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IosicHuTeIbHAS 3aNIUCKA

[Tporpamma o XMMHH Ha YPOBHE cpeiHero o01ero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit @eneparum», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (erepaibHOM 00pa30BaTeNbHONW MPOTPaMMBbl CPEIHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbXx B DefepanbHOM TOCYIapCTBEHHOM oOpasoBarenbHOM cranaapte COO, ¢ yuérom
Konuenmuu npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peain3ymux OCHOBHBIC
o0pa3oBaTeNnbHbIE MPOTrPAMMBI, U OCHOBHBIX MookeHni «CTpareruu pa3BuTHs BocriuTanus B Poccuiickoii @enepanuu Ha nepuoj ao 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3paboTKe MpOrpaMMbl MO XHMHHU, K OMpeAeNeHHI0 oOmieil crpateruu OOy4deHHs, BOCHHTAHUA U DPA3BUTHSL
oOydaromuxcsi cpeicTBamMu ydeOHoro mpeamera «Xumust» aisi 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIICNTYaJIbHBIC TIOJIOKEHUS
®I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COIepKaHUSI, PE3YIbTATOB 00yUeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHUE, IMOJy4aeMOE BBITYCKHUKaMU OOIe00pa30BaTeIbHON OpraHMU3alMM, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM HTAOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHCTEME XMMHMUYECKOTO O00pa30BaHMsA. OTHU IIEHHOCTH KacaroTcsl IO3HAaHUS 3aKOHOB MPUPOAbI, (OPMUPOBAHUS
MHPOBO33pEHUS U OOIIEH KyJIbTypbl YEJIOBEKa, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U MPUPOAHOMN Cpejie.
Peanuzyercs xumuyeckoe o0Opa3oBaHUE O0YYAIOIIMXCS Ha YPOBHE CpPeHEro o0Iero o0pa3oBaHUs CpeACTBaMHU y4eOHOro npeamera «XuMHus»,
CoJiepKaHue M MOCTPOEHUE KOTOPOro OMNpEAETeHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHEHU(PHUKH HAYKH XUMHUH, €€ 3HAUeHUS B MO3HAHUHU
MPUPOJBI U B MaT€pHAJIbHOM *U3HU OOIIECTBa, a Takke ¢ Y4ETOM OOIIMX Iiesied M NPUHIMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeiHero oomiero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUS Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK MIpaeT ocoOyr pojib B COBPEMEHHOM NMBMIIM3AIMM, B CO3JaHUU HOBOM 0a3bl

MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOM BKJIaJ B (DOPMUPOBAHHME pAIMOHAIBHOIO HAyYHOTO MBIIUJICHUS, B CO3JaHHE LEIOCTHOTO
MpescTaBieHusl 00 OKpy)KarolleM MHpe Kak O €AMHCTBE MPUPOIbl U YelOoBeKa, KoTopoe (opMUpYyeTcs B XUMHUM Ha OCHOBE IOHHMaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHMSI B3aUMOCBSI3H MEXKY CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH O0JIACTAMU
IIPUMEHEHHUS.
TecHo B3auMOJEHCTBYS € JpYIrMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOW YacTbi0 MHUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM
YCIIOBUEM YCHEIIHOTO TpyAa M KU3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHash XUMHS KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha pPEIIeHHE TI00aTbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHIINECBOM,
HKOJIOTHYECKOM 0€30MacHOCTH U OXPaHBI 3/J0POBBSI.

B cootBercTBUM ¢ OOIIMMU LEISIMU M MPHUHLIMIAMH CPEAHEro o0Imero odpa3zoBaHus cojepxkanue mnpeamera «Xumus» (10-11 kmaccsl,
0a30BbIil YPOBEHb HM3YYCHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO IMOATOTOBKY OOYYaIOIIMXCS, HEOOXOAMMYIO UM JIs



BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIICIIHOTO BKIIOUEHHS B )KU3HBb COIIMYMa, MPOJOKEHHUS 00pa30BaHUs B PA3JIMYHBIX 00IACTIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisoIUMU NIpeaMeTa «XUMUs» SBIAI0TCA 0a3oBble Kypchl — «Opranumdeckas xumus» U «OOmias U HEOpraHudeckas XUMUSA»,
OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHHUM 110 HEOPraHUYECKON XMMUU (C BKIIFOUCHHEM
3HaHUI W3 oOmIed XUMHHM) M OpraHndeckoil xumuu. DOpMUpPOBaHHME JAHHOW CHCTEMBl 3HAHMWA NPU HM3YYEHUHU IpenMeTa oOecreyrBaeT
BO3MO>XHOCTb PaCCMOTPEHUS BCET0 MHOI000pasusl BEIIECTB HA OCHOBE OOILMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaep:kaHusi KypcoB — «Oprannueckas Xumus» U «O01mas 1 Heopranudeckas XuMus» chopMUpoBaHa B IporpaMMme 1o XMMUHU
Ha OCHOBE CHUCTEMHOro IOAXO0Ja K H3yYeHHIO y4eOHOro MaTepuasa M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM Ppa3BUTHEM 3HAHUN Ha
OIpeeNIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHU BELIECTBA PAacCMaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpUU
CTPOEHMSI OPraHUYECKUX COEAMHEHUM, a TAaKKE HAa YPOBHE CTEPEOXHMUYECKUX U JIEKTPOHHBIX MPEACTAaBICHUN O CTpoeHUH BeulecTB. CBeleHus
00 M3y4yaeMbIX B Kypce BEIeCTBaX Jar0Tcs B PasBUTHU — OT YIVIEBOJOPOJOB /IO CIOXKHBIX OMOJOIMUYECKH aKTHBHBIX COeQUHEHUH. B kypce
OpPraHUYeCcKOM XMMHHM IOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC MPEACTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX PU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUECKON pEaKIIHH.

[lon HOBBIM yrjoM 3peHusi B IpenMere «XuMus» 0a30BOro ypOBHS paccMaTpUBAeTCsl W3y4YEHHBIH Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHMs TEOPETHUECKUI MaTepualn U (PakTOJOTHUECKUE CBEJICHHS O BEIeCTBaX M XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as
Y HeopraHuyeckasi XuMus» 00yJaroImuMcst PeI0CTaBIsAETCs BO3MOKHOCTh OCO3HATh 3HAaYEHUE TEPHOMUECKOr0 3aKOHA C 00LIETEOPEeTHUECKUX U
METOJOJOTUYECKUX TO3UINHI, TIy0Xe MOHSATh MCTOPUYECKOe HU3MEHEHHEe (DYHKIMI 3TOro 3akoHa — OT 0000mIaroIiell A0 OOBSCHSIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaXKHEMILMX BELIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAK)KE O XMMHUYECKHUX pEaKLUsX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSX MpPOTEKaHWs nponojHsercs B Kypcax 10 um 11 kimaccoB aiieMeHTaMH COAEpP)KaHUSA, HMEHOIIMMU
KYJIbTYPOJIOTHUYECKUIM U MPUKIAIHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUHU C APYTUMHU HayKaMH, PACKPHIBAIOT
e€ poJib B MO3HABATEIHLHOM U MPAKTUUYECKON JIEATEIHHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00J1aCTH
TEOPUH U MPAKTUUYECKUX MPHIIOKEHUH XMMHUH, TOMOTal0T BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Ipobiemax,
CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATH WH(GOPMAIMIO U NMPUMEHATh €€ JJs MOIMOJHEHUs 3HAaHUM, pelleHUs MHTEIEKTYalbHbIX U
HKCHEPUMEHTAIbHBIX HCCIIEAOBAaTENLCKUX 337ad. B 1memom coaepkanue y4yeOHOro mpeaMera «XUMHUS» JTAHHOTO YPOBHS H3y4YEeHHUS
OpUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCS MHMPOBO33PEHUECKOW OCHOBBI JUIsi MOHUMaHMS (UIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHWYecKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHUEM,
M03HABAEMOCTh TPUPOAHBIX SBJICHUH IMyTEM OHKCIEPUMEHTAa M pPELICHUS NPOTHBOPEYMH MEXIy HOBBIMU (aKTaMH U TEOPETHUECKUMHU
NPENOChIIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PELICHUM SKOJIOTHYECKHUX MpoOieM, a Takke MpobiieM cOepexeHHs SHEPreTHUYECKHX PECypCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MAaTEPHAJIOB.



B nnane pemieHus 3anad BOCHMTAHMUS, Pa3BUTHUA U COLMAIM3ALUU OOY4YarOLIMXCS MPUHATBIE IPOrpaMMOM 0 XMMHUU MOJAXOIbBl K
OTIPEJICIICHUIO COJCPKAHUS U IOCTPOCHHS MPeIMETa MPelyCMaTpUBaOT ((OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JIEHCTBUNA, UMEIOIUX 0a30BOe
3Ha4eHUEe JJI PA3JIMYHBIX BHUJOB JEATEIbHOCTH: PpEIIEHUs HpoOieM, IMOMCKa, aHaiu3a U 00pabOTKM HH(POpPMALUU, HEOOXOOUMBIX JUIs
IPUOOPETEHUS ONbITA IPAKTHUECKONW U MCCIIEJ0BATENIbCKON 1€ TEIbHOCTH, 3aHUMAIOILEl BA)KHOE MECTO B [TO3HAHUU XUMUH.

B mpakTuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O O0ILEro oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus, MpH
OIIpE/ICNICHUN COJIEP)KATEIbHON XapaKTEpUCTUKU LeJell H3y4YeHHs NpeaMeTa HanpaBiIC€HHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIULUOHHO
npU3HaETCsl POPMHUPOBAHUE OCHOB XMMHUYECKOM HAayKHM Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, IPAKTUYECKON JESITeNbHOCTH YeloBeKa U
KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KynbTypbl. C METOANYECKON TOYKH 3pEHUs TAKOM MOAXOJ K ONpEAETICHUIO LieJeld M3ydeHUs ImpeaMmera
SIBJIIETCS BIIOJIHE ONPABaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS IJIaBHBIMU LEISIMU U3Y4YeHUs ITpeaMeTa «Xumusi» Ha 0a30BoM yposHe (10 —11 ki) sBastoTcs:

e (opMHUpPOBaHHE CHCTEMBbl XUMHUYECKUX 3HAHUI KaK BaXHEUIIEW COCTABIIIONICH €CTECTBEHHO-HAYYHOH KApTHHBI MUpPA, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIE TMOHATHA, (yHIAaMEHTAJIbHBIC 3aKOHBI W TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOGHHE W TIOHHMAaHHE CYIIHOCTH
JOCTYIHBIX 00001IIEHUI MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HaAKOMIIEHUE C UCTOpUEH UX pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHHE U pa3BUTHE MPEACTABIEHUH O HAayYHbIX METOJaX IIO3HAHUS BEIIECTB M XHUMHMUYECKUX peakuuid, HEOOXOTUMBIX IS
NpUOOpPETEeHUs] YMEHUH OpPHEHTUPOBATbCS B MHPE BELIECTB M XMMHUYECKUX SIBJICHHH, MMEIOIIUX MECTO B MpPUPOJE, B MPAKTUYECKOH MU
IIOBCEIHEBHOM JKH3HY,

® Da3BUTHE YMEHUH U CHOCOOOB AEATENBHOCTH, CBSI3aHHBIX C HaONIOJEHUEM M OOBSICHEHHEM XUMHUYECKOTO 3KCIIEPUMEHTa, COOJI0JEHUEM
npaBujI 6€30MacHOr0 OOpaIleHUsI C BEIIeCTBaMH.

Hapsiny ¢ atuM, coaepkaTelbHas XapaKTepUCTHKa Ieled W 3ajady M3Y4eHHs IMpeiAMeTa B IporpaMMe IO XUMHHM YTOYHEHa H
CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH NPUOPUTETaMHU B CHCTEME CpelHero obmero odpazoBaHus. CerogHs B MpeNoJaBaHUU XUMHH B
Ooublel cTerneHn OTAaETcs MPEeANOUYTeHHE MPAKTHUECKOW KOMIIOHEHTE CO/IepKaHusl 00yueHHsI, OpHEHTUPOBAHHOI Ha MOJArOTOBKY BBIITYCKHUKA
o0nieo0pa3oBaTenbHOW OpraHU3aliy, BIAJCIONIEr0o He HA0OpOM 3HaHUM, a PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
aKTUBHOTO MOJIYYeHHs 3HAaHUM U IPUMEHEHHUS UX B PEaJIbHOM JKU3HM ISl pELISHUs] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM NIpH U3YYEHUU NpeMeTa « XUMUsD» JOMUHHUPYIOIee 3HaYeHHE MPUOOpeTaloT TakKue Lelu U 3aJ1auu, Kak:

ajanTanus OOYyYarolMXcs K YCJIOBHSM JIMHAMMYHO pa3BUBAIOLIETOCS MHpa, (OPMHUPOBAHUE WHTEIUIEKTYallbHO PA3BUTOW JIMYHOCTH,
rOTOBOM K €aM00Opa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

(bopmHpoBaHHEe y 0OY4YaIOLIMXCS KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCAIBHOE 3HAUYEHUE Ui Pa3IMYHbIX
BUJIOB JIEATENBHOCTH: PELICHUs POo0IIeM, TIOUCKa, aHali3a U 00paboTku HH(POPMAIIUN, HEOOXOJUMBIX JUIS TPUOOPETEHHS OBITA S TEIbHOCTH,



KOTOpasi 3aHMMAaeT BXKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIs OICHKU C IMO3UIUN IKOJOTHYECKOW OE30MaCHOCTH XapakTepa BIIUSHU S
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUYECKHX CIIOCOOHOCTEW OOYYAIONIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIHHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHU B COOTBETCTBUHU C JKU3HEHHBIMH IMOTPEOHOCTSIMH, HCIOJIB30BATh COBPEMEHHBIC WH(MOPMAIIMOHHEIC
TEXHOJIOTUH JIJIS TIOMCKA U aHAJIM3a Y4eOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAITMH XUMUYIECKOTO COJICPIKAHNUS,

dbopMHUpPOBaHHE H pa3BUTHE Y OOYYAIOIMUXCS AaCCOIMMATHBHOIO M JIOTHYSCKOTO MBIIUICHUS, HAOII0IaTEIIBHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOMMBI, B YACTHOCTH, TIPH TUIAHKPOBAHUU M MTPOBEJACHUU XUMHUECKOTO IKCIICPUMEHTA,;

BOCIIUTAHHE y OOYy4YaromuUXcs yOSKIEHHOCTH B T'YMaHHCTUYECKON HAINPABICHHOCTH XHUMHH, € BaXXHOW POJIM B PEHICHHU TIIOOATBHBIX
po0JIeM PAMOHAIBHOTO TPUPOJIONIOIH30BAHUS, ITOTIOJHEHHS SHEPreTUICCKIX PECYPCOB M COXPAHEHUS TMPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJC M CBOEMY 3/I0OPOBBIO, a TAaK)KE MPHOOPETEHUs OMbITA UCIOIL30BAHUS MOJYUYCHHBIX 3HAHUN
JUTSL IPUHSTHSI TPAMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHHSIMU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHMHUsS» 0a30BOrO YpPOBHS BXOAHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

OO6miee ynCciIo 4acoB, OTBEACHHBIX /I U3YYCHHUS] XUMHH, Ha 6a30BOM ypOBHE cpeaHero odiero odpasoBaHus, cocTaBisieT 68 dacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezenio).



Conep:xkanue o0yueHust

10 knacc Opzanuueckas xumus

Teopernyeckue 0CHOBbI OPraHNYeCKON XUMHHU

[IpenmMer opraHM4eckoi XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B MIOJIyYEHUH HOBBIX BELIECTB U MaTepuaoB. Teopust CTpOeHUs
opraHudeckux coequHeHudd A. M. ByrtinepoBa, e€ ocHoBHbIe TOJOkeHUA. CTPyKTypHbIE (OPMYJIBI OpPraHMYECKHX BemIeCTB. | omonorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o KinaccupuUKaMy OpraHuyeckux BeniecTB. HomeHkiaTypa OpraHM4ecKkHX COEIUHEHHUH (CUCTeMaTHuecKas) |
TPUBUAJIbHBIC HA3BAaHUS BAXKHEUIINX MIPEICTaBUTENIEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCliepUMEHTAJIbHbIE METOJAbl M3Y4YEHHs BEIIECTB W HX I[PEBPALICHUI: O3HAKOMJIEHHWE C oO0pa3laMl OpraHUYECKUX BEILIECTB U
MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAONIOJIEHHE M ONUCAaHHWE JIEMOHCTPALMOHHBIX OIIBITOB IO
IIPEBPAILEHUIO OPraHMYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjeHUe, 00YTJIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKUI psia. MeTaH W 3TaH — MPOCTEHIINE MPEACTABUTENHN aJKaHOB: (PU3MUECKUE U XMMHYECKHE
CBOMCTBA (peaKLMU 3aMeIeHHs] ¥ TOPEHUs ), HaXOXKACHUE B IPUPOJIE, TOJIyYCHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKHH psn. OTUIEH M MNPONWIEH — NpOCTEHIINe MPEJCTaBUTENN AIKEHOB: (pU3nueckue H
XMMUYECKHE CBOMCTBA (PEaKIMK THIPUPOBAHUS, FAJIOTEHUPOBAHUS, THIPATAllUH, OKHUCICHHS U TIOJIMMEPU3ALINN ), TOJTYyYeHUE U IPUMEHEHHE.

Anxaauensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHre, BaxHEHIINEe XUMHYECKAE CBOMCTBA (peakius nmoaumepusanun). [lonydenne
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTHUECKUH psija. ALIETWIEH — IPOCTEHIINN MpeICTaBUTEb aJIKUHOB: COCTaB, CTPOEHUE,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA (peakiuy I'MIpUPOBaHUs, TaJIOT€HUPOBAHNUS, TUAPATALIUU, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnueckue M XMMHYECKHE CBOMCTBA (peaklMM TajJOTeHUPOBAHUS M HUTPOBAHUS), NOJTyYeHHE U
npuMeHenue. Toryon: cocmas, cmpoenue, uauyeckue u XUMuYecKue ceoucmea (peakyuu 2an02eHUpo8anus U HUMPOBAHUs), NOTYYeHue U
npumenenue. TOKCUUHOCTb apeHOB. I 'eHeTnUecKast CBsI3b MEXY YITIEBOAOPOJAMH, IPUHAIEKALMMY K PA3IIMYHBIM KJIacCaM.

