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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1m0 XWUMHUM Ha YypOBHE CpeIHEro ooOmero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanun B Poccuiickoit ®exepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHA (erepanbHOM 00pa30BaTENbHONW MPOTPaMMbl CPEIHEro OO0IIero
obpazoBanust (POII COO), mpencraBneHHbIXx B DemepaqbHOM TOCYAAPCTBEHHOM 00pPa30BaTEIbHOM
crannapre COO, ¢ yuérom KoHnenuuu npenojiaBanusi yaueOHOro npeamera «XuMus» B 00pa30BaTEIbHbBIX
opranmzanusx Poccuiickoit @enepanuu, peanu3yrooluX OCHOBHBIE 0O0pa3oBaTeNbHBIE MPOTPaMMbl, U
OCHOBHBIX MoJioxkeHU «Ctparerun pa3Butus Bocnutanus B Poccuiickoit denepannu Ha nepuoa g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJX0/I0B K pa3paboTKe MporpaMMbl IO XUMHH, K OTNPEAETICHUIO 00 cTpaTerun o0ydeHus,
BOCIIUTAHUS M PAa3BUTHUS 00yUArOIIUXCS CPEACTBAMH yaeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha
6a30BOM ypoBHE cocTaBUIM KoHLenTyanbHble nojoxxeHuss PI'OC COO o B3auM000yCIIOBIEHHOCTH LIETEH,
COJIep>KaHusl, pe3yIbTaTOB O0yUeHUsl U TPeOOBAHUN K YPOBHIO IOJTOTOBKH BHIITYCKHHUKOB.

Xumuueckoe 0O0pa3oBaHUE, TOJIYy4aeMO€ BBITYCKHHUKAaMH 00IIeo0pa3oBaTeNbHON  OpraHu3aluy,
SBJIIETCS. HEOTHEMJIEMON YacThl0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpPIIAIOLIMM ATAIOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, MPHUCYIIHUX IIEJIOCTHOW CHCTEME
XUMHUYECKOro 00pa3oBaHUs. OTH IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIBI, (POpMHUpPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEIOBEKa, a TAK)KE SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pOBbIO U MPUPOAHON cpene. Peanuzyercs xumuueckoe oOpazoBaHuE 00y4arolMXCsl HA YPOBHE
CpeaHero ooiiero o0pa3oBaHUs CPEACTBAMHU Y4eOHOTo mMmpenMera «XUMHS», COAEpKAHUE U MOCTPOSHUE
KOTOPOTO OMNpeAETeHbl B MpPOrpaMMe M0 XMMHUU ¢ YYETOM CHeUM(UKH HAyKH XUMHH, €€ 3HaYeHHUs B
MO3HAHUM MIPUPOJIBI U B MaTEpUaIbHON KU3HU OOLIECTBA, a TAK)KE C yUYETOM OOIIMX LIeJIel U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI cpeAaHero obmiero odpasoBaHus B Poccuiickoit
denepanuu.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOYI0 pPOJib B COBPEMEHHON LIUBUIIN3ALINY,
B CO3JaHMU HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B (opMUpOBaHHE
palMOHAIBbHOIO HAYYHOTO MBIIUIEHHUS, B CO3[JaHHE LIEJIOCTHOrO IMPEACTaBICHUS 00 OKpY’KaIOLEM MHpE
KaKk O €IMHCTBE NPUPOJBI W YEJIOBEKa, KOTOpoe (opMHpyeTcs B XUMHH Ha OCHOBE IOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MUpa, OCO3HAHUS B3aHMOCBS3H MEKIY CTPOCHHMEM BEIIECTB, MX
CBOWCTBaMM M BO3MOXXHBIMH 00J1aCTAMHU IPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYS C JPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEMJIEMOHM YacThiO
MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyAa M >KM3HU KaXKJIOro 4ujieHa oOuiecTBa.
CoBpeMeHHass XMMUs KaKk HayKa COo3HJaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTUI HalpaBlieHa Ha pelleHne
r7100abHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTMUYECKOM 0€30MaCHOCTH U OXPAaHBbI 3710POBbSL.

B coorBercTBHMM ¢ OOMMMH TEISIMA W TIPUHIIMIIAMH CPEIHETO O00IIero oOpa3oBaHUs COJEpKAHUE
npenmera «Xumus» (10—11 kimaccel, 6a30BbIii YPOBEHb U3YUEHHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO HA
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYalOLIMXCsl, HEOOXOIUMYIO UM Uil BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIHEIIHOIO BKIIIOUEHHUS B KHU3Hb COLIMyMa, IMPOJOJDKEHUS OOpa3oBaHMs B Pa3IUYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeamera « XUMHUs» SBIIOTCS 0a30Bble Kypcehl — «Oprannyeckas XxuMus» u «O0mias
U HEOpraHMYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COZIEp)KaHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM
HayK{: CHCTEMa 3HAHWH IO HEOPraHWYECKOM XMMHHM (C BKIIOUCHHEM 3HAHUN M3 OOIIeH XUMHUH)
opranudeckoi xumuu. PopMUPOBaHKE TaHHOW CUCTEMbI 3HAHWW MPU M3YUYCHHH MpeaMera oOecreurnBaeT



BO3MOXXHOCTh PAacCMOTPEHHSI BCEro MHOrooOpa3us BEIIeCTB Ha OCHOBE OOUIMX TMOHSATUH, 3aKOHOB U
TEOPUM XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranndeckas xumus» U «OOIIas M HEOPraHWYecKas XUMUS
chopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE CHCTEMHOIO IMOAXOJAa K M3YYEHHIO Y4eOHOro
MaTepuaga U OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUI Ha OMpenesIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOd XMMHUHM BELIECTBA PAacCMaTPUBAIOTCS Ha YpOBHE
KJIACCUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COECIUHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U
ANEKTPOHHBIX MPEJCTABICHUN O CTpOeHUH BellecTB. CBeieHus 00 U3y4aeMbIX B Kypce BEIIeCTBaX JAr0TCs
B Pa3BUTUU — OT YIJIEBOJOPOJOB 10 CIOXKHBIX OHOJOTMYECKH AaKTHUBHBIX coenuHeHHil. B kypce
OpPTraHUYECKOM XUMHH TMOJTy4aloT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus
NEpBOHAYAIbHBIE TIPEACTABICHUS O XUMHUYECKOW CBSI3M, KIACCH()UKALMOHHBIX IPH3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, O XUMUYECKON pPEaKIUU.

[Ton HOBBIM yrioM 3peHus B mpeamere «Xumus» 0a30BOro YpoOBHS pacCMaTpUBAETCsS M3yYEHHBIH Ha
YpOBHE OCHOBHOTO O0OIIEro 0o0pa3oBaHUS TECOPETUYCCKHA Marepual W (PaKTOJOTUYCCKUE CBEACHHS O
BEIIECTBAX M XMMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HeOpraHuvecKas XUMUS»
o0Oy4aromuMcsi TPEJOCTaBIsETCS] BO3MOXKHOCTh OCO3HATh 3HAUEHUE TEPUOJAMYECKOTO 3aKOHa C
O0IIETEeOPETUYECKUX U METOJIOJIOTMUECKUX MO3UINH, TITy0Ke MOHITh UCTOPHUUECKOE U3MEHEHHUE (PYHKITHIA
ATOTO 3aKOHA — OT 0000MIaroNIEH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

EnuHas cucreMa 3HaHMIM O BaXKHEUIIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHECHUH, &
TaKXe O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUsI JOMONHETCs B Kypcax 10
n 11 KjaccoB 3yIeMEHTaMU COAEP KAHMSL, UMEIOIIMMH KYJIBTYPOJIOTHUECKUN M MIPUKIIAJHONW XapakTep. JTH
3HAHUS CIIOCOOCTBYIOT NMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMH HayKaMH, PAacKpbIBalOT €€ posib B
MO3HABATEIbHON U TNPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHMIO YBAKEHUS K
IpoIieccy TBOPYECTBA B OOJIACTH TEOPUH M NMPAKTHUECKUX MPHUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPoOIeMax, CBA3aHHBIX C XMMUEH, KPUTHYECKU
OCMBICIIMBATh MHPOPMAIMIO U MPUMEHTHh €€ JUIsl MONOJHEHUS] 3HAHUW, PElICHUs] MHTEIIEKTYyalbHbIX U
AKCIIEPUMEHTAJIBHBIX HCCIIEI0BAaTeNbCKUX 3adad. B 1menoMm coaepxkanue yuyeOHOro mpeamera «XUMHS»
JAHHOTO YPOBHS M3y4Y€HHs] OPUEHTHPOBAHO Ha (hopMUpOBaHHE Yy OOYyYarOIIUMXCS MHPOBO33PEHUECKOM
OCHOBBI JUIsI TOHUMaHUs (GUIOCO(MCKUX MM, TaKMX KakK: MaTepHalbHOE €IMHCTBO HEOPraHHMYECKOro U
OpPraHUYECKOTO MHUpA, 0OYCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHEM, IO3HABAEMOCTb
MPUPOJHBIX SBJICHUM MyTEM HKCHEPUMEHTAa M pEIIeHUs MNPOTHUBOPEUYUIl MeXay HOBBIMH (akTamu u
TEOPETUYECKUMH IMPEINOChUTIKaMH, OCO3HAHUE POJIM XMMUHU B PEILICHUH SKOJIOTHYECKUX MPoOJeM, a TaKxKe
npobJeM cOepekeHUs! FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHHsI HOBBIX TEXHOJOTHH U MaTepHuasoB.

