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HOACHUTEJIBHAS 3AIITMCKA

[IporpaMma 1O XHMMHHM Ha YpPOBHE CpEIHEro o0mero o6pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpaszoBanuu B Poccuiickoit denepanmuy», TpebOBaHU K pe3yiabTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHONM MpPOTrpaMMbl CPEIHEr0 OO0IIero oOpa3oBaHUS
(®OIT  COO), mpencraBieHHbIXx B  @DenepalbHOM  rOCYAapCTBEHHOM
obOpaszoBarenbHoM crangapte COO, c¢ yuérom KoHuenumu mnpenogaBaHus
y4eOHOro mpeamera «XuMmus» B oOpa3oBaTelNbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peaqu3ylOUMX OCHOBHbIE 0Opa3oBaTeNbHbIE MPOTPAMMBI, H
OCHOBHBIX TMOJOXEeHUN «CTparernn pa3BUTHS BOCIUTaHUS B Poccuiickon
®enepanuu Ha nepuon Ao 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3palOTKe MpOrpaMMbl MO XHMHH, K OIPENEIECHUIO
oO1elt cTpareruu oOydeHusl, BOCIUTAHUS U Pa3BUTHUsL OOyHarONMXcs CpeACTBAMU
yaeOHoro npenmeta «Xumus» s 10-11 xk1accoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuenryanbHeie nojoxkeHus ®I'OC COO o B3auMOOOYyCIOBIEHHOCTH LENEH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHHMs] U TpeOOBaHHWUH K YPOBHIO MOATOTOBKH
BBIITY CKHUKOB.

XHAMHAYECKOE oOpa3oBaHue, II0JTy4aeMoe BBIITY CKHUKaMU
00111€00pa30BaTEeIbHON  OpTaHMU3allUM, SBISETCS HEOTHEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYyXUT 3aBEpIIAOIIMM JTAllOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YpPOBHE KJIIOUYEBBIX IIEHHOCTEW, MPUCYILHX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUSI U OOLIEH KyJIbTYyphl
YeJIOBeKa, a TaKXKe HSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBbI0 M MNPUPOAHON cpede. Peanuszyerca Xumuueckoe 0Opa3OBaHHE
oOydJaronmxcsi Ha ypPOBHE CPEIHET0 OOIero 0O0pa3oBaHUs CPEACTBAMHU YUEOHOTO
npeaMera «XHUMUsS», COAECPKAHME M IOCTPOCHHE KOTOPOrO ONPENEICHbl B
IporpaMMe IO XHUMHUU C Y4YCTOM CHEIU(PUKHA HAyKH XUMUHU, ¢ 3HAYCHHS B
MO3HAaHUM TPHUPOJBI U B MATEPUAIBHOM KU3HU OOIECTBA, & TaKXKE C YUYCTOM
oOlMX 1eled W NPHUHIMUIOB, XapaKTEpPU3YIOLUIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopasoBanus B Poccuiickoit deaeparuu.

XUMUS KaK 2J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK WMIPaeT 0coOyIo poiib B
COBPEMEHHOW LMBWJIM3ALMK, B CO3JaHUHU HOBOU 0a3bl MaTEepHATIbHON KYJbTYpPBL
Ona BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHAILHOTO HAyYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJICTABICHUS 00 OKpYXaloUeM MHUpE Kak O €IMHCTBE
NPUPOJBI U YeoBeKa, KOTopoe (HOpMHUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY KAIOLIET0 MHUpPA, OCO3HAHUS B3aHUMOCBS3U MEKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTSIMU MTPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C IPYIMMU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM yCIEIIHOT O
TpyJa M KU3HU KaXJI0ro uieHa ooOmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3uJaTenbHas, KAaK HayKa BBICOKMX TEXHOJIOTUM HaIlpaBlicHA Ha pEIICHUE
rIO0ATBHBIX TPOOJIEM YCTOWYHMBOTO pAa3BUTHS UEIOBEYECTBA — CHIPHEBOM,
OHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKONU OE30IMaCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBerctBuM ¢ OOmMMMH TEIIMUA W TPUHIUIIAMH CPEIHETO OOIIETro
oOpazoBaHus coqepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIN YPOBEHb
W3YUYEHUsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOMEKYIbTYPHYIO TIOJATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 MM Ui BbIpAaOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOTO BKIKOYEHUS B IKU3Hb COLMYMA, MPOJOJHKCHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocrapnsomiumMu  nipeamMeTa  «XUMHsD  ABISIOTCS  0a30Bble  KYypChl —
«Oprannueckas xumuss» U «OOIIass U HEOpPraHWYECKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUM MO HEOPTraHUYECKONW XMMUM (C BKIIOUYEHHUEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4YecKkor Xxumuu. POpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3yYCHUHU
npeaMeTa 00€cTeunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHATH, 3aKOHOB U TEOPUU XUMUH.