[TpupoaHble MCTOYHHMKH YriaeBoJopooB. Ilpupoanbiii ra3 m nomyrtHble HedTsHble ra3pl. Hedtb m e€ mpoucxoxknaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTudeckuii), muponus. [IpoaykTel mepepaboTku HedTH, MX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKcIepUMEHTaIbHbIE METOBl M3YYEHHUs BEIIECTB M UX MPEBpAlleHUH: O3HAKOMJICHHE ¢ 00paslamM IUIaCTMAacC, KaydyyKOB U pE3UHBHI,
koiekiu «HedTb» u «Yromp», MoAenupoBaHUE MOJEKYJ YIJIEBOAOPOAOB U TaJlOr€HONPOU3BOAHBIX, NMPOBEJICHUE HPAKTUYECKON pabOTHI:
IIOJIy4YEHUE STUIICHA U U3YYEHHUE €rO CBOMCTB.

Pacuérhrle 3agayn.




Bbruuciienuss mo ypaBHEHHIO XMMHYECKOM peakUuu (Macchl, 00b€Ma, KOJIMYECTBA MCXOAHOTO BELIECTBA WM IMPOAYKTa pEaKLUH I10
M3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH).

Kuciopojacoaep:kamue opranuueckue coenHeHUs

IIpenenpHble OHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJ: CTPOECHUE, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (PEAKLMHM C AKTUBHBIMU
MeTaJulaMH, FaJIor€éHOBOJOPOAAMHU, TOPEHHE), IPUMEHEHNE. BoopoJHbIE CBA3M MEXy MOJIEKYJIaMH CIIUPTOB. JeficTBUe MeTaHOJIa U 3TaHoJIa Ha
OpraHM3M YeJIOBEKa.

MHOroaToMHbIE CIUPTHL. DTUICHTIIMKOIb U TIIMLIEPUH: CTPOCHUE, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aMMOACHUCTBUE CO LICTOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakiysi HA MHOI0aTOMHbIE CIIUPTHI). JleficTBUe Ha opraHu3M yenoBeka. [IpuMeHeHne riaunepruHa U STUIIEHTITUKOJIS.

®eHoJI: CTpOEHUE MOJIEKYJIBI, U3NYecKue U XuMuueckue cBoiictBa. TokcuunocTs peHona. Ilpumenenue genoa.

Anpnerunsl U Kemousl. DOpMaNbAETHI, AaleTalIbICTH]: CTPOCHHE, (HU3MYECKHE M XHMHYECKHE CBOWCTBA (peakiuM OKHUCICHUS U
BOCCTAaHOBJICHHS, KAUeCTBEHHBIE PEAKIINH), TOJIyd€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpeJeNibHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsi KMCJIOTBI: CTpPOECHUE, (pU3HUecCKue U XUMUYECKUE CBOMCTBA
(cBoiicTBa, OOmMe UId Kiacca KUCJIOT, peakuus 3Tepudukanuu), noiaydeHue U npumeHeHue. CTeapuHOBas W OJEMHOBAs KHUCJIOTHI Kak
MPEJICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIjIa KaK COJIM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxable 3pUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponus ciaoxHbIX 3¢upoB. XKupsl. I'naponus xupos. [IpuMmeHneHune xupos.
buonoruyeckas poJib 5KHPOB.

VYraeBopl: cocTaB, Kiaccu(UKalus yrieBoaoB (MOHO-, JU- M Moaucaxapujiel). ['roko3a — mpocTeimuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJEKYJbl, (PU3NUYECKUe M XUMHUECKHe CBOMCTBa (B3aumojeiictBue ¢ ruapokcunom meau(ll), oxucneHne aMMUauHBIM PacTBOPOM
okcuaa cepedpa(l), BocctanoBieHHe, OpoKEHHUE TIIOKO3bl), HAX0KIEHUE B IPUPOJIE, IPUMEHEHHE, Onoorndeckas poib. @orocunres. Opykrosa
KaK U30Mep TJIIOKO3bI.

Kpaxman u nemioso3a Kak npupoHbie nonuMepbl. CTpoeHre KpaxMana U LesuToa03bl. PU3ndeckue U XMMUYECKHe CBOMCTBA Kpaxmaia
(TuaponM3, KAaUeCTBEHHAs PEaKIUs C HOJIOM).

DKCcIepUMEHTaTbHBIE METOABl M3YYEHHs BEIIECTB W WX NPEBPAIlCHHW: NPOBEJNCHHE, HAOIIOJACHWE W ONHCAaHUE JIEMOHCTPAIMOHHBIX
OTBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CHUPTOB (OKHCIIeHHE dTaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue rauiepuHa ¢ ruapokcugom meau(ll)), anpaerngoB (oKucieHHEe aMMHAYHBIM pacTBOpoM okcuia cepebdpa(l) u ruapoxcuiom
menu(ll), B3aumoeiicTBrE KpaxMala ¢ H0/I0M), TPOBEICHHE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruuciienuss mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00b&Ma, KOJMYECTBA MCXOJHOTO BEMIECTBAa WIJIM TMPOAYKTA PEaKIUH II0
U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

A3oTCozepKale OpraHn4eckue COeIMHEHHS.

AMMHOKHCIIOTBI KaKk aM()OTEepHbIE OpraHuyeckue coequHeHns. Ou3nueckue U XMMUYECKHe CBOMCTBa aMMHOKHUCIIOT (Ha MMPUMEpPE INIULUHA).
buonoruyeckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.



benku kak mpupoAHbBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHUs. llepBuuHas, BTOpUMYHAs M TPETHYHAs CTPYKTypa OesKOB. XHUMHYECKHE
CBOMCTBA OEJIKOB: TUPOJIN3, ACHATYpPAIUs, KAUECTBEHHBIE PEAKLIUU Ha OEIIKH.

OKCIIepUMEHTAJIbHBIE METOJIbl HM3Y4YEeHHs BEUIECTB W WX IMpeBpalleHUil: HaOMIONEeHHE M OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypanus OeJIKOB IPY HarpeBaHUM, LIBETHbIE PEaKLIUU OEIKOB.

BbicokoMo1eKy JIsSIpPHBIE COeIMHEHUS

OCHOBHBIC TIOHSTHSI XMMHU BBICOKOMOJICKYJSIPHBIX COCAMHEHUI: MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpH3allNy,
cpeaHss MoJieKyisipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTUHEHNUH — MOJTMMEPHU3AIHsI U TIOJTMKOHCHCAITHSL.

OKCIIepUMEHTAIbHbIE METO/Abl M3YyYeHMsI BEILECTB M MX IPEBpAIIEHUIl: O3HAKOMIIEHHME C O0Opa3llaMd HPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanmzanust MEXIpEIMETHBIX CBSI3€H MPU U3yYSeHHH OpraHnYecKoi XuMuH B 10 Ki1acce oCyIecTBIseTCs Yepe3 UCTI0Ib30BaHIE KaK O0IINX
€CTECTBEHHO-HAYUHBIX MOHATUMN, TaK U MOHATHH, SIBJISIOLIMXCS CUCTEMHBIMHU U1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE IIOHATHUS: SIBJICHHME, HAY4HbIM (akT, Tumoresa, 3aKOH, TEOpuUs, aHalU3, CHHTE3, Kiaccudukanus,
MEPUOINIHOCTD, HAOIIOIeHIE, U3MEPEHHUE, YKCIIEPUMEHT, MOACITUPOBAHHE.

dusnka: MaTepus, YJHEPTHsl, Macca, aToM, JIEKTPOH, MOJICKYJ1a, SHEPTeTUYECKUI yPOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSTHHE
BEIIEeCTBA, (pr3ruecKue BETMUNHBI U €IUHUILIBI UX U3MEPEHUSI.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BeIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTMYECKM aKTHUBHBbIE BellecTBa (OENKH,
YTJIEBOABI, XKHUPBI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIlMOHAIFHOTO MUTAHMS, MOIOIINE CPEJCTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MPErapaThl,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 knacc Obwias u HeopzanuuecKas Xumus

Teopernyeckue 0CHOBbI XMMUU

XuMu4eckuit aneMeHT. ATom. Sipo aToma, U30TOIBL. DJIEKTPOHHAs 000JI04YKa. DHEPreTHYecKue ypOBHU, OJYPOBHU. ATOMHbIE OpOUTAIIH,
S-, p-, d- anemenThl. OCOOCHHOCTH pACIIpENENICHHS IICKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASL
KOH(UTypalus aToMOB.

Ilepuognueckuii 3akoH u Ilepmonnueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA M
Ileproanueckoii cucteMbl XUMHUECKUX 31eMeHTOB [[. VI. MeHeneeBa ¢ COBpeMEHHOM T€OpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEUIECTB MO IPyMNIaM U MepuoiaM. 3HaueHHe MePHOIUIECKOro 3aKOHa
B Pa3BUTUU HAYKH.



CrtpoeHue BemiecTBa. XMMHUYECKas CBsA3b. BHUIIBI XMMHYECKOW CBS3M (KOBAJICHTHAs HEMOJIApHAS W TOJSPHAs, MOHHAS, METAJUTMYECKas).
Mexanu3mbl 00pa30BaHUS KOBAICHTHOW XWUMHUYECKOW CBs3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopomHas cBs3b. BajleHTHOCTB.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKucieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHMS. 3aKOH IMOCTOSHCTBAa COCTaBa BEIIECTBA. UMbl KPUCTALIMYECKUX PEHIETOK.
3aBHUCUMOCTb CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKHU.

