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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma y4yeOHOTO Kypca «XHMHs» Ha 0a30BOM YpOBHE IS
oOyuarormuxcst  10-11  kmaccoB  paspaborana Ha ocHOBe DemepaiabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJAApTa CPEAHEro O0IIero oopa3oBaHUsA
u denepaibHON padoueil mporpaMMbl IO Y4eOHOMY MPEIMETY «XUMUS».

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DefgepalibHOM  rOCYJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peaqu3yIONIMX OCHOBHBIE O00pa30BaTeNIbHBIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera « Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie TookeHnss ®I'OC COO o B3auM0OOYCIOBICHHOCTH IICJICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YEeJIOBEKa, a TaKkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss XuMuyeckoe o0Opa3zoBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHusl CpeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOTrO OIpPENEiIeHbl B
mporpaMme M0 XHMHUHM € YYETOM CHenu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1efed W TPUHIMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHsI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.



Ona BHOCHUT CBOHM BKJaJa B (JOPMUPOBAHUE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3/JaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUS CTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KU3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBHM C OOIIMMH LEISAMH U NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHUS
0o0pa30BaHus B pa3INYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yeckon xumMuu. @opMUpPOBAHUE JAHHOW CUCTEMBI 3HAHWUW NPU U3YyUYCHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMuUpoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpuBalOTCs Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICcTaBlICHU O CTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIUMHEHUN. B Kypce OpraHnueckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHus



TEOPETHUECKU MaTepuan ¥ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHudeckKas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaromiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP’KaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTUMHM HayKamu, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JIESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHSThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pEIHICHUS WHTEIUJICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 11enoM cojepkanue yaeOHOro
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHWMAHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro U
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUS, PA3BUTHS U COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOAbl K OIpeaeIeHUIO
CONlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, UMEKIIUX ©0a30BOe 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACTICHUH
COJIEPKATEJIbHOW XapaKTepUCTUKU 1IeJIed M3y4YeHHUs MpeAMEeTa HampaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NPU3HAETCA (POPMUPOBAHUE OCHOB



XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJMYECKON TOYKH 3PEHUS TAKOH TMOIXOM K OMPEHCNICHUIO IeNield W3Y4CHUS
TpeaMeTa SIBJISICTCS BIIOJTHE OTIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEJIAMH W3Y4YCHHS IpeaAMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (yHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBWII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, conepikaTelibHasi XapaKTepUCTUKA LeNiel U 3a71a4 U3ydeHUs
peaMeTa B IPOrpaMme 1Mo XUMHUHM YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
NPENoJlaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHCHTE COJCp)KaHWUS OOY4YCHUsS, OPUCHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEILHON OpraHu3alliy, BIAICIONIETO He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUS TTPaKTUYECKHUX 3a]1a4.

B CB3M ¢ 3TUM TIpU U3YYCHUHW TIpeaMeTa «XHMHS» JOMHUHHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]a4H, KaK:

amanTamnys 00yJaromuXcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTEIPHOMY MPHUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE /I pPa3jINYHBIX BHIOB
JeSITEIIbHOCTH: PEIIeHUs Mpo0ieM, TIOMCKa, aHanu3a u o0paboTku uHpopmamnmu,
HEOOXOMMMBIX Il TIPUOOPETEHUS OIbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT



BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe I OLCHKH C IO3UIUH
HKOJIOTHYECKON OE€30MMacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBHUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTUH JJIs TMOWMCKAa W aHalin3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U PAa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH ILIAHUPOBAHUU W TPOBEACHHH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOW
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
UCIIOJIb30BaHUs TOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTPOCHHUSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHuyeckux BeniecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMH TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmaes,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAIKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKHHI (TEPMHUYECKHM, KaTaJUTHYeCKui), nuponus. IIpoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMS BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKINH
«Hedptp» wu  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJoreHONMPON3BOHBIX, TPOBEACHUE MPAKTUUECKON padOThI: MOJYyYEHUE ITUJIEHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON ¥ 3TaHON CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIb M  IJIMLEPUH: CTPOEHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoN: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXJEHHWE B NPUPOJE, NMPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHMIO XHUMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHnueckue coeauHenus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAs W TpEeTUYHas CTPYKTypa OenKoB. XUMHUYECKHE CBOWCTBA OETKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaIus, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
J. Y. MenaeneeBa. CBsi3b MepUOIUYECKOT0 3aKkoHa U I[leprnoguyeckoil cucTeMsl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNIaM U IEPHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKLenTopHslil). BomopoaHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCcaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUYECKUX PEUIETOK, HaONIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX GakTOpOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN Pl HAIPSHKEHUM METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
U3ydyeHue KoyuieKuuu «MeTamisl U CIUIaBb», OOpa3slOB HEMETAJUIOB, PEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKUCAHUE JI€MOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponb xumun B 00€crieUeHHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIMA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MaCHOTO KCIOJNIb30BAaHUA MpenapaToB ObITOBOW XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHsI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XMMUUECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TMPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KHU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HaOII0OaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM UM TPOSKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIMTepaTrypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUSs,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbl MPU TMOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alui y4eOHOTO MpoekTa U (OpMyIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISTH CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs C Y4E€TOM IMOJIY4YeHHS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir Homenknarype (IUPAC), a takxke NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJHM XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKT€pPHbIE MPU3HAKH MOHITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHMM XHMHUYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKasl), XapaKTep Cpelbl B BOJHBIX PacCTBOPAaX HEOPraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COEIMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKOW CBSI3U MEXIYy HEOpraHU4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakimu, U3MEHEHHIO CTEMEeHEW OKHUCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOLIUX B pEaKlUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaiieHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE CpEeapl pacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHil U (HOpMYIUPOBAaTh BBHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS. CJICTIBIX W CJIA0OBHIANIMX OOYYalONIUXCs: YMEHHE HCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.

Tematuueckoe muanupoBanue no xumun A 10-11 ro knaccoB cocraBieHo
C y4eTOoM paboueld mporpammsel BociuTanus. BocnurarenbHblil mOTeHIAAT
JAHHOT'O y4eOHOro IpeIMeTa 00eCIeYnBacT PEAIN3ALNIO CIEAYIONINX HEIEBBIX
IpUOPUTETOB BocnUTaHus oOydaromuxcsa O00:

1. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K TPYAy KaK OCHOBHOMY CITOCOOY
JTOCTIDKCHHSI JKU3HEHHOTO OJIarormoyydusl YejIOBeKa, 3aJIOTy €0 YCIEIIHOTO
PO EeCCHOHATLHOTO  CAaMOOTIPEACIICHUS U ONIYIIEHUS YBEPEHHOCTH B
3aBTpAITHEM JHE.

2. Pa3zBuTHE 1IEHHOCTHOTO OTHOIICHUS K cBoeMy OTedecTBy, CBOSH Majion 1
Oomnpiioi PoguHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC M IMO3HAJI TIEPBhIC
pazoCTy U HEYAauu, KOTOopas 3aBelaHa eMy MpeaKaMu U KOTOPYIO HY>KHO
obeperars.

3. Pa3zBuTHE 11EHHOCTHOTO OTHOIIEHUS K MIPUPOJIE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE CaMOT0 €€ CYIIECTBOBAHUS, HY>KJAIOIIEHCS B 3aAIIUTE U
MOCTOSTHHOM BHUMAaHHH CO CTOPOHBI Y€IOBEKa.

4. Pa3BuTHE ICHHOCTHOTO OTHOIICHUS K 3HAHUSAM KaK MHTCIUICKTYaIbHOMY
pecypcy, obecrieurBaroieMy Oyayliee yeaoBeka, Kak pe3ysibTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO YI€OHOTO TPY/Ia.

5. Pa3zBuTHE 1IEHHOCTHOTO OTHOIICHHS K 3HAHUSIM KaK HHTEIICKTYaIbHOMY
pecypcy, obecrieurBaroieMy Oyayliee YeaoBeka, Kak pe3ybTary
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO YI€OHOTO TPY/Ia.

6. YcraHOBICHUE TOBEPUTEIHHBIX OTHOIICHUH C O0yJarOIIMMHUCS,
CIIOCOOCTBYIOINTUX MO3UTHBHOMY BOCIIPUSTHIO 00YUaIOMUMUCS TPEOOBAHUI U
POCHO yUUTENIsl, IPUBJICUCHUIO MX BHUMAHUS K 00CYX/1aeMO Ha yPOKE
nH(OpMAIH, aKTUBAIIMHA UX TT0O3HABATEILHOM JIESITEIIbHOCTH.



7. [ToOyxxnenne oOyqaromuxcst COOI0AaTh Ha YPOKE OOIICTIPUHSITHIC HOPMBI
NOBEJICHNUS, IPaBUJIa OOIIEHUS CO CTApPIIMMU U CBEPCTHUKAMHU, IPUHLIUIIBI
y4eOHOW JUCHMILIMHBI U CAMOOPTraHU3allUY.

8. [IpuBieueHre BHUMAHUS yJaluXcs K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha
ypOKax sIBJIEHUI PeaJIbHOTO0 MHUpa, OpraHu3alus ux paboThl ¢ MOIy4aeMon Ha
YPOKE COLIMaJIbHO 3HAYUMOM HH(OpMaLIEel — UHULIUUPOBAHUE €€
00Cy>KIeHMsI, BbICKa3bIBaHUs 00YUYaOIIMMUCS CBOETO MHEHUS IO €€ IOBOY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUSI.

9. Ucnonp30BaHnE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIEpKaHUSI y4eOHOTO
IpeaIMeTa yepe3 NoA00p COOTBETCTBYIOMIMX 3a/1a4 JAJI PELICHUS,
pOoOJIEMHBIX CUTYyallMi A7t 0OCYKJICHUS B KJ1acce.

10. [IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX (POPM PaOOTHI C 00YUJAIOIIIMMHUCS:
UHTEIJICKTYalbHBIX UT'P, CTUMYJIUPYIONINX MO3HABATEIHHYI0 MOTHBAIUIO
o0yJarolmxcs; TUAaKTHUYEeCKOTr0 TeaTpa, e MOoJTy4eHHbIC Ha YPOKE 3HaHUs
OOBITPBIBAIOTCA B TE€ATPAJIbHBIX IOCTAHOBKAX; JUCKYCCH, KOTOPBIE AAIOT
00y4aroIMMCsi BO3MOKHOCTb TPUOOPECTH OTIBIT BEIEHUSI KOHCTPYKTUBHOTO

JMajiora; TpyIioBOM paboThI WK PabOTHI B Mapax, KOTOPBIC y4at
oOydJaroIuMxcss KOMaHIHOH pab0Te ¥ B3aUMOICHCTBHUIO C IPYTUMHU
00yJaroImMUMHUCH.

11. BxiroueHue B ypoK UTPOBBIX MPOLENYP, KOTOPbIE TOMOTatOT MOAIEPXKATh
MOTHUBALMIO 00YYaIOIINUXCS K MOJTYYEHUIO 3HAHUH, HAJTa)KUBAHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIIIEHHUH B KJ1acce, IOMOTat0T
YCTaHOBJICHUIO JOOpOXKeNaTeIbHOM aTMoCchephl BO BpeMs ypoKa.

12. Opranuzanus medcTBa MOTUBUPOBAHHBIX U DPYAUPOBAHHBIX 00YYJAIOIINXCS
HaJ| X HEYCIEBAIOIIUMH OJHOKIACCHUKAMU, JAIOLIEro 00ydaronmumcs
COLIMAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AUMHOM MMOMOIIIH.

