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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeaHero oolmero odpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «0O06 o6pa3oBanuun B Poccuiickoii
@enepann», TpeOOBaHUI K pe3ylbTaTaM OCBOCHMSA (enepaibHOi  00pa3oBaTeNbHOM
nporpaMMmel cpeanero obmero oopazosanusa (POII COO), npencraBiennbix B denepaabHOM
rocyJapcTBeHHOM oOpa3zoBarenbHOM cranaapre COO, ¢ yuérom KoHuenmum mpenopaBaHUs
y4eOHOro mpeamera «XuMHUs» B 00pa3oBaTeIbHBIX OpraHu3aiusax Poccuiickoit denepamnuu,
peanu3ylolmMX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPaMMbl, M OCHOBHBIX IOJOXECHUH
«Crparerun pazutusi BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa no 2025 roma»
(Pacnopspxenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMBbI M0 XMMHH, K OMpEIeTIeHUI0 oOIel CTpaTeruu
00y4eHHUs, BOCTIUTAHUS U Pa3BUTHUA O0YUAIOIIUXCS CPEICTBAMH y4eOHOTrO mpeaMeTa « XUMUs
qst 10—11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIeNTyalbHbIe ntosioxeHus ®I'OC COO
0 B3aMMOOOYCJIOBJICHHOCTU LEJNEH, COACpX aHUs, PE3ylIbTaTOB OOy4YeHUS U TpeOOBaHUU K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH 00111e00pa3oBaTeIbHON OpraHu3auy,
SBJIIETCS HEOTHEMJIEMOM 4YacThbi0 MX OOpa30BaHHOCTH. OHO CIIY’)KUT 3aBEpILIAIOLINM 3TaroM
peanu3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIHOUEBBIX HEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CUCTEME XMMHUYECKOro 00pa3oBaHus. JTU LIEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyJIbTyphl 4YelOBEKa, a TakKkKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHMSI K CBOEMY 3[0POBBIO U TPUPOIAHON cpene.
Peanmsyercs xummueckoe o0pa3oBaHHe OOydYAIOIMIMXCS HA YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI CpEICTBAMH Yy4eOHOro TMpeaMeTra «XUMHUs», COAepkKaHHe U IOCTPOEHHUE
KOTOPOTO OIpeJesieHbl B IMpOrpaMMe MO0 XUMHUHU C Y4ETOM CHeHU(pUKH HAyKd XHMHH, €€
3HaYeHHUs] B MO3HAHUM MPHUPOABI U B MaTepUAIbHON >XKM3HU OOIIECTBA, a TaKke C y4ETOM
o0IIKX 1eNel M MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CPEIHETO
obmero oobpazosanus B Poccuiickoii @eneparium.

XUMHUS Kak DJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPAET OCOOYI0 POJIb B COBPEMEHHOM
[IMBHUJIN3AIMH, B CO3/IaHUHA HOBOW 0a3bl MaTepuabHOW KyJIbTyphl. OHa BHOCHT CBOM BKJIAJl B
dopmMHupoBaHHE  paIMOHAIBLHOTO  HAYYHOTO  MBIIUICHHS, B  CO3/JaHUE  LEJIOCTHOTO
npencTaBieHuss 00 OKpYy)KalllleM MHUpe KaKk O €IUHCTBE MPHUPOAbI U YeJIOBEeKa, KOTOpOe
¢dbopmupyeTcss B XUMHM Ha OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpa,
OCO3HaHUSl B3aMMOCBS3M MEXIy CTPOCHHEM BEUIECTB, MX CBOMCTBAMH U BO3MOXHBIMU
00JIaCTSIMH TPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOThEMIIEMOM
YaCThI0 MHUPOBOM KYJIBTYpHl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPYyJda W XKU3HU KaxJI0To
yrieHa oOmecTBa. CoBpeMEHHas XUMHUS KaKk HayKa CO3WJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTMI HampaBi€Ha Ha pelIeHUuEe TJI00anbHbIX MpOOJIEM YCTOMUMBOTO pPa3BUTHS
YellOBEYeCTBA — CBHIPbEBOM, HHEPreTHUYECKOM, MHILEBOM, IKOJIOTHYECKOW Oe30MacHOCTH U
OXpPaHbI 3710POBbSL.

B coorBercTBUM ¢ OOmMMHM LEISIMH M TPHUHLUIAMU CpeAHEro oOmero oOpa3oBaHUA
comepkanue npenmera «Xummus» (10—11  kmaccel, 0a30BBI  YpOBEHb  HM3YUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOyYaroluxcs,
HEOOXOUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIECIIHOTO BKIIOYCHHUS
B JKH3Hb COLIMyMa, NPOAODKEHHS OOpa3oBaHMS B pPa3iIMYHBIX O0JIACTSAX, HE CBA3AHHBIX
HEMOCPEJACTBEHHO C XUMUEH.

CocTaBiOINUMU NpeaMeTa «XUMHUA» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckasi XUMHsD) U
«OOmasi ¥ HeopraHuveckass XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHUS KOTOPBIX
SIBIITFOTCSI  OCHOBBI 0a30BOM HAyKH: CHUCTeMa 3HAHUH TI0 HEOPraHWYecKoW XuMuu (C
BKJIIOUEHUEM 3HAHHUI W3 OOIIel XUMUHU) U OpraHuyYecKoil xumuu. PopMUpOBaHHE NAaHHOU
CHCTEMBI 3HAaHUH MPH M3YYCHUHU TpeaAMeTa 00eCcIieYMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOTr000pa3us BeIIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanust KypcoB — «Opranunyeckas xumusi» u «OO0mas ¥ HeopraHudecKas
XUMUSD» CPOPMHUPOBAHA B MPOrpaMMe O XUMHH Ha OCHOBE CHUCTEMHOTO MOJX0/1a K U3yYCHHIO
yueOHOro Marepuajga M OOyCIIOBJIIEHA HMCTOPHUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUN Ha



OTIPENIEIEHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OPTraHMYECKOW XUMHH BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKO TEOpUU CTPOEHUS OPraHMYECKUX COEAMHEHHH, a
TaKXKe Ha YPOBHE CTEPEOXMMHYECKHX W 3JICKTPOHHBIX MPEICTABICHUNH O CTPOCHHUW BEIIECCTB.
CBenenus 00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B PAa3BUTUM — OT YIJIEBOJAOPOJOB 10
CIIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COCIMHEHHWH. B Kypce opraHMYeckoil XMMHU TOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOIO O0IIEro obpa3oBaHHs NEpPBOHAYAILHBIC
NPEJCTAaBICHUA O XUMHUYECKOW CBS3M, KIACCU(MUKALUOHHBIX IPU3HAKaX BEIIECTB,
3aBHCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, 0 XUMHUECKON PeaKLnu.

ITon HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMuUs» 0a30BOr0 YpOBHS paccMaTpUBAETCs
M3yYEHHBII Ha YPOBHE OCHOBHOIO O0OIEro o0pa3oBaHUs TEOPETHUECKUI MaTepuan Hu
(baKTOJIOTHUYECKUE CBEICHUS O BEIIECTBAX W XUMHUYECKOU peakiuu. Tak, B YaCTHOCTH, B Kypce
«O061mas 1 HeopraHuyeckast XMMHUsD» 00yUYaIOIIMMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE IMEPUOJUUYECKOro 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOIMYECKUX MO3MLHUH,
riny0ke TMOHSATh HUCTOPHYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT 00oOmaromen 1o
OOBSCHSIONICH M MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXHEWIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX H
IPUMEHEHUH, a TaKXkKe O XHMHUYECKHX pEaKIHsX, HUX CYIHOCTH U 3aKOHOMEPHOCTSX
npoTeKaHus JornoinHseTcs B Kypcax 10 u 11 kmaccoB 3jaeMeHTaMH COAEp)KaHUs, UMEIOIIUMHU
KyJIBTYPOJIOTMUECKUI M MNPHUKIAJHOM XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHMAaHMIO
B3aMMOCBSI3M XMMUHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIBHOW H
MPAKTUYECKON N1€ATEIIbHOCTU 4YEJIO0BEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBa)KEHHUS K IPOLIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MIPOOJIEMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIHBATh MHPOPMALIUIO M IPUMEHSTH €€ IS TIONOJTHEHUS 3HAHUHN, PeIICHHS
MHTEJUIEKTYaJIbHBIX U HKCIEPUMEHTAIBHBIX HCCIeI0BaTeNbCKHUX 3aha4. B nenom conepxkanue
yueOHOTro npenMeTa «XUMHUsSD» JaHHOTO YPOBHS M3YYEHHUS OPUEHTHPOBAHO Ha (OPMHPOBAHUE
y 00ydJarmmmxcs MHUPOBO33PEHUYECKON OCHOBBI I TMOHUMAaHUS (UIOCO(DCKUX MU, TaKUX
KaK: MaTepHajbHOE €JIMHCTBO HEOPTaHWYECKOTO M OPraHWYECKOro Mupa, 00yCIOBIEHHOCTh
CBOWCTB BEIIECTB UX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTb INPUPOAHBIX SBICHUHA MyTEM
HKCHEPUMEHTa M PEIICHUS NPOTHBOPEYH MEXIy HOBBIMU (DaKTaMH M TEOPETHYECKUMHU
NPEANOChUIKAMH, OCO3HAHHE POJIM XUMHUHM B PEIIEHUH 3KOJOIMYECKHX MpoOJeM, a Takxke
npobaeM cOepekeHUsl YHEPTeTHUECKUX PECYpCOB, CHIPhS, CO3JaHHUS HOBBIX TEXHOJIOTHUH H
MaTepHaoB.

B mutane pemieHust 3a1a4 BOCIIUTAHMSA, PAa3BUTUS M COLMAIM3ALMU OOYYAIOUINXCS TPUHSTHIC
IpOrpaMMOil MO XMMMH IMOJAXOAbI K ONPEIENCHUIO COAEPKAHUS U IMOCTPOCHMs IpenMeTa
npeaycMaTpuBaoT (OPMHPOBAHNE YHUBEPCATBHBIX YUEOHBIX ICHCTBUI, MMEIOHMX 0a30BOe
3HAYE€HUE JUIl PA3JIUYHBIX BHJIOB JESATEIBHOCTH: pPELIeHHs NpoOjeM, MOMCKa, aHalu3a U
00paboTku HH(MOPMAIMH, HEOOXOJUMBIX IS TNPHOOPETEHUS ONbITa MPAKTHYECKOW H
HCCIIEI0BATENbCKON JAESITebHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUH.

B npakTuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, TaK U Ha
YPOBHE CpeAHEro o01ero oopa3oBaHus, P ONPEIEICHUN COAEPKATEIbHON XapaKTePUCTUKU
HeNeil W3y4eHUs IpenMeTa HalpaBIeHHEM MEPBOCTEIICHHONH 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércst (OpMHPOBAaHME OCHOB XUMHUECKOM HayKH Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JEATENIbHOCTU YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MUPOBOM KyJnbTypbl. C METOAMYECKON TOYKM 3pEHMsI TaKOW MOJXOJ K ONpEAENICHUIO Lesen
U3yUYeHUs ITPeIMETa SBISIETCS BIIOJIHE OMPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIABHBIMU ENISIMU U3yUYeHUS ITpeaMeTa « XUMuUs Ha 6a30BOM
ypoBHe (10 —11 x1.) sBNIsITOTCA:

. (dbopMUpOBaHHE CHCTEMbl XMMHYECKUX 3HAHUH KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HayYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JI€KaT KIIIOYEBbIC IOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XMMUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U IMOHUMaHHE
CYIIHOCTH JIOCTYNHBIX OO0OOIIEHUIH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C
UCTOPUEH MX PA3BUTHUS M CTAHOBJICHUS;

o (dhopMHUpOBaHKE W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAaX IMO3HAHHS BEIIECTB H
XMUMUYECKUX PeaKIHid, HEOOXOAUMBIX /ISl MPUOOPETEHUs] YMEHUIA OpPHEHTHPOBATHCA B MUpE



BEIICCTB M XHMHUYCCKHUX SIBJICHUH, WMCIOIIMX MECTO B MPHUPOAC, B TPAKTHUYCCKOH H
MOBCETHEBHO JKU3HH,

o pa3BUTHE YMEHUH H CHOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAONIOIEHUEM H
O0BSICHEHHEM XUMHUYECKOTO HKCIIEPUMEHTa, COOIII0ICHIEM MIPaBIII 0€30acHOr0 OOpaIeHHs C
BEIIECTBAMH.

Hapsiny ¢ aTuMm, copepkarenpHas XapaKTepUCTHKa IleJied W 3a/ad M3ydeHus IpeaMera B
mporpaMMe 10 XUMHU YTOYHEHa U CKOPPEKTHpPOBaHAa B COOTBETCTBHH C HOBBIMH
MIPUOPUTETAMU B CHCTEME CpeIHero oo1iero oopazoBanus. CeroiHs B MpenoaBaH XUMUU B
Oonpield CcTeeHW OTHAETCSl MPEANOYTCHHUE TPAKTUYSCKON KOMITIOHCHTE COJICpIKaHUs
oOyueHusi, OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIe00pa3oBaTeIbHON
OpraHM3alliy, BIJICIONIEro He HaOOpOM 3HAHMM, a PYHKIIMOHATHHONW TPAMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHHSIMU aKTUBHOTO TTOJTYYCHHS 3HAHUH M PUMEHEHUS MX B PCATbHOM KU3HU
JUTSI pEIICHUs TPAKTUYECKUX 3aau.

B cBsi3u ¢ 3TUM TIpH M3YYCHHH MpeaMeTa « XUMHES» JOMHHUPYIOIMIEe 3HAUCHHE MPUOOPETaoT
Takue LeNH U 3aJa41, KaK:

ajanranus 00yJaroIUXCs K YCJIOBUSM JUHAMUYHO Pa3BUBAOIIETOCS MHUpa, (OPMUPOBAHUE
MHTEIJICKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEITbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HECHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE Yy O00yUYAIONINXCS KIFOYCBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIINM), UMEIOIIIX
YVHHUBEpPCATbHOE 3HAYCHHUE VIS Pa3NUYHBIX BUIOB JIEATEIHHOCTH: PEIICHUS MpoOyieM, MOMCKa,
aHanu3a U 00paboTKu MHPOPMAIMH, HEOOXOIUMBIX JIJISi TPHOOPETCHHS OIbITA ACATEIHLHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe IS OLUEHKH C TO3HIIHA
9KOJIOTHYECKOM 0e30MacHOCTH XapaKTepa BIWSHHUS BEHICCTB M XUMHUYECKHX ITPOIECCOB Ha
OpPraHH3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE TI03HABATEIHHBIX HHTEPECOB, HWHTEIUICKTYaJIbHBIX M TBOPYCCKUX CIOCOOHOCTEH
O0yJarommxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHUS O XUMUHU B
COOTBETCTBHM  C  JKH3HCHHBIMH  IOTPEOHOCTSMH,  HCIIOJIb30BaTh  COBpPEMEHHBIC
WH(GOPMAIMOHHBIE TEXHOJOTMH 7S TOWCKAa W aHanmu3a y4eOHOW W Hay4HO-TIOMYJISIPHOM
HH(POPMAITUN XUMHYECKOTO COICPIKAHMS;

dbopMUpOBaHHE U PA3BUTHE y OOYYAIOIIMXCS ACCOIUMATHUBHOTO U JIOTHUYECKOTO MBIIUICHUS,
HaOJIIOIaTEIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOphIE OCOOCHHO HEOOXOIMMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y 00yJarONuXcs YOSKIEHHOCTH B TYMaHUCTHYECCKOW HAMPABICHHOCTH XUMHH, ¢
BXXHOW pONM B pEUICHHH TI00aIbHBIX MPOOJIEM pPAMOHATBHOTO MPUPOONOIH30BAHMS,
MIOTIOTHCHHSI YHEPTETHYCCKUX PECYPCOB M COXPAHEHHS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEpeKHOTO OTHOMIEHUS K TPUPOJAE U CBOEMY 3I0pPOBBIO, a TaKKe
MPUOOpPETEHUsI OMNbITa HCIIOJIB30BAHMS TOJYYEHHBIX 3HAHUWA 7 MPHUHATHS TPaMOTHBIX
pEIICHUH B CUTYAIUsX, CBA3aHHBIX C XUMHUUECKUMHU SBICHUSIMHU.

B ydeObHOM maHe cpemHero ooOmero oOpa3oBaHUS TPEAMET «XHUMHUS» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB NMpeaAMETHON 001acTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO1ree 4yuCIIO 4YacoB, OTBENEHHBIX JUISI M3YYEHHS XMMHH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero oopasoBanus, cocTaBiser 68 dacoB: B 10 kmacce — 34 uvaca (1 gac B Henmeno), B 11
kiacce — 34 vaca (1 4ac B Heneo).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTruyeckne 0CHOBbI OPraHU4eCKOH XUMHUM

[Ipenmer opraHuueckold XuUMUHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOIYYEHHUU
HOBBIX BELIECTB M MarepuayioB. Teopusi CTpOEHUsT OpraHUYecKux coeauHeHud A. M.
ByrtnepoBa, e€ ocHoBHbIe monoXkeHUA. CTpyKTypHbIE (POPMYJBI OPraHUYECKHUX BEIIECTB.
I'omonorus, uzomepusi. XuMuueckasi CBA3b B OPraHUYECKHX COCIUHEHMUSIX — OJUHApHBIE U
KpaTHbBIE CBSI3H.

[IpencraBienne o KiIacCU(UKANMKA OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHuYecKux
COEMHEHHH (cucTeMaTtuyeckas) W TpUBUAJIbHbIE Ha3BaHUS BAXKHEUIIUX IpeJCTaBUTENIEH
KJIACCOB OPraHUYECKUX BELIECTB.

DKClepUMEHTANIbHBIE METOJAbl W3Y4YEeHMsI BEIIECTB M MX IMPEBPALEHUI: O3HAKOMIIEHHE C
o0Opa3amMy OPraHUYECKUX BEIIECTB U MaTepHajaMd Ha MX OCHOBE, MOJICIHPOBAHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HaONIOJICHHE M ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MpH HarpeBaHUMW (TUIaBIeHUE, OOYIJIMBaHHE W
ropeHue).

Yraesonopoabl

AJIKaHbBI: COCTaB M CTPOCHHUE, TOMOJOTHMYECKMM psi. MeraH W 3TaH — HpocTerme
MPEJICTABUTENIN alKaHOB: (pU3MYECKHe M XUMHUYECKHE CBONCTBa (peakiMu 3aMEIICHUs H
TOpEeHMs), HaX0KJIeHUE B IPUPO/JIE, TOITYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psAl. DTUIIEH W MPONWIEH — MNPOCTEHIINe
MPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHe W XMMUYECKHE CBOWCTBA (peaklUuu TUIPUPOBAHMS,
raJIOrTeHUPOBAHMS, TUPATALIMH, OKHCIICHHS U TIOJUMEPHU3ALINN ), TOJIyYCHHE U IPUMEHEHHE.
Ankanuensl: Oytaamen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEUIINE XHWMHUUYECKHE
cBOicTBa (peakuus nonuMmepusanun). [lonyueHne CHHTETUUECKOTO KayuyKa U pEe3HHBI.
AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUNA ps/l. AIETHICH — MPOCTEHTITNI
NPEJCTaBUTENIb AJIKWHOB: COCTaB, CTPOCHHUE, (U3NYECKHEe M XMMUYECKHE CBOMCTBA (peakIuu
THJIPUPOBAHUS, TaJIOTeHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyYeHUE U IPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3MYECKHE W XUMHUECKHME CBOWCTBA (peakuuu
raJIorTeHUPOBAHUSA M HUTPOBAHUS), MOJyYeHUE W NpuMeHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u xumuieckue ceoucmea (PeaxKyuu 2ar02eHUpOBaAHUs U HUMPOBAHUSL), NOyYeHUe U
npumeHnenue. TOKCUYHOCTH apeHOB. ['‘eHeTnyeckas CBsSI3b MEXAY YIJIEBOJAOPOIaMH,
MPUHAAJICKAITUMU K Pa3IMYHBIM KJlaccaMm.

[TpupoaHbIe UICTOYHUKH YTAeBOAOPOI0B. [IpupoaHbIii a3 u monyTHbIe HedTIHBIC ra3bl. HedTh
u e€ npoucxoxaeHue. CrocoObl nepepaboTki HePTH: MEpEeroHKa, KPeKHHT (TePMUYECKHH,
KaTaJIMTHYeCKuii), mmposm3. I[IpoaykTel mepepaboTku HePpTH, HUX TNPUMEHEHHE B
MPOMBIIIJICHHOCTH | B ObITY. KaMeHHBIN YyToib ¥ MPOIYKTHI €ro MepepadboTKH.
DKCIepUMEHTANIbHBIE METOJAbl W3Y4YeHHs] BEIIECTB M HMX IMPEBPAILEHUI: O3HAKOMIIEHHE C
o0pasnamu ImIacTMacc, KayqyKoB M pe3uHbl, KoyeKn «HepTb» u « YTomby, MOIeIupoBaHe
MOJIEKYJT YIJIEBOJOPOJOB M TalIOT€HOMPON3BOAHBIX, MPOBEIECHUE MPAKTUYECKON pPabOThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €TI0 CBOMCTB.

Pacuérnble 3agaun.

Brruuciienust o ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOIUYECTBA UCXOIHOTO
BEIIECTBA MJIM MPOAYKTa pPEaKIMHU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3
MCXOIHBIX BEILIECTB WM MPOJYKTOB PEAKIIUH).

Kucaopoacoaep:xamue oprannyeckue coeinHeHUs

[IpenenpHBlE OMHOATOMHBIE CHUPTHL. MeTaHON U 9JTaHON: CTpOeHHe, (U3UYecKHe u
XUMHUYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMU METaJlIaMH, rajlor€HOBOJIOPOJAAMHU, TOPEHUE),
npuMeHeHrue. BoJoponHble CBS3M MEXIy MOJEKyJlaMHu chupToB. JlelicTBUe MeTaHolla H
ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaroMHbie COUPTHL. DTUICHIIIMKOIL U TIUIEPUH: CTPOeHHUE, (U3NUECKHUE U XUMHUECKHe
CBOMCTBAa (B3aMMOJEWUCTBHE CO ILIEJIOYHBIMU METaUIaMM, KayeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CIUpThI). JlelicTBUe Ha OpraHu3M uesnoBeka. lIpuMeHeHue TIUIEpUHA |
STUJICHTJIUKOJIS.

®deHo: CTpOCHUE MOJEKYJbl, (U3NYECKUEe U XUMUYecKHue cBoicTBa. TOKCHUHOCTH (heHoa.
[Ipumenenue enona.




Anbneruipl U kemonsl. DopManbIeTHa, alleTAIbACTH: CTPOCHUE, (PU3NUECKHE U XUMHUIECKHE
CBOMCTBA (peaklUy OKHCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC PEAKIUH), MOTy4YyeHHE U
MIpUMEHEHUE.

OAHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YKCYCHAsi KHUCIIOTHI:
cTpoeHue, (hU3MYeCKue U XUMHUYECKHE CBOWMCTBa (CBOMCTBa, oOmue sl Kjacca KHCTIOT,
peaxius dTepuduKaIym), mojiydeHue u npumeHenrne. CTeapuHoBas U OJIEMHOBAS KUCIOTHI Kak
MIPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaKk COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOILIEE JICHCTBHUE.

Crnoxuble 3(upbpl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonoruueckas posib KUpPOB.

VYrieBonpl: cocTaB, KiacCHU(pUKAIMSA YIIIeBOIOB (MOHO-, AW- W Tonucaxapuisl). [mrokoza —
MPOCTEHINKA MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYNbI, PU3NYECKUE U XUMHUYECKHE
cBoiicTBa (B3auMmozeiictBue ¢ ruapokcugom Mmenu(ll), okucieHne amMMuUayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPUPOJE,
pUMeHeHue, Ouonoruyeckas poib. @otocunTe3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u wnemtono3a kak HOpupojHble mnoiauMepbl. CTpoeHHE Kpaxmajia U IEJUTIOJIO3BI.
duznueckre U XMMHUYECKHUE CBOICTBa Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs! PEaKIUs C HOA0M).

DKCIEepUMEHTANIbHbIE METOJIbl HW3Y4YEHHUsI BEIIECTB W MX MPEBPALLEHUN: TNPOBEJICHUE,
HAOJIIOJIEHUE U OINKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: T'OPEHHE CHUPTOB, KaueCTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKucieHue sTaHona okcuaoMm wmemu(ll)), MHOrOaTroMHBIX
cupToB (B3auMojelicTBUe TauiepuHa ¢ ruapokcuaoM meau(ll)), ampaerumaoB (OKUCIeHHE
aMMHUaYHbIM pacTtBopoM okcuaa cepebpa(l) m rugpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga ¢ HOJOM), TPOBEICHHUE TMPAKTHYECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérhrle 3agaun.

Bbruncnenus o ypaBHEHUIO XMMHUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BELIECTBA WJIM MPOAYKTa pPEaKIMHU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WU MPOJIYKTOB PEAKIIUH).

A3zoTcoaeprkaliye OpraHi4eckie CoeIMHEeHNS.

AMMHOKHUCIOTBI Kak aM(OTepHbIe OpraHuveckue coenuHeHus. Du3nueckue M XUMUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha MpuMepe TriauiuHA). buojormueckoe 3HaYeHHE aMUHOKHCIOT.
ITentuasl.

benku kak mNpupoAHbIE BBICOKOMOJEKYJApHBIE coenuHeHus. IlepBuyHasi, BTOpUYHAs H
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBa OCJKOB: THAPOIU3, JCHATypaIus,
KaueCTBEHHbBIE PEaKIIH Ha OEIKH.

DKCIIepUMEHTAIILHBIE METOABl W3YYCHHS BEIIECTB W WX TPEBpalICHUN: HaONIOJCHUE U
OMHCaHUE JEMOHCTPALMOHHBIX ONBITOB: JEHATypalus OENKOB IMPH HarpeBaHWU, I[BETHHIC
peaxiuu OeIKoB.

BricokomosieKyJIIpHBbIE COeTNHEHHUS

OCHOBHbBIE TIOHSITUSI XWUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHMI: MOHOMEp, TIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPH3AlUH, CPEOHss MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJTUMEPHU3ALIHS U TOJTUKOHICHCAIHS.

DKCIepUMEHTANIbHBIE METOAbl W3Y4YeHHs BEIIECTB M HMX MpEBpallleHUui: O3HAKOMIIEHHE C
oOpa3amMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIIOKOH, MJIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeAMETHBIX CBs3€M MpH HM3ydeHHH opraHudeckod xumuu B 10 Kiacce
OCYIIECTBJISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHSITUM, SIBISIFOIIMXCS CHCTEMHBIMH I OTIENBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOTO
LMKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE TIOHSTHS: SBICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpPUs,
aHaIM3, CHHTE3, KiacCHU(UKAIUs, MEPUOIUIHOCTh, HAOIIOJCHHE, U3MEPEHHUE, IKCIIEPUMEHT,
MOJEJIMPOBAHUE.

dusuka: mMaTepusi, SHEPrus, mMacca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPTeTHUYECKUN YpPOBEHb,
BEIIECTBO, T€J0, 00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3MUECKHUE BEIUYMHBI U €UHUIIBI
WX U3MEPEHUSI.



buonorust: kierka, opranusMm, Ouochepa, oOMEH BelIeCTB B oOpraHusMe, (QOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yIrIeBOAbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.
TexHONOrMs: MHILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MHMTAaHUS, MOIOLIME CPE/ICTBa,
JICKApCTBCHHLBIC n KOCMETHUYCCKUEC mpernaparsl, Marcpuajibl U3 HCKYCCTBCHHBIX H
CHUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0OCHOBbI XUMHUH

XuMuueckuil  sneMeHT. AtoM. Snpo aroma, HM30TOMBI.  DJIEKTpOHHAs  000J0YKa.
DHepreTUYeckue ypoBHH, OYPOBHU. ATOMHBIC OpOuTaiy, S-, P-, d- asiemeHThI. OCOOEHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO0 OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOHPUTYpalrs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumuyeckux osiementoB . U.
MenneneeBa. CBA3p nepuOAMUYECKOTO 3akoHa M llepnoanueckoil cHCTEMBl XMMHUYECKUX
anementoB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHE CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M OOpa3yeMbIX HMH TPOCTBIX H CIIOKHBIX
BEILIECTB I10 TpyNIaM U NeprojaM. 3Ha4eHHE NMePUOANYECKOro 3aKOHA B Pa3BUTUHU HAYKU.
Crpoenue BeniecTBa. XUMHUYECKas CBA3b. BBl XMMHUECKOH CBSA3M (KOBAJEHTHAsI HEMOJISIpHAS
U TIOJISIpHAsi, MOHHAsA, MeTajuinyeckas). MexaHn3mbl 00pa3oBaHusl KOBAJIEHTHOW XHMHUYECKOM
cBsi3u  (OOMEHHBII M JOHOPHO-AaKIENTOpHBIN). Bomoponnas cBs3b. BaneHTHOCTb.
DneKTpooTpuIATENbHOCTh. CTENneHb OKUCIEHUs. FIOHBI: KATUOHBI K AaHUOHBI.

BemectBa MOJNEKYJISPHOIO M HEMOJIEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BelIecTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU.

[lonsiTne o nucnepcHeIX cucremax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 1oiis
BELIECTBA B pacCTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHknatypa HeOpraHWYecKuX BEILIECTB.
I'eneTnyeckas CBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAUIEKAIIMX K PA3IMYHBIM KJIaccaM.
Xumuueckass peaknusa. Kraccupukanumss XUMHUYECKUX pEaKIUii B HEOPTraHUYECKOW W
OpPraHUYECKOM XUMHUHU. 3aKOH COXPaHEHMsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPTUHU MPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3lW4HbIX (akTopoB. OOpaTHMbIe peaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOINIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
ITpunnun Jle [latense.

OnexTponutuyeckas auccoruanus. CunbHble W cinabble AMeKTpoiauThl. Cpena BOAHBIX
pacTBOpOB BEILECTB: KHUCas, HEUTpalibHas, II€JI0YHAas.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

DKcrepuMEeHTaIbHBIE METOIbI M3yYCHHS BEIIECTB U MX MPEBPALICHUN: IEMOHCTPAIUs TaOIHII
«Ilepuognueckas cucrtema xumuueckux siemeHToB J[. M. MenneneeBa», usyuenue mojenen
KPUCTAUTMYECKHUX PEMIETOK, HAONIOIEHUE U OMUCaHHe AEMOHCTPALMOHHBIX U JaOOPaTOPHBIX
OTIBITOB (Pa3JIoKEHHUE NMEPOKCHIA BOJIOPOAA B MPUCYTCTBUU KaTAIN3aTOPA, ONPEIEIICHUE CPEebl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO MHAUKATOPA, PEAKIIMHM MOHHOTO OOMEHa),
NPOBE/ICHUE TPAKTUYECKOW paboTel «BrusHue pa3nuyHbiXx (akTOpoB HA CKOPOCTH
XUMUYECKON pEaAKLUN».

Pacuérnsbie 3anaum.

Pacuérel mo ypaBHEHUSIM XMMHMUYECKHX PEAKLIUN, B TOM YHUCIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl ¢ UCIOJIB30BaHUEM TIOHATHUS «MAacCOBasi J0JIs BEIIECTBAY.

Heopranuveckasi xumus

Hewmeramnsl. Ilonoxenune HemeramioB B Ilepuonnueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa M 0COOEHHOCTH CTpOeHHUs aToMoB. (Du3nueckue CBOICTBA HEMETAJIIOB.
Annotponusi HeMeTauIoB (Ha MpUMEpPE KUCIOpoa, cepbl, hochopa u yriiepoaa).



XWMHYECKHE CBOMCTBA BAXXHEHIIIMX HEMETAILIOB (TAJIOTEHOB, CEPhI, a30Ta, (ochopa, yriepoaa
U KpPEeMHHs) U HUX COCAMHEHUN (OKCHIIOB, KHUCIOPOACOACPKAIIUX KHUCIOT, BOJOPOJHBIX
COCTMHCHMI).

[IpuMeHeHre Ba)KHEUILINX HEMETAINIOB U UX COEUHEHUHN.

Meramnsl. [lonoxenne meramioB B lleproandyeckoil cucreme XuMu4eckux siaeMeHToB [l H.
MenpeneeBa. OcCoOEHHOCTH CTPOCHHUS SIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOriue
¢usudeckue cpoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN Pl HAPSHKSHUNA
METaJUIOB.

XWMHYECKHE CBOWCTBA BAKHEUIITUX METAJUIOB (HATPHA, Kaaui, KaJIbIMI, MarHUH, aJIOMUHHM,
[IUHK, XPOM, KeIle30, ME/Ib) U UX COCTUHCHUIA.

O61ue ciocoObl noxydeHust MeTaioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHUKE.
DKCnepyUMEHTaIbHbIE METOJIbl U3YyUEHHUs BEIIECTB M UX MPEBpALICHUN: U3YYCHHE KOJUICKLIUU
«Mertamiel M CIUIaBbl», OOpa3lOB HEMETAJJIOB, pEUIEHHE OJKCIEPUMEHTANbHBIX 3ajad,
HAOIO/IEHUE W OMHCAHHME JCMOHCTPAIMOHHBIX M JaOOPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE
THJIPOKCHIa aJFOMUHHUS C PacTBOpaMHU KHUCIOT U IIeNO0Yel, KauyeCTBEHHbIE pEeaklIuu Ha
KaTHOHBI METAIIJIOB).

Pacuérhrle 3agaun.

Pacu€tbl mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMH BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMUA ¥ KU3Hb

Ponb xumum B 00ECHEUYEHUH DKOJIOTUYECKOM, SHEPreTUYEeCKOW W THIIEBOH OE30MacHOCTH,
pa3BuTuu MeauluHbL. [loHSTHE O HAy4YHBIX METOAAaX MO3HAHMS BEIIECTB UM XHUMHUYECKUX
peaKuuid.

[IpencraBienust 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO TMOJYYEHHUS BaKHEMIINX
BEILIECTB.

YenoBek B MHUpE BEUIECTB U MaTepHaliOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHNYeCKHe U MUHEpaJIbHbIE y10OpEHUsI.

XuMHS U 3]I0pOBbE YEJIOBEKA: MPABUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaToB, MpaBuia
0€30I1acHOT0 UCTIOIB30BAHMS IPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHOM KU3HU.
MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBS3EH MPU M3YYCHHH OOIIeld W HeopraHudeckol Xxumuu B 11
KJIACCEe OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUH,
TaK U MOHATHH, SBJISIOMINXCS CHCTEMHBIMH JIJIS1 OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1Iue ecTeCTBEHHO-HAyYHBIE MOHSATHUS: HAay4HbIN (hakT, TUMoTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccu(uKamms, TEePUOJUIHOCTh, HAONIOJICHHUE, JKCIEPUMEHT, MOJICIIUPOBAHUE,
U3MEepeHHe, SIBIICHUE.

dusuka: marepus, 3HEPrus, macca, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, H3OTOI,
PaZl0aKTUBHOCTb, MOJIEKYJIa, SJHEPT€TUYECKUI YPOBEHb, BEIIECTBO, TE€JI0, 00BEM, arperatHoe
COCTOSIHHME BEIIECTBA, PU3NICCKUE BEITMIMHBI U CIUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI,
0oOMEH BEIIEeCTB B OpraHu3Me.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMTAEMBIE, TOTLTUBO, PECYPCHI.
TexHonoOrus: XUMHUYECKasl MPOMBIIIIEHHOCTh, METAITYpPrusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuaioB,  CEIbCKOXO3AMCTBEHHOE  TMPOU3BOJICTBO,  NUIIEBas  MPOMBIILICHHOCTD,
dapmainieBTUUYECKass ~ MPOMBIIUICHHOCTh,  HPOU3BOACTBO  KOCMETHYECKHUX  IPENaparos,
MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpPHAIIOB,  OJJEKTPOHHAST  IMPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHUH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS 00YUYaIOIIUMUCS IPOTrpaMM
cpenHero obmero odpa3oBaHUs (JMYHOCTHBIM, METANpPEAMETHBIM M NpeaMeTHbIM). HayuHo-
METOAMYECKOH OCHOBOW il pa3pabOTKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS IMPOrpamMm
CpemHero o0Iero o0pa3oBaHUsl SIBISIETCSI CUCTEMHO-/ICSITEIIBHOCTHBIN TIOJIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACATENbHOCTHBIM IMOJIXOAOM B CTPYKTYype JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CpeJHEro oomero oOpa3oBaHUA
BBIJICJICHBI CIIEYIOLINE COCTABIISIONIUE:

OCO3HaHWE OOYYAIOMIMMHCS POCCHUCKOW TPaXKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHUIO;

HAJIMYHe MOTUBAIMH K 00yUEHHIO;

ILIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEN ¥ UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsS PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, HPUCYIIMMHU LIEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYUE MPAaBOCO3HAHUS HKOJIOTUYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUThH LIEIH U CTPOUTH
YKU3HEHHBIC TUIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «XUMUs) JOCTUTAIOTCS B €AMHCTBE YYEOHOH U
BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C I'YMAaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMHU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH M HJ€ajJaMH POCCHIICKOro TpakIaHCKOTO OOIecTBa,
NPUHATHIME B OOIIECTBE HOPMAaMHU U MPAaBUJIIAMHU IMOBEJEHHS, CIIOCOOCTBYIOIMMH Tpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YJarOIINXCSl.
JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHS» OTPakKaloT CPOPMHUPOBAHHOCTh
OMbITa TIO3HABATENLHOM M MPAKTHUUECKOW JEeATENbHOCTH OO0YyYaloUMXcs M0 pealn3aluu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOro BOCIMTAHUS:

0CO3HaHMs OOYYAIOMIMMUCS CBOMX KOHCTUTYLIMOHHBIX TpPaB M OOSM3aHHOCTEW, yBaXKCHHS K
3aKOHY U MPaBOIOPSIIKY;

NpPEJCTAaBICHUA O COLMAIbHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATEIBHOCTH MpPHU CO3AAHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U O3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY M apIyMEHTHI APYTUX MPH
aHaJlM3€e pa3IMYHbIX BUIOB yUeOHOU eI TeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSL:

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHUUECKOMY U HAyYHOMY HaClIeJIUI0 OT€YECTBEHHON XUMUU;
YBa)KEHUS K TPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH M MPAKTHYECKOTO MPUMEHEHHS XHMMHU,
OCO3HaHUSl TOrO, YTO JOCTHKEHHS HAayKd €CThb pe3ylbTaT JUINTEIbHBIX HAOII0ICHHUIA,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;
MHTepeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUYEHHH U TOCIEAYIOUIEM aHalln3e HHPOPMAIIH O
NEPEOBBIX TOCTHKCHUSAX COBPEMEHHON OTECUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CTIIOCOOHOCTH OLICHMBATH CHUTYalldH, CBSI3aHHBIE C XMMUYECKMMHU SBICHUSIMHU, U MPHUHAMATH
OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OILIGHUBATh CBOE TIOBEJACHHWE M TIOCTYNKH CBOMX TOBAPHUINEH C TO3WIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO U 0Oe30macHOro oOpa3a >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (DPU3NYECKOMY U TICUXHUECKOMY 3/I0POBBIO;
cOOJII0IeHNS ITpaBUJI O€30MaCHOTO OOpAIEHHUs C BEIIECTBAMU B OBITY, [IOBCEIHEBHON XKHU3HU U
B TPYJIOBOH JIEATEIILHOCTH;

NOHUMAaHMS LIEHHOCTH MPaBUJI MHIUBUYaIBbHOI'O U KOJJIEKTUBHOIO O€30M1aCHOTO MOBEICHHS B
CUTYaIHsX, YTPOKAIOIINX 37I0POBBIO U JKU3HU JIIOJIEH;



OCO3HAHUS TIOCJIECICTBHM W HENPUATHA BPEIHBIX TNPHUBBIUCK (YIMOTPEOJIEHHUS aJKOTOJIA,
HapKOTUKOB, KypEeHUs);

5) Tpya0BOro BOCIMTAHMSA:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTHU B  y4eOHO-HCCIENOBATENIbCKONW  JIEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B pEUICHUM MPaKTUYECKHX 3aJad COLHUAIbHOMU
HaIlpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEepeca K MPAKTUYECKOMY M3yUEHUIO MPOodecCuil pa3IndHOTO poJia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TpyJa U pe3yJbTaraM TPYJI0BOM AESITeIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBHUAYAJHLHON TpaeKTOpuH OOpa3oBaHWs, Oyaymien
npodeccuu W peanu3aluud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3x0/10rMYeCcKOro BOCIMTAHUS:

HKOJIOTMYECKU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAHUA TJI00aJbHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS HKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLMAIBHOM CPEIbl;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTHKEHMM XUMHMM JJI1 PELIECHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNUS;

AKTUBHOT'O HENPUATHUS IEUCTBUMA, IPUHOCSAIIUX BPEll OKPYKAOIIEH NPUPOTHON Cpenie, yMEHUS
MPOTHO3UPOBATh  HEONArONMPUATHBIE  DKOJIOTMYECKHE IOCIEJACTBUS  MPEINPUHHUMAESMBIX
JIEUCTBUI U MPEIOTBPAILATh HUX;

HaJU4Msl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTMYECKOM KYJIbTYpbI, OIBITA
JESTEIIbHOCTH  3KOJIOTUYECKOW HAINpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCS HMU B
M03HABATEIbHOM, KOMMYHHKATHUBHOM W COLMANbHOW NPAKTUKE, CIIOCOOHOCTH W YMEHHS
AKTUBHO MPOTHBOCTOSATH HJICOJIOTHU XeMo(poOuu;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIIECTBEHHOW MPAKTUKU;