[TonsiTue 0 nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOUAHBIE pacTBOPbL. MaccoBasi J0JIsl BELECTBA B PACTBOPE.

Krnaccudukanus Heopranndeckux coequHeHnii. HoMeHkmarypa HeopraHmueckux BemecTB. [ eHeTndeckas CBsI3b HEOPTaHUIECKUX BEIIECTB,
MPUHAICKAIINX K Pa3IMYHBIM KJIaccaMm.

Xumuueckas peakius. Kimaccudukanus XMMHUYECKUX PEAKIMd B HEOPraHWYECKONW M OPraHMYECKOM XMMHH. 3aKOH COXPaHEHHUsS MacChl
BEILIECTB, 3aKOH COXPAaHEHHUS U IPEBPALEHUS SHEPTUH MIPU XUMUYECKUX PEAKIUSIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3nudHbIX (akTopoB. OOpaTuMbIe peakiuu. XUMHYECKoe paBHOBecue. DakToOphl, BIUSIONINE Ha
cocTosiHue XuMudeckoro pasHosecus. [punnun Jle [larense.

OnekrponuTrueckas aucconuanusa. CuiabHble M ciaOble 2JIeKTpoiauThl. Cpela BOJHBIX PAcTBOPOB BEIIECTB: KHCIAas, HEUTpaibHasd,
1IeJIoYHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCcrepuMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB W WX MpeBpalleHuid: nemoHcTpanus Ttabdnui «lleprogndeckas cucreMa XUMHYECKHX
anemenToB J[. . MenneneeBay, nzyuenue Mojenell KpUCTAITMYECKUX PEeIIETOK, HAOMIOACHHE U ONKMCAaHUE JEMOHCTPAIMOHHBIX U TA00OPaTOPHBIX
OTIBITOB (pa3okKeHHe MEePOKCHIa BOJAOPOa B MPUCYTCTBUU KaTalu3aTopa, OMpeeleHHe Cpellbl pACTBOPOB BEIIECTB C TOMOIIIBIO YHUBEPCAILHOT O
WHJIMKATOpa, PEaKIMd HMOHHOTO OOMEHA), MPOBEJIECHUE MPAKTHYECKON paboThl «BiusHuEe paznuyHbBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOM
peaxkuum».

PacuérHeie 3amaun.

Pacu€rel 10 ypaBHEHUSAM XUMUYECKUX PEAKLINN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM MOHATHS «MACCOBAs
JIOJISI BEIIECTBAY.

Heopranuueckasi xumus

Hemerannel. [Tonoxxenne nemetannos B Ilepuoandeckoit cucteme xumudeckux siaemeHToB JI. M. MenaeneeBa U 0COOCHHOCTH CTPOCHUS
aToMoB. Du3nyYeckre CBONCTBA HEMETAIOB. AJUTOTPOIUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoaa, cephl, pocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJJIOB (TajJOreHOB, Cephl, a30Ta, ¢ocdopa, yrieposa U KPeMHHUS) U UX COSAMHEHUH (OKCHIOB,
KHUCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpuMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Mertannsl. [lonoxxenue meramnoB B Ilepumommdeckoit cucreme xummudeckux smemeHTOB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000J0UeK aTOMOB MeTauioB. O0mue ¢puzndeckre cBONCTBa MeTAIOB. CIIaBbl METAILIOB. DIIEKTPOXUMUYCCKUN PSIJT HAPSDKCHUN
METaJIJIOB.



XHWMHYECKHE CBOMCTBA BAXXHEHIIUX METAIOB (HATpWUM, KaJlWd, KalblMd, MarHui, aJlOMUHUHN, IUHK, XpOM, JKEJe30, MeIb) M HUX
COCJIMHEHUH.

OO6ure ciocoObl moyyeHus MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

DKCHEePUMEHTAIBHBIC METObI U3yUEHHUS BEIIECTB M UX MPEBPAIICHHI: U3YYCHHE KOJUIEKIINH «MeTajuibl U CIUIaBbl», 00pa3IioB HEMETAIIIOB,
pelieHre SKCIEPUMEHTAIBHBIX 3aj7a4, HAOJI0JCHHE W OMHCaHUE JIEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (B3aWMOCHCTBHE THIPOKCHIA
QITIOMUHHUS C PACTBOPAMH KUCIIOT U LIEI0YEH, KaYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJLJIOB).

PacuérHpie 3amaun.

Pacuétel mMaccel BemiecTBa MM 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WM OOBEMY OJIHOTO M3 yYaCTBYIOIIUX B
peaxiuu BenecTB, pacy€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumuu B obecriedyeHUH SKOJOTUYECKOM, PHEPreTUYECKON M MHUILEBOM O€30MaCHOCTH, Pa3BUTHM MEAUUUHBI. [IoHSATHE O HAy4YHBIX
METO/Iax MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUM.

[IpencraBienust 06 OOMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BELIECTB MU MATEPUANIOB: BAXXHEHIINE CTPOUTENBHBIE MATEpHANbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPackH, CTEKJO,
KepaMHKa, MaTEepUAIIbI 1JIs1 SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHMYECKUE U MUHEPAJIbHBIC YIOOpEHMUSI.

XuMus 1 340pPOBbE UEIOBEKA: MpaBUIia UCIOIB30BaHUS JIEKAPCTBEHHBIX MpENaparoB, MpaBuiia OE30MaCHOTO MCIOIB30BaHUS MPENapaToB
OBITOBOM XMMUU B IIOBCEAHEBHOM KU3HH.

MexnpeaMeETHBIE CBS3H.

Peanuszanus MexXnpeaMeTHBIX CBsI3€l IPpU U3YYeHHH O0Iel 1 HeopraHuueckoil XxuMuu B 11 kitacce ocyliecTBiseTcsl Yepe3 UCI0JIb30BaHNE
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUH, TaK W TIOHSITHM, SIBJSIOMIMXCS CHCTEMHBIMHU JJISl OTJEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
[UKIIA.

OO01re ecTeCTBEHHO-HAYYHBIC TMOHATHSA: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiIacCH(HUKAIUs, NEPUOINUYHOCTD,
Ha0Ir0IeHNE, YKCIIEPUMEHT, MOJICTTUPOBAaHUE, H3MEPEHHUE, SIBJICHHUE.

®usuka: Marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJAa, SHEPreTUYECKUU
YpPOBEHB, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (PHU3NUYECKIe BETUYHHBI U IUHUIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: kierka, opraHu3M, 3KocucTeMa, onocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadmusi: MuHEpaBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE UCKOIIAEMBIE, TOTIITUBO, PECYPCHI.

TexHonorus: XUMHUYECKAs] MPOMBINUIEHHOCTh, METaJUTyprus, MPOU3BOJICTBO CTPOUTEIBHBIX MATEPHAJIOB, CEIbCKOXO3AMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBas] MPOMBIIUIEHHOCTD, (papMarieBTHUeCKast MPOMBIIIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKHUX MPENapaToB, IPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaT€pUAIIOB, 3JIEKTPOHHAS ITPOMBILILIEHHOCTh, HAHOTEXHOJIOTUH.



IlnanupyemMblie pe3yabTaThl 0CBOCHUS NMPOrPaMMbI 0 XMMHHU HA 0230BOM YPOBHeE CpelHero oo1ero o0pazoBaHmsi.
JIMYHOCTHBIE Pe3yJbTaThl

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjibTaTaM OCBOCHHs OOYYaIOIIMMHCS MPOTpaMM CpeaHEro oOIero ooOpa3oBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM M NpeaMeTHbIM). HayuyHo-meTonuueckoi OCHOBOM A pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MPOrpaMM CPETHETO OOIIETO 00pa30BaHUS SBIISETCS CHCTEMHO-ICATETbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-ACSITENLHOCTHBIM MOJX0JIOM B CTPYKTYPE JTUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHUS MpeiMeTa «XUMHUS» Ha YPOBHE
cpenHero o01iero 00pa3oBaHus BbIICICHBI CIETYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIMMUCS POCCUMCKON TPaKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAaMOCTOSATEIBHOCTH U
CaMOOINPEEIICHHUIO;

HaJIMYMe MOTUBALIUU K 00YUEHUIO;

[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LEHHOCTEH M MCTOPUYECKUX TpaAuIMii 6a30BOM
HayKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOCH JICATEIHHOCTH IIEHHOCTHO-CMBICIOBBIMU yCTaHOBKaMH,
MPHUCYIIUMHU [IETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YMe TMPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYPHI M CIIOCOOHOCTH CTAaBUThH I1€NIM M CTPOUTD KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS MpenMera «XHUMHsS» JIOCTHTaloTCs B EAMHCTBE Y4eOHON W BOCMUTATENBHOM JEATEeIHbHOCTH B
COOTBETCTBHUH C TYMaHUCTUYECKUMH, COITMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IEHHOCTSMU W HJCAJIaMH POCCUHCKOTO T'PaKIaHCKOTO
oO1ecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU M TpaBUJIaMHU TIOBEJEHHUS, CIIOCOOCTBYIOIIMMH MPOIIECCAM CaMOTIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS MpenMera «XHMHs») OTPaKaloT C(HOPMHPOBAHHOCTH OMNbITA MO3HABATENBHOM M MPAKTHYECKOMH
NESATETFHOCTH 00yUYaOIIHUXCS TI0 peaTu3aIiy MPUHATHIX B OOIIECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHHSI K 3aKOHY U TPaBOMOPSIKY;

MPEACTABJICHUS O COLMATIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM NEATETHLHOCTH MPH CO3JIAaHUU YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W MMO3HABATEIBHBIX 3a/ad,
BBITIOJTHCHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX MPU aHAIU3€ Pa3IUYHbIX BUIOB y4eOHOU
NEeSATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HacleINI0 OT€YECTBEHHON XUMUU;

YBaKCHHSI K TIPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MIPAKTHUECKOTO MPUMEHEHUS XUMHH, OCO3HAHHSI TOTO, YTO JOCTIKCHHUS HAyKH €CTh
PE3yNbTAT AMUTEIBHBIX HAOMIOIEHUH, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH M MOCIEAYIOIIEM aHalu3e MH(QOpPMAIK O MEepPeAOBbIX JOCTH)KEHUSIX COBPEMEHHOM
OTCUYCCTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMHU, U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M IOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE
ITOCJIE/ICTBUM 3TUX NOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MIOHMMAaHUs IIEHHOCTEH 310poBOoro M Oe3omacHOro oOpa3a XU3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY
(bu3NIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJTI0IeHUS TTpaBUII 0€30MacHOTr0 OOpAIlleHus C BEIIECTBAMU B OBITY, TOBCEITHEBHOM KU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMPaBWJI MHIWBUIYaTbHOTO U KOJUIEKTHBHOIO O€30MAacHOTO MOBEACHUS B CUTYAIHMSX, YTPOKAIOIMIMX 30POBBIO U
JKWU3HH JIIOJCH;

OCO3HaHUSI MOCJICICTBUM U HETIPUSATUS BPEIHBIX MMPUBBIYCK (YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpPeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B YU4€OHO-UCCIIEOBATENLCKON NeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BHUIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHE B PEILIEHUH MPAKTUYECKUX 33/1a4 COLMaTbHON HAMpaBICHHOCTH (B paMKax CBOEro KJjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY U3YUSHHIO MPOPECCUil pa3IMyHOro po/jia, B TOM YHCIIe HA OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHIYalbHON TpaeKTOPUU OOpa3oBaHus, Oyaymied mpodeccuu W pealu3alud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

IKOJIOTHYECKH 1EI€CO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3emiie;

MOHUMAHUS TJI00ATBHOTO XapaKTepa HKOJOTHMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX TMPOIECCOB HA COCTOSIHHE MPUPOTHOU H
COLIMAJIBHOM CPEJIbL;

OCO3HaHHUs HEOOXOUMOCTH UCTIOIb30BaHUS JOCTIKEHUN XUMHUH I PEIIEHUS] BOIPOCOB PAllMOHAIBHOTO TPUPOIOTOIb30BaAHUS;

aAKTUBHOTO HEMPUSATHS JEHCTBUM, MPUHOCAIIUX BpeI OKpPYXKAIOIIeW MPHUPOJHON cpene, yMEHHUsS MPOTHO3MPOBATh HEOJIAronpHUsTHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U NPEIOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIEHUS, 3KOJOTMYECKOW KYJbTYpBI, ONbITA JEATEIbHOCTH HKOJIOTMYECKON HaIPaBIECHHOCTH,
YMEHHSI PYKOBOJCTBOBAaThCS HMH B I103HABATEIbHOW, KOMMYHHUKATHMBHOW U COIMAJIbHOM MpaKkTUKE, CIOCOOHOCTM U YMEHUS AaKTHBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HIEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTHUKHY;



MMOHUMaHUS CHenUUKH XUMHH KaK HayKH, OCO3HaHHS €€ poiau B (OPMUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
LEJIOCTHOTO TPEACTaBICHUs 00 OKPYXKAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOJAbl U YEJIOBEKA, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOM ITUBHIIM3AIMU: B €€ TYMaHUCTHYECKON HANPaBJICHHOCTH U BaXKHOU POJIHM B
CO3JJaHUM HOBOW 0aszbl MaTEpHAILHOW KYJIbTYpPBI, PEHICHUU TJOOAIBbHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUECKOM, MHUIIEBON M YKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIICUCHUH YCIOBUHN YCIIEUTHOTO TPYAA M SKOJIOTUYECKU
KOM(DOPTHOMH JKU3HH KQKJOTO YieHa 00IIecTBa,

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: IMOHWMAHHMsI CYIITHOCTH METOJOB ITO3HAHHS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh MOJy4yaeMble 3HAHUS Ui aHAIU3a U OOBSCHEHUS SIBICHHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOJSAIIMX B HEM HM3MEHEHUU, yMEHUs
JcJaaThb O6OCHOBaHHI)IC 3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB 1 UMCIOIUXCA JAHHBIX C TCJIBIO IMMOJYUYCHUA NOCTOBCPHBIX BHIBOIOB,

CHOCO6HOCTI/I CaMOCTOATCIIbHO UCIIOJIB30BATh XUMHNYCCKUEC 3HAHUA I PCIICHUA HpO6JIeM B pCAJIbHBIX JKU3HCHHBIX CUTYAallUAX;

HMHTEpeca K MMO3HAHUIO M KCCIICIOBATEIBCKOM ACSITEIIBHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30oBaHHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY IMOJyUYEHHUIO HOBBIX 3HAHUH MO XMMHHU B
COOTBETCTBUU C ) KU3HCHHBIMU HOTp€6HOCT$IMI/I;

HWHTEpeca K 0COOCHHOCTSIM TPYy/ia B PA3IMUHBIX cepax MpodecCHOHATHHON AeITeILHOCTH.

MeTanpeameTHblie pe3yJabTaThl

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeameTa « XUMUs» Ha YPOBHE CPEIHET0 00IIEero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE IS (HOPMUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCHUIUTMHAPHBIE (MEXMpPEIMETHBIE) OOIICHAYYHbIE MOHSTHS,
OoTpaXXaromue MnCJIOCTHOCTD Hﬁy‘lHOfI KapTHHbI MHpa U CHCHI/I(bI/IKy MCTOAOB ITIO3HAHUW, HCIIOJB3YCMbBIX B C€CTCCTBCHHBLIX HayKax (MaTepI/IH,
BEIIIECTBO, DHEPTHUA, SBJIICHHE, MPOIECC, CUCTEMa, HAYYHBIM (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAHHE,
HalIoIeHne, U3MEPEeHne, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIE yueOHbIe JelcTBUA (MO3HABaTelbHbIE, KOMMYHHKATHBHBIC, pETyIsATHUBHBIE), oOecneunBammue (HopMUPOBAHHE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COI[MAJIbHOM KOMITETEHIIUN 00yYaroInXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOIB30BaTh OCBOEHHBIE MEXKIMCIUILUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHMS W YHUBEpCAJIbHBIC Y4cOHBIC
JIEHCTBUS B MO3HABATEIBHON U COLMATILHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHWE YHHUBEPCATbHBIMU YYEOHBIMU TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U
PErYyIATUBHBIMUA }IeﬁCTBHHMH.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/l Mnmo3HaBaTCJIbHbBIMU IlCﬁCTBHSIMH:

1) 6a3oBble JIOrHYecKe AeiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTpEeNEeNATh IENH JeATEIBHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUHU HX JTOCTHIKCHHS, COOTHOCHUTH PE3YNIbTAaThl JACSITCIBHOCTH C
MTOCTaBJICHHBIMH TICIISIMH;

HCIOJIb30BATh MPHU OCBOCHUU 3HAHUU HpI/IéMBI JIOTHYCCKOTO MBIIIJICHUA — BBIACIIATh XapPaKTCPHBIC IIPU3HAKN HOHATHUH U YCTaHABJIMBATb UX
B3aMMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIINC MMOHATHA IJId OG’bHCHGHI/ISI OTACIIBbHBIX (baKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUHU TSI KJIaCCU(UKAITUU BEIIECTB U XUMHUYECKUX PEaKIIHi;



YCTaHaB/IMBATh IPUYUHHO-CIIEJCTBEHHBIE CBS3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTb JIOTHYECKHE pACCYKIEHUS (MHIAYKTUBHbBIE, IEIYKTUBHBIE, 110 aHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTHM U INPOTUBOpEYUs B
paccMaTpUBaEMbIX ABICHHSX, (OPMYINPOBATH BHIBOJIBI U 3AKITIOUCHMUS,

IPUMEHATh B IpOLIECCe IO3HAHUSA, HCIOJIb3yEMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, MpPeoOpa3oBbIBATb MOJEIIbHBIE
IPEJCTAaBICHU — XUMUYECKUH 3HAK (CHMMBOJI) 3JI€MEHTa, XUMHUYecKas (GopMmylia, ypaBHEHHE XMMHUYECKON peakuuu — IpU peleHUH y4eOHBIX
[I0O3HABATENIbHBIX M IPAKTHMUECKUX 3a]a4, MPUMEHSATh HA3BaHHbIE MOJIEIbHBIE IPEACTABICHUS Ul BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aE€MbIX BELECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O TIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHii;

(dbopMyIHpOBATH LENU U 33/1a4H UCCIIC0OBAHUS, HCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENILHO C(HOPMYITHMPOBAHHBIE BOIPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS 1 OCHOBBI 1151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MMPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;

BJaJIeTh HaBBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUS YUEHUUECKUX HSKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUS
HaOII0AaTh 3a XOJOM IPOLECcCa, CaMOCTOATENIBHO IMPOrHO3UPOBATh €ro pe3yibTaT, (popMylupoBaThb OOOOLIEHHS U BBIBOABI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAaHNUS, COCTABISAT, 0OOCHOBAHHBIM OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIIEAOBATEIIbCKOM M TMPOEKTHOW MAEATEIbHOCTH, NPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JINYHbIX METOI0B TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCS B PAa3IMYHBIX MCTOUYHUKAX HH(DOpMaIUU (HaydHO-TIOMyJSIpHAs JUTEpaTypa XUMHUYECKOIO COJEp)KaHUs, CIpaBOYHbIE
nocobusi, pecypcol VHTepHeTa), aHaIM3UpPOBaTh WHGOPMAILUIO PA3JIUYHBIX BHUJIOB U (OPM TNPEJCTABICHUS, KPUTHUYECKH OLIEHUBATH €&
JIOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTH;

(GbopMyIMpOBATH 3aIIPOCHl U IPUMEHSTH pa3IMYHbIE METO/IbI IIPU MOKCKE U 0TOOpe MH(POPMALIUHN, HEOOXOAUMOM JUIsl BHIIOTHEHUS y4eOHBIX
3a]1a4 ONPEEIEHHOTO THIIA;

MIPUOOPETATh OMBIT UCIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOWpaTh ONTUMAaJIbHYIO (OpMy MpelcTaBieHHs] UHGopManuu (CXeMbl, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKU U
JpyTHe);

MCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA IPU PabOTE C XUMHUECKOW MH(POPMALIUEH: MPUMEHATh MEXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHATYpbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISIIHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMHU:

3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ IUAJIOra W/WiM AMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHpPOBAThH CBOU
IPEUIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS IPEJIOKEHHOHN 3a1a4H;

BBICTYIATh C IPE3EHTAIEN Pe3yIbTaTOB M03HABATEIbHON JEATEIbHOCTH, MTOJYYEHHBIX CAMOCTOATENBHO I COBMECTHO CO CBEPCTHUKAMHU
IIPU BBIOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKON pabOThI MO0 MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3alui yaeOHOTro
poeKTa ¥ (GOPMYJIMPOBAThH BBIBOBI MO pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHHUS MO3UIMNA B X0/1e 00CYXJICHUS 1 0OMEeHa
MHEHMSIMHU.



OBiaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOATENIbHO TJIaHUPOBATH U OCYILIECTBIISITH CBOIO [TO3HABATENIbHYIO JIEATEIbHOCTD, ONPEEiss €€ eI U 3aJja4k, KOHTPOJIMPOBATh U IO
Mepe HEOOXOUMOCTH KOPPEKTUPOBATh MpeIaraeMblii alTOPUTM JICHCTBUI MPHU BBIOJHEHUU YIEOHBIX U MCCIIEIOBATEIbCKUX 3a7a4, BBIOUPATh
Hau6osee 3 PeKTUBHBINA CIOCO0 WX pelIeHHs] ¢ y4ETOM IMOJIyYEeHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKHX PEaKIUIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHbIe pe3yJIbTATHI
10 kaace

IlIpedmemmnoie pesynvmamol 0c6oenus Kypca «Opzanuyeckas Xumusy Ompaj;carom:

c(OPMHUPOBAHHOCTh TPEACTABICHUN O XHMHYECKOH COCTaBJIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJM XUMHM B IO3HAHUU
SBJIGHUN NPUPOJbI, B (POPMUPOBAHUHU MBIIUIEHUS U KYJIbTYPbl JINYHOCTU, €€ (YHKIMOHAJIBbHOW I'PAMOTHOCTH, HEOOXOAMMOW MIJisi pELIeHMS
MIPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 37I0POBbIO U IPUPOJHON CpELE;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLINE MOHATUS (XUMUYECKHH 3JI€MEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas CBA3b, CTPYKTYpHas Gpopmyia (pa3BEpHyTas U COKpaIlIEHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHbINA 00BEM, YIIIEpOIHbIN CKeleT, PyHKIMOHAIbHAs TPpyIa, paguKail, H30MepUsl, U30MEPbl, TOMOJIOTMUECKUN ps,
TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA W Aa30TCOJAEPKAIIHUE COCIWHEHMs, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEJIMHEHUs); TEOPUHM M 3aKOHBI (TEOpHsl CTpOEHHUs opraHuyeckux BemectB A. M. byriepoBa, 3akOH COXpaHEHHMsS MAaccChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKHUE 3HAHUSA, JICKALME B OCHOBE ITOHUMAHUs NPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PaKTOIOrMUecKre CBEIEHUSI O CBOMCTBAX, COCTABE, MOJIYYEHUU U O€30MaCHOM HCIOIb30BaHUHN BAXKHEUIINX OpPraHN4 €CKUX

BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

C(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPU3HAKU TOHATUH, YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJb30BAThH
COOTBETCTBYIOIIIME MIOHATHS ITPU ONIMCAHUM COCTABA, CTPOEHUS U NPEBPAILIEHUN OPIraHNYECKUX COEINHEHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJIi COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpalI€éHHON) (GOopMyJZT OpraHMYECKUX BEIIECTB U YPAaBHEHMHM XMMHUYECKHX PEaKIUil, U3rOTaBIUBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX BELECTB
JUIS WIUTIOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OPMHPOBAHHOCT YMEHHH YCTaHABIMBATh NPUHAJIKHOCTh HM3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K
OIpeNIeIEHHOMY KJIacCy/TpyIIe COeIMHEHUN (YIiIeBOJOPObI, KUCIOPO M a30TCOAEPIKAINE COEANHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJMHEHN),
JIaBaTh UM Ha3BaHWA o cucteMaTtmueckord HomeHkiarype (IUPAC), a Takxke NMpHBOIAWTH TPUBHAIBHBIE HAa3BaHUS OT/ACIBHBIX OPTaHUYECKUX
BEIIECTB (3TWJICH, NMPOMNMJIICH, aleTHJICH, STHJICHTJIUKOIb, IIHLEPUH, (eHoN, (GopManbaerus, aueTaabAerusl, MypaBbHHas KHUCIIOTA, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTa, TII0K03a, PPyKTO3a, KpaxMal, HEeJIII0I03a, TIIUIUH);

C(OPMHUPOBAHHOCTb YMEHHSI ONPEAEIATh BUbl XUMUYECKOM CBA3HM B OPIraHUYECKUX COETMHEHUAX (OJMHAPHBIC U KPATHBIE);

C()OPMHUPOBAHHOCTb YMEHHUsl NPHUMEHATH IOJIOKEHHUsSI TEOPUU CTPOEHUs opraHuyeckux semiectB A. M. byriepoBa nns oObscHeHUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOECHMSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;



c(OpPMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh COCTaB, CTpOeHUE, (U3MUECKHEe U XMMHYECKHE CBOMCTBA THUIHYHBIX IpEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWIEH, alleTuiIeH, OyTraauen-1,3, metunOyranuen-1,3, 6eH3011, METaHOI,
3TAHOJI, STUICHTIIUKOJIb, TIIMLEPUH, (EHOI, alleTalbIeTn], MypaBbUHAast U YKCYCHAast KHUCIIOTHI, TJIIOK03a, Kpaxmall, [eJUTI0NI03a, aMUHOYKCYCHAs
KHCIIOTa), WJUTIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXAY HHUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEaKLUUN C HCIOJIb30BaHHEM
CTPYKTYPHBIX GOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb WCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhs (HE(Tb, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOIYKTOB epepaboTKy;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHHS MO0 XMMHYECKHM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMUYECTBAa MCXOJHOTO BEIEeCTBA
WM MIPOJIyKTa PEaKkliu M0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOH 3HaHWK 00 OCHOBHBIX METOJIaX HAyYHOT'O IMO3HAHMSA, UCIOIB3YyEeMBIX B XHMHUHU NPU
M3Y4YEHUU BELIECTB U XMMUYECKUX SIBJIICHUH (HAO/I0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHUE
3HaHUS AJI IPUHATUS PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYALUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH NMPaBUIIa MMOJIb30BAHUS XUMUYECKON MOCYAON U 1a00paTOpHBIM 000PYJOBAaHHEM, a TAKXKE MpaBHUia
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH IO BBITIOJTHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCT YMEHHWH IJIAHUPOBAaTh M BBHIMOJHATH XWMHUYECKHH OKCIIEPHUMEHT (MPEBpAIEHUs] OPraHMYECKUX BEIISCTB IIPHU
HarpeBaHUH, IOJIyYCHHE JTUJICHA M H3yYeHHE €ro CBOMCTB, KAaueCTBEHHBbIE PEAKIMM OPraHUYECKUX BEIIECTB, JEHATypalus OeIKOB IpH
HarpeBaHUH, [[BETHBIC PEAKLUU OEJIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKHM 0€30MacCHOCTHU MpH OOpallleHUH C BEIIEeCTBAMH M JIaOOPaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PpE3yJNbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX peakiuil u
(bopMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKHU AaHAJIU3UPOBATH XMMHUYECKYI0 HMH(OpMalMIo, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpEICTBa
MaccoBoi nHpopmanuu, MHTEpHET U APYyrHUX);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHiIa SKOJOTHUYECKHU 11€71eCO00pa3HOro MOBEACHHS B OBITY M TPYIOBOM JIESATEIBHOCTH B LIEIIX
COXPAHEHHUs CBOETO 37I0POBbSl U OKPYXKAIOLIEH MPHUPOAHOI Cpellbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBHUSI HA JKHUBBIE OPraHU3MBbI ONpeAeNEHHBIX
OpraHMYEeCKUX BEeIEeCTB, MOHUMas cMbica nokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbIIEHUS W MPEIOTBPALICHUS] UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

U OOYYaloLIMXCA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE NPUMEHSTh 3HAHHS OO0 OCHOBHBIX JOCTYIHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUIS CJETbIX U CIA0OBUAAIINX OOYYarOIIUXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3HaueHuit JI. Bpaiinsg ans 3anucu
XUMUYECKUX (POPMYIL.