13.MHummrpoBanme U noaaepKKa NCCIeI0BaTENbCKON 1eATeIbHOCTH
oOyJaroluxcs B paMKax peanu3alii HMUA UHAUBUIYAIbHBIX U TPYNIIOBBIX
UCCJIEIOBATENBCKUX MPOEKTOB, YTO AACT 00YyUarOIIUMCsl BO3MOKHOCTb
npUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELIEHUS] TEOPETUUECKOM MPOOIeMBbl,
HaBbIK T€HEPUPOBAHUS U 0(OPMIICHUS] COOCTBEHHBIX UJIEH, HABBIK
YB)XXUTEIBHOTO OTHOUICHHS K Uy>KUM UJesIM, 0(hOpMIICHHBIM B paboTax
JIPYTHUX UCCIIeoBaTesel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TIEpe]]
ayJIMTOpHUE, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpenMeTt opraHuYeCcKON XMMHUU. https://academy-
1.1 Teopust cTpoeHUST OPraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
https://academy-
[IpenenbHbBIE YIIEBOAOPOIBI —
2.1 P 7 P 2 content.apkpro.ru/lesson/258ddc06-
AJNKaHBbI
ec23-473c-b3d7-ed82fcaddd02
. https://academy-
HenpenenbHbie yraeBogopoabl:
2.2 P o P 6 1 content.apkpro.ru/lesson/4038171e-
AJIKEHBI, AJIKaJIMEHbI, AJTKUHbI
4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApOMaTHYECKHE YTIEBOAOPOBI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
[IpupoHbIe UCTOUHUKHU
24 Prp 3 1 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasneny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHUst

3.1 Cruptel. denon

3

https://academy-
content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaeruapl. KapOOHOBBIE KHCIIOTHI.

7440-4b6f-bf84-c04fad71694f
https://academy-

3.2 C 7 1 content.apkpro.ru/lesson/8664b319-
JIO’KHBIC YU
0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 YrneBonsl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13
Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
51 ‘ [Tnactmaccer. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuognueckuit
11 3akoH U [lepunoandeckas cuctema 3 https://lesson.edu.ru/04/10
' XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Crpoenue Bemectsa. MHOrooopasue 4 https://lesson.edu.ru/04/10
' BEILIECTB
1.3 XMMHICCKHE PeaKIn 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabt 6 1
https://lesson.edu.ru/04/10
2.2 Hemeramst 9 1 1 https://lesson.edu.ru/04/10
CBs13b HEOPraHUYECKUX U
2.3 2 https://lesson.edu.ru/04/10
OpraHUYECKUX BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuUMus 1 )KU3Hb 4
https://lesson.edu.ru/04/10
Hroro no pazgeny 4



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuecTBO 4acoB
Ne ara DJIeKTPOHHBIE HH(PPOBbIE
Tema ypoka KounTpoa IpaxkTn i | P uugp
n/n Bcero bHBIC yecKkue H3YyYCHUA 06pa3OBaTe.}'ILHLIe PECYPCHI
padoThI padoThI
[TpenMeT OpraHUYeCKON XUMUH, https://academy-

1 €€ BO3HMKHOBCHHUE, Pa3BUTHE U 1 content.apkpro.ru/lesson/a9f3d191-
3HAUYECHUE 5ele-4e24-ac02-efb16fa49f6a
TeOpI/Iﬂ CTPOCHUSA OPraHUYCCKHUX https://academv_

2 coenunenui A. M. byrieposa, €€ 1 content.apkpro.ru/lesson/c935a58¢-
OCHOBHBIE TI0JIOKEHUI ab0e-4¢59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BemecTB. Homenkmarypa hitps://academy-

3 1 content.apkpro.ru/lesson/726ee099-
(cucTeMaTHYecKasi) U

€1a9-410f-b8be-b4ch589aeadl
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE, https:/academy-
4 FOMOOTHHECKi AT 1 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
MeraH ¥ 3TaH — npocTenIe https://academy-

5 1 content.apkpro.ru/lesson/258ddc06-

Hpe}ICTaBI/ITeJ'H/I AJIKAHOB
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE, https://academy-

6 " 1 content.apkpro.ru/lesson/4038171e-

CBOICTBA
4158-4bd1-ae98-18dc1cfb9399
7 OTUJIEH U IPOIUIEH — 1



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

https://lesson.edu.ru/04/10

[IpaxTuueckas padora Ne 1.

https://academy-

8 «Ilosy4yeHue THIICHA U U3YYCHHE content.apkpro.ru/lesson/53cd2379-
€r0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03cel
Aunkanuensl. byranuen-1,3 u
MmetwiiOyramuen-1,3. [Tonyuenue

9 . i https://lesson.edu.ru/04/10
CHHTETHYECKOTO KaydyKa
peSI/IHI)I
AJKHWHBI; cOCTaB U 0OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

10 A .. https://lesson.edu.ru/04/10

LETHICH — IPOCTEHIINI
IPEICTaBUTEIb AIKMHOB
BbrumciieHuns Mo ypaBHEHUIO https://academy-
11 . content.apkpro.ru/lesson/7dada027-
XUMHYECKON peaKIuu
8448-418f-b416-fbaledd4ab6d
ApeHbl: OEH301 U TOITYOJI. hitps://academy-
12 TOKCHIHOCTE ADCHOR content.apkpro.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefa
T'eHeTnueckas cBsI3b

13 JIEBOJOPOIOB, IIPUHAIEKAIIIAX
4 P P https://lesson.edu.ru/04/10
K paSJ'II/I‘IHI)IM KJ1accaM
[TpupoaHbIe HICTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONyTHBIE HE(TAHBIC Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadboTKu
[IpupoaHbIe HCTOYHUKH

15 https://lesson.edu.ru/04/10

YTJIEBOJOPOAOB: IPUPOAHBIN a3



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIONTYTHBIE HETSIHBIC Ta3bI,
HEPTh U TPOJTYKTHI €€
nepepadoTKu

KonTponpHas padora mo pazaeny

16 https://lesson.edu.ru/04/10
«YTneBonopoas»

[IpenenvHBIC OTHOATOMHBIC https://academy-

17 CIIUPTHL: METAHOI U STaHOIL. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBAa3b 7440-4b6f-bf84-c04fa4d71694f
MHoOroaToMHbI€ CIIUPTHI: hitps://academy-

18 content.apkpro.ru/lesson/461aa9c8-
STUJICHIJIUKOIb U TIIULEPUH

c0ef-4827-a8e5-d12a0bedc826
DeHOI: CTPOCHHUE MOJICKYJIHI, https://academy-

19 (dU3HYECKUE M XUMUYICCKHEC content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: hopMaIbaAeTHA U hitps://academy-

20 ALETATEICTIL ALICTOH content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHEIE MPECITLHBIC https://academy-

21 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckast paborta No 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KUCJIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJIEUHOBAS

23 KHCJIOTBI, KaK MPEJICTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbLTa KaK COJIA BBICIIIAX

24 KapOOHOBBIX KHCIIOT, UX MOIOIIEE https://lesson.edu.ru/04/10

JeUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(hupbl Kak
IPOU3BOIHBIE KAPOOHOBBIX

https://academy-

25 content.apkpro.ru/lesson/71ac43f2-
KHUCJIOT. [ MapOIIN3 CII0KHBIX
a0d4-4945-a0eb-1e59cd5f4dof
3¢hupoB
JKupsl: Tunponns, NpuMEeHEHuUE, https://academy-
26 5 content.apkpro.ru/lesson/71ac43f2-
HOJIOTHYECKAs POJIb KUPOB
a0d4-4945-a0eb-1e59cd5f4d9f
YrieBoasl: cOCTaB,
KIaccudukanus. Baxneimme https://academy-

27 _ content.apkpro.ru/lesson/709ce43a-

MIPEACTABUTENH: TIFOKO03a,

deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
Kpaxman u nemnonosa kak

28 https://lesson.edu.ru/04/10
HNPUPOIHBIE ITOIUMEPEI
KonTponbhas pabota no paszueny