Crtpyktypa comepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCKass XUMUs» CHOPMHUpPOBaHA B MPOTPaMME IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOAXO0Jla K W3Yy4YCHUI0 YuyeOHOro wmarepuajia U 0O0ycClOoBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  OMPEAEICHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOW XHMHUU BEUIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHHUS OPraHUYECKUX
COCOMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKMX M  DBIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. CBeleHUs 00 U3y4aeMblXx B Kypce
BEIECTBAX JAIOTCS B Pa3BUTHUU — OT yTJIEBOAOPOMOB JI0 CIIOXKHBIX OMOJIOTHIECKU
aKTHBHBIX COEIWHEHMI. B Kypce OpraHnyeckol XWUMHH IOIYYarOT Pa3BUTHE
chopMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHMs MEPBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKON CBA3M, KIAaCCU(UKAIIMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, 0 XUMHUUECKOU PEAKLINH.

[Ton HOBBIM yrJIOM 3peHuss B mpeaMere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCsi M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpETUYECKUN Marepuall U (PaKTONOTUUECKUE CBEJICHHS O BEIIEeCTBaxX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIlas u HeopraHudeckas



XUMUSD» O00ydarouuMcs MPEJOCTAaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX U METOMO0JIOTUYECKUX MO3UIINH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIIMH 3TOro 3akoHa — OT
006001Iar01IeH 10 0OBACHSIONIEH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BOXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX NPOTEKaHWs JomosHsercs B Kypcax 10 m 11 xiaccos
DIIEMEHTAMHU  COJICP)KaHUS, HMCIOIIMMHU KyJbTYPOJOTHUCCKHH W TPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBS3M XUMHUU C
JIPYTUMH HayKaMH, PAacKpBIBaIOT €¢ pOJib B IMO3HABATEIBHONW M TPAKTHICCKOU
JESTETLHOCTH YEeIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JACTH TEOPUM U MPAKTHYECKUX NPUI0KEHUM XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpHEHTHPOBAaTbCA B OONIECTBEHHO M JIMYHOCTHO 3HAYUMBbIX
npoOjeMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICITMBAThL WH(MOpPMAIUIO U
NPUMEHATh €¢ ISl TOINOJIHEHUsS] 3HAHUM, PpEIICHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX HCCIEA0BATENbCKUX 3a1a4d. B memom comepikanue yu4eOHOTO
npeaMmera  «XUMHs»  JAHHOTO  YPOBHS  HW3Y4Y€HHUS OPHEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYJAIOIIMXCSI MHUPOBO33PEHUYECKOW OCHOBBHI JIJISI TTOHUMAHUS
bunocopckux HACH, TaKWX KaK: MaTepuaIbHOE CEIMHCTBO HEOPTAaHUYECKOTO U
OPTraHUYEeCKOTO MHupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh TMPUPOJIHBIX SBICHUH TYyTEM OKCIIEPUMEHTA U
pelIeHUs] TMPOTUBOPEUMH MEXIy HOBBIMH (akTaMH ¢  TEOPETUYECKUMHU
MPEATNOCHUTKAMHU, OCO3HAHHUE POJIU XUMHH B PEIICHUN DKOJIOTHUECKHUX MPOoOieM, a
TaKkKe MpoOIeM COCPEKCHUS YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUHA W MAaTEPUAJIOB.

B nmnmane pemenus 3agad  BOCHHUTAHUS, pa3BUTUS U COLIMAIM3AIUU
OoOydJaronuxcsi MPUHATHIE TPOTPAaMMON IO XHUMHUU TOIXOIbI K OIPEACIICHUIO
CONIEepX aHUs MW TOCTPOCHUS TMPEAMETa MPeayCMaTpUBaOT (QopMHpOBaHUE
YHUBEPCATBHBIX y4e€OHBIX JEHCTBUN, UMEOIIMUX 0a30BOe 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JCSATCIBHOCTU: pEUICHUS MpoOJieM, TOWCKA, aHalu3a |
00paboTku nHpOpMaIMH, HEOOXOIUMBIX UIsI IPUOOPETEHUS OIBITA TPAKTHICCKON
U UCCIEA0BATEIbCKOM JEATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHus XUMUU Kak Ha YpOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHusl, TaK U HA YPOBHE CPEIHETO 00I1Iero 00pa3oBaHusl, IPU ONPEACTICHUN
COJIEpKATEIIbHOW XapaKTEPUCTUKHU I1IeJied W3y4YeHHUs TMpeaMeTa HampaBlICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUpPOBAHHE OCHOB
XUMUYECKON HAayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU



JESTETbHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyNnbTyphl. C
METOJINYECKON TOYKHM 3PEHHSI TaKOM IOAXOJ K OIPEIACIEHUIO LENEeU H3y4YEHUs
MPEAMETA SBJISETCS BIOJIHE ONPABIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU IEISIMU W3YUYCHHs TpEIMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.) SIBASIOTCS:

e (opMupoBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUW Kak  BakHeHIen
COCTABJISIFOIIEN €CTECTBEHHO-HAYYHