XapaKkTepa 3KOJIOIrH4CCKUX HpO6H€M, BJIMAHUS SKOHOMHYCCKHUX ITPOLECCOB
Ha COCTOAHUC HpHpOI[HOfI )41 COHH&HBHOﬁ CpCabl;

OCO3HaHUsA HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHOKEHHM XUMHHU  JJIs peuieHud BOIIPOCOB
palluOHAJIBHOT'O TPUPOAOII0JIb30BAHN,

AKTUBHOTO HENPUATHSA [EHCTBUM, NPUHOCSIIMX BpEI OKPYXKAIOIIEH IPUPOAHON Cpele, yMEHHs
MIPOTrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPENNPUHUMAEMbIX JEUCTBUH U
IpeJOTBpALIaTh UX;

HaJIM4YHUA Ppa3dBUTOrIO0 3KOJIOTMYCCKOTIO MBIIIJICHUS, 9KOJIOTUYECKOM KYJbTYPbI, OIIbITA ACATCIBHOCTU
9KOJIOTHYCCKOU HAIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATLCA MU B HO3HaBaTeJ'IBHOI\/JI, KOMMyHHKaTHBHOfI
U COLIMAJIbHOU IIPAKTUKE, CITOCOOHOCTH U YMCHHS aKTUBHO ITPOTUBOCTOATH UACOJIOTUN XeMOCI)O6I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHOH NMPaKTHKH;

MOHUMAaHMS CIEU(PHUKN XUMHHM KaK HayKH, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU PALMOHATIBHOTO
HAay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBlIeHUS 00 OKpYy)KalollleM MHUpE Kak O €JIMHCTBE
IOPUPOJBl U YEJNOBEKa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEW M pELICHUH MpOoOJIeM COXpaHEHUs
MIPUPOIHOTO PaBHOBECHST;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMAaHUCTHYECKOW HANpPaBJIICHHOCTH W BXKHOW POJIM B CO3/JaHMHM HOBOW 0a3bl MaTepUaIbHOU KYJIBTYPHI,
pelIeHHH TI00AIBHBIX MPOOJIEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, IHEPreTHUECKOM,
MUIIEBOW M SKOJIOTMYecKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIIEUEHUU YCIOBUN YCIEHIHOTO
TpyJa 1 SKOJIOTHYECKH KOM(DOPTHOM JKU3HH KaKJOTO YieHa O0IIecTBa,



€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: ITOHUMAaHUs CYIIHOCTH METOJOB IIO3HAHUs, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHM MCIOJIb30BaTh IOJTy4aeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHHUS
SBIICHUHA OKPY)KAIOIIET0 MHUPAa W MPOUCXOJAMMX B HEM HM3MEHEHUH, YMEHHs JenaTb OOOCHOBAaHHbBIE
3aKJIIOYEHHsT HAa OCHOBE HAyyHbIX (DAKTOB M HMEIOIUXCA JaHHBIX C LENbIO MOJIYYEHHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOIb30BaTh XUMHUUYECKHE 3HAHUS It pCHICHUSA HpO6JIeM B
PCAIBbHBIX X XU3HCHHBIX CUTYyAlUAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TGJ’IBCKOﬁ JACATCIIbBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BAaHHUIO, K AKTHUBHOMY
IIOJIyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHM C )KU3HEHHBIMU NTOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMuHbIX chepax npodecCHOHaTbHON AeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHbIe Pe3yJIbTaThl OCBOCHHS yueOHOro mpeamera «XUMHUs» Ha YPOBHE CPEIHETO 0OIIero
o0pa3oBaHMs BKIIOYAIOT:

3HauyuMble Ui (OpPMHMpOBAHUS ~ MHMPOBO33PEHHS  OOyYaromMXCs  MEXKIUCUUIUIMHAPHBIE
(MexrnpeaMeTHbIE) OOILIEHAYYHbIe TOHATHSA, OTpaKaloIlWe IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa U
CHelU(pUKY METOJOB MO3HAHUSA, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, SHEPIHUs,
SBJICHHE, IPOLECC, CUCTeMa, Hay4HbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEopus,
UcclieIoBaHKe, HA0II0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHE);

yYHHUBEpcaJbHble yueOHble JeMcTBHsS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbBIE, pETYJISTUBHbBIE),
oOecnieunBaromye ¢GopMupoBaHue (YHKIUOHAIBHOW TPAaMOTHOCTH W  COLMAIbHONW KOMIETEHLIUU

o0yJaronmxcs;

CIOCOOHOCTh OOYYAOLIUXCsl MCIOJIb30BaTh OCBOCHHBIE MEXJIUCIMITIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCaJIbHbIE YueOHble JEHCTBUS B O3HABATENILHOMN U COIIMAIbHOM MPaKTUKE.

MeranpeameTHble pe3yabTaTh OTpakaroT OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JEHCTBUSAMU.

OBnaneHne YHuBEpCaIbHBIMU y'-lCﬁHBIMI/I N03HABATEJIbLHBIMHY J€iiCTBUSIMU:

1) 6a30Bble JloTHUECKHE JIeHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;



OIPCACIIATE LCIU ACATCIBHOCTHU, 3aJaBasi MapaMCTpbl U KPUTCPUU HUX HOCTUKCHUA, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C IMOCTABJICHHBIMU ILCIISAMU,

HCII0JIB30BaTh IIPU OCBOCHHU 3HAHHUHI HpI/IéMH JIOTUYCCKOI'0 MBIIJICHUSA — BBIACIATH XapaKTCPHBIC
IIPpU3HAKN MOHATUU U YCTaHaBJIMBATb HX B3aMMOCBA3b, HCIIOJIB30BATb COOTBCTCTBYIOIIUC IMMOHATUA IJIA
00BACHEHHUS OTACIIBbHBIX (baKTOB n HBJ'IeHHﬁ;

BBI6I/IpaTB OCHOBAHHUSA U KPUTCPHUU IAJIA Knaccmbm(aunn BC€IICCTB U XUMHNYCCKHNX peaKHHfI;
YCTAHABJIMBATb MPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY U3YHACMbIMU SIBJICHUSAMU,

CTPOUTL JIOTHUYCCKHUC PACCYIKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHBHBIC, TII0 aHaJIOFI/II/I), BBISBJIIATH
3aKOHOMECPHOCTHU U IIPOTUBOPCUUA B paCCMATPUBACMBIX SIBJICHUAX, (bOpMy.TIHpOBaTB BbIBOAbI U 3aKJIFOUYCHHU S,

MPUMEHSTh B TpOIlecce MO3HAHMS, MCIOJb3yeMble B XMMHUU CHMBOJMYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBATh MOJICIbHBIE MPEJICTABICHUS — XUMHYECKHM 3HaK (CHMBOJ) 3JEMEHTa, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMHUYCCKOW PEaKIMH — MPU PEHICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUYCCKUX
3a7a4, IPUMEHATh HA3BAaHHBIC MOJEIBbHBIE IPEACTABICHUS I BBIABICHUS XapaKTEPHBIX IIPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BJIaZICTb OCHOBAMHU METOJI0B HAYUHOT'O IMO3HAHHW BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

(bOpMy.HI/IpOBaTI) Ocjin MW 3aaadyu HMCCICIO0BaHHA, HMCIIOJB30BATh ITOCTABJICHHBIC M CaAMOCTOATCIBHO
C(i)OpMy.HI/IpOBaHHI)Ie BOITPOCHI B KAYECTBC MHCTPYMCHTA NO3HAHUA U OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUITIOTE3bI
10 IPOBCPKE NMPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIﬁ;

BJIa/IETh HABBIKAMU CaMOCTOSITENIBHOIO IJIAHUPOBAHUS U MPOBEJIEHUS YUYEHUYECKUX DKCIIEPUMEHTOB,
COBEPILICHCTBOBaTh YMEHMs HAOMIOAATh 3a XOAOM IIPOLECCa, CaMOCTOATENIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (GOopMyIupoBaTh OOOOLIEHMS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
UCCIIEI0BaHMsI, COCTaBJIATE OOOCHOBAHHBIN OTUET O NMPOJEIaHHON padoTe;

MpUOOpPETaTh OMNBIT YYEHUYECKOM HCCIEOBATEIbCKON M NPOEKTHOW JESATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOJOB pELICHHsS MpaKTUYeCKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B Pa3NUYHBIX HCTOYHUKAX WHPOpMAIUK (HAYYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJICpXKaHUs, CIPaBOYHBIC MOcoOus, pecypchl MHTepHeTa), aHanm3upoBaTh WH(OpMAIUIO
pa3IMYHBIX BUAOB ©  (HOpM TPEACTaBICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUYUBOCTH;

(dbopMynpoBaTh 3ampockl U MPUMEHSTHh Pa3IMYHbIE METOJbl MpPHU TOUCKE M oTOope HMH(pOpMaluu,
HE0OXO0IMMOM sl BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA,

MPUOOpPETaTh OMBIT UCIIOJIb30BAHUSI MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMaNbHYIO (hopMy mpencTaBieHUs MHPOPMAIUU (CXEeMbl, IpaduKy,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);



UCTIOJb30BaTh HAay4YHBIH S3BIK B KauecTBE CpeACTBa NpH padoTe ¢ XUMHUYECKOH HH(popmanuei:

MPUMEHATh MEXKNpenMeTHble ((U3MdYecKkne ¢ MaTeMaTUYeCKHe) 3HAaKH W CHMBOJIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HUCIIOJIb30BaTh U Hp€06pa30BLIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAJISITHOCTH.

OB.TIa)IeHI/Ie YHUBEPCAIBbHBIMU KOMMYHUKATUBHBIMU JeMCTBUSIMM:

3aJaBaTb BOITPOCHI 110 CymieCTBYy 06CY)KI[3€MOﬁ TEMBI B Xoae Juaiora

W/WIM TUCKYCCUM, BBICKA3bIBaTh KU, (OPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCHUTENIHHO BBINOJIHEHUS
MPEJI0KEHHOM 33/1a4u;

BBICTYIIaTh €  IIpPE3CHTAllMed  pe3yslbTaTOB  IIO3HABATEJIbHOM  JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPH BBINOJHEHUM XUMHUYECKOIO SKCIEPUMEHTA,
MIPaKTUYECKON pabOThI 110 UCCIIEI0OBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peau3alui y4eOHOTO MpoeKTa 1
dbopMynupoBath BBIBO/IbI

10 pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAaHUMN MyTEM COTIaCOBaHUS MO3UIIMM B X0J1e 00CYXIeHHS 1 OOMEHA
MHEHUSAMMU.