29 «Kucnopoaconepxaiue

https://lesson.edu.ru/04/10
OpPTaHUYECKUE COCTMHEHUS
https://academy-
30 AMUHBI: METHJIAMUH U aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHHOKHUCIIOTHI Kak aMm(pOTEpHbIE
OPraHUYEeCKHE COCTMHEHUS, NX https://academy-
31 6 content.apkpro.ru/lesson/c2f2f3d7-
HOJIOTHYECKOE 3HAUCHHUE.
43d1-4873-ace0-78eca6009628
IlenTuapl
benku kak npupoaHsle https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATUS XUMHUHU

https://lesson.edu.ru/04/10
33 BBICOKOMOJIEKYJISIPHBIX

COEeIMHEHUN



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

OCHOBHBIC METOJBI CUHTEC3a

ttps://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX
34 . 1
coenuHenuil. [Imactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH DJIEMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB JI. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOM Teopue
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEAMHEHUI 10 TPyIIaM U MePHOAAM.
3HayeHHe NepUOJUUECKOro 3aKOHa U
CHCTEMbl XUMUYECKUX 31eMeHToB J[. 1.
MeHeneeBa B pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMu4eckast
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHON CBS3U.
Bonoponnas cBs3b

BaneHntHOCTS.
OnexTpooTpuuaTeNbHOCTh. CTEneHb
okucIeHus. Beniecrsa MoneKyIsspHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUS

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHBIE U KOJUIOUAHBIC paCTBOPBLI.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmsi XuMHUUECKUX peaKIiid
B HEOPraHMYECKON U OPraHMYECKOU
XUMHUU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEaKIIUIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

Ckopoctb peakiun. O6paTuMele
peakuuu. XMMHU4YECKOE PABHOBECHE

[IpakTuueckas padbora Ne 1. «Bnusaue

pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

12

DNeKTpOTUTHYECKAs TUCCOIHAIIHSI.
[ToHsiTHE O BOIOPOAHOM TOKa3aTeNe
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE

peakiuu. [TousTre 00 anexTponnze
pacIiaBoB U pacTBOPOB COJIEN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

13

14

KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»
MerTaibl, UX MOJIOKEHHE B
[Teproandeckoit cucTeMe XMMHYECKUX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

anemeHToB 1. . Menjeneena u
OCOOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue puznueckre CBOMCTBA
METAJIJIOB

15

CrnnaBbl METaJLIOB.
DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUI
METaJIJIOB

https://lesson.edu.

ru/04/10

16

17

18

XHUMHAYECKHE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HATPUH, Kadui, KaJbIUuH,
MarHui, aJJlOMUHUAN) U UX COSIUHEHUN

XHUMHYECKHE CBOMCTBA XpOMa, MEIH 1
HUX COEINHEHNN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a
U UX COEOUHEHUN

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33734 110 TEMe
«Mertannen»"

https://lesson.edu.

ru/04/10

20

21

22

Hemeranbl, ux moioxxeHue B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpo/ia, cepbl, hocdhopa u
yriiepoa)

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCIMHEHUN

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

https://lesson.edu.

ru/04/10

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa

https://lesson.edu.

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U UX COeIUHEHUN

24

25

XUMUYECKUE CBOMCTBA yIJIepoJa,
KPEMHUS U UX COCIUHEHUI

[IpumeneHne BaXHEUIINX HEMETAJIIIOB
U UX COCOUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

O0600111eHrEe U CHCTEMATHU3alIMs] 3HAHUI
no teMe «Hemetamier»y. BerancieHus
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIINI
Y TEPMOXHUMHYECKUE PaCUEThI

https://lesson.edu.ru/04/10

27

[IpakTnueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"HemeTansl"»

https://lesson.edu.ru/04/10

28

29

KontponbHas paboTa mo temam
«Metame» u «HemeTamin

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC

KHCJIIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpraHNU4Y€CKUC OCHOBAaHUA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

30

AMpoTepHble HeopraHu4ecKue u
OpraHUYECKHE COETUHEHUS.
I'eneTnyeckas CBS3b HEOPraHUYECKUX
U OpPraHUYECKUX BELIECTB

https://lesson.edu.ru/04/10

31

Ponpb xumun B obecrieueHUN
9KOJIOTMYECKOH, SHEPreTHIeCKON 1
MUIEBOM 0€30MacHOCTH, Pa3BUTUH
MEIULUHBI

https://lesson.edu.ru/04/10

32

[Ipencrasnenus: 00 0OMUX HAYUHBIX
anHanax HpOMI)IHIJ'IeHHOFO
nonyquI/m Ba)I(HefIIHI/IX BCIIICCTB

https://lesson.edu.ru/04/10
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Yenosek B Mupe BELIECTB U

33 1 https://lesson.edu.ru/04/10
MaTepHualoB
34 XuUMHS U 310pPOBbE YEIOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., Cnankos C.A.,
AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemenne»,2021 r

Xumus, 11 knacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxknronepHoe obmectBo «M3naTensctBo «IIpocsemienuey, 2021r.

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

Xumus (0a30BbIypOBeHb ). Peanuzaiius oOpa3oBaHus: METOJUYECKOE TOCOOHE
st yautens / KaBepuna A. A., [luuyruna

I'.B.; nox pen.I'. B. ITnuyrunon. M. : ®I'BHY «MuctutyT cTpareruu pa3Butus
obpazoBanus PAOy, 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru
http://www.prosv.ru/.


https://m.edsoo.ru/7f41837c

OueHo4vHbIe cpeacTBA (OLEHOYHbIE MATEPHAJIBI) U METOAUYECKHE

MaTepHuabl padoueil nporpaMmMbl XuMus

Texymmii KOHTPOJIb POBOIUTCS B popMe:

e IIMCBMEHHOM pPabOTHI

(Tecr,

CaMOCTOATEIbHBIE, IPAKTHYECKUE padOThI);
e YCTHOTO OTBETa, B TOM uHclie B ¢opMe Ompoca, 3a4yeTa, 3allUThI
MpoeKkTa, pedepaTa Wik TBOPUECKON pabOThI, pabOThl HA CEMUHApE,
MPaKTUKYME;

U JAUAarHOCTHUKU

o0Opa3oBaTeIbHbIX

KOHTPOJIBHEIC,

JIOCTIDKEHUH

IIPOBEPOYHBIE,

00yyYaromuXxcs

(cTapTOBOM, TMATHOCTUYECKOUN pabOThI, MPOMEKYTOUHOM ).

B Ta6JII/I]_IC MpCaACTaBJICHBI OICHOYHBIC CPCACTBA (OI_IGHOLIHI)IG
MaTepI/IaJII)I), IMPUMCHACMBIC B paMKaX TCKYIICTI'O KOHTPOJIA:

Kaacc/IIporpamma

IlepeyeHsb UCIOJIB3YyeMBbIX
OLICHOYHBIX CPeACTB (OLEHOYHBIX
martepuajioB)/ KUMubl

Ilepeyennb
HCIO0JIb3YyeMBbIX
MeTOAMYECKUX

MaTepHaJIoB

10 kaace

e Pabouas
nporpamma O. C.
["abpuensna,
Xumust 10—11
kimaccel  (0aoBbIi
YPOBEHB).

1. O.C.Ta6puensn, N.T.
Octpoymos, E.E. OctpoymoBa
Opranuueckasi XMMHUs B TECTaX,
3a/1avax, ynpaxxHeHusx, 10 kiacc.
— M.: Jlpoda, 2016 rox;

2. 0. C. ["aGpuensn.

«KoHTponbHBIE W TIPOBEPOUYHBIE

padotet kK  yuebnuky O. C.

I'abpuensna, ®@. H. Mackaesa, C.

IO. ITonomapesa, B. 1. Tepenuna

«Xumus. 10 kmacc.0a30BbId

ypoBeHb» — M.: [Ipoda.

3. M.A. Ps6os, P.B. Jluako, E.1O.
HeBckas «Tectel mo xumuu 10
Kjiacc», — Ok3ameH, 2015r.

1. O.C. I'aGpuemnsH,
N.I'. Xumusa 10
kiacc: HacronbHas
kaura. — M.: [lpoda,
2015 1

2. O.C
["abpuens,
Metonuueckoe
noco6ue 10 kacc
(0a30BBIl YPOBEHbD); -
M.: dpoda, 2018 rogx;

3. O.C. I'abpuenss,

I1.B. PemeroB, N.T'.

OctpoyMoBa

«3amady 1o XUMHHA U

CITIOCOOBI UX

peweHus» - M.:

«dpoday, 2017Tos.

4. O.C. TI'abpuensH,
N.T". OctpoyMoB
«XUMHUYECKUMN




HKCIIEPUMEHT B
mkose 10 xmacey; -
M.: Jlpoda. — 2015
TOJI.