MOHMMAHUS CHeNU(UKH XUMHUM Kak HayKd, Oco3HaHUs e€ poiu B (HopMHUpPOBaHHU
pallMOHATIBHOTO  HAYYHOTO  MBIIUICHHUS, CO3JaHMM  LEJIOCTHOTO  MpPEJACTAaBICHHS 00
OKpY)XalollleM MHpE KaK O EeIUHCTBE MPUPOJbl M 4YEJIOBEKa, B TO3HAHWU MPHUPOJHBIX
3aKOHOMEPHOCTEH M pelIeHUH MpoOIeM COXpaHEHHsI TPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JJIs COBPEMEHHOW LMBHIM3ALUU: B €&
I'YMaHUCTHYECKON HAIIPaBICHHOCTH M BaKHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU
KYJbTYpbI, PEIICHUH TJI00aNbHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOMH,
SHEPreTUUYECKOM, NHUIIEBOW M DKOJIOTMYECKON O0€30IacHOCTH, B Pa3BUTHM MEAMIIMHBI,
00eCreYeHNH YCJIOBHUH YCIENIHOTO TPyAa M HKOJOTMYECKH KOMQPOPTHOU SKHU3HHM KaxJAO0TrO
yjeHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOM  TPAMOTHOCTHM:  TOHUMAaHHUS  CYUIHOCTH  METOJOB  TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJYy4aeMbI€ 3HAHUS JUIS
aHanM3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHMIA,
YMEHHs JenaTh OOOCHOBaHHBbIC 3aKIIOYCHHsS] HAa OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS
JTAaHHBIX C LIEbI0 MOJYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCTOJIb30BaTh XUMUYECKUE 3HAHMS ISl PEIICHUs MpoOiieM B
peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTepeca K MO3HAHUIO U HCCIIeI0BATENbCKON JesITEIbHOCTH;

TOTOBHOCTM UM CIHOCOOHOCTHM K HENpPEphIBHOMY OOpa3oBaHMIO M CamMO00pa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHMA IO XUMUU B COOTBETCTBHUH C IKH3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPYy/Ia B Pa3IMUHBIX cepax mpodecCHOHATHHON ASSITENbHOCTH.
METAINPEAMETHBIE PE3YJIBTATBI



MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIIHETO
o011ero oopa3oBaHus BKIIOYAIOT:

3HAYMMbIe JUISI  (OPMHUPOBAHMS MHPOBO33PEHUS OOYYAIONMMXCS  MEXKIUCIHUILTHHAPHEIC
(MexnpeaMeTHbIE) OOIEHAYYHbIe MOHATHSA, OTPAKAIOIIME LEJIOCTHOCTh HAyYHOW KapTHUHBI
MHUpa U Clenu(pUKy METOJOB MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, HHEPIHUs, SBJIEHHUE, IpPOLECcC, CUCTeMa, Hay4yHbId (HakT, NPUHLMUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEOBAHME, HAOIIOJEHUE, U3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

YHHUBEpCallbHblEe y4eOHblE IEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISTHBHBIE),
obecnieunBaromue  (popMupoBaHue  (QYHKIMOHAIBHOW  TPaMOTHOCTH M COLMAIBHOM
KOMITETCHITHH 00yYarOIINXCs,

CIIOCOOHOCTb o0yyaromuxcs UCIOJIb30BATh OCBOCHHbIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHHUBEpCAIbHbIE Yy4yeOHbIE ACHCTBHMS B I103HABATEIbHOH MU
COLIMAJIBHOM ITPaKTHKE.

MeranpeqMeTHble  pe3yiabTaThl  OTPAKAIOT — OBJIAJICHUE  YHMBEPCAJIBHBIMU  Y4EOHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBHSIMHU.

OBJaleHHe YHUBEPCAJIbHBIMH YU4eOHBIMH O3HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a30Bble JIOTHYECKHE JIeiicTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyalIM3HpoOBaTh IMpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONPENENIATh LENH JAEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEATEILHOCTH C MOCTaBICHHBIMU LIETISIMH;

UCMOJb30BaTh IPU OCBOEHUM 3HAHUNH NPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMpPHU3HAKK TIOHATHH W yCTAaHABJIMBAaTh WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUS JUIsl OOBACHEHHS OTJENbHBIX (DAKTOB U SABICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINMT;
yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCyXIeHHS (MHAYKTHBHBIE, IEAYKTUBHBIC, 11O AHAJIOTWH), BBISBIATDH
3aKOHOMEPHOCTH U NMPOTUBOPEUUS B PACCMATPUBAEMBIX ABICHUSAX, (POPMYIMPOBATH BHIBOJIBI U
3aKITIOYCHUS;

IPUMEHATh B IpOLECCEe IO3HAHUS, MCIOJIb3yeMble B XMUMHMHU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIENI, TPeoOpa3oBBIBaTh MOJEIbHBIE MPEJACTABICHUSA — XHUMHUYECKHH 3HAK (CHMBOMN)
3JIEMEHTa, XUMHUYecKas (popMyJsia, ypaBHEHHE XMMHUYECKON peakMM — IPU PEIIeHUH y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a7a4, MPUMEHATh Ha3BaHHBIC MOJIEJIbHBIC MPEICTABICHHS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIINA;
dopmynHupoBaTh IETM M 3a7ayd  MCCIEJOBAaHUS, WCHOJB30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHUI,
BJaJleTh HABBIKAMU CAMOCTOSITEIBHOI'O IUIAHMPOBAHUS M NPOBEAEHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 332 XOJIOM IPOIECCA, CAMOCTOSATEIBHO
IPOTHO3MPOBATh €ro pe3yiabTar, (OpMyJIHpOBaTh OOOOLIEHHS U BBIBOJABI OTHOCHUTENIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIO0BAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJeTaHHON
pabore;

nproOpeTaTh OMBIT YYEHUYECKON HCCIIE0BATEIbCKOM U MPOSKTHOM JesTeIbHOCTH, MPOSBIATH
CTIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIFHOMY ITOMCKY METO/OB PEHICHUS! MPAKTHUYECKUX
3aj1ay, IPUMEHEHUIO Pa3IMYHbIX METOJI0B [TO3HAHHUS.

3) pa6ora ¢ unopmaumeii:

OPHEHTUPOBAThCA B Pa3IMYHbIX MCTOYHMKAX MH(OpMalK (HaydyHO-IOMYJIIpHAs JIUTepaTypa
XHUMHYECKOTO COJIEp)KaHMs, CIIPAaBOYHBIE TOCOOMS, pecypchl VHTepHeTa), aHATU3UPOBATH
MHPOPMALIMIO PA3IMYHBIX BUIOB M (OPM MpeICTaBICHUsS, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUYNBOCTE;

¢dbopMynIMpoBaTh 3ampockl M TNPUMEHATh pPA3JIMYHbIE METOJbl INpPU IIOUCKE U OTOOpe
nH(popMalu, He0OXOAUMOM /1JIsl BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;



nproOpeTaTh ONBIT HCIOJIB30BaHMUsS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHHA U
Pa3INYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI0 (GopMy IMpeacTaBieHus HHGOpMalUUU (CXEMBI,
rpaduKy, JuarpaMMsl, TaOIHILbI, PUCYHKH U APYTHE);

MCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJCTBA MPH paboTe ¢ XUMUUECKON MH(pOpMAaIIUEi:
IPUMEHSTh MEXIpeIMEeTHbIE ((PU3NYecKre U MaTeMaTHYeCKUe) 3HaKU M CUMBOJIBL, (POPMYIIbI,
a00peBHaTyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.
OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl B XOJe auajora /WM JUCKYCCHUH,
BBICKa3bIBaTh WUJEH, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYNAaTh C IIPE3€HTAllied pe3yJbTaTOB II03HABATENBHON JEATEIBHOCTH, IOJTY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIMOJHEHHUH XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM pabOThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanu y4eOHOro MpoeKkTa U (OPMYIHPOBATH BHIBOJBI IO pe3yjbTaTaM IPOBEAEHHBIX
UCCJIEIOBaHUN ITyTEM COTIacOBaHMs MO3ULMK B X0/1€ 00CYKIeHUsI U 0OMEHA MHEHUSAMU.
OsJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH JIedCTBUSAMU:

CaMOCTOSITEJIHO IUIAHUPOBaTb M OCYLIECTBIIATH CBOKO II03HABATENIBHYIO JESATEIbHOCTD,
orpenenss e€ LelMu U 3a1a4M, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
Ipe/JlaraéMblii AJITOPUTM AECHCTBUM MPU BBINOJIHEHUHN Y4E€OHBIX U HCCIENI0BATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee F3PHEeKTUBHBIN CIIOCOO UX pEeIIeHHUs C YUETOM MOJTYYESHHUSI HOBBIX 3HAHHM O
BEIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI
10 KJIIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsH OTPaXKaloT:
c(hOPMHUPOBAHHOCTh TPEJCTABICHUH O XHUMHUYECKON COCTABIISAIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, PO XUMHH B TO3HAHUU SIBICHUH MPUPOJBI, B (OPMHUPOBAHUY MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIMMOM ISl pelleHus
MPAKTHYECKUX 3a7a4 U DKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO H
MPUPOJTHON Cpelie;

BJIaACHUC CUCTEMOM XUMHYECKUX 3HaHI/II71, KOTOpast BKIIIOYACT: OCHOBOIIOJArarOmue MOHATUA
(XMMUYECKHUIl 3JIeMEHT, aToM, OJJIEKTPOHHas 00O0JI0YKa aTroma, MOJIEKYNa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTh, XHMHYECKast CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas H
COKpam€HHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEPOJHBIA  CKeNeT,
(GyHKIMOHATBHASA TPy, pajnuKai, M30MEpHs, W30MEphbl, TOMOJIOTUYECKAN Psiji, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPOA U a30TCOJIEpIKalie COeTMHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (TEOpUST CTPOCHHS
oprannyeckux BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUA, JEXKallue B
OCHOBC IOHUMAaHUA MPUIUHHOCTH U CUCTEMHOCTU XHUMHYCCKUX HBJ’IGHHﬁ, (baKTOJ'IOFI/I‘IeCKI/Ie
CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEHIIIMX
OpPraHn4€CKuX BCUICCTB B 6I)ITy n HpaKTH‘-ICCKOﬁ JACATCIIPHOCTH YCJIOBCKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU MOHSATHI, yCTaHABIUBATH MX
B3aMMOCBA3b, UCIIOJIB30BaTh COOTBCTCTBYIOIIHEC IMOHATHA IIPHU OINMMCAHUHN COCTaBad, CTPOCHUA U
MIPEeBpAIICHUI OpraHUYeCKUX COSTUHEHHI;,

C(i)OpMI/IpOBaHHOCTI) YMCHI/II>'I HCIIOJIB30BaTh XUMHUYCCKYIO CHUMBOJIMKY OJId COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) ¢GOpMylT OpTraHUYECKUX
BCIIICCTB U ypaBHCHI/Iﬁ XUMHWYCCKHUX peaKquI, HU3roTaBJIMBATb MOACIIM MOJICKYJI OPTraHNUYCCKUX
BEILECTB ISl WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(OpPMUPOBAHHOCTh YMEHHMI YCTaHaBIMBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHUYECKHX
BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OINpeneléHHOMY Kiaccy/Tpynne COeAMHEHU
(YyrieBomopoabl, KHUCIOPOJ U  a30TCOAEpXkalllue COEIUHEHUS, BBICOKOMOJEKYJISpPHbIE
COeIMHEHUS), 1aBaTh UM Ha3BaHus N0 cuctematmyeckoii HomeHknatype (IUPAC), a taxxke
IIPUBOJUTH TPUBUAJIbHBIE HA3BaHUS OT/AEJIBHBIX OPTaHWYECKUX BEUIECTB (ITHJIEH, MPOIUJIECH,
alleTUIeH, ITUICHTIUKONb, TIWIEpUH, (eHol, (hopManbIerus, aleTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAasl KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYyKTO3a,
KpaxmaJ, LeJUII0103a, TJIULKH);

c(OpPMUPOBAHHOCTb YMEHHUS OIpPENeNsATh BHUIbl XHMHUYECKOM CBS3M B OPraHHYECKHX
COEIMHEHUSIX (OIMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOXKEHUS TEOPUHU CTPOCHHSI OPTaHUYECKUX BEILIECTB
A. M. BytnepoBa aiist 00bSICHEHHS 3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX COCTAaBa M CTPOCHHS,
3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEepPU30BaTh COCTAB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA TUMHYHBIX MPEACTABUTENECH pa3IMUHBIX KJIACCOB OPraHWYECKUX BEUIECTB (METaH,
3TaH, 3TWIEH, NPONMWJIEH, aleTwieH, OyTraauen-1,3, metwiOyraaueH-1,3, OGeH3oy, MeTaHOI,
ATaHOJ, ATUJIEHTJIUKOIb, TIIMUEPUH, (EHOJ, alleTalIbJeTU]l, MypaBbUHAasl U YKCYCHasl KUCJIOTHI,
TII0KO3a, KpaxMal, LIEJUII0JI03a, aMUHOYKCYCHAsl KUCJIO0Ta), WIIHCTPUPOBATh NE€HETHYECKYIO
CBA3b MEXKJIY HHMHM YypPaBHEHHMSIMU COOTBETCTBYIOIIMX XUMHUYECKHX pEakluil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKU YTIEBOJOPOAHOTO ChIpbs (HE(DTH,
NPUPOIHBIN ra3, yrojb), CHOCOOBI UX MEePepabOTKU M MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYMCICHUS 110 XUMHUYECKUM YPaBHEHUSM (Macchl,
00BbEMa, KOJMYECTBA MCXOAHOTO BEUIECTBA WM NPOAYKTAa PEaKIMH 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 MCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH);
c(hOPMUPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOW 3HAHMK OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, HUCIOJIb3YEeMbIX B XUMUU MPHU HU3YYCHUH BEIIECTB W XHUMHUYECKUX SIBICHUU
(HabOmroieHne, W3MEPEHHE, OSKCIEPUMEHT, MOJICTUPOBAHUE), HCIIOIb30BaTh CHCTEMHBIC
XUMUYECKHE 3HAHUS [Jisi TPUHATUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYyalusX,
CBSA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIO/IaTh TMpaBUiIa MOJB30BAHUS XWMHUYECKOW TOCYION U
1abopaTopHBIM 000pyAOBaHUEM, a TAaK)Ke MpaBUiIa OOPAILEHHUS C BEIIECTBAMHU B COOTBETCTBUHU
C MHCTPYKIIMSIMU 10 BBITIOTHEHUIO TAOOPATOPHBIX XUMUYECKHX OIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW IUIAHUPOBATH U  BBINOJHATh XUMHUYECKHH OKCIIEPUMEHT
(mpeBpallleHus1 OpPraHNYeCKUX BELIECTB IIPU HArPEBAaHUU, MTOJIyYEHUE dTUIIEHA U U3YYEHHE €TI0
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKHUX BEIIECTB, JEHaTypanus OeIKoB Mpu
HarpeBaHuM, [IBETHbIE peaKliy OEJIKOB) B COOTBETCTBUU C MpPABUIaMHU TEXHUKH 0€3011aCHOCTH
npu o0pallleHnuu ¢ BEeUIeCTBaMH U J1abOpaTOPHBIM 00OpYIOBAHUEM, MIPEICTABIATh PE3YIbTATHI
XMMUYECKOTO SKCIEpUMEHTa B (OpMe 3amicH YpPaBHEHUH COOTBETCTBYIOIIMX PEAKIMUA H
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCT YMEHHMHA KPUTHYECKH AaHAJIM3HPOBATH XUMHYECKYIO HH(POPMAIHIO,
MOJTy4aeMyIo0 U3 pa3HbIX HCTOUHUKOB (CpelcTBa MaccoBoil nHopmaiuu, UHTepHET U ApyTux);
c(hOpMHUPOBAHHOCTh YMEHH COOJIIO/IaTh MpaBUiIa IKOJIOTUYECKH 11e71ecO00pa3HOTO MOBEACHUS
B OBITY U TPYAOBOW NEATETHHOCTH B IIETSAX COXPAHEHHS] CBOETO 3[I0POBBS M OKPY)KAIOIIEH
MIPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA )KUBBIE OPraHU3MbI OIPENEIEHHBIX
OpPraHUYECKUX BEILECTB, MOHMUMas cMblica nokasarens [IJIK, noscusars Ha npuMepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALLIEHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M UYEJIOBEKA;

JUIsl 00y4aroluXcsl ¢ OrPaHUUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbSl: YMEHUE NPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUN;

JUTSL CTICTIBIX M CIA0OBUISIINX OOYYArOMIMXCS: YMEHHE HCIOJB30BaTh Pelbe()HO-TOUCUHYIO
cucreMy o0o3HaueHuii JI. bpaiins 11 3anucu XumMuueckux Gopmy.

11 KJIACC



[IpenMeTHbIe pe3yabTaThl OCBOEHUA Kypca «O01as 1 HeopraHudeckasi XuMus» 0TpaXKaroT:
Cc(OPMHPOBAHHOCTh MPEACTABICHUNA: O XMUMHYECKOH COCTaBJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU SIBICHUN TPUPOJBI, B POPMUPOBAHUN MBIIIUICHUS U
KyJIBTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHON TI'PAaMOTHOCTH, HEOOXOIMMOW JUIsl peLICHHS
MIPAKTUYECKUX 3aJa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOIHOM Cpelie;

BJIAJICHUE CUCTEMOW XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIINE MOHATHUSA
(XMMUYECKUIl DJIEMEHT, aToM, H30TOM, S-, P-, O- SJIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OOBEM, BaJIEHTHOCTh, 3JEKTPOOTPULATEILHOCTb, CTEIECHb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBaJEHTHasi, HWOHHAs, MeETaJuIMuecKasi, BOJOpOAHAs),
KpUCTAJUTMYECKass  pelETKa, TUIbl XHMHUYECKUX PpEeaKIHid, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IEKTPOJUTUYECKAs] IUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEID, CKOPOCTD
XUMHYECKON  peaklMM, XHMHYECKOE paBHOBECHE); TEOPHUM U  3aKOHbI  (Teopus
JJIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUs W MPEBPALICHUS YHEPIUHA IPU XUMUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3BIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBJICHUM,
(akTOIOrMYECKUE CBEIEHUSI O CBOMCTBAX, COCTaBE, MOJIYyYeHUH 1 0€30IaCHOM HCIIOJIb30BaHUH
BaKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKOM NEATEIIbHOCTH YEIOBEKa;
c(hOpPMUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTepHbIC MPU3HAKU MOHSATHH, YCTaHABIUBATH HX
B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOLIUE IOHATUS INPU ONUCAHWU HEOPTaHMYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUH UCMOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY JMJI COCTaBIICHUS
dopMyn BelecTB M YpaBHEHHH XHMHUYECKHUX pPEaKIHi, CHUCTEMATHYECKYI0 HOMEHKIATYpY
(IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBbHBIX HCOPraHHYECKUX BEMICCTB (yrapHbIH ras,
YIJIEKUCHBINA a3, aMMHUaK, raléHas M3BEeCTb, HEralm€Has H3BECTb, MUThEBas COAA, NMUPHUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHHUI ONpEeAEATh BAJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COEIMHEHHUSX Pa3IUYHOIO COCTaBa, BHJI XMMHUYECKOM CBs3M (KOBaJIeHTHas,
WMOHHAs, METAJUIMYecKas, BOJOPOAHAs) B COEAUHEHMSAX, TUIl KPUCTAJUIMYECKON pEIIETKH
KOHKPETHOT'O BelIecTBa (aTOMHasl, MOJIEKYJISipHasi, HOHHAsI, METaJNInYecKas), XapaKTep Cpe.bl
B BOJHBIX paCTBOpaxX HEOPraHUUECKUX COECIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTaHWYECKUX BEIECTB IO
UX COCTaBy K ONpeAeNEHHOMY KIaccy/TpyIme cOoeInHEeHHH (IPOCThie BEUIECTBA — METAIIIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COIH);
c(hOpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICH Mepuoudeckoro 3akona /. 1. Menneneesa u
JEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYI0O M IMPOTHOCTUYECKYIO
byHKIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHX
sanemeHToB 1-4 mepuonoB Ilepuonnueckoid cucteMbl XuMuueckux osnemeHtoB [ U.
MeHzeneeBa, HCHOJB3Ys MOHATUS «S-, P-, O-37€KTpOHHBIC OPOUTAIN», «IHEPreTUUYECKUEC
YPOBHH», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHYECKHUX DJIEMEHTOB M HX
COEIMHEHMI 1o mepuojaM M rpynnam lleproauyeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB /.
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh (ONMHCHIBATH) OOIIME XMMHUYECKHE CBOICTBA
HEOPraHWYECKHUX BEUIECTB PA3JIMUHBIX KJIACCOB, MOJITBEPKAATh CYIIECTBOBAHNE T€HETUUECKOU
CBSI3M MEX]ly HEOPraHMYECKMMHU BEILECTBAMU C IIOMOIIbIO YPaBHEHHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUM;

c(OPMHPOBAHHOCTh yMEHHUS KJIACCU(UIMPOBATH XUMHUYECKHE PpEAKIUH 110 Pa3IUIHBIM
npu3HaKkaM (YMCIy M COCTaBy pearupyrolux BEUIECTB, TEMJIOBOMY 3(PQeKTy peakiuu,
U3MEHEHUIO CTENEHEW  OKHUCIEHUS  DJIEMEHTOB, OOpaTUMOCTH  pEakUuu, Yy4acTHUIO
KaTaJln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUMN COCTaBISITh YPAaBHEHUS pPEaKUUN PAa3JIMYHBIX THUIIOB, MOJIHbIE U
COKpaIllEHHbIC YpAaBHEHMs PEaKLUUil MOHHOTO OOMEHA, YUMUTBIBAs YCJIOBHUS, IPU KOTOPBIX ITH
peaKuuy UAyT 10 KOHLIA;



c(hOPMHUPOBAHHOCTh YMEHHUH MPOBOJHUTH PEAKIMH, MOJITBEPKIAIONINEC KAYeCTBCHHBIN COCTaB
pa3IMyYHBIX  HEOPTaHWYECKUX  BEIIECTB, pACMO3HABATh  OMBITHBIM NYyTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHca ITUX PEaKIIHii;
c(hOpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKIHuh OT
pa3iauuHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO PaBHOBECHS B 3aBUCHUMOCTU OT
BHelIHero Bo3aencTBus (nmpunuun Jle larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLIECCHI, JIeXKAIIHe B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUS CEPHOW KHCIOThI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH
MIPEJICTaBICHUA 00 OONIMX HAYYHBIX MPUHITUIAX W SKOJOTHYCCKHX MPOoOIeMax XUMHUIECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUIl MPOBOJUThH BBIUMCICHUS C UCTIOJIb30BAHUEM MOHATHUS «MacCOBas
JIOJIsL BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMHUUECKHUX PEAKIUSIX, MACCHI
BelecTBa WIH 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH O0BEMY
OJTHOTO W3 YYacTBYIOIIUX B pPEaKIMH BEIIECTB, TEIIOBOro 3¢¢ekra peaklud Ha OCHOBE
3aKOHOB COXPAHEHHsI MAcChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;
c(hOpMUPOBAHHOCTh yYMEHHUU COOJIIO/IaTh TMpaBUia MOJIB30BAHUS XWMHUYECKOW TOCYION U
71a00paTOPHBIM 00OPYAOBAaHHUEM, a TAKKE MpaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMH 110 BBITIOTHEHUIO TAOOPATOPHBIX XUMHUYECKHX OIBITOB;

cOPMUPOBAHHOCTh yYMEHUW TIUJIAHUPOBATH U  BBINOJHATh XUMHUYECKHH OKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJAOPOJA B TPUCYTCTBHM KaTalM3aTopa, OMNpEICNICHHE Cpebl
PacTBOPOB BEIIECTB C TOMOIIbIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOH pPEaKIMH, peaklud HOHHOIO OOMEHa, KaueCTBEHHBIC pEaKIud Ha
cyibdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amau mo Temam «Metamney U «Hemeramnb») B COOTBETCTBUU C TPaBHIAMHU TEXHUKH
0e30macHOCTH TpW  OOpaIleHMH C BEIIeCTBaMH M JTA0OpAaTOPHBIM  00OPYIOBAaHHEM,
MPENCTaBIATh PE3yNbTaThl XHUMHYECKOTO OJKCIepUMEHTa B (opMe 3alucu ypaBHEHHIA
COOTBETCTBYIOIIUX peakUUil U (OPMYITUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
cOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAITU3UPOBATh XUMHUYECKYI0 HWH(GOpPMAIIUIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CpEACTBa MacCOBOM KOMMYHHKanuu, VHTepHET u
JAPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIpaBUiia YKOJOTHYECKH IIEJIeCO00pa3HOTO TTOBEICHUS
B OBITY U TPYIOBOH NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 370POBBS U OKPYKAIOIICH
MIPUPOJIHOM CpeJibl, OCO3HABATh OMACHOCTh BO3ACHCTBUS HA JKUBbIE OPraHU3MBI OIMpeeIEHHbBIX
BeIeCTB, MOHUMasi cMbIch Tokazatens [1JIK, moscHATh Ha mpuMepax crmocoObl yMEHBIICHUS U
MPEIOTBPAIEHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsE 0OYYaFOIIUXCSI C OTPAHUYCHHBIME BO3MOYKHOCTSIMU 3JI0POBbS: YMCHHE TIPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUTSL CTIETIBIX W CIA0OBUASIINX OOYYAIOMIMXCS: YMEHHE HUCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cuctemy obo3naueHuii JI. bpaiins muist 3anucu XuMu4IecKux Gopmy.

TEMATHYECKOE IINTIAHUPOBAHUE 10 KJIACC
KoauuyecTBo yacoB
HaumenoBanue

Ne KoHTDOJIL DJIEKTPOHHbIE
/i pa3aeioB M TEM Beero HbIe p IIpakTHuec (uupoBbIe)

IporpamMmmabI KHe padoThl o0pasoBaTe/bHbIE
paﬁon pecypcsl

Pasnea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHH

[IpenmeTt oprannyeckoit
xumuu. Teopus cTpoenus
OpraHUYeCKUX
coequHeHN A. M.

11



bytneposa
Hroro o pazneny 3

Pa3znea 2. YrieBoaopoasbl
IIpenenbubie

2.1 2 0 0
YIJI€BOAOPOABI — AJKaHbI
Henpenenbhbie

2.2 YIIIEBOAOPOABI: aJIKEHBI, 6 0 1
aJIKaJIMECHBbI, AJIKMHBI

23 Apomatudeckue 2 0 0
YTJIIEBOIOPOAbBI
IIpupoaHbIE HCTOYHUKH

24 YTJIEBOJIOPOJOB M UX 3 1 0
nepepadoTka

Hroro no pasneny 13

Pasnen 3. Kuciopoacoaep:kamue oprannyecKue coeinHeHus

3.1 Crimptel. DeHou 3 0 0
Anpaerunpl. KapooHoBbIE
3.2 KHUCIOTEI. CIOKHBIE 7 0 1
3(hupsI
3.3 YrneBoasl 3 1 0
Wroro mo pazneny 13

Pasznen 4. A30Tc011epmaume OpPraHu4eCKue COCINHECHUSA

41 AMUHBI. AMUHOKHCIIOTEL. 3 0 0
benku

Uroro mo pazneny 3

Paspnen 5. BeicokoMoOJIeKy I pHbIE COeIHHEHNUS

[Tnactmaccel. Kayuyku.

51 Bonokna . 0 0
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB 33 5 2
10 ITPOTPAMME

TEMATHYECKOE IIVIAHUPOBAHUE 11 KJIACC
HaumMeHoBaHHue KoanuecTBo 4acoB

pa3ejioB M TeM Beero KonTtpouabsn IIpakTH4eckn
nporpaMMbI ble padoThbI e padoThbI

Ne

n/n

DJIeKTPOHHbIE
(uudpossle)
o0pa3oBaTesb
HbIE pecypchl

Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHH

CrpoeHue aTOMOB.
[Tepuoanueckuit
11 3aKOH U 3 0 0
Ilepnonnueckas
cucrema



XUMHUYECKUX
anemeHToB /I. .
Menneneena

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIIECTB

1.2

13 XUMHUYECKHUE 6 1 1
peakuuu

Hroro no pazneny 13

Pasnen 2. Heopranuyeckasi xumust

2.1 MeraJuisl 6 0 1
2.2 Hemeraiuiet 9 1 1
CBs3b
23 HEOPTaHUYECKUX U 5 0 0
OpTraHUYECKUX
BEILIECTB
Uroro no pazneny 17

Paszgen 3. XuMus 1 ;Ku3HbL

3.1 XUMHSA U )KU3HDb 3 0 0
Wroro mo pasneny 3
OBUIEE KOJIMYECTBO
YACOB I1O 33 2 3
ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KosnyecTBO 4acoB JIeKTPOHH

Ne Jara ble

Tema ypoka Bee Kontpoar  IlpakTHue 3yue uudpoBbIe
n/ HbIe CKHe st o0pasoBare
I ro padoThI padoThI bHBIE

pecypcsl
[Ipenmer 1 05.09

OPraHUYeCKOU



XUMUH, €€
BO3HUKHOBEHMUE,
pa3BUTHE U
3HaUYCHHUE

Teopus crpoeHus
OpraHMYECKUX
COCTMHEHU A.
M. bytneposa, eé
OCHOBHBIC
MOJIO’KEHUS

12.09

IIpencraBienue o
KIIaCCU(PUKAITUU
Opr BELIECTB.
Homenxiarypa
(cucremaTuvecka
) U
TPUBHUAJIIbHBIE
Ha3BaHUs Opr
BEILIECTB

19.09

AJKaHBI: COCTaB
U CTPOCHUE,
TOMOJIOTHYCCKUI
pAx

Mertan u 3Tan —
IpocTenIme
MIpEeICTaBUTENN
aJIKaHOB

AJIKEHBI; COCTaB
U CTPOEHHUE,
CBOWCTBA

IIpakTnueckas
paborta Ne 1.
«ITonyuenue
JTUJICHA U
W3YUYEHHE €0
CBOWCTB»

DTUJIEH U IPOIUJICH
— mpocTeimue
IpeJCTaBUTENN
AJIKEHOB

26.09

03.10

10.10

17.10

24.10

10

AJKa/IUEHBI.
byranuen-1,3 u
METUI0yTaIueH-
1,3. Ilomyuenwue
CUHTETUUYECKOTO
KaydyKka u
PE3UHBI
AJIKMHBI: COCTaB
U 0COOEHHOCTH
CTpOCHMS,
TOMOJIOTHYECKUI
psa. AueTwieH

07.11

1411



11

12

13

14

15

— MIPOCTEHIINI
npeaAcCTaBUTCIIb
AJIKUHOB

Brrancnenus mo
YpaBHEHUIO
XHUMHYISCKOM
peakiuu

ApeHbl: 6eH301 U
TOJTYOJI.
Toxkcu4HOCTH
apeHoB

['eneTnueckas
CBSI3b
YIJIEBOAOPO/IOB,
IIPUHAUIEKAIINX
K pa3IMyHbIM
KJj1accam
IIpuponusie
UCTOYHUKHU
YIJIEBOJIOPOAOB:
INPUPOIHBIN ra3 u
HOITYTHBIE
He(TSIHBIC Ta3bl,
HePTb U
MPOAYKTHI €€
nepepadoTKu
KonTponbHas
pabota Ne 1
«YT1eBo0pO b

21.11

28.11

05.12

12.12

19.12

16

17

18

19

[Tpuponnasie
HMCTOYHUKHU
YTJIEBOJOPOOB:
IIPUPOJHBIN ra3 u
MONYTHBIE
He(TSIHBIC Ta3bl,
HeTb U
HPOAYKTHI €€
nepepadoTKu
[IpenenvHbie
OJHOATOMHbBIE
CIIUPTHI: METAHOJ
Y DTaHOJL
Bonopoanas
CBSI3b
MHoroaTomMHbIe
CITUPTHI:
ATUJIEHTJIMKOJb U
TJIULEPUH
®deHoII: CTpoeHHE
MOJIEKYJIBI,
buzngeckue u

26.12

16.01

23.01

30.01



20

21

22

23

24

25

26

27

XUMHUYECKHE
CBOICTBA,
MIPUMEHEHUE

AJNLIEruam:
dopmanpaerus u
aleTaabIeTu.
AneToH

OnHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIE
KUCIIOTHI:
MypaBbUHAS U
yKCyCHast

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTtBopa
YKCYCHOM
KHUCITIOTBD»
CreapuHoBas u
OJICTHOBAs
KHUCJIOTHI, KaK
NpeACTaBUTEITN
BBICIIINX
KapOOHOBBIX
KHUCTIOT

Mpgb11a kak coau
BBICIIINX
KapOOHOBBIX
KHUCIIOT, UX
MOIOIIEe
JIeUCTBUE

Crnoxwble 3(upbl
KaK MPOU3BOJIHBIE
KapOOHOBBIX
KHCIIOT.
I'unponus
CIIOXKHBIX 3(pUpoB
XKupsr: ruaposms,
IPUMEHCHUE,
Ouosornueckas
POJTb KUPOB

Yrnepodsr:
COCTaB,
KJIacCU(pUKaLs.
Baxxueimne
MIPEICTABUTEINH:
TJII0KO3a,

bpykTO3a,
caxaposa

06.02

13.02

20.02

27.02

06.03

13.03

20.03

27.03



28

29

Kpaxman u
LEJUTI0JI03a KaK
MPUPOJIHBIE
HOJIMMEPHI
KonTponsHas
pabota Ne 2
«Kucnopoacoaep
Karue
OpraHMYECKHe
COETUHEHUS»

10.04

17.04

30

31

32

33

AMUHEL:
METWIAMHAH U
AHWWINH

AMHHOKHCIOTEI
Kak am(oTepHbIe
OpTraHUYECKHE
COEIUHEHMS, NX
OHOJIOrYECKOe
3HAYCHHE.
IlenTuaer

benkxu xak
[IPUPOJIHBIE
BBICOKOMOJIEKYJISI
pHBIE
COCITMHEHHUS

OCHOBHBIE
MOHATHS XUMHH
BBICOKOMOJIEKYJISIP
HBIX COE€IMHEHHI
OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COEIMHEHH.
IInactmaccer,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOI'PAMME

33

ITOYPOYHOE IIJTAHUPOBAHUE
11 KJIACC

Ne
n/
n

Tema ypoka

XUMHAYECKUH
dJIEMEHT. ATOM.
DJIeKTpOHHAA

KoanuyecTBo 4acoB

24.04

08.05

15.05

22.05

Bcer
0

Kontp
OJIbHBI

pador

bl

IIpaxkTun
yecKkmne
padoThI

Jlara
H3y4YeHHu
|

05.09

JJIeKTPOHH
ble
uupposbie
o0pa3oBare
JIbHbIE

pecypcsl



KOH(Urypamus
aTOMOB
Ilepuoanueckuit
3aKOH U
[Tepuoanueckas
CHUCTEMAa XUMUYECKUX
anemenToB 1. 1.
MeHnpeneeBa, ux CBA3b
C COBPEMEHHOM
TEOPUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
U3MEHEHHMS CBOMCTB
XUMHYECKUX
3JIEMEHTOB U UX
COEIMHEHUH 110
rpynmnam u nepuojam.
3Hayenue
MEePUOINYECKOTO
3aKOHA U CHCTEMBI
XUMHYECKUX
anemenToB ..
Menneneena B
Pa3BUTHU HAYKHU

CrtpoeHue BemecTna.
XuMuueckas CBSI3b, e
BHJIBI; MEXAHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBa3b

BaneHnTHOCTb.
DIEeKTPOOTpHUIIATETbH
octb. CTeneHb
okucienus. Beniecrsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOEHUS

12.09

19.09

26.09

03.10

ITonsarue o
JIACTIEPCHBIX
cuctemax. IcTUHHEBIE
1 KOJIJIOUIHBIC
pactBopbl. MaccoBas
JIOJISI BEIIECTBA B
pacTBope

Knaccudukanus u
HOMCHKJIATypa
HEOPTraHMYECKUX
COCIIMHCHHUM.
I'eneTnueckas CBsI3b
HEOPTaHUYECKUX
BEIIECTB, Pa3IMYHBIX
KJIACCOB

10.10

17.10




10

11

12

13

14

15

16

Knaccudukanus
XUMUYECKHUX PEaKINUN
B HEOPTaHUYECKOH U
OPraHUYEeCKON XUMHH.
3aKOH COXpaHEHHUS
MacChl BELIECTB;
3aKOH COXPaHEHUs U
IIPEBPALICHUS
SHEPrUM NPU
XUMHUYECKHUX
peakuusax

CKopocTb peakiui.
OOGpaTtuMbIe peaKIyu.
XuMHUYECKOe
paBHOBECHE

[TpaxTrueckas pabora
Ne 1. «Bnusinue
pa3IuYHbIX (PaKTOPOB
Ha CKOpPOCTb
XUMHUYECKON
peaKIum»

OKHUCIUTENBHO-
BOCCTAaHOBUTEJIHHBIC
peakuuu. [TonsTue 06
IJEKTPOIIN3E
pacIiaBoB U
pacTBOPOB CoJIeH

KonTponbhas padora
Ne 1 «Teopernueckue
OCHOBBI XUMUN»

Mertamisl, ux
MIOJIOJKCHHE B
Ilepuoanueckon
CHCTEME XUMHUYECKUX
anementoB Jl. U.
MeHneneena u
0COOCHHOCTH
CTPOEHHUS AaTOMOB.
OO6mume puznueckue
CBOICTBa METAJJIOB

CnaBel METaJIOB.
DIIEKTPOXUMHUYECKUT
PSA HaNIPSKEHU I
METaJUIOB

XUMUUYECKHUE
CBOMCTBA Ba)KHEHUIIINX
METaJIJIOB (HAaTpUH,
KaJIni, KaJbIIHiH,
MarHui, aJlfOMMHUN) U
HUX COEIMHEHUN

XUMHAYECKHE
CBOICTBa XpoMa, MEIU

24.10

07.11

14.11

21.11

28.11

05.12

12.12

19.12

26.12



U UX COETMHEHUN

17

18

19

20

XUMHYECKHE
CBOMCTBA IIMHKA,
JKene3a U ux
COeIMHEHUN

DIIEeKTPOUTHYECKAs
JUCCOLIUAITHS.
[Tonsite 0
BOJIOPOJHOM
nokazaresne (pH)
pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mpponus
OpPTaHHYECKUX H
HEOPraHUYECKUX
BCIICCTB

[IpakTuueckas pabora
Ne 2. "Pemenue
IKCIIEPUMEHTATHHBIX
3a7a4 1o TeMe
«MeTtamiei»"

Hewmeramnsl, ux
MOJIOKCHUE B
ITepuonnueckoi
CHCTEME XMMHYCCKUX
anementoB Jl. U.
Menzeneea u
0COOCHHOCTH
CTPOEHHUSI ATOMOB

1

16.01

23.01

30.01

06.02

21

22

23

dusnyeckue CBOMCTBA
HEMETAILIOB.
Aunnotponus
HEMeTasuIoB (Ha
MpUMEpEe KUCIOPO/Ia,
cepsl, pochopa u
yriepoja)
XHUMHYECKHUE
CBOICTBA TaJIOICHOB,
Cepbl U UX
COCOUHCHUI

XUMUYECKHUE
CBOMCTBA a30Ta,
docodpa u ux
COECIUHEHUN

13.02

20.02

27.02

24

Xumuueckue
CBOMCTBA yIiIepoa,
KPEMHHUS U UX
COCOUHCHUI

06.03

25

IIpumenenue
BaKHEUIIINX
HEMETAIOB U UX

13.03




COeIMHEHUN

26

27

28

29

[IpakTuueckas padora
Ne 3. «Pemenne
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeME
"HemeTtananl"»

0O0001eHne 1
cHCTeMaTH3aIus
3HAHWH 10 TEME
«Hemetamib.
Brrancnenus mo
YpaBHEHUSM
XUMUYECKHUX PEaKIUN
Y TEPMOXUMHUYECKUE
pac4€Thl

KonTponbhas padora
Ne 2«MeTtamne u
«HemeTtamen)

Heoprannueckue u
OpraHUYEeCKUe
KHCIIOTBI.
Heoprannueckue n
OpTraHUYECKUE
OCHOBaHUs

1 20.03

27.03

10.04

17.04

30

31

32

AmdoTtepHbIe
HEOpPraHUYECKUEC U
OpraHuYecKue
COCMHEHMUSI.
['eneTHyeckast CBS3b
HEOPTaHUYECKUX H
OpPraHUYeCcKuX
BEIIECTB

Ponp xumun B
obecneyeHn
3KOJIOTHYECKOM,
SHEPreTHYECKON 1
MUIEBOH
0€301acCHOCTH,
Pa3BUTHUU MEAWIIMHBI

[IpencraBnenus 00
00IIMX HAYYHBIX
TPUHITAITAX
IIPOMBIIIIICHHOTO
MOJTyYEHUS
BaKHEHIINX BEIIECTB

24.04

08.05

15.05

33

YenoBek B Mupe
BEILIECTB U
MaTepHuaoB
XuMUs U 310pOBbE
YyeJIoBeKa

22.05



OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 33 2 3

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

* Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3matenpcTBO «IIpocBemnienne

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKuuoHepHoe 00IIecTBO
«M3narenscTBO «IIpocBenieHue

METOANYECKHUE MATEPUAJIBI J1UIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