OBiajieHNe YHHBEPCAIbHBIMH PeryJssTHBHbBIMH 1€ CTBUAMU:

CaMOCTOSITEJILHO TUIAHMPOBATh M OCYLIECTBIATh CBOKO [103HABATEIBHYIO JESATEIBbHOCTD, ONpPENess €€
LeMU U 3aJa4d, KOHTPOJIIMPOBATh U MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATh IMPEAJaraeMblil aJropuTMm
JeWCTBUI NpU BBIMOJHEHUH Y4eOHBIX M HCCIEI0BATEIbCKUX 3a/la4, BbIOMpaTh Hambosiee H(PQPEeKTUBHBIN
CHoc00 MX pelIeHHsl ¢ y4ETOM MOJIyYE€HUs HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYLICCTBIIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE CaMOaHaJin3a U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:



c(hOPMUPOBAHHOCTH TMPEJICTABICHUI O XMMUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIM XUMUHU B MTO3HAHUU SBJICHUHN NPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATTLHOW TPAMOTHOCTH, HEOOXOIUMOW JJisi PpEeHICHHs] MPAKTHYEeCKUX 3a7ad M OIKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpPas BKIIOYAET: OCHOBOIIOJAralIINe MOHITHUS
(XMMUYECKUIl ~ 3JIEMEHT, aTOM, OJJIGKTpOHHas  00OJOYKa  aToMa,  MOJIEKYJa,  BaJEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpalEHHas),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA O0BEM, YIICPOJHBIN CKeleT, (PYyHKIHOHAIbHAS TPYINa, paguKa,
M30MepHs, U30MEphbl, TOMOJOTUYECKUA P, TOMOJIOTH, YIIEBOAOPOJbI, KHUCIOPOA M a30TCOAEpIKALINE
COCJIMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHHUS); TEOPUU U
3aKOHBI (TEOpUSl CTPOCHUS OpraHuyeckux BemecTB A. M. ByTnepoBa, 3aKkoH cOXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA, JIEkKAlIMEe B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (DaKTOIOrHUECKHUEe CBEJICHUS O CBOMCTBAX,
cocTaBe, TOJYYEHHHU W 0OE30MaCHOM HCIOJIb30BAHUU BAXHEHININX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEepPHbIC MPHU3HAKU TMOHITHH, YCTaHABIMBAaTh HUX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIIME MTOHATHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUN
OPraHNYeCKUX COCTUHECHUI;

cOPMUPOBAHHOCTh ~YMEHHH  HWCIIOJB30BaTh XHMHUYCCKYI0 CHMBOJIMKY IS COCTaBIICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpam€éHHO#) (opMyn oOpraHMYEeCKHX BEUIECTB U
YpaBHEHUN XHUMHYECKUX PEAKIMi, W3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYEeCKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKHUX BEIIECTB 110
X COCTaBy M CTPOCHHMIO K OMPENENIEHHOMY KIACCy/TpYIIe COEeIWHEHUH (YrieBOAOPOAbl, KUCIOPOI U
a30TCOJICpXKAIAE COCAMHCHHSI, BBICOKOMOJICKYJISIPHBIC COCIMHCHMs), JaBaTh WM Ha3BaHHUS TIO
cucremarnyeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBHAIBHBIE HA3BaHMS OTACIBHBIX
OpPraHWYECKUX BEMIECTB (ITHJICH, IPOIUJIEH, alleTUJIEH, STUJICHTJIMKOIb, TIHIEPUH, (eHoI, (opMalbIeruI,
alleTanpJeru], MypaBbHHAs KHUCJIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHCJIOTA, CTEAPHHOBAs KHCIOTA,
TII0K032a, PpyKTO3a, Kpaxmall, eJIIr0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHMSI ONPEAENATh BUABI XUMHUYECKON CBSI3U B OPraHMYECKUX COCAMHEHUSX
(omMHapHbIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH TMOJIOKEHUS TEOPUM CTPOCHHUS OPTraHUYECKHX BEIIECTB A.
M. bytnepoBa nisi OOBSICHEHWS 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS, 3aKOH
COXpaHEHHUsI MaCChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PUINUYECKHE M XUMHUYECKHE
CBOMCTBA THIMHYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH,
MPOMWICH, areTwieH, OyramaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATHUJICHTIUKOJb,
TIIMLEpUH, (EHOM, aleTanbleru]l, MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUII0J03a,
AMUHOYKCYCHasl KHCJIOTa), WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXAY HHUMH ypPaBHCHHSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHI C MCMOIL30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaThb MCTOUYHUKU YIJIEBOJOPOAHOTO ChIpbi (HE(DTH,
MIPUPOJIHBIN ra3, yrojs), CIOCOObI UX NMEePepadOTKH U MPAKTUUYECKOE TIPUMEHEHNE POAYKTOB epepadoTKu;

C(OPMHUPOBAHHOCTb YMEHHUH MPOBOAUTH BBIYMCICHUS M0 XUMHUUYECKUM ypaBHEHHSIM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBAa MM TMPOJAYKTA pPEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO u3 HCXOJIHBIX BEIIIECTB
WM NIPOJIYKTOB PEAKIIUN);



c(hOpPMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XHMHHU TPH H3YUYEHHUU BEIIECTB M XUMHUYECKHX SIBICHUN (HAOII0JIeHUE, MU3MEpEeHUe,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMHUUECKUE 3HAHUS JJIs IPUHATUSL PEILICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWiia IMOJIb30BAHUS XUMHYECKOW TOCYAOH U
1a0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXkKe MpaBWia OOpAlIeHHs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN SKCIEPUMEHT (IIpeBpALICHUS
OpPraHMYECKUX BELIECTB MPU HArpeBaHWU, MOJyYEHUE ATHIEHA U M3y4YeHHE ero CBOMCTB, KaueCTBEHHBIC
peaKkIMyu OpPraHMYECKUX BEIIECTB, JIEHATypalus OCNKOB IMpH HAarpeBaHUM, I[BETHHIC PEaKIUH OEJKOB) B
COOTBETCTBUM C IPAaBHJIAMU TEXHUKHU OE30MACHOCTH MpPH OOpaIleHHH C BEIIeCTBAMU M J1TaOOPaTOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3YNIbTAaThl XMMHUYECKOTO HSKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHMA
COOTBETCTBYIOLIUX peakuuil U GOopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHAIM3UPOBATh XMMUYECKYI HH(OpPMAIHIO, MOTy4aeMyko
13 pa3HbIX UICTOYHUKOB (CpesicTBa MacCOBOM MHpopMaluu, IHTepHET U Apyrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOJTFOIATH MTPABUIIA YKOJIOTHUYECKH IEJIECO00Pa3HOTO MOBEACHHUS B OBITY
U TPYJIOBOW JESATEIBHOCTH B IENIAX COXPAHEHHS CBOETO 30POBbS M OKPYXKAIOIUICH MPHUPOIHOW CPEIsl,
OCO3HaBaTh OIIACHOCTH BO3I[€I71CTBH$I Ha JXUBBIC OPraHU3Mbl OHpCI[eJIéHHI)IX OpraHn4€CKrUX BCHICCTB,
noHumast cMmbici nokasarens [IJIK, noscHaTe Ha nmpumMepax crnocoObl YMEHBILIEHUS U NMPEAOTBPAILEHUS UX
BPEHOTO BO3/ICHCTBUS HAa OPTraHU3M YEIIOBEKa;

JJIA 06yqa}0m1/1xc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 30POBbA: YMCHHC IPUMCHSATH 3HAHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJAAaX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

IUISL CHENBIX U CIa0OBUIAIINX OOYYaIOIUXCS: YMEHUE UCIOIb30BATh PEIbEPHO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpaiiis 11 3anmucu XUMHYECKUX (GOPMYIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMuUsD» OTpaXKaroT:

c(OPMHPOBAHHOCT MPEACTABICHUN: O XUMUYECKON COCTABISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XUMUHU B NTO3HAHUU SBJICHUH NPUPOADBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIMOHATIBLHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIs pPELIeHHs NPAKTUYECKUX 3ajad U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELIE;

BJIAICHUC CI/ICTeMOfI XUMHUYCCKUX 3HaHI/II71, KOTOpaH BKIJIFOYACT: OCHOBOIIOJIAararOInue ITOHATUA
(XMMHYECKUI AJIEMEHT, aTOM, WU30TOI, S-, P-, d- 3JICKTPOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJ'ISIpHBII\/’I O6’LéM, BAJICHTHOCTD, 3J'IeKTpOOTpI/IIIaTeJ'H)HOCTB, CTCIICHb OKMHCJIICHHA, XHMHUYECKasx CBiA3b
(koBayieHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPOAHAs), KPUCTANIMYECKAs PEHIETKA, TUIbl XUMHUYECKHUX
peakmuii, pacTBOpP, OAJICKTPOJIUTHI, HEIICKTPOIUTHI, AIICKTPOJUTHUYECKAS TUCCOIMAIUS, OKHCIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHMUYECKOW PEaKIMH, XUMHUUECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckui 3akon JI. M. MeHneneeBa, 3aKOH COXpaHEHUSI MaCChl
BELIECTB, 3aKOH COXPAHEHWS M IPEBpAILEHUs SHEPrUU NPU XMMHMUYECKHX PEAKLHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, MUPOBO33PEHUYECCKUE 3HAHMS, JISXKAIINE B OCHOBE TTOHUMAaHUS TPUYUHHOCTH U



CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DAKTOIOTMYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, MONYYCHHH W
0€301acHOM MCIOJIb30BAHUN BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKON JCSITSIBHOCTH
YeJIOBEKA;

c(OPMHPOBAHHOCTh yMEHUH BBIABIATh XapaKTEpHbIC MPHU3HAKH TOHATUH, YCTAHABIMBATH UX
B3aMMOCBA3b, MCIIOIb30BaTh COOTBETCTBYIOUIME IOHATHUS IPU ONMCAHUN HEOPIaHMYECKUX BEILECTB U UX
IIPEBPAILCHHUI;

c(OPMHPOBAHHOCTh yYMEHHUH HCIIONB30BaTh XMUMHUYECKYIO CHUMBOJHKY JUIS COCTaBJICHUS (OpMYI
BELIECTB U YPAaBHEHUH XMMMUYECKUX peakuui, cucreMatuueckyto HomeHkaarypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OT/AEIbHBIX HEOPraHMUECKUX BELIeCTB (YrapHbIi ras, yrileKUCbIi ra3, aMMHaK, rameéHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/A, IUPUT U JIPYTUE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OIPCACIIATH BAJICHTHOCTDb U CTCIICHb OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB
B COCIMHEHHUSX Pa3IMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBs3W (KOBAJICHTHAs, MOHHAsS, METAJLTMYECKas,
BOJOPOJHAs) B COCAUHEHMSIX, THUI KPHUCTAUIMYECKOM pEHmIETKM KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIsIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Ccpelbl B BOJHBIX pPACTBOpPaxX HEOPTaHUYECKUX
COCIMHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPHHAICKHOCTh HEOPraHWYCCKUX BEIIECTB IO UX
COCTaBy K OMNpENENIEHHOMY KiacCy/Tpymme COeIWHEHUI (IPOCThie BEIIeCTBa — METAUIbl U HEeMETasllbl,
OKCH/IbI, OCHOBAHUSI, KUCIOThI, aM(pOTEepHBIE TUIPOKCUIBI, COJIN);

cOpPMUPOBAHHOCTh YMEHHUH pACKpbhIBaTh CMbICH Mepuogudeckoro 3akona J[[. WM. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHX
aneMeHTOB 1-4 mnepuonoB Ilepmonnueckoit cucreMsl xumudeckux oanemeHtoB [l M. Mennpeneesa,
UCIIONIB3YS TIOHSTUS «S-, P-, O-2JI€KTpOHHBIC OpOUTANIN», «IHEPreTUYECKUE YPOBHHY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COECIMHEHUI 110 NEepHoJaM U Ipynmam
[Iepnonnueckoi cucreMsl XUMU4ecKux 31eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPK/IaTh CYIIECTBOBAHNE TEHETHUYECKOMN CBSI3H MEXKTY
HEOPraHUYECKUMH BEIIECTBAMU C IOMOIIBIO YPABHEHHM COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHMsSI KJIaCCU(PHUIMPOBATh XMMHUECKHUE PEAKIUU IO Pa3IHYHBIM IpHU3HAKAM
(ducmy ¥ cOCTaBY pearupyroIrx BeIecTB, TEII0BOMY d(PPEKTy peakiinuu, U3MEHEHHUIO CTENIeHeN OKUCIECHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTUIO KaTann3aTopa);

C(OPMHPOBAHHOCTE YMEHHH COCTaBJIATh YpaBHEHHMS pPEAKUUH pPa3IUYHBIX THUIOB, TMOJHBIE H
COKpalIEHHbIE YPAaBHEHMSI PEAKIMil HOHHOTO OOMEHa, YYUThIBAsl YCIOBHS, IPU KOTOPBIX 3TU PEaKLUU UIYT
J10 KOHIIa;

chOpPMUPOBAHHOCTh YMEHHH TIPOBOJUTH pEAKIMU, MOATBEPKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHil
MOCPEACTBOM COCTaBIICHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKInii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuu OT PA3INIHBIX
(hakTOpOB; XapakTep CMEIICHUS XWMHYECKOTO0 PaBHOBECHS B 3aBUCUMOCTH OT BHEITHErO BO3ICHCTBUSA
(npunuun Jle [larense);



c(OPMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh XHMHUYECKHE TMPOIECCHI, JIeKAllie B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4YEHHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTDH MPEICTAaBICHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U YKOJOTHUYECKUX MPOOIeMaxX XUMHUIECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHMI MPOBOAMTH BBIYUCICHUS C UCIIOIb30BAHUEM IOHSATHS «MaccoBas JOJIA
BEIIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUH ra30B MPU XMMHUYECKHX PEAKIMSIX, MAcChl BEIIECTBA WIH
00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJHOrO M3 YYacTBYIOIIUX B
peaKkIMM BELIEeCTB, TEIUIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLEHUS U COXPAHEHUSI SHEPTUN;

cOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa IMOJIb30BAHHUS XUMHUYECKOW TIOCYIOH U
nabopaTopHbEIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpaIlIeHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XMUMHUYECKUN HSKCHEPUMEHT (pa3ioKeHue
IIEPOKCUJA BOJOPOJIA B IIPUCYTCTBUU KaTaau3aTopa, ONpPENEICHUE CPelIbl paCTBOPOB BEUIECTB C IOMOIIBIO
YHHUBEPCATbHOTO UHUKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIIUU, PeaKINU
MOHHOTO 0OMEHA, KaUeCTBEHHBIC PEAKIINU Ha Cyib(]ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHUS,
pelieHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMaMm «MeTaisl»y u «HemeTanmibl») B COOTBETCTBUU C TIPaBUIIaMU
TEXHUKHA 0€30MacHOCTH MPHU OOPAIICHUHU C BEIIECTBAMU U JaOOpPATOPHBIM 00OPYAOBAaHHEM, MPEICTABISATH
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIuil U
(bopMyIHpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMUYECKYIO0 MH(OPMAIHIO, TTOTy4aeMyIO
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MacCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOTIOAATH MPABUIIA SKOJIOTUUECKH 11eJIeCO00pPa3HOT0 MOBEICHUS B OBITY
U TPYIOBOW AEATETHHOCTH B LIEISIX COXPAHEHHUS CBOETO 3[0POBBS U OKPY)KAIOIIEH MPUPOTHONU CpeIbl,
OCO3HaBaTh OIIACHOCTH BOSI[GI\/’ICTBI/ISI Ha JXHUBBIC OPraHU3MBbI OHpC}IGJ’IéHHBIX BEUICCTB, IMIOHMUMasA CMBICJI
nokazarens [IJIK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA,;

JUIA 06yqafonmxcs[ C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBbLA: YMCHHUEC MNMPUMCHATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX MECTOAAX IMO3HAHUSA BCUICCTB U XUMHUYICCKUX HBHGHHP’I;

JUISL CJIETIBIX U CIa0OBUIAIIMX OOYYAIOUIUXCSA: YMEHHUE UCIOJIb30BATh PEIbEPHO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpaiiis 11 3anmucu XUMHYECKUX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne HaumeHnoBaH#e pa3jiesioB U TEM MPOrPaMMBbI
/o

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

1.1 TIIpenmer oprannueckoit xumuu. Teopus cTpoeHus
opraHnyeckux coequuenuii A. M. byrneposa

Hroro no pazneny

Pa3znen 2. YrieBoaopoanbl

2.1 TlpenenbHbIE YIIIEBOIOPOIBI — ATKAHBI

2.2 HemnpenenbHbIC YIIEBOIOPOIbI: AIKCHBI, AJTKAHCHBI, AJIKHHBI
2.3 Apomaruyeckue yriieBOAOPOIbI

2.4  TlpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB U UX MepepadoTKa
Hroro no pazneny

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUust
3.1 Cnuptel. ®enon

3.2 Anpaeruasl. Kap6oHoBbIe KHCTOTHI. Cl10KHBIE 3MHUPHI

3.3  VYrueBonsl

Hroro no pazneny

Pa3nea 4. Aszorcoaepskamue OpraHu4ecKue coeJHHEeHHA

4.1 Awmwunbl. AMUHOKHCTOTHL. benku

Hroro no pazneny

Paspen S. BeicokoMoJIeKy I pHbIe COeUHEHUSA

5.1 TIlnactmaccel. Kayuyku. Bomokna

Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne HawnmenoBanve pa3aenoB ¥ TeéM MPOTPaMMbI
n/m

Pasznen 1. Teopernueckne 0OCHOBBI XUMUM

Bcero

34

KommuecTBo yacos

KonTposibHbie [IpakTnueckue
paboThI paboThI
1
1
2

Bcero

KommaectBo yacos

KonTponbHbie
paboThl

[IpakTnyeckue
paboThI

DnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTeNbHBIE PECYPChI

OnexTpoHHbIe (TH(POBBIE)
00pazoBaTeIbHbIC PECYpPCHI



Ne HanmeHoBaHue pa3esioB U TEM MPOrPaMMbI
/o

11  Crpoenue aromoB. [lepuoaudeckuii 3axoH u [leproanueckas cuctema
XUMHYECKHX A1eMeHTOoB [l. 1. Menaeneera

1.2 Crpoenue BemectBa. MHOrooOpasue BemecTB

1.3 Xwumwuueckue peaxiuu

Uroro no pasneny

Pa3nea 2. Heopranuyeckasi xumust

2.1  Metamisl

2.2 Hemeramisl

2.3 Cpsi3b HCOPraHMYCCKUX M OPraHMYCCKUX BEIECTB
Hroro no pazneny

Paznen 3. Xumus v :Ku3Hb

3.1 XwuMus u )KU3Hb

HWtoro o pazaeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KonmdaectBo yacos

Bcero Kontponbusie [IpakTryeckue
paboTEI paboTEI
3
6 1 1
13
1 1
17
34 2 3

OnexTpoHHbIe (HUPPOBHIE)
00pazoBaTenbHbIC PECYPCHI



ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka

n/m

1 [[[IpenmeT opraHuYeCcKOl XMMUHU, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE] |

2 [[Teopust ctpoeHust opraHudeckux coenuuenuit A. M. bytiepoBa, e€ OCHOBHbIE
MOJIOKEHUS | |

3  [[IIpeacraBnenue o kiaccupuKaluu OpraHnYecKux BemecTB. HoMenknaTypa
(cuctemaTu4eckasi) ¥ TpPUBUAIbHBIC HA3BaHUS OPraHUYECKHUX BEIIECTB] |

4 [[AnKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUH Psij]|

5 [[MeTaH u 3TaH — NPOCTEUIIINE MPEACTABUTEIIN AIKAHOB] |

6 [[ATKeHBI: COCTaB M CTPOEHUE, CBOMCTRA] |

7 [[DTHIIeH 1 TPONUIIEH — MPOCTEHIINE NMPEACTABUTENHN AIKEHOB] |

8  [[IIpaktuueckas padora Ne 1. «IlomydeHue 3TUICHA U U3YICHHUE €TI0 CBOMCTBY] ]

9 [[Ankaauensl. Byraauen-1,3 u metunoyraauen-1,3. [lodydeHre CHHTETHYECKOTO
KaydyKa U pe3HHbI | |

10 [[AnkuHBIL: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUSCKUAN PsijT. ATICTHIICH —
MPOCTEUIINNA PEACTABUTEND AIIKUHOB] |

11  [[Beruucnenus mo ypaBHEHHUIO XUMUYECKOU PEaKInH| |

12 [[Apensi: 6eH301 U TONyoNI. TOKCHYHOCTH apeHOB] |

13 [[Tenermueckas CBS3b YIIIEBOJAOPOIOB, MPHHAIICKAIIUX K Pa3TMIHBIM Ki1accaM] ]

14  [[TIpupoaHble HICTOYHUKH YTIIEBOJAOPOOB: MPUPOIHBIN T'a3 U MOMYTHBIC HEPTIHBIC

ra3bl, HeTh ¥ IPOIYKTHI €€ mepepaboTKH] |

KomnunuectBo
JacoB

Bcero
1

[ara
U3y4YCHUS

BBEJUTE
nary
BBEJIUTE
nary
BBEJUTE
nary
BBEJIUTE
nary
BBEJUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary

(0]
[0
(0]
[0
(0]
[0
(0]
(0]
(0]
(0]
0]
(0]
0]
(0]

DJEeKTPOHHBIE TU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI



/o

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoka

[[IIpupoaHbIe NCTOYHUKH YTIIEBOJIOPOIOB: MPUPOIHBIN I'a3 U MOMYTHBIE HEPTIHbIC
ra3pl, He()Th U MPOIYKTHI €€ nepepadoTku]]

[[KoHTposbHas paboTa 1mo pa3aeny «Y riaeBoaopoab»]|

[[[IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsi3b]]
[[MHOroaToMHbIE CIIUPTHI: STUIICHTIUKOJIb U TJIUIEPHUH] |

[[DPenon: cTpoeHre MOJIEKYIIbI, PU3NUECKHE U XMMUUECKHUE CBOICTBA, IPUMEHEHNUE] |
[[Anbaerunabl: opMalIbICTHI U alleTaIbIST M. ALIETOH] ]

[[OnHOOCHOBHBIE TIpEAETbHBIC KAPOOHOBBIE KHCIOTHI: MypaBbHHAS U YKCYCHas | |
[[[TpakTrueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU KHCTIOTHI»] ]
[[CreapuHOBas U OJEMHOBAsA KMCIOTHI, KaK IPEICTABUTENN BbICIIUX KapOOHOBBIX
KHUCIIOT] |

[[Mbu1a Kak coM BhICIIMX KapOOHOBBIX KHCIIOT, UX Mololiee AeicTBue]|
[[CroxHBIE 2(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
5rpos]]

[[PKupsl: rugponn3, npuMeHeHue, O1uonoruyeckas pojib KUpoB] |

[[YrneBoabl: cocTas, Kinaccuukanus. Baxuelme npeacTaBuTeNu: TiI0Ko3a,
¢bpykTo3a, caxaposal]

[[Kpaxman 1 memmtoa03a Kak IpUpOIHBIC TTOJTMMEDPHI | |

[[KonTponbHas paboTa mno pazneny «Kucrnopoacoaepxaiine opraHuuecKue
COCIUHCHH»] |

KonnuectBo
4acoB

Bcero
1

[ara
U3Yy4EeHUS

BBEIUTE
JaTy
BBEJIUTE
naTy
BBEIUTE
JaTy
BBEJINTE
naTy
BBEJIUTE
naTy
BBEJIHUTE
naTy
BBEJIUTE
naTy
BBEJINTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEIUTE
naTy
BBEJIUTE
naTy
BBEJUTE
naTy
BBEIUTE
naTy
BBEIUTE
naTy

[0
(0]
[0
(0]
[0
(0]
[0
(0]
(0]
(0]
(0]
(0]
(0]
0]
(0]

DIEeKTPOHHBIE MUPPOBHIC
o0pazoBaTenbHBIC PECYPChI



/o

30

31

32

33

34

Tema ypoka KomnuectBo Hara
4acoB H3YyYCHUS
Bcero
[[AMUHBL: METHJIAMHH U aHWJIVH || 1 BBeaute  [[]]

[[AMUHOKHCIIOTBI Kak aM(OTEpHbIE OPraHuYeCKrue COEAMHEHUS, UX OMOJIOTHYECKOe
3Hauenue. [lentumapi]]

[[benku kak NpUPOAHBIE BBICOKOMOJIEKYIISIPHBIE COETUHEHUS | |

[[OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEUHEHUH | |

[[OcHOBHBIE METO/BI CUHTE3a BHICOKOMOJIEKYIISIPHBIX coequHeHuil. [nactmaccsl,
Kay4yyKH, BOJIOKHA] |

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne Tema ypoka

n/m

1 [[Xumuueckuit ameMeHT. ATOM. DIeKTPOHHAS KOH(UTYpaIlHs aTOMOB] |

2 [[Iepnonmuueckuii 3akoH u [leproamueckas cucteMa XUMHUECKUX drieMeHToB J]. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM TEOpUEN CTPOEHHS aTOMOB] |

3  [[3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUECKUX JIEMEHTOB M UX COETUHEHUH 110
rpynnam u nepuogam. 3Hau€HUE MePUOIUYECKOr0 3aKOHa U CUCTEMbI XMMHUYECKUX
anemeHToB J[.11. MeHneneeBa B pa3BUTUN HayKH] |

4  [[Crpoenmue BemiecTBa. XUMUYECKas CBSI3b, €€ BUABI; MEXaHU3MbI 00pa30BaHNs KOBAJIEHTHOMN
cBs3u. BogopoaHast cBsi3b|]

5 [[BaneHTHOCTbH. DNEKTpOOTpULIATENbHOCTh. CTeNeHb OKucaeHus. BelecTBa MOJIEKyIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHU ||

6 [[ITonsTHe 0 nucnepcHbIX cucTeMax. MicTuHHBIE M KOJTOUIHBIE pacTBOpbI. MaccoBas 1071
BEIIECTBA B pacTBOpe] ]

7 [[Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX COoeMHEeH. ['eneTndeckas cBs3b

nary

1 seeaute  [[]]
nary
1 Beeaute  [[]]
nary
1 seeaure  [[]]
nary
1 Beenute  [[]]
nary
34
KoauuectBo [ara
4acoB U3YUYCHHUSI
Bceero
1 BBCIIUTE
nary
1 BBEJINTE
nary
1 BBCIINTE
nary
1 BBCIIHNTE
nary
1 BBEIINTE
nary
1 BBCIINTE
nary
1 BBEJINTE

DIEeKTPOHHBIE MUPPOBHIC
o0pazoBaTenbHBIC PECYPChI

DneKTpoHHbIE HU(POBHIE
00pa3oBaTeNbHBIE PECYPCHI

(0]
[0
(0]

(0]
0]
(0]
0]



No Tema ypoka KomnuectBo ara DneKTpOHHBIC IUPPOBHIE

/1 4acoB U3Y4eHUS 00pa3oBaTeIbHBIC PECYPChI
Bcero
HEOPraHUYECKHUX BEILECTB, PA3TUYHBIX KJIACCOB]] JaTy
8 [[Knaccu¢pukamus XUMHUUECKUX PEAKIUN B HEOPTaHUYECKON M OPraHUYeCKON XUMHH. 3aKOH 1 BBequte  [[]]
COXpPaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS M MTPEBPAICHUS SHEPTHH TPU XUMUYECKUX nary
peakuusx||
9  [[Ckopocts peakmuu. OOpaTUMBbIC peakIui. XUMUYECKOE paBHOBeCHE ] | 1 Beeaute [[]]
nary
10 [[IIpaxtuueckas padota Ne 1. «BnusHue pazauuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM 1 seenute [[]]
peakum»|| JaTy
11 [[Dnexrponurndeckas aucconuanus. [lorstue o BogopoaHoM nokasarene (pH) pactsopa. 1 Beeaute [[]]
Peakiiun nonHoro oomeHa. ['upoin3 opraHu4ecKuX U HEOPraHUIECKUX BEIIeCTB] | nary
12 [[OxuciuTensHO-BOCCTAaHOBUTENIbHBIC peakiiuu. [ToHsaTHE 00 AJIeKTpOH3e pacijiaBoB U 1 seeaute [[]]
pacTBOpOB couieit]| naTy
13 [[KouTpompHas pabora o pazaeny «TeopeTnueckne OCHOBBI XUMUMNY| | 1 Beeaute [[]]
nary
14 [[Meramsl, ux nonoxenue B [lepuonndeckoit cucreme xumudeckux snementos . 1. 1 seenute [[]]
MeHpeneeBa 1 0COOEHHOCTH CTpoeHuUst aToMoB. OO1IMe pu3ndecKkre CBOMCTBA METAIIIOB] | naTy
15 [[CruraBbl MeTaJIOB. DIEKTPOXUMHUYECKHNA PsIJT HATIPSDKEHUI METaIlIoB] | 1 Beenute  [[]]
nary
16 [[Xumuueckue CBOWCTBA BaKHEHIIUX METAJUIOB (HATPU, KU, KalbIIMii, MAaTHUH, 1 seeaute [[]]
QITIOMUHUIA) U UX COSTUHEHUH ]| JaTy
17 [[Xumuueckue CBOWCTBA XpOMa, METU M UX COCTUHCHHMIA| | 1 Beeaute [[]]
nary
18 [[XwuMuueckue CBOWCTBA IIMHKA, JKeJIe3a U UX COCAMHCHUI] | 1 seenute [[]]
nary
19 [[TIpakxtuyeckas padora Ne 2. "PemieHne sKCriepuMeHTaNbHBIX 33/1a4 10 TeMe «MeTamisi»']] 1 BBeaute [[]]
nary
20 [[Hemeramtsl, nx nonoxenue B [lepruoandeckoit cucteme xumudeckux snementos 1. U. 1 Beenute [[]]
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB] | JaTy
21 [[Dusnueckue CBOMCTBA HEMETAIOB. AJUTOTPOIUS HEMETAIUIOB (Ha MPUMEPE KUCIOPOa, 1 Beeaute [[]]

cepsl, hocdopa u yriepoaa)]] naTy



No Tema ypoka KomnuectBo ara DneKTpOHHBIC IUPPOBHIE

/i 94acoB U3y4deHUsT 00pa30BaTEIbHBIC PECYPCHI
Bcero
22 [[XumHuecKue CBOMCTBA FAJIOT€HOB, CEPhI U UX COSTMHCHUH || 1 Beeaute [[]]
aary
23 [[Xummueckue cBOiCTBa a30Ta, pochopa v UX COSTUHEHHUI] | 1 seeaute [[]]
aary
24 [[XumuuecKkue CBOMCTBA yriaepoaa, KPEMHUS U UX COSIMHCHHIA] | 1 Beeaute [[]]
aary
25 [[[IpuMeHEeHME Ba)KHEHIINX HEMETAUIOB M UX COEIUHEHHH]] 1 seeaute [[]]
nary
26 [[O6obmenne u cuctemMaru3amys 3HaHui o reme «Hemeramns». Beraucnenus mo 1 Beenute  [[]]
YpPaBHEHHSIM XUMHUCCKHUX PEAKIUi 1 TEPMOXUMHUIECKUE PacUEThi]] aary
27 [[IIpaktuueckas pabota Ne 3. «PerieHue 3KCIepUMEHTABHBIX 33184 [0 TEMe 1 seeaute [[]]
"Hemertanmisi"»]| JaTy
28 [[KontponbHas pabora mo reMam «Metamis» u «Hemeramisny/Beepoccuiickast 1 Beenute  [[]]
npoBepoyHas padora ]] naTy
29 [[Heopranuyeckue v OpraHudecKue KMCiIoThl. Heopranuveckue u OpraHndeckue 1 seenute [[]]
OCHOBaHUS || JaTy
30 [[AmdoTrepHBIC HEOPTAHUYECKUE M OPTaHUIECKHIE COSTMHCHNS. | eHeTn4ecKas CBsI3b 1 Beeaute [[]]
HEOPTraHUYECKUX U OPTaHMUYECKUX BEIICCTRB]] nary
31 [[Posb xumuM B 00ECIICUCHHH YKOJIOTHUECKOM, JHEPTETHUECKON U MUIIEBON 0€30MaCHOCTH, 1 Beequte  [[]]
Pa3BUTUU MEIUIUHBI] | JaTy
32 [[IIpencraBiienus 00 OOMIMX HAYYHBIX MPUHITATIAX TPOMBIIICHHOTO TTOJTYYICHUS 1 Beeaute [[]]
BKHEHUIINX BEIIECTB] | JaTy
33 [[YenoBek B MHpE BEUIECTB U MaTEPHUAIIOB] ] 1 seenute [[]]
aary
34 [[Xumus 1 310pOBLE YeTOBEKa]] 1 BBeaute [[]]
nary
J106aBUTH CTPOKY
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»