B nmnnane pemeHuss 3ajad BOCIMTAHUS, pPa3BUTUS U COLMANM3AMKM  OOy4alOUIMXCS TPUHSATHIE
MporpaMMoOil 1O XUMHUM TMOAXOJAbl K ONpEAENEeHUI0 COAEpPKaHHWS M TOCTPOEHUs IpeaMera
peaycMaTpuBaloT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JeHCTBUH, UMEIONIMX 0a30BO€ 3HAUCHHE IS
Pa3NUYHBIX BUAOB JEATENBHOCTH: pelIeHHs MpobieM, MOMCKa, aHaiu3a U o0paboTku uHopMaluy,
HEOOXOUMBIX JJIi NPUOOpPETEeHUs OIbITa MPAKTUYECKOW U HUCCIIENOBATEIbCKON JeATEIbHOCTH,
3aHMMAIOIEN Ba)KHOE MECTO B TO3HAHUH XUMUHU.

B mpaktuke mpernonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTrO oOmiero oOpa3oBaHus, TaKk U Ha yPOBHE
cpeaHero oOmero oOpa3oBaHUs, NMPH ONPEACICHUN COIACPKATEIbHON XapaKTePUCTUKHU IIeNei M3ydeHus
IpeIMeTa HalpaBiIeHUEM MEPBOCTENEHHOW 3HAYUMOCTH TPAJUIIMOHHO NMPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUUECKOMN JeATeIbHOCTH YeIOBeKa
U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyabTypbl. C METOAMYECKON TOUYKM 3pEHHUs TaKOM MoAxond K
OTIpEAEIICHUIO LENIEN N3YUEHNUs ITPEIMETA SIBIISIETCS BIIOJIHE OIPAaBIAaHHBIM.



CornacHo 1aHHOW TOYKE 3pEHMs TJIaBHBIMH LEJIAMH U3y4eHHs NpeaMeTa « XUMUs» Ha 6a30BOM ypOBHE
(10 11 xn.) sByIsIFOTCA:

o (GopMHpOBaHHE CHCTEMbl XUMHYECKUX 3HAHUH KakK Ba)KHEHIIEH coCTaBisIOIIEH €CTeCTBEHHO-
HAYYHOH KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeXKAT KIIOYEBHIC MOHATHS, (yHIAMEHTAIbHbIE 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE WM MOHHMAaHHME CYHIHOCTH IOCTYIHBIX 0000IIeHUi
MHPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMIJIEHUE ¢ UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

. dopMHupoBaHHE M pPA3BUTHE MPEACTABICHUH O HAYYHBIX METOAaX I[IO3HAHUS BEIIECTB U
XMMUYECKUX peaKIMi, HeOOXOAMMBIX JUIsl IpUOOPETEeHHs] YMEHUI OpUEHTHUPOBATHCSI B MUPE BEIIECTB U
XUMUYECKHX SIBICHUH, UMEIOIIUX MECTO B MIPUPO/JIE, B TPAKTUYECKON M MOBCEIHEBHOM KU3HU;

o pa3sBUTHE YMEHHM M CIIOCOOOB [EATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHMEM M OOBSICHEHUEM
XHUMHUYECKOT0 SKCIIEPUMEHTA, COOTIOIEHIEM MTPAaBUII 0€301TacHOr0 00OpAIeHHS C BEIECTBAMHU.

Hapsny ¢ atum, coneprkaTtenbHas XapakTepUCTUKa LeIe U 3a7a4 U3y4eHus IpeIMeTa B IporpaMme 1o
XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBMM C HOBBIMH IPUOPUTETAMH B CHCTEME CPEIHEro
obmero oOpazoBanus. CerojHs B NpPENoJaBaHUM XUMHMU B OOJbIlell cTeneHH OTAAETCS MpearoyTeHue
MPAaKTUYECKOH KOMIIOHEHTE COep)KaHus OOy4YeHHs, OPHUEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHUKA
00meo0pa3oBaTeNbHOW  OpraHU3aliy, BIAACIONIET0 HE HAO0OpOM 3HaHWH, a (YHKIHOHAIBHON
IPaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHHMSMM aKTMBHOI'O IOJYYEHHUs 3HAHUH M NPUMEHEHUS HUX B
peanbHOM JKU3HHU JJIS peIIeHUs IPaKTHUECKUX 3ajay.

B cBsi3u ¢ 9THUM mpu M3ydeHHH TpeAaMeTa «XHUMHs» JTOMHUHHUPYIOIIEE 3HAUYe€HHE MPHOOPETAIOT TaKHe
LeJH U 33J]a41, KaK:

ajanTtanus oOydJaroIuxcs K YCJIOBUSM JUHAMUYHO pa3BUBAIOLIErocs MHpa, (OpMHUpPOBaHHE
MHTEJUIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camM0OOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITETbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

¢dopmupoBaHHe Yy OOYyYalOIIMXCSl KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIHMH), HMEIOLNX
YHUBEpCaJIbHOE 3HAUECHUE Ui pa3IMYHbIX BHUJIOB AEATENBbHOCTU: pelieHHs MpolieM, MOMUCKA, aHalu3a U
00paboTKu MHpOpMAIK, HEOOXOIUMBIX NJsi MPUOOPETEHMs OMbITAa NEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IMO3HAHWU XHMHH, a TaKKe JUIsl OLIEHKM C TO3MIMH 3KOJOTrH4YecKol 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOJIHYIO CPEY;

pa3sBUTHE IMO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
o0yJaromuxcs: CoCOOHOCTH CaMOCTOSTENIEHO NMPHOOpPETaTh HOBBIE 3HAHMSA MO XUMHH B COOTBETCTBHUHU C
KU3HEHHBIMH MTOTPEOHOCTSIMH, HCIIOJIB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOJIOTHH IS IOMCKA U
aHaJIn3a yueOHOW U HayYHO-MOMYJISIPHON HHPOPMAIIMN XUMHUYECKOTO COIEP KAHNUS;

dopMHupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS AacCCOIMATUBHOTO M JIOTMYECKOTO MBIIJICHHUS,
HaOJI0AaTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YAaCTHOCTH, MpPHU
TUTAHUPOBAHWH U TIPOBEICHUH XUMUYECKOTO dKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00yJaronmxcs yoexx1IEHHOCTH B TYMaHUCTUYECKOW HAMpaBIEHHOCTH XUMUH, €€ BaKHOU
poaM B pELIEHMH TJOOANbHBIX MpPOOJeM pPalMOHAIBHOIO MPUPOAONOIb30BAHUSA, ITOMOIHEHUS
HHEPreTUYECKUX PECYpCOB U COXPAaHEHHS NPUPOAHOTO pPaBHOBECHS, OCO3HAHHUS HEOOXOAMMOCTHU
OepeXKHOr0 OTHOILIEHHUS K MPUPOJIE U CBOEMY 3JJ0POBBIO, @ TaK)Ke MPUOOPETEHHUS OIbITa HCIIOIb30BAHMS
MOJYYEHHBIX 3HAaHWW AJIs NPUHATHUS I'PAMOTHBIX PELICHUM B CUTyallUAX, CBS3aHHBIX C XMMHYECKHUMHU
SBJICHUSIMU.

B yuebGHOM T1utaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUs» 0a30BOr0 ypOBHS BXOAWUT B
COCTaB NpeIMeTHOH 06sacTu «EcTecTBeHHO-HAY4HbIE TPEIMETBI».



OOmiee 4YuCIIO YacoB, OTBEACHHBIX IS W3YYEHHsS XWMHUH, Ha 0a30BOM YPOBHE CpEIHEr0 OOIIero
oOpaszoBanusi, coctaBisieT 68 gacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 xkmacce — 34 gaca (1 gac
B HEJIENIO).

COJEP)KAHUE OBYYEHUA

10 KUIACC

OPITAHUYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYECKO XUMHHU

[Ipenmer OpraHM4ecKOM XUMHMM: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B IOJIYYCHMHM HOBBIX
BELIECTB U MaTepuayoB. Teopus cTpoeHUs opraHudeckux coeauHeHuili A. M. ByrtiepoBa, €€ ocHOBHbIE
nosoxkeHus. CTpyKTypHbIe (POPMYIIBI OPraHUYECKUX BEIIeCTB. I 'oMonorus, nzomepusi. XuMu4yeckas CBsI3b
B OPraHMYECKHUX COCJUHEHMSIX — OJUHAPHBIEC U KPaTHBIE CBS3U.

IIpencraBienue o kiaccuUKaluy OpraHuvecKux BelecTs. HoMeHkIaTypa opraHu4eckux coelnHeHUH
(cucremaTnyeckas) M TPUBUAIbHbIE HAa3BaHMUS BaXXHEHIIMX MpEeACTaBUTENEH KIACCOB OPraHMYECKUX
BELIECTB.

OKclepUMEHTAIbHbIE METO/bl M3Yy4eHMs BEIECTB M MX HpPEBpAllleHHH: O3HAKOMJIEHHE ¢ oOpa3lamu
OpPraHMYECKUX BELIECTB U MaTepUalaMH Ha UX OCHOBE, MOJCINPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIIECTB,
HaOJIOZICHNE M OINMCAaHHWE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUIO OPTaHMYECKHX BEIIECTB IPH
HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriesogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHI psii. MeTaH M 3TaH — MPOCTEHIINE NPEICTaBUTENN
QJIKaHOB: (pU3MYECKHE U XMMHUECKHUE CBOICTBA (peaKluy 3aMEelIeHNs U TOPEHMUs), HaX0XIEHNE B IPUPO/IE,
MOJIy4YE€HUE U IPUMEHEHHE.

ATKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMUECKHMH psii. OTWIEH W NPONWIEH — MpOocTeHIne
NpPEJCTaBUTENIN  AJKEHOB:  (U3MYECKHEe M  XUMHUYECKHME CBOMCTBa  (peakuuu TUAPUPOBAHMUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliu ), TOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 um merunOyraaueH-1,3: cTpoeHue, BakKHEHIIME XMMHYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTMUYECKHH psl. ALETHIEH — HNpOCTEeHIINi
NpPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOCHHME, (HU3NYECKHMEe U XHMMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIH, TOPEHHUS] ), TOJTyYEeHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoenue, Gpu3nNUecKue U XMMHUECKHUE CBOIMCTBA (peakuy raJJoreHUPOBaHUS U
HUTPOBAHUs1), TOJY4YeHUE W TpHUMEHeHHue. Tonyon: cocmas, cmpoeHue, @uauyecKue U Xumudeckue
ceolicmea (peakyuu 2ai02eHUpO8aHus U HUMpPOBAHUs), noayienue u npumerenue. TOKCUUHOCTh apeHOB.
I'enernueckas cBSI3b MEXAY YIIIEBOJOPOIaMH, MPUHAJIEKAIIMMHY K Pa3IMYHbIM KJlaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOpOo10B. [Ipupoansiil ra3 U nonytHele HedTaHble ra3pl. HedTh u e€
npoucxoxaenue. CrocoObl nepepadoTku HE(THU: MEePErOHKa, KPEKUHT (TEPMUYECKUH, KAaTaTUTHIECKUIA),
nuposu3. IlponykTsl nmepepaboTku He(pTH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHBIH
YTOJIb ¥ TIPOJYKTHI €T0 MepepadboTKH.

OKCHepUMEHTAIbHBIE METOJbl M3y4EHHUS BEUIECTB M UX MPEBpallleHU: O3HAKOMJIEHHE C oOpa3namu
IIacT™Macc, KaydykoB U pe3uHbl, Kojutekuuu «HedTb» U  «Yroib», MOJEIUPOBAHHE MOJIEKYI
YIJIEBOAOPOAOB M TaIOT€HONPOU3BOIHBIX, NMPOBEACHNE MPAKTUYECKON paloThI: MOJNydeHHE ATUJIICHA U
W3YyYEHHUE €ro CBOMCTB.

PacuérHrble 3agayn.




Beruncnenus 1o ypaBHEHUIO0 XMMHUYECKOH peakluu (Macchbl, 00b€Ma, KOJMYECTBA HCXOJHOIO BELIECTBA
WIN TIPOJYKTA PEAKIMU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WU
IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:xaime oprannieckie CoeiHHeHus!

[IpenenpHble OQHOATOMHBIE CHUPTHL. METaHON W 3TaHOJI: CTPOCHHME, (PU3MUECKHUE M XMMUYECKHE
CBOMCTBa (peakuMM C AaKTUBHBIMM METAJUIaMM, TaJOr€HOBOAOPOJAMH, TOPEHHE), IPUMEHEHUE.
Bonopoansie ¢Bsi3u MeKy MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MeTaHOIa U 9TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHbl€ CIUPTHI. DTUIIEHIVIMKOIb U TIULEPUH: CTPOCHUE, (PU3NUECKUE U XUMUUYECKIE CBOICTBA
(B3aMMOZAEHCTBUE CO IIEIOYHBIMM METaJlJIaMM, KadeCTBEHHas peaklusi Ha MHOTOATOMHBIE CIIHPTBHI).
JlenicTBre Ha opraHu3M 4enoBeka. [IpuMeHeHne rimnepyrHa U STHIICHIJIMKOIIA.

@DeHoNI: CTpPOCHHE MOJEKYNIbl, (U3MUEeCKHe M XUMHUYECKHe CBoWcTBa. TOKCHMYHOCTH (heHoIa.
[Tpumenenue peHona.

Anbrerunpl U kemonsl. opMasbaerul, aueTaabAerul: CTpoeHue, pusnyeckre 1 XMMU4YeCKUe CBOMCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIJICHHUS, KAUECTBEHHBIE PEAKIMH ), [IOJyYEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHAs KHCIIOTBI: CTPOEHHE,
¢u3nyeckue M XMMHUUYECKHE CBOMCTBa (CBOMCTBa, 00LIMe Ui Kjacca KUCIOT, peakuus 3Tepudukanun),
nojiydeHue u npumenenue. CteapuHoBas U OJEMHOBAs KUCJIOTHI KaK MPEJCTaBUTENH BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxnble 3(HUpBl KaK NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApOIM3 CIOXKHBIX 3(upoB. Kupsl
I'mpponus xupos. [Ipumenenue xxupoB. buosornyeckas posb KUPOB.

VYraeBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOA0B (MOHO-, TU- U NoJMcaxapuabl). ['moko3a — mpoctenmmit
MOHOCaxXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3HUECKHE U XMMHUECKHE CBOMCTBA (B3aUMOJIEHCTBUE
¢ ruapokcuaom Mmeau(ll), okuciaeHMe amMMHadHBIM pPacTBOpPOM oOkcuaa cepedpa(l), BoccTaHOBIEHHE,
OpoXKeHHMEe TJIOKO3bl), HAaXOXKACHUWE B TPUPOJAE, INpHUMEHEHHe, Ouojoruyeckas poib. DOTOCHUHTES.
@pyKTO3a KaK U30MEP IIFOKO3BL.

Kpaxman u nemironosa kak npupoHbie nonuMepsl. CTpoeHHe KpaxMania U HeJToa03bl. Pu3ndyeckue u
XUMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAYeCTBEHHAs! PEAKIIHS C HO/I0M).

OKclepUMEeHTaIbHbIE METO/bl M3YyYeHMs BELECTB M WX MPEBpALIeHUN: MpOBEAEHUE, HAONI0JICHHE U
ONHCAaHUE JIEMOHCTPAL[MOHHBIX OIIBITOB: TOPEHHME CIHMPTOB, KAYECTBEHHBIE PEAKLIHUHU OJHOATOMHBIX
CUpTOB (OKHCcIeHHe 3TaHoa okcuioM Menu(ll)), MHOroaTOMHBIX CITUPTOB (B3aUMOAEHCTBHE TTIMLIEPUHA C
ruapokcuaom  menu(ll)), ampnernnoB (okuclieHMe aMMHayHBIM pacTBOpoM okcuaa cepebpa(l) u
runpokcuaom wmenu(ll), B3ammozeilicTBue Kkpaxmasia ¢ HOJIOM), HPOBEACHUE NPAKTUYECKOH pPabOTHI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérnrie 3amaun.

Boruncnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO BEIECTBA
WIN TIPOJYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MUCXOJHBIX BEIECTB WIH
IIPOJYKTOB PEAKIUN).

A3oTcoziepiKalie OpraHu4eckie CoeIMHEHNS.

AMUHOKHCIOTHl Kak aM(oTepHble opraHudeckue coenunHeHus. dusnueckne U XUMUYECKHE CBOMCTBA
aMHMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku xak npupoAHBIE BBICOKOMOJIEKYJSIpDHBIE COeAMHEHMs. llepBuuHas, BTOpUYHAs M TpETUYHAs
CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEIKOB: TMAPOIN3, ACHATYpallus, KaYeCTBEHHbIE PEAKIIUU Ha
OeNKHU.

OKcrepUMEHTAbHbIE METOJbl M3y4YCHMs BEIIECTB W MX IPEBpAIICHUI: HAONIOJCHHE M OIHCAaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATYpaIUs OCIKOB IIPU HArPEeBaHUH, LIBETHBIC PEAKIIUN OCIIKOB.

BbicOKOMO/IEKYISIPHBIE COCAUHEHUSA



OCHOBHBIE TOHATHS XMMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, IMOJUMEp, CTPYKTYypHOE
3BEHO, CTENEHb IOJIMMEpPU3ALNUU, CpedHssl MOJEeKyaspHas Macca. OCHOBHBIE METOJbl CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U MOJIMKOHICHCAIUS.

OKcliepUMEHTAIbHbIE METO/bl U3YyYEHMs BELIECTB M MX IPEBPALCHUN: O3HAKOMJIEHHE ¢ oOpaslamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyqyKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanuss MeXnpeaIMETHBIX CBSI3€M IpU  M3y4eHUU opraHudeckod xumuu B 10 kiacce
OCYILLIECTBIISICTCS 4Yepe3 HCIHOJIb30BAHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IHOHATHM, TaK U IOHATHH,
SBJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIM3,
CHHTE3, KIacCu(UKaIMs, NEPUOINIHOCTD, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACTHPOBAHNE.

dusmka: MaTepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHYeCKU ypOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUUNHBI U €JUHULIBI UX U3MEPEHMUSL.

Buonorus: xinerka, opranusm, omocdepa, 0OMeH BemIECTB B OpraHusMe, (poTOCHMHTE3, OMOIOTHYECKU
aKTUBHbIE BelllecTBa (O€JIKH, YIIIEBOAbI, JKUPBI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE OPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: MNUIIEBbIE MPOAYKThI, OCHOBBI pPALMOHAJIBHOIO IMTAHMs, MOIOIIUE CPEJCTBa,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPEnapaThbl, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XMMHH

XuMHYeCKud dJeMeHT. AToMm. Snpo aTtoma, H30TONBL. JJIEKTPOHHAs 000J0YKa. DHEPreTHUeCKHe
YPOBHH, MOIYPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- amemMeHThl. OCOOCHHOCTH PACTIPE/ICICHHS YIEKTPOHOB
0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpalnsi aTOMOB.

[lepuoanueckuii 3akon u [lepuonuyeckas cucrema xumudeckux anemeHTos JI. M. MenzaeneeBa. CBs3b
nepuoanydeckoro 3akoHa u llepumogmyeckod cucrembl XxuMmuueckux aieMmeHtoB JI. M. MenneneeBa ¢
COBPEMEHHOW TE€OpUEH CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS! CBOWCTB XMMHUYECKHUX JIEMEHTOB
1 00pa3zyeMbIX UMM MPOCTHIX U CIOXKHBIX BELIECTB IO TpyNNaM U mepuojaM. 3HaueHUe MepHoaANYECKOro
3aKOHa B PAa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKasi CBsI3b. Buabl XMMHYeCcKOW CBs3U (KOBaJeHTHAs HEMOJSpHas M
NOJISIpHAsi, HMOHHAsA, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUs KOBAJEHTHON XUMHYECKOH CBA3M
(oOMeHHBI M JOHOPHO-aKLEeNTOpHBINH). BomoponHas cBa3b. BajneHTHOCTh. DIEKTPOOTPULIATETHHOCTD.
Crenensb okucieHus. MIoHbI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAININYECKON PEILETKH.

[lonsaTne o gucnepcHbIX cuctemax. MICTMHHBIE M KOJIIOMIHBIE PacTBOpBL. MaccoBasi 10 BEIECTBA B
pacTBope.

Knaccudukanmust Heopranuueckmx coenuHeHuidl. HoMeHkmatypa  HEOPTraHMYECKHMX  BEIIECTB.
I'enernyeckas CBA3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumnueckas peaknus. Knaccupukanuss XUMHUECKUX PEAKIUMH B HEOPTaHUYECKOM M OpraHMuecKou
XUMHH. 3aKOH COXPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBPAILECHUS YHEPTUHU IIPU XUMHYECKUX
peakuusx.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble peakluu. XUMHUYECKOEe
paBHOBecHe. PaKTOPBIL, BIUAIOLIME HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [latense.



OnekTponauTnueckas auccoruanus. CuibHble W ciabble 3yeKTpoiuThl. Cpena BOAHBIX PacTBOPOB
BEILECTB: KUCIasi, HEUTpabHas, LIEI0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YeHHs] BELIECTB M UX MPEBpALICHHUI: JeMOHCTpauus TaOIull
«Ilepuoguueckas cucrema xumuyeckux osnemeHtoB JI. M. MeHnneneeBa», u3ydeHUe MoAeNen
KPUCTANTMYECKUX PEIIETOK, HAOMIOJCHWE M OMHCAHUE JIEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OIMBITOB
(paznokeHue MEpOKCUIAa BOAOPOJAa B INPUCYTCTBMM KaTaau3aTopa, ONPEIEIEHHUE CpPEedbl PacTBOPOB
BEUIECTB C T[OMOIIBIO YHHMBEPCAIbHOIO HMHAMKATOPA, pEaKkIMH HOHHOTO OOMeHa), MpOBeIeHUE
MpaKTU4eCKON padoThl «BrnusHue pa3inyHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIum.

PacuérHble 3anaum.

Pacuérhl 0 ypaBHEHHAM XMMHYECKUX PEAKLUH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI, paCYETHI C
HCII0JIb30BAaHUEM TOHATHS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsbl. [lonoxxenue HemetaiwioB B llepronnueckod cucreme XUMHYECKHX 3ieMeHTtoB /[, WM.
MenneneeBa U OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBONWCTBA HEMETAJIOB. AJUIOTPOIUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XVMUYEeCKHE CBONCTBA BaKHEHIIMX HEMETAJUIOB (TaJIoTeHOB, cepbl, a3ora, (ocdopa, yrimepoma u
KpEMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IprMeHeHne Ba)KHENIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnbl. Ilonoxenue wMeramioB B Ilepuogmueckoit cucteme xumudeckux »sseMmeHtoB J[. W.
MenneneeBa. OcCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI04YeK aroMoB MeTamuioB. OOmue Quznueckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psiji HAPSKEHUH METaJUIOB.

XUMHYECKHE CBOMCTBA BOXHEHIIMX METAUIOB (HATPUM, Kajdui, KaJbIMi, MarHui, aJlfOMUHUHN, ITUHK,
XpOM, JKENE30, MEb) U UX COCTUHEHUM.

O6mmue criocoOb!I moay4YeHus: MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHHUKE.

DKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpallleHUii: U3ydeHne KoJeKunn «MeTaisl
U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEUIEHHE SKCIEPUMEHTAIbHBIX 3aJay, HaONIOJIEHHE M OMNHCAHHE
JI€MOHCTPALIMOHHBIX M JTA0OPAaTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCUAA aTIOMUHHUS C PAacTBOpaAMHU
KHCIIOT U TIeNI0ueH, KaUeCTBEHHBIE PEaKIMi Ha KATHOHBI METAIIIOB).

PacuérHnble 3anaum.

Pacuérbl macchl BemecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UiIH 00bEMY
OJHOTO M3 YYaCTBYIOIIMX B pEaKIUH BEUIECTB, pacuéThl Macchl (00bEMa, KOIMYEeCTBAa BEIECTBA)
IIPOAYKTOB PEAKILIMU, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponbp xumMum B o0OecriedeHHUH SKOJIOTMYECKOM, SHEPreTH4ecKol M MUIIEeBONW 0e30MacHOCTH, Pa3BUTHUU
MeIUIUHBL. [IoHATHE O HayYHBIX METOAX ITO3HAHMS BEILECTB U XUMUUYECKUX PEAKLIiA.

[IpencraBnenust 00 OOIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO TOTYYSHHS BAXKHEHUIITNX BEIIECTB.

UYenoBek B MUpE BEIIECTB M MAaTE€PUAJIOB: BAKHEUIINE CTPOUTENIBHBIE MATEPHAIIbI, KOHCTPYKI[MOHHBIE
Marepuabl, KpacKH, CTEKJIO, KEpaMHUKa, MaTEPUAJIbl I AJIEKTPOHUKH, HAHOMATEepHUaibl, OpPraHU4eCKNe U
MUHEpaIbHbIE YI00pEHUsI.

XUMHST U 3I0pOBbE YEJOBEKA: MpPaBWJIa HUCHOJB30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, IpaBUiIa
0€301MMacHOT0 UCIOIb30BaHMS MPENapaToB OBITOBONM XMMHHU B TOBCEIHEBHOMN KU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsS3e Mpu M3ydyeHHH oOIIel M HeopraHuueckoi xumuu B 11 kimacce
OCYIIIECTBIISICTCSI Y€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M TIOHSATHUH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJIs1 OT/AEIIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.
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OO0mue ecTeCTBEeHHO-HAYYHbIC MOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH, TEOPHUs, aHAIW3, CHHTE3,
KJIacCU(UKALIUS, IEPUOAUIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: Matepus, SJHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOM, PAIUOAKTUBHOCTD,
MOJICKYJIa, DHEPreTUYECKHl YpPOBEHBb, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHHUE BEIIECTBA,
(hbU3UYECKre BETUYMHBI U SIUHUIIBI UX U3MEPEHHS, CKOPOCTb.

Buonorus: kierka, opraHusM, dKocucTema, ouocdepa, Makpo- U MUKPOIJIEMEHTBI, BATAMUHBI, OOMEH
BEILIECTB B OPTaHHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIC IIOPOJIBI, MOJE3HBIE UCKOIIAEMBIE, TOILJIUBO, PECYPCHI.

TexHomorus: XMMHYECKass IPOMBIIUICHHOCTh, METa/UTYpPTHs, IPOU3BOJICTBO  CTPOMUTEIbHBIX
MaTEepUajoB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUIICBAs MPOMBIIUICHHOCTh, (apMaleBTUIecKas
MPOMBILIIICHHOCTh, MPOU3BOACTBO KOCMETHUECKUX IMPENapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasioB, AJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBI 110 XUMHWU HA
bA30BOM YPOBHE CPEJIHEI'O OBIIIEI O OGPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM CpegHero oOmiero o00pa3oBaHUsl  (JMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHbiM).  HayuHo-meTtoauueckol  OCHOBOM  JUIsl  pa3paOOTKU  MJIAHUPYEMbBIX
pE3yNbTaTOB OCBOEHHUS MPOTrpaMM CPEIHEro OoOHiero oOpa3oBaHUs SIBISETCS CUCTEMHO-
NEATEIBHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpeIHEro obiiero oOpa3oBaHUs
BBIJICTICHBI CIIEAYIOIINE COCTABIAIOIINE:

OCO3HaHHE OOYYAIOUIUMHUCS POCCUMCKON TPaKIaHCKOW HIACHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIICHHIO;

HAJIMYK1E MOTUBAIIMK K O0YyUEHHUIO;

L[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIECHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroMIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKAaMH, NPUCYIIMMHU LEIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHMS SKOJOTMUECKOM KYJIbTYypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMyHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XHMHS» IJOCTUTAlOTCS B E€IUHCTBE
yueOHOM W BOCHHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C T'yMAaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMH M HJ€aTaMU POCCUHCKOTO
IPa)XXIaHCKOTO OO0IIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M MPAaBHJIAMHU TOBEICHHUS,
CIIOCOOCTBYIOLIMMHU  TIpPOILIECCAM  CAMOIIO3HAHMS, CAaMOPa3BUTHUSI W HPABCTBEHHOT'O
CTaHOBJICHHSI JINYHOCTH O00YYaIOIIUXCS.



JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPEAMETA « XUMHUS OTPakKaroT CHOPMHUPOBAHHOCTh
OTbITA TTO3HABATEIILHOW W TMPAKTUYECKOW IEATEIHPHOCTH OOYYaIOIUXCS IO pealh3aIiuu
MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUSI OOYYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEU, YBaKCHUS
K 3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMAaX M MpPaBUJIAX MEXKIUYHOCTHBIX OTHOIIECHUWU B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOM JESATENBHOCTH TIPU CO3JaHUM Y4EOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX U I[IO3HABATENIbHBIX 3374, BBIMIOJHEHUH XHWMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY W apTryMEHTHI
JPYTUX MPU aHAIKU3E PA3IUYHbBIX BUJIOB YU€OHOH ACSITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTCYECTBEHHOM
XUMUH;

YBaKEHHSI K IPOIECCY TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHUS TOr0, YTO JOCTHXKEHUSI HAyKH €CThb pEe3yJIbTaT JJIUTEIbHBIX
HaOIIOICHUH, KPOTIOTIUBBIX AKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSSHHOTO TPyAa YUYE€HBIX U
MPaKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUU U TMOCIEAYIOUIEM aHaJIu3e
uH(MOpMAIUHU O MEePEIOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKUMU SIBICHUSMH, WU
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHHE U TOCTYIKM CBOMX TOBApUIIEH € MO3UIUN
HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIIKOB;

4) GpopMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMUMAaHUsl LIEHHOCTEH 3J0pOBOro M 0e30macHoro odOpasza >KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOro/IeHns MpaBwJI 0€30MaCHOTO OOpaIlleHusI ¢ BEIIeCTBAMHU B OBITY, TTOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JEATEIIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUS TOCJIEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS ATKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

10



KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JESITEIBHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEIIEHWH MNPAKTHYECKUX 3a/1a4 COLHAIbHOM
HaIpaBJICHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

UMHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQECCUil pa3IMyHOro pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYIa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaJIbHOW TpaeKkToOpuu O0Opa30BaHMUs,
Oynymed mnpodeccud U pealu3aldd COOCTBEHHBIX J>KU3HEHHBIX IIJIAHOB C Y4€TOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rNYeCKOro0 BOCIIMTAHUSA:

HKOJIOTMYECKU  I€JeCOO0pPa3HOr0  OTHOUIEHUS K  MOPUPOAE, KaK  HUCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUS II00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM, BIUSHUS YKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUAIIBHOM CPEbI;

OCO3HaHMSI HEOOXOAUMOCTH UCIIOJIb30BaHUS JOCTHKEHUUA XUMHUM [UJIl  PEIICHUS
BOIMPOCOB PAIMOHAIBHOTO MPUPOIOMIOTIB30BAHMUS;

AKTUBHOTO HENPUATHSA JNEHCTBUM, MPUHOCAIIUX BPEH OKPYNKAIOIIEH MPUPOJHOM CpEIE,
YMEHUSA IIPOTHO3UPOBATh HeOJIaronpusTHHIE JKOJIOTUYECKHUE MOCIICICTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOrO HKOJIOTMYECKOTO MBIIIIEHUS, JKOJOTMYECKON KYJBTYPHI, OIbITa
JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS WUMHU B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAJIBHON MPAaKTHKE, CIIOCOOHOCTH U yMEHHS
aKTUBHO MTPOTUBOCTOSTH UJCOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECCTBEHHOM MPAKTUKY;

MOHUMAaHUS CHenu(PUKH XUMUM KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEJIOCTHOIO TPEACTaBICHUS 00
OKPYXaIOIIEM MHUPE KAaK O €AMHCTBE NPUPOALI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM IMBWIM3AIUU: B €€
T'YMaHUCTHYECKOW HANpPABICHHOCTH W BaXXHOW POJM B CO3JaHUM HOBOW  0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOM, MUIIEBON U IKOJOTUYECKON 0€30MacHOCTH, B
Pa3BUTHN MEAMWIIMHBI, OOCECTICUCHWH YCJIOBHH YCIENIHOTO TpyJda W OSKOJOTHYECKU
KOM(OPTHOM KU3HU KaXAOTO YeHa OOIIEeCTBa,;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHHUMAaHUS CYIIHOCTA METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJTy4YaeMble 3HAHUS
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Uil aHanm3a W OOBSCHEHMsS SBJICHUN OKPYXKAIOMIETO MHUpPA W TMPOUCXOIANINX B HEM
W3MEHEHUH, YMEHHU JIeflaTh 0OOCHOBAHHBIC 3aKTIOYCHHS HAa OCHOBE HAYYHBIX (DAaKTOB M
MMEIOIIHNXCS JAHHBIX C IEJIBI0 TTOJIYICHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIb30BaTh XWMUYECKUE 3HAHWUS IS PEIICHUs
po0JIeM B peaNTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHWH IO XHMHU B COOTBETCTBUU C IKU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyla B pPa3u4HbIX cdepax MpopecCHOHATBHON
TESTETHPHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS y4EOHOro mpeameTa «XHMHS» Ha YpPOBHE
CpelHero o01ero oopa3oBaHus BKIKOYAIOT:

3HaUYMMBbIE TSI (DOPMHPOBAHUS MHUPOBO33PECHUS OOYJAIONTUXCS MEXKIUCIUIUIMHAPHBIC
(MeXTIpeIMeTHBIE) 00IIeHAYIHBIC TTOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U crieludrUKy METO0B IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHS, SBJIICHHE, IPOIECC, CUCTEMa, HAy4HBIM (haKT, MPHUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCClIeI0BaHre, HAOMOACHUE, N3MEPEHNE, SKCIIEPUMEHT U
Ipyrue);

YHUBEpCANbHBIC  y4eOHBbIC  JCHCTBUSA  (IMO3HABATENbHBIC,  KOMMYHHKATHUBHEIE,
peryJIaTHBHBIE), oOecreunBaromuye GopMUpoBaHHe (DYHKIIMOHAIBHOW TPAaMOTHOCTH U
COITMAJILHON KOMIIETCHITMH 00YyUYarOIuXCs;

CIIOCOOHOCTh ~ OOyYaromMXCsl  MCIHOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCHUILUIMHAPHBIE,
MHPOBO33pEHUYECKHEC 3HAHUS W YHUBEpCAJIbHBIC YUCOHBIC NEHCTBUS B MO3HABATEIHLHON M
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCATHHBIMU yICOHBIMU
MO03HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMHE JICH CTBUSMHU.

OBjaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 0a30Bble JJOrHYecKme JeiCTBUSI:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aAKTyaIM3UPOBaTh MpoOJeMy, BCECTOPOHHE ¢
paccMaTpHUBAaTh;

ONpEIECATh ILEIU JEATeIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTECPHUH HX JIOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ICITCIILHOCTH C TIOCTABJICHHBIMU IIEIISMU;

UCITOJIB30BaTh MPU OCBOCHWM 3HAHUH TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTEpHbIE TPU3HAKA TIOHSATHA W YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHUS JIsl OOBSICHEHUS OTACIBHBIX (PaKTOB U SBJICHU;
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BBEIOMPATh OCHOBAaHWUS W KPUTEPUH JUIS KIacCU(UKAIIMU BEIIECTB M XHUMHYECKUX
pEeaKLNiA;

yCTaHaBJIMBATh NPUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY N3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pACCYXKJIeHUsSI (MHIYKTUBHBIC, JCAYKTHBHBIC, I10 aHAJOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH M MNPOTUBOPEYUS B  pPAaCCMATPUBAEMBIX  SBJICHUSX,
(bopMyIHpOBaTh BHIBOJIBI U 3aKIIOUCHHUS,

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNId, MPeoOpa3oBbIBATH MOJEIbHBIE TPEJICTABICHUS — XWMHYECKHH 3HaK (CHMBOJI)
pJeMeHTa, XUMHuYecKas (opmysia, ypaBHEHHE XMMHYECKOM pEaKIMu — MpH pPElIeHUU
y4eOHBIX TMO3HABATENbHBIX W MPAKTUYECKHX 3a/ad, MPUMEHSATh HAa3BAaHHBIE MOJIEIIbHbBIC
MPEACTABICHNUS] JJI1 BBISBICHUS XapaKTEPHBIX IPU3HAKOB M3YyYaeMbIX BELIECTB U
XUMHUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

bopMynMpoBaTh LENM M 3aJa4d HUCCIENOBAaHUS, HCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOATENbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA IO3HAHUS M
OCHOBBI 111 (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXJICHUU;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUUIAHUPOBAHUS U MPOBEACHUA YUYEHUYECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHUs HaOMoAaTh 3a XOAOM  Ipoliecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaTh 0OOOIIEHUS U BBIBOABI
OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEIOBaHMs, COCTaBISATh OOOCHOBAaHHBIN
OTU&T O MPOJIeTIaHHOI paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATENLCKOW U TMPOEKTHOM NEeATeNbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOMCKY METOAOB pELICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB MO3HAHUS.

3) padora ¢ nndopmanueii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX WHPpopManuu (HAYy4HO-TIOMYJIspHAas
JuTepaTypa XMMHUYECKOIO COJIepKaHUs, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
aHAIM3UPOBATh MH(OpPMALMIO PA3NUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampOChl M MPUMEHATh Pa3IUYHbIE METOJbl TPU TOUCKE U OTOOpE
uH(pOpMaLi, HEOOXOAUMOM J1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA,;

npUOOpeTaTh OMBIT UCIIOIB30BAHUSA UH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IpenCTaBICHUS] HHPOPMAIHH (CXEMBI,
rpaduku, JuarpamMmbl, TAOJUIBI, PUCYHKH U IPYTHE);
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UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAaueCTBE CPEACTBA NpU paboTe ¢ XUMHUYECKOU
uH(pOpMalMel: MPUMEHATh MEXIpeaMeTHbIe ((pU3nueckre U MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCII0JI30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1a€MOIl TEMBI B XOJI€ AUAIOTa U/UIU JUCKYCCHH,
BBICKa3bIBaTh HJEH, (HOPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
NPEIJIOKEHHON 3a/1au;

BBICTYTIATh C MPE3CHTALME Pe3ysbTaTOB MO3HABATEIbHON NIEATEIbHOCTH, MOJIYYCHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTHUECKONH PadOTHl MO KCCIEIOBAHUIO CBOMCTB M3y4aeMBIX BELIECTB,
pean3anuu y4eOHOTO MpoeKTa U GOPMYyITUPOBATH BHIBOBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIaCOBAHMSI MO3ULIUMHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OgJlaieHHe YHHBEPCAJbHBIMHU PEryISTUBHBIMM JeHCTBUSIMU:

CaMOCTOSITENIEHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO NEATEIHHOCTS,
ompenensis €€ [EeTd W 3aJayd, KOHTPOJIMPOBATh M TIO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBAaTh TNpeIaracMblii alTOPUTM JACHCTBHI TPU BBINOJIHEHUH YYEOHBIX W
MCCJIEIOBATENbCKUX 3aja4, BeIOUpaTh HauOosiee 3(PGEKTHUBHBIN CIOCO0 WX PEHICHHS C
y4€TOM MOITY4YEHHsI HOBbIX 3HaHUHM O BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEH JESITENPHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOIICHKH.

IMMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[TpeameTHBIC PE3yIBTaThl OCBOCHHS Kypca «OpraHndeckasi XUMHUsD OTPaKaroT:

c(hOPMUPOBAHHOCTh TMPEJICTABICHUNA O XHUMHYECKONW COCTaBISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUPA, POJH XUMHUHU B MO3HAHWM SIBIICHUW MPUPOJIBI, B (OPMHUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ QYyHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM st
pEIICHUS TPAKTUYCCKUX 3aJad M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BIIQJICHUE CHUCTEMON XHUMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
MOHATUS (XUMHUYECKUA DJIIEMEHT, aTOM, OJJICKTpOHHas o00O0J0YKa aroma, MOJIEKYJa,
BaJICHTHOCTh, DJJIEKTPOOTPHUIATEIHLHOCTh, XUMHUYECKas CB3b, CTPYKTypHas (opmyrna
(pa3BépHyTass M COKpamliéHHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0OBEM, YIJIEpOIHBIN
ckeneT, (yHKIMOHAJIbHAs TPYIa, pajuKail, U30MEepHs, U30Mepbl, TOMOJOTUYECKUN PA/I,
TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPO U a30TCOAEPKAIIUE COEAMHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHS); TEOPUM W 3aKOHBI (TEOPHS
CTpOEHHUs OopraHuyeckux Bemects A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHMUS, JIeKAIIUE B
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OCHOBE  IOHMMAaHHsS  NPUYUHHOCTH M  CHCTEMHOCTH  XUMHUYECKHUX  SIBJICHUH,
dakTonornueckue CBEACHHUA O CBOMCTBaX, COCTaBe, TMOJIYYeHHH U 0Oe30MacHOM
UCIOJIb30BAaHNM BAKHEWIIUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa,;

COpPMUPOBAHHOCTh ~ YMEHUH  BBISBIATH  XapaKTepHblE  IPHU3HAKU  IOHATHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU OMHUCAHUN
COCTaBa, CTPOEHUS U MPEBPAILIECHUN OPraHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHOW) (HopMys OpraHMYECKHX
BEIIECTB M YPaBHEHHH XUMHUYECKHX pEaKLIMi, W3rOTAaBIMBATH MOJEIN MOJIEKYII
OpraHUYEeCKUX BEIIECTB I WUIIOCTPALUU HUX XHUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHUS;

cOpPMHUPOBAHHOCTh ~ YMEHUH  YCTaHABIMBATh  MPUHAIJICKHOCTh  H3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTaBy M CTPOEHUIO K OINpEAeNEHHOMY Kiaccy/Tpymie
COeIMHEHH  (YIJIEBOJOPOIbI,  KHUCIOPOA W a30TCOAEP)KAIME  COEOUHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMs), JaBaTh MM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenkinarype (IUPAC), a Taxke n0pHUBOOUTH TpPUBHAIBHBIC Ha3BaHUS OTJEIBHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, MPOMMIIEH, alleTHIIEH, STUICHIJIUKOJb, TIULEPHH, (EeHO,
dbopManbaeru, aueTanblIerul, MypaBbUHas KHCIIOTa, YKCyCHas KHCJIOTa, OJEHMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmal, LeJUI0103a, TIUIIH);

c(hOpMUPOBAHHOCTh YMEHHMSI ONpPENENATh BUIbl XUMHUYECKON CBSI3M B OpPraHUYECKUX
COEIMHEHUX (OJJMHAPHBIE U KPaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHMSI NPUMEHATH MOJIOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHUX
BemecTB A. M. byTiepoBa /st 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAaHEHUsI MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI XapakTEepU30BaTh COCTaB, CTPOEHHE, (u3nyeckue u
XUMHUYECKUE CBOMCTBA THUIMYHBIX MPEACTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, 3TaH, dTHJICH, MPOMWICH, arleTuieH, OyTaauen-1,3, metundyraauen-1,3,
O€H30J1, METaHOJ, 3TAHOJ, STUJIICHTJIMKOIb, TTULIEPUH, (EHOJI, aleTalbAer 11, MypaBbuHas
M YKCyCHas KHUCIOTHI, TJIIOKO3a, Kpaxmall, UEJUII0JI03a, aMHUHOYKCYyCHasi KHCIOTa),
WJUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN C UCIOIb30BaHUEM CTPYKTYPHBIX (popmy;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHUKHU YTJIEBOAOPOJHOTO CHIPhS
(HedTh, TPUPOAHBINA a3, Yrojib), CIOCOObI X MEPEPadOTKU U MPAKTUYECKOE TPUMEHEHUE
IPOAYKTOB NEPEPAOOTKH;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM YpPaBHEHUSIM
(maccbl, 00bEMa, KOIMUECTBA UCXOHOTO BEUIECTBA WIIM MPOAYKTA PEAKIIMH MO0 M3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEaKIUN);
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c(hOpMUPOBAHHOCTh YMEHHMHA BIAJACTh CHUCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAaX
HAY4YHOTO TMO3HAHHMS, HUCHOJIb3YEMBIX B XHUMHUH NPU HU3YYEHHUH BEIIECTB U XUMHUYECKUX
ABJICHUN (HAOJMIONCHUE, W3MEpPEHUEe, HSKCIEPUMEHT, MOJACIMPOBAHUE), UCIIOIb30BaTh
CUCTEMHbIE XMMHYECKHWE 3HAHUA [JIsl MPUHATHS PEIICHUN B KOHKPETHBIX KW3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBuJja MOJIb30BAHUS XUMUIECKON TIOCYI0U U
nabopaTOpHBEIM O0OpYJOBaHWEM, a TakKe IIpaBWia OOpalleHUs C BENIECTBAMHU B
COOTBETCTBUM C MHCTPYKIIUSAMH T10 BBITIOJIHEHHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKUM SKCIEPUMEHT
(npeBpallieHus OPraHUYECKUX BEIECTB MPU HArPEBAHUHM, MOTYUYEHUE ITHICHA U U3YYCHUE
€ro CBOMCTB, Kaue€CTBEHHBIC PEAKIIMM OPTaHUYECKHUX BEIIECTB, JCHATypalus OCJIIKOB MPHU
HarpeBaHWM, IIBETHbIC pEaKIMU OCEIKOB) B COOTBETCTBUM C TMPaBUJIAMU TEXHUKHU
O0e3omacHOCTH Tipu OOpaIIeHUH C BEIIeCTBAMU U JIAOOPATOPHBIM OOOPY/IOBAHUEM,
MPEACTABISATh PE3YNbTAThl XMMHUUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peaKkuid U POpMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAIU3UPOBATh XMMHUYECKYIO WH(OpMAIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpeicTBa maccoBod uHpopmauuu, WHTepHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHMM COOJIIO/IaTh TPaBWIA HKOJOTHYECKU I1€IeCO00pa3HOTro
MOBEJICHUSI B OBITY W TPYJOBOW JIEATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 3J0POBbSI U
OKpYXarIel TMPUPOJHOW Cpeabl, OCO3HABaTh OIMACHOCTh BO3JICUCTBUSI HA JKHUBBIC
OpPraHU3Mbl ONPEACTEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAas cmbIch Tokaszarens [1/K,
MOSICHATh HAa TPHUMEpPAX CIOCOOBl YMEHBIIEHHWS U TPEAOTBpAIECHUS WX BPEIHOTO
BO3/JCUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs OOyYaromuXcsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CIIA0OBUASIIMX OOYYaroIIUXCs: YMEHHUE UCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMu4ecKux GopMyL.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas XUMHs)
OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOM COCTABJISIOLIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUH MPUPOJbI, B POPMUPOBAHUU
MBIIUICHUS] U KYJIbTYpPbI JINYHOCTH, €€ (YHKIIMOHATIBHON rPaMOTHOCTH, HEOOXOIUMOM IS
peIIeHUsT MPAKTUYECKUX 3aJad4 U IKOJIOTMYecKd OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBIO M IPUPOIHOM CPEAE;

BIAJICHUE CUCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAECT: OCHOBOIIOJArarolliue
MOHATHS (XMMUYECKUH AJIEMEHT, aTOM, H30TOM, S-, P-, d- AJIEeKTPOHHBIE OPOUTAIN ATOMOB,
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MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTD, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHb
OKHCJICHHS, XUMHUUYECKas CBsI3b (KOBAJICHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi pemeéTka, TUIbl XUMHUYECKUX PEaKIUd, pacTBOp, DSJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI,  DJIEKTPOJUTUYECKAsT JUCCOLMALMS, OKHUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTb XUMHUYECKOW peaKkliy, XMMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHcconuManuu, nepuoandeckui 3akoH J[. M. MenneneeBa, 3akoH
COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS DJHEPrUM IMpHU
XUMUYECKUX  PEaKlMsX),  3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  SA3BIK  XHMHH,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (PaKTOJIOrMYEeCKUEe CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYUYCHUU U
0€30MMaCHOM  KCMOJIb30BAHUM BAXKHEUIIIUX HEOPraHWYECKUX BEIIECTB B OBITY W
MPaAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;

chOpMUPOBAHHOCTh ~ YMEHUU  BBIABJIATH  XapaKTePHbIE  NPU3HAKKM  TOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS MIPU ONMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCMOJIb30BATh XUMUUYECKYI0 CUMBOJIUKY JJISl COCTABJICHUS
(dhopMyJ1 BEIIECTB U YPAaBHCHUN XMUMHUYECKUX PEAKIMi, CUCTEMAaTUUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIC Ha3BaHHs OTACIbHBIX HEOPraHMYECKUX BEINECTB (yrapHbIi ras,
YIJIEKUCTIBIN a3, aMMUaK, raiéHas U3BeCTb, HEraléHas U3BECTb, MUThEBAsA COMA, MUPUT U
Ipyrue);

chOPMUPOBAHHOCTh yYMEHUU OMNPENENsATh BaJEHTHOCTh M CTENEHb OKHUCJICHUS
XUMUYECKUX 3JIEMEHTOB B COEIUMHEHHSIX PA3JIUYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U
(koBajieHTHasl, HMOHHAs, METa/LIMYecKas, BOJOPOAHAs) B  COCAMHCHHSX,  THII
KPUCTAJUTMYECKOM PEemETK KOHKPETHOTO BEIIEeCTBAa (aTOMHAs, MOJEKYJSIpHas, WOHHAasi,
MeTaJlJTn4YecKas ), XapakTep Cpeibl B BOJHBIX PaCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOPMUPOBAHHOCThL YMEHHUM  yCTaHABJIMBATh MPUHAIICKHOCTh HEOPTaHUYECKHUX
BEIIIECTB 10 UX COCTaBY K OMPeeIEHHOMY KJIacCy/TpyIIie COeTUHEHU (TTPOCThIE BEIIECTBA
— METaJUTbl 1 HEMETAJLTBI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );

c(hOpMUPOBAHHOCTh YMEHHUU pacKphIBaTh CMBICI TMepuogudeckoro 3akoHa J[. U.
MeHnneneeBa M JIEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIONIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh DJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuonoB Ilepronnueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JI. W. MengeneeBa, HCHONB3YS TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
JJIEMEHTOB M HX COCOMHEHMM II0 IepuojaM H rpymnmnaMm llepuoaudeckon CUCTEMBI
xumMudeckux saemenToB . 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE
CBOWCTBAa HEOPTaHWYECKUX BEIIECTB PA3JMYHBIX KIIACCOB, IMOATBEPKIATH CYIIECTBOBAHUE
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F€HETUYECKOM CBSI3M MEXIYy HEOPraHMYECKUMH BEIIECTBAMH C TOMOILIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0 Pa3TINIHBIM
npu3HakaMm (Y4HUCIy U COCTaBy pPEardpyroniux BEHIECTB, TEIUIOBOMY 3(h(eKTy peaxiuu,
U3MEHEHHUIO CTEMEHEW OKHCICHUS DJIEMEHTOB, OOpaTMMOCTH pEaklUuH, YYaCTHIO
KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBIISATH YPaBHEHUS pEaKIMil pPa3jINdHbIX THIIOB,
MOJIHBIE U COKpAIEHHBIE YpaBHEHUS! PEaKIMii MOHHOTO OOMEHA, YYUTHIBasl YCJIOBUS, MPHU
KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA,;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIMH, IMOJTBEPXKIAIOIINE KaueCTBECHHBIN
COCTaB PAa3JIMYHBIX HEOPTraHUYECKUX BEILECTB, PACIIO3HABATh OMNBITHHIM NYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKUCIUTEIHEHO-BOCCTAHOBUTEIBHBIX
pEaKIMii MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OaJlaHCa dTUX PEaKIIi;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu
OT pa3NuyHbIX ()aKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH
OT BHelHero Bo3aencTus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHM XapakTEpPU30BaTh XHMHUYECKHE IMPOIECCHI, JIekKalue B
OCHOBE TMPOMBILIUJIEHHOTO TMOJYYEHHUS CEpHOW  KHCIOThI, aMMHakKa, a TaKxKe
c(hOpPMUPOBAHHOCTh MPEICTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIIAX U IKOJOTUYECKHUX
npobJieMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HCIIOJIH30BAHUEM TMOHSATHUSA
«MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX
peakimsX, Macchl BEIIECTBA MM 00bEMa ra3oB MO HU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMU BELIECTB, TEIIOBOro 3¢ @dexra
peaKkIMi Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIuu;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MIPaBuIa MOJIH30BAHUS XUMHUYECKOW TTOCYI0N U
nabopaTOpHbIM O0OpY/ZOBaHWEM, a TakkKe IMpaBuia oOOpallleHus C BEUIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSIMU TIO BBITOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHUX OIBITOB,;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATH M BBIMOJHITE XUMHUUYECKUN HSKCIEPUMEHT
(pa3nokeHue TMEpPOKCHUZIa BOJOPOJA B MPUCYTCTBUM KaTallU3aTOpPa, OINPEIAEICHUE CPEIbI
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOTO HWHJMKATOPA, BIUSHUE PA3TUUYHBIX
(hakTOpOB HAa CKOPOCTh XMMHUYECKOM pEaKIMu, peaKkiMid MOHHOTO OOMEHa, Ka4yeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHS, pPEIlECHUE
AKCIEPUMEHTANIbHBIX 3a7a4y 1no TeMaMm «Mertamis» u «Hemeramibl») B COOTBETCTBUU C
IpaBWJIaMUd TEXHUKU O€30MacHOCTH MpH OOpalleHuu C BEHIeCTBAMH M J1a00paTOPHBIM
000pyI0BaHUEM, MPEICTABIISATh PE3yJIbTaThl XUMUUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIuCcH
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YpaBHEHUH COOTBETCTBYIOIIMX peakiuuil u (HOpMyIHpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHMI KPUTHUYECKU AHATU3UPOBATH XUMHUYECKYIO WH(OPMAIIHIO,
[OJy4yaeMyl0 M3 Pa3HbIX MCTOYHMKOB (CpeICTBa MaccoBOW KOMMYHMKauu, MHTepHET u
JPYTHUX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBWJIa HSKOJIOTMYECKH LEJIecO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B LIENSAX COXPAHEHHS! CBOETO 3/I0pPOBbS U
OKpY’Kalollled NPUPOJHOW Cpelbl, OCO3HABaTh ONACHOCTh BO3JEHUCTBUS Ha KUBBIC
OpPraHMU3Mbl ONPENCNEHHBIX BEIIECTB, NOHMMas cMbicia mnokaszarens IIJIK, nosicHATh Ha
IpUMepax CHocoObl yYMEHBIIEHUS W MPEAOTBpAIllEHUs HMX BPEAHOIO BO3JEWUCTBUS HA
OpraHu3M Y€JIOBEKa;

JUIsl 00YYaroIIUXCsl C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 37J0POBbS: YMEHUE IPHUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIS CJENbIX M CcIa0OBUIAMIMX OOyYarolMXCs: YMEHUE MHCIIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKuX GopMyIL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznea 1. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer opraHuyYeCKOM XUMUU.
11 Teopust cTpoeHust OpraHNYECKUX 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388
coequHenuii A. M. bByrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 llpenenbitbie yr1eBoR0pOE! — 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
AJIKaHbI
2.2 Henpenenbitbie yr1eB00poLs: 8 0 1 https://resh.edu.ru/subject/lesson/5412/start/212565/
QJIKEHBI, aJIKaTUEHBI, AIIKIHBI
2.3 Apomatrndeckue yriieBo10pO Ikl 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
IT i
24 PHPOILIRIE HETORHINH 1 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
yIIEBOIOPOIOB U HX MepepaboTka
Wroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
31 Crinprst. Peton 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/
' PTbL. TECHO https://resh.edu.ru/subject/lesson/5727/start/150577/
3.9 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
' Crnoxubie 3¢upbl https://resh.edu.ru/subject/lesson/5952/start/150631/
33 VEnesost 3 1 0 https://resh.edu.ru/subject/lesson/6150/start/150687/
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https://resh.edu.ru/subject/lesson/6149/start/170388
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212565/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

Hroro no pazneny

13

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Wroro mo paszneny 3
Pa3znen 5. BbicokoMoJIeKYJJISIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 \ https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /i Kounrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Pa3zgea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuognueckuit
11 3akoH u [lepronnueckas cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6479/start/150989/
' XUMHYeCcKUX deMeHnToB /. U. https://resh.edu.ru/subject/lesson/6332/main/151024/
MenneneeBa
19 CrtpoeHnue BeniecTBa. MHOrooOpasue 4 0 0 https://resh.edu.ru/subject/lesson/5911/start/151053/
' BEILIECTB https://resh.edu.ru/subject/lesson/5581/start/151081/
1.3 XUMUYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 Mertamint 6 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
29 u 9 0 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' CMeTaILIET https://resh.edu.ru/subject/lesson/5913/start/151347/
2.3 CBi3p HeOprammecKkux u 2 1 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpPraHUYECKUX BEIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XUMHA U KU3Hb 4 1 0 https://resh.edu.ru/subject/lesson/3504/start/151485/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3 3
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Nen/m  Tema ypoka B KoHTpoJbHbIE IIpakTHYeckue
cero padoTsbI padoThI

1 IIpeamer opran4ecko XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 1 0 0

5 Teopust crpoenus oprannyeckux coearuHeHud A. M. bytiepoBa, €€ OCHOBHBIE 1 0 0
MOJIOXKEHHUS

3 [IpencraBienne o kaaccuuKauy OpraHMYecKuX BemecTs. Homenkmarypa 1 0 0
(cucTemaTuyeckasl) U TpUBUAIBHbBIC HA3BaHUS OPraHUYECKHUX BEIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUH PSIJT 1 0 0

5 MertaH u 3TaH — MPOCTEUIITNE MPEACTABUTEIN ATKAHOB 1 0 0

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0

7 OTWJIEH U MPOIMMUJIEH — MPOCTEHIINE MPEACTABUTENN AIIKEHOB 1 0 0

8 XUMHUYECKHE CBOMCTBA, TIOJTYYCHNE U TPUMEHEHHE YTHIICHOBBIX 1 0 0

9 [Tpaktuyeckas padora Ne 1. «[lomyueHue sTuIeHa U U3y4EHUE €TO CBOMCTB» 1 0 1

10 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. [lonmyuyenne CHHTETHYECKOTO 1 0 0
KaydyKa U Pe3HHBI

11 Bbruncnenus o ypaBHEHUIO XUMUUYECKOU peaKIUU 0

12 Apenbl: 6eH3011 ¥ TOyoJ. TOKCHYHOCTh apeHOB 0

13 ['eneTnueckas cB3b YIriaeBOJOPOOB, MPUHAIEKAIIUX K Pa3IMYHBIM KJIaccaM 0 0

1 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOIHBINA T'a3 U MOMYTHRIE HEPTSIHbIE 1 0 0
rasbl, He(pTh ¥ IPOJYKTHI €€ mepepaboTKu

15 KoHnTtponbHas paboTta mo pa3aeny «YTaeBog0pOIb» 1 1 0

16 [IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJ. BogopoaHas cBsi3b 1 0 0

17 MHoroaToMHBIE CIUPTHI: STHIICHTINKOIb U TIHIICPHH 1 0 0

18 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHE U XUMHUECKUE CBOMCTBA, MPUMEHEHUE 1 0 0
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AJKHUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUN PsAl. ALIETHIICH —

19 .. 1 0 0
MPOCTEHINN IPEICTABUTEINh ATKUHOB

20 Anpaeruapl: GopMabAETU U alleTaIbICTH . AIICTOH 1 0 0

21 OmHOOCHOBHBIE MTpeeNIbHBIC KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAast 1 0 0

22 O6urme n ocoOeHHBIE CBOIICTBAa KaPOOHOBBIX KHCIIOT 1 0 0

23 [Tpaktrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHUCIOTBI» 1 0 1

24 CreaprHOBas U OJICMHOBASI KUCIIOTHI, KK MPEICTABUTENH BBICIINX KapOOHOBBIX 1 0 0
KUCIO0T. MbLa

o5 CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOXKHBIX 1 0 0
3¢hupoB

26 XKupsr: ruaponn3, IpuMEeHEHHE, ONOJIOTHYECKast POJIb )KUPOB 1 0 0

97 YrieBoasl: cocTa, kiaccudukanus. BaxxHelme npeacTaBUTeN : TII0K03a, 1 0 0
¢dpykro3a, caxaposa

28 Kpaxman 1 nemntosno3a Kak TpUpoIHbIC TOTUMEDPHI 1 0 0

29 KonTtponsHast padora no paszneny «Kuciopoaconepkamme opraHmdecKie 1 1 0
COCITUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIMH 1 0 0

31 AMWHOKHUCIIOTHI KaK aM(pOTEepHBIC OPTraHHUIECKUE COSTUHEHUS, HX 1 0 0
O6uonoruueckoe 3HadeHue. [lentuapt

32 benku kak mpupogHbIe BBICOKOMOJIEKYISIPHBIE COSTUHEHUS. 0

33 CuHTe3 BBICOKOMOJIEKYISIPHBIX coeAMHEeHUH. [lmacTmacchl, KayuyKku, BOJIOKHA

34 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX coenHeHnH. [TmacTMaccel, 1 0 0
Kay4dyKH, BOJIOKHA.

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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11 KIIACC

KoaunuyecTBO 4acoB

Nen/m Tema ypoka B KonTpoabubie IIpakTuyeckue
cero padoTsbI padoThI

1 XHUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs KOH(UTYpaIHsi aTOMOB 1 0 0

5 Ilepnonnueckuii 3akoH u [lepuonnueckas cucremMa XUMHUYECKUX 3J1€MEHTOB /1. 1 0 0
N. MenneneeBa, ux CBsI3b C COBPEMEHHON T€OpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUYECKUX IIEMEHTOB U UX COCTUHEHUN

3 0 TPYIIaM U nepuoiaM. 3HaYeHHE IePUOTUIECKOTO 3aKOHA M CHCTEMBI 1 0 0
XUMH4YeCcKuX 31eMeHToB .M. Menaeneesa B pa3BUTUN HAYKH

4 CtpoeHue BeliecTBa. XuMudeckas CBsi3b, €€ BUJIbl; MEXaHU3MbI 00pPa30BaHUS 1 0 0
KOBAJICHTHOM CBA3U. BopopoaHas CBsA3b

5 Banentnocts. DnekTpoorpunareabHocTh. CTeneHs okucieHus. Bemectsa 1 0 0
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [lonsaTue o aucnepcHBIX cucteMax. VICTHHHBIC ¥ KOJUTOMTHBIE PACTBOPHI. 1 0 0
MaccoBasi 107151 BEIIECTBA B PacTBOPE

7 Knaccugukaius 1 HoMeHKIaTypa HEOpraHWYEeCKUX coeAMHeHH. I 'eneTnyeckas 1 0 0
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3IMYHBIX KIIACCOB
Knaccugukaius XuMiUuecKux peakiuii B HEOpraHn4ecKoi 1 OpraHn4ecKoi

8 XUMHHU. 3aKOH COXPaHEHHsI MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U NMPEBPAILCHUS 1 0 0
SHEPTUH NMPU XUMUYECKUX PEAKITUIX

9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHUECKOe pAaBHOBECHE 1 0 0

10 [TpakTuueckast pabota Ne 1. «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh 1 0 1
XUMHUYECKON peaKInm»
DnekrponuTHyeckas nucconnanys. [lonstue o BonopoaHom mokasarene (PH)

11 pactBopa. Peakuuu noHHOro oOMeHa. [ uapoan3 opraHuuecKux u 1 0 0
HEOpPraHMYECKUX BEIIECTB

12 OKHCIUTENEHO-BOCCTAHOBUTENBbHBIC peaknuu. [ToHsTHE 00 2IeKTpOoIH3e 1 0 0
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pacIuIaBoB U pacTBOPOB COJICH

13 KoHnTtponbHast pabota mo pazaeny «TeopeTuaeckue OCHOBBI XUMUH» 1 1 0
Meraisl, ux nojaoxenue B [lepruoandeckoil cucTeMe XUMUYECKUX 2JEMEHTOB /1.

14 N. MenneneeBa u 0ocoOeHHOCTH CTpoeHHs atoMoB. O0mue pusnveckre cBOHCTBA 1 0 0
METaJUIOB

15 CnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsIl HAIIPSYKEHUI METAIUIOB 1 0 0

16 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KAJIUH, KAJIbIUHA, 1 0 0
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

17 XUMHYECKUE CBOMCTBA XpOMa, METU M UX COCTUHEHUN 0 0

18 XuMHYeCKUEe CBOMCTBA IIMHKA, )KeJIe3a U UX COSAUHEHNH 0 0

19 [IpakTrueckast pabora Ne 2. "Pemenne sKCriepiMEHTAIBHBIX 332124 110 TEMe 1 0 1
«Mertamas»"

20 Hewmerannsl, ux nonoxenue B Ilepuoanyeckoi cucreMe XMuMUYECKHUX JJIEMEHTOB 1 0 0
. U. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

21 dusnueckue cBONCTBa HEMETAIIIOB. AJIOTPONHS HEMETAIOB (Ha pUMepe 1 0 0
KHCII0po/ia, cepsl, hocdopa u yriaeposaa)

22 XUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPHI M UX COCTMHEHNUN 1 0 0

23 XuMHUEcKue CBOMCTBA a30Ta, pocodpa 1 X COeTUHEHUN 1 0 0

24 XUMHYECKHE CBOICTBA yIiiepo/ia, KpeMHHUS U UX COeTMHEHHUI 1 0 0

25 [IpuMeHeHre Ba)KHEUIIINX HEMETAJIOB U X COEIUHEHUN 1 0 0

26 O06o0611ieHne U cuctemMatu3aiys 3HaHui o Teme «Hemeramner». Boruncnenus no 1 0 0
YPaBHEHUSIM XUMUYECKUX PEaKUi U TEPMOXUMUYECKHE PACUETHI

97 [IpakTuueckas pabora Ne 3. «Pemienne sKCriepuMEHTAIbHBIX 3a4a4 10 TeEMe 1 0 1
"Hemertamnsl"»

28 KonTtponbHas padora no temam «MeTtamuib» 1 «HemeTanas» 1 1 0

29 Heopranwueckue n oprannveckne KucioTel. Heopranudeckne u opraHndecKue 1 0 0
OCHOBaHHS

30 AMoTepHbIe HEOpraHUYeCKHe U OpraHNYecKue coeTuHeHus. [ eHeTnueckas 1 0 0
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CBsA3b HCOPIraHUYCCKUX U OPraHUYCCKUX BCUICCTB

Ponp xumun B o0ecriedeHuN IKOJIOTHIECKOM, SHEPTeTHUECKOM U IMUIIEBON

31 1
0e30MacHOCTH, PA3BUTUU MEIUILIUHBI

39 HpeﬂcTaBneHm 00 O0MIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOJTY4eHUS 1
BaXHEHIIINX BEIIECTB

33 UenoBek B MUPE BEIIECTB M MATEPHATIOB. XUMHSI U 3[I0POBbE YETIOBEKA 1

34 KoHnTtposbHast padota mo teme "['eHeTnyeckas cBsi3b HCOPraHMIECKUX U 1
OpPraHMYECKUX BEIIECTB.

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

» Xumus, 11 xnace/ Pymasutuc I'.E., ®enpaman @.I'., Akunoneproe obmiectBo «M3naTenscTBo
«IIpocBerieHue»

» Xumusi, 10 xnacce/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe o61mecTBo «3maTenscTBoO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

https://edsoo.ru/

https://edsoo.ru/Metodicheskie_rekomendaci_1.htm

https://resh.edu.ru/

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
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