11 kaacce

e PabGouas
nporpamma O. C.
["abpuensina,

XUMUASA
KJIACCBI
YPOBEHB).

10—11
(6a30BBIi

1. O.C. Tabpuensun, W.I.
OctpoymoB, «OOmiass Xumusi B
TeCTaX, 3aJadax, YyMpPaKHCHUSIX.
11 xnace» — M.: [Ipoda, 2017 rog.
2.0.C. ["abpuenss, I1L.H.
bepeskun, AA. VYmakoBa

«Xumus 11 knacc: KoHTponbHbIE
U TpOBEpOYHbIE  pabOThl K
YIeOHUKY 0a30BbIi
ypoBenb» — M.: Jlpoda, 2015r.

3.M.A.Pg60Ba, Y .1O. Hesckas,
P.B. JIuako «Tectsl mo xumuu 11
Kiaccy, - M.: Ok3amen, 2016r

1.0.C. T'abpuensH,
I'T". JleicoBa, A.Il.
BBeneHckas «Xumus
11 KJIacc:
HacronpHas  kHura
Ui ydutens». YacTb
1, 2 — M.: HOpoda,
2015 ron.

2. O.C. I'abpuenss,
Xumusl,
MeTtoandeckoe
nocob6ue 11 kimacc
(6a30BBIii YPOBEHbD); -
M.: Ipoda, 2018
roz;

2. O.C.
["aGpuensn, I1.B.
Pemeros, nr.
OctpoymoBa
«3amaun 1Mo XUMUHU U
CITOCOOBI 170.4
pemenus» - M.:

«dpoday, 2017Tox.
4. O.C. TI'abpuensH,
N.T". OctpoymoB
«XHUMHAYECKUU
IKCIIEPUMEHT B




mkoJjie 11 xmace»; -
M.: Jlpoda. — 2015
rox

HpOMe)KyTO‘IHaH arrecranmusa

B 10-11 xmaccax

MPOBOJUTCS B (pOpME KOHTPOIHHOUN pabOTHI.
B tabnuiie npencTaBieHbl OLIEHOYHBIE CPEeICTBA (OLICHOUHbIE

(0a30BBIA  YPOBEHB)

MaTrepuabl), IPUMEHIEMbIE B paAMKaX MIPOMEKYTOUYHOTO KOHTPOJIS:

3. CmagkosB. — M.: Bako, 2017
4, TpeHupOBOYHBIC BApUAHTHI

EI'D xumusa- 2021r
https://vpr-
ege.ru/ege/khimiya/1008-
trenirovochnye-varianty-ege-
2021-po-khimii

. OTKpBITHINA OaHK 3alaHUI
EI'D. Xumus.
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Ilepeuensn
IlepeyeHb HCIOJIB3yeMBbIX
HCII0JIb3yeMbIX
Kaacc/IIporpamma | 0lleHOYHBIX CPEACTB (OIEHOYHbIX MeTOIHYeCKHX
maTepuanoB)/ KNMbi
MaTepuaioB
1. KOHTpoJbHO-U3MEPUTEIIbHbBIC 1.0.C. I'abpuenss,
Marepuanbl. Xumus K yueOuuky | I1.B. Pemeros, N.T.
. Paﬁoqﬂg c O.C. I'abpuemnsia 10 xacce, OctpoymoBa
gpgl‘paMMa - M.: Baxko, 2017 «3aaauu Mo XUMUHU
Xa PHeH’IHa>10 1 KOHTPOJILHO-U3MEPUTENLHEIE ¥ CIIOCOOBI HX
MU . By MatepHuaibl. XUMHS K yYeOHUKY | pereHus» - M.:
Knaccel  (0a30BbIi 0.C. Ta6puensn 11 knacc. «JIlpoda», 2017rox.
YPOBEHB).

2. O.C. I'abpuensin
N.T". OctpoyMoB
«XUMHUYECKUMN
AKCTIIEPUMEHT B
mkose 11 xmacey; -
M.: Jlpoda. — 2015
roj
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