11 kaace

IIpeomemmnvie pezynivmamul oceoenua Kypca «Oowian u HeOP2AHUYECKAA XUMUA) OMPAHCAIONT

C(OPMHUPOBAHHOCTh IPE/CTABICHUI: O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHON KapTUHBI MUpA, POJIM XUMHMHU B IO3HAHUU
SABIICHUA TPUPOAbI, B (POPMUPOBAHUM MBILIUICHUS W KYJIbTYPbl JMUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl pelICHHS
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHON CpejIe;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOIOJIAratoIue MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30ToI, S-, P-,
d- amexTpoHHBIC OpPOMTANM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBI 00BEM, BAICHTHOCTB, JJIEKTPOOTPULATEIBHOCTh, CTEICHb OKHCICHHS,
XUMHYECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METa/NIMYecKasi, BOJOPO/AHAsA), KPUCTAJUIMUECKas pEIIETKA, TUIIbI XUMUYECKUX peakUui, pacTBOp,
JJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT AUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIUU, XUMUYECKOE

paBHOBECHE); TECOPUU U 3aKOHBI (TECOPHS SNEKTPOIUTHUECKON AUCCOIMAINY, Teproandeckuii 3akon J1. V1. MenaeneeBa, 3aKOH COXPaHEHHUS MaCChI
BEIIECTB, 3aKOH COXPAHEHHS M MPEBPALICHUS SHEPTUUM NPH XUMHYECKHX pPEaKIUsiX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMUH,
MHUPOBO33PEHUYECCKHE 3HAHUS, JIS)KAIINE B OCHOBE IIOHMMAHUS IPUIMHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBICHUH, (DaKTOIIOTNYEeCKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUH U O0€30IIaCHOM HCIOJb30BaHUU BAaXKHEMIIMX HEOPTaHWYECKUX BELIECTB B OBITY M IMPAKTHUYECKOH AEATEIbHOCTU
YeJI0BEKA;

C(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPU3HAKU TOHATUH, YCTaHABIMBATh MX B3aUMOCBSI3b, HCIOJb30BAThH
COOTBETCTBYIOIIME MOHATHUS ITPU ONMCAHUH HEOPTaHUUYECKUX BEIIECTB U X IIPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJisi COCTaBJI€HHUS (OpPMYJ BELIECTB M YPaBHEHHM XUMHYECKHX
peaknwmii, cucremarndeckyto HomeHknarypy (IUPAC) wu TtpuBManmbpHBlE Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHWX BEUIECTB (YrapHbIi ras,
YTJIEKUCIIBIN ra3, aMMUak, Tali€Has U3BeCTb, Heral€Has U3BeCTb, IUThEBas COA, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHHUS] XUMHUECKUX AJIEMEHTOB B COEIMHEHHSX Pa3IMYHOTO COCTaBa,
BUJI XMUMUYECKOH CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMUEcKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsl, MOHHAsA, METAJUTMUECKast ), XapaKTep Cpeibl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COETUHEHUII;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIECTB 110 UX COCTABY K OINpPEAeIEHHOMY KJIacCy/Tpyrmie
COeIMHEHUH (POCThIe BEIIeCTBA — METAJIBI MU HEMETAJLIbI, OKCH/IbI, OCHOBaHMS, KUCIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

chOPMHUPOBAHHOCTh YMEHHUW pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. WM. MenzgeneeBa ©W JI€MOHCTPUPOBATH €T0
CUCTEMAaTU3HPYIOILYI0, OOBSCHUTENIBbHYIO H IPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHM XapakTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3jeMeHToB 1—4 mepuonoB Ilepuoanueckoit
cucTeMbl XUMHYeckux anementoB [I. M. MenzaeneeBa, MCHoib3ysl MOHATHSA «S-, P-, d-dIEKTPOHHBIE OPOUTAIMY», «IHEPreTUYECKUE YPOBHMY,
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHX 3JIEMEHTOB M UX COEJUHEHHH Mo mepuojaM u rpymnmnam [lepuonnyeckoil cucTeMbl
XUMu4YecKux djemeHToB M. Y. Menaeneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKIE CBOMCTBA HEOPTaHMUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KIATh CYILIECTBOBAHME TIE€HETHMYECKOM CBA3M MEX]y HEOPraHWYECKMMH BEIIECTBAMU C IOMOIIBI0 YPAaBHEHHMHM COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIINIL;



C(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XMMHUYECKHUE PEAKLUUU [0 PA3IMYHBIM IpH3HAKaM (YMCIy U COCTAaBY pPEarupyrouiux
BEIIECTB, TEIUIOBOMY () (DeKTy peakiuu, N3MEHEHUIO CTETIEHEH OKUCIICHHS SJIEMEHTOB, OOpPAaTUMOCTH PEAKIINHU, YIaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABISATh YPAaBHEHUS PEaKIUil pa3IMyHBIX TUIIOB, MOJHBIE M COKPAUIEHHBIC YPAaBHEHUS PEaKLUUi HOHHOTO
00MEHa, YUUThIBasl YCIOBHSL, IPU KOTOPBIX 3TU pPeakLU YT 10 KOHIIA;

C(OPMHUPOBAHHOCT YMEHHH MHPOBOIUTH PEAKLMHU, MOATBEPKIAIOIIME KAuyeCTBEHHBIH COCTaB pa3jIMUYHBIX HEOPraHUYECKUX BEIIECTB,
pacIo3HaBaTh OINBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH IOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIIMMT;

c(OPMHUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOH pPEaKIMM OT Pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHUs
XMMHUYECKOI'0 PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTePU30BATh XUMHUYECKHE ITPOLIECCHI, JICXKAIHE B OCHOBE MPOMBIIUICHHOTO TTOJYYEHHsI CEPHON KHCIIOTHI,
aMMMaka, a Takke C(OpPMHUPOBAHHOCTh MpEACTaBIEHUM 00 OOImMX HayyHBIX MPUHLMNAX M SKOJIOTMYECKMX MpolsieMax XHUMHYECKOIro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHHUI MPOBOJIUTH BBHIYMCICHHUS C WCIOIH30BAHUEM IOHITHS «MAccOBasi JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIEHUH TIa30B MPU XUMHUUYECKUX PEAKLIMIX, MACChl BEIIECTBA WM 00bEMA ra30B 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce UM 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(h(ekTa peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IPEBPALICHUS U
COXPAHEHHUs PHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATh IPaBUIa MOJIB30BaHUS XMMUUYECKON TOCYI0H U 1a00paTOpHBIM 000pYJJOBaHUEM, a TAKXKe MTpaBUiIa
oOpallleHus C BeIIeCTBaAMU B COOTBETCTBUH C MHCTPYKLHSAMH IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XMMHUUYECKUHA IKCHEPUMEHT (pa3joKeHHe MEepPOKCHa BOJIOPOJAa B MPUCYTCTBUU
KaTaJn3aropa, ONpeesIeHUe Cpe/ibl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHANKATOpA, BIUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XMMHUYECKON peakiM, peakMi MOHHOTo OOMEHa, KaueCTBEHHbIE PEaKIMM Ha Cyiab(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
pellleHre IKCHEpPUMEHTANbHBIX 3a/1ad 1o TeMaM «Mertamie» U «HemeTtamnel») B COOTBETCTBUM C MpaBUIaMH TEXHHKU O€30MacHOCTH NpHU
oOpallleHuu ¢ BEeHIeCTBAMHM U JIAOOpaTOpPHBIM OOOpYIOBaHUEM, MPEJCTABIATh PE3YJIbTaThl XUMHUYECKOrO SKCIepUMeHTa B (opme 3amucu
YpaBHEHMUI COOTBETCTBYIOLIUX peakUuil U (JOpMYIUPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HH(pOpMAIMIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOUYHUKOB (CpelCcTBa
MaccoBOW KOMMYHHKaIK, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHM COOIMIOAATH MpaBUiia SKOJIOTHYECKH eIeCO00pa3HOro MOBeIeHUs B OBITY U TPYJIOBOU JEATEIbHOCTH B LIEJSIX
COXpaHEHUs1 CBOETO 3J0pPOBbsA U OKPYKAIOLICH MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTH BO3JCUCTBUS HA XKUBBIE OPraHU3MBbI ONPEACIEHHBIX
BEIIECTB, MOHUMasl cMbIci nokazatens [1JIK, noscHsaTs Ha mpuMmepax crocoObl YMEHbIIEHHUS W TPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpPI'aHM3M YEJIOBEKa;

U1 00YyYarolMXCs C OrPAaHMYEHHBIMH BO3MOYKHOCTSIMHM 3/I0POBbsS: YMEHHE IPUMEHSTh 3HaHHS OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MIO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUI;

IUISL CIIETNBIX U CIA0OBUAALINX O0YYAIOIIUXCs: YMEHHE MCIOIb30BaTh pelbe(hHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaitng s 3anucu
XUMUYECKUX (HOPMYII.



TemaTnuyeckoe MIIAHNPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue a3leioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opraHM4eCKON XUMUHU. Tec:pm[ https://resh.edu.ru/
11 CTPOCHUSI OpPraHMYEeCKHX coenuHeHmid A. 3
M. bytieposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 https://resh.edu.ru/
29 HenpenenbHble yrieBOAOPOIBI: aJKEHBI, 5 1 https://resh.edu.ru/
' QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 https://resh.edu.ru/
54 ITpupoHBIE UCTOYHUKH YTIEBOJOPOJOB U 3 1 https://resh.edu.ru/
' uXx rnepepaboTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
31 Crinprer. deron 3 https://resh.edu.ru/
3.2 Anpneruasl.  KapOOHOBBIE — KHCIIOTHI. 7 1 https://resh.edu.ru/

CrnoxHble 3¢upbl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

1 https://resh.edu.ru/

3.3 VYrneBojbl 3

Hroro mo pazneny 13

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust

https://resh.edu.ru/

4.1 AMUHBL. AMUHOKUCIIOTEL. benku 3

Hroro no pazneny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
https://resh.edu.ru/

5.1 [Tnactmaccer. Kayuyku. Boigokna 2

Hroro nio pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34 2 2



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHoypouyHoe muIaHupoBaHue

10 KJIACC
KounyecTBO 4acoB Aara wsytens JaeKTpoHNbIe
Ne uudgposbie
Tema ypoka
n/m Beero Konrtpoabnbie IIpakTnueckue 10a 100 o0pa3oBaTeJbHbIE
padoThI padoThI pecypcol
[Ipenmer opraHumyeckol XUMHH, €€ 06.09 https://resh.edu.ru/
1 BO3HUKHOBEHHE,  pa3ButHe u 1 08.09
3HAYCHHE
Teopuss CTpOEHHS OpPraHUYECKHX 13.09 https://resh.edu.ru/
2 coenuHenuii A. M. Byrneposa, e€ 1 15.09
OCHOBHBIE MTOJIOKCHUS
[IpencraBnenue o KiacCHPpHUKAIMU 20.09 https://resh.edu.ru/
OpraHMYeCKUX BEIIIECTB.
3 Homenknarypa (cucremartuueckas) 1 22.09
u TPUBUAIILHBIC Ha3BaHUS
OpPraHMYECKUX BEIICCTB
4 AJKaHbI: COCTVaB m  cTpoemme, 29.09 27.09 https://resh.edu.ru/
TOMOJIOTUYECKHH P
5 Meran ®u 3TaH — mpoCTEHIIUe 1 06.10 04.10 https://resh.edu.ru/
NPEICTaBUTENN aJIKaHOB
6 AJ'IIieHLII COCTaB M CTPOCHHE, 13.10 11.10 https://resh.edu.ru/
CcBOICTBa
OtuieH u IPONUJICH — 18.10 https://resh.edu.ru/
7 pocTeimume npeacraButenu 1 20.10
AJTKEHOB
8 [Ipaktnueckass pabora Ne 1. 1 1 27.10 2510 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

«Ilonydyenune 3THIIEHA M U3Yy4YEHUE
€ro CBOICTBY

10

11

Ankamuensl.  byraguen-1,3 51
metunoyraguen-1,3.  Ilomyuyenue
CUHTETUYECKOTO KayuyyKa U pEe3UHbI
ANKHMHBI: COCTaB M OCOOEHHOCTHU
CTPOEHHUS, TOMOJIOTUYECKHHA P
Anerunex — IIPOCTEUILINH
IIPE/ICTaBUTEINb AJTKUHOB

Breraucnenus 10 YPaBHCHHUIO
XHUMHYECKOH pe€aKnuun

10.11

17.10

2411

08.11

15.11

22.11

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

Apensl:  OE€H301 W TOJYOIL
TOKCHYHOCTD apEHOB

08.12

29.11

https://resh.edu.ru/

13

14

15

I'eneTnueckas CBS3b
YTJI€BOIOPOAOB, MPUHAAIEKAIIUX K
pa3IMYHbBIM KJaccaM

IIpuponusie VCTOYHUKHU
YIJI€BOJIOPOIOB: NPUPOIHBINA ra3 u
MOMYTHBIE HE(TAHBIE ra3bl, HePTH U
MIPOJYKTHI €€ nepepadoTKu

KonrponsHast paGora mo paszgeny
«¥YTI1€BOAOPOIBD

15.12

22.12

29.12

06.12

13.12

20.12

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

16

Hpe)ICJ'II)HI)Ie OIHOATOMHBIC
CIOMPTBI: METaHOI M  3TaHOIL
Bonoponnas cBs3b

12.01

27.12

https://resh.edu.ru/

17

MHoroaromMHbIe CIIUPTBHI:
STWJICHIINKOJIb U MIINLEPUH

19.01

10.01

https://resh.edu.ru/

18

@eHoJI: CTpOEHUE  MOJIEKYJIBI,

26.01

17.01

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

¢buznyeckue u XUMHUYECKHE
CBOICTBa, TPUMEHEHHUE

19

20

21

Anpnerunsl:  Gopmanpaerus  H
aleTanpJerul. AeToH
OAHOOCHOBHBIE npeenbHbIe
KapOOHOBBIE KHCIIOTBI: MypaBbUHAs
U yKCyCHas

[Ipaktuueckass pabora Ne 2.
«CBolicTBa  pacTBOpa  yYKCYCHOH
KHCIIOTBI)

02.02

09.02

16.02

24.01

31.01

07.02

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

CreapuHoBas u 0JICMHOBAst
KHCJIOTHI, KakK npeacCTaBUTCIN
BBICIINX KapOOHOBBIX KHCJIOT

23

24

25

Meuia KakK COJIH BBICIIIAX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe
JNIEUCTBUE

CrnoxHble 3(pupbl KaKk IPOU3BOIHbIE
KapOOHOBBIX  KHMCIOT. ['maponus
CIIOKHBIX 3(hHUpOB

}KI/IpHI ruapoJjn3, IMIpUMCHCHHC,
Ounoyorunueckas POJIb KUPOB

01.03

15.03

22.03

14.02

https://resh.edu.ru/

21.02

28.02

06.03

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

26

VTIieBoanl: COCTaB,
KJIacCU(pUKAIIHS. Baxueiinue
MIPEICTaBUTEIIH: TJIIOKO03a,
¢bpyxTO3a, caxaposa

05.04

13.03

https://resh.edu.ru/

27

Kpaxman w  memmono3a  Kak
MPUPOIHBIE OJIUMEPBI

12.04

20.03

https://resh.edu.ru/

28

KonrponsHast pabora mo paszaeny

19.04

03.04

https://resh.edu.ru/
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«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS»

29

AMMHBI: METUJIAMWH W aHWJINMH

26.04

10.04

https://resh.edu.ru/

30

IIpomexxyrounas aTrecTanusl.
Hrorosoe TectupoBanue 3a kypc 10
KJacca.

03.05

17.04

https://resh.edu.ru/

31

AMHUHOKHCIIOTBI Kak aM{(OTepHbIC
OpPraHUYeCKUE  COCAMHEHUS, WX
OHOJIOrHYECKOe 3HAYCHUE.
Ilentuaer.

32

33

benku KaK MPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS
OcHOBHBIE MOHSITUS XUMHH

BBICOKOMOJIEKYJISIPHBIX
COE€INMHEHUN.

34

OCHOBHI)IG METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHMH. IInactmaccel,
Kay4yKH, BOJIOKHA

17.05

24.05

24.04

https://resh.edu.ru/

08.05

15.05

https://resh.edu.ru/

https://resh.edu.ru/

22.05

https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB IIO
[NPOTPAMME

Pe3epBHoe Bpems-24.

31/34
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Y4eOHO-MeTOAMYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mpolecca
Oobs13aTesIbHBbIE YUeOHbIe MATEPUAJIbI VISl YYEHUKA

e Xumwus, 11 knacc/ I'abpuensa O.C., OctpoymoB W.I"., CnaakoB C.A., AkimorepHoe o0miectBo «M3aatenberBo «IIpocBenienney
o Xumus, 10 xknacc/ I'abpuensia O.C., OctpoymoB U. I'., Cnaakos C. A., AkuronepHoe o6mectBo «M3marenbctBo «lIpocBemenne»

MeToauueckue MaTepHaJibl 1JIfl YYUTECIA

e Xumus. IlpoBepounsie W KoHTponbHBIE paboTel. 10 kmace/ TI'abpumensn O.C., I'.I'.JIeicoBa, AxmmoHepHoe o0mectBo «M3maTenscTBO
«IIpocBemienue»

e OOmas xuMus B TecTax, 3aaa4ax, ynpaxuenusx. 11 ximacc/ O.C.I'abpuensn, U.I.Octpoymos, UznatensctBo «podar»

Hudposbie o0pa3oBaTesibHbIE pecypchl U pecypcebl ceTu UHTepHeT

https://resh.edu.ru/ Poccuiickas mekTpoHHAs MIKOJA.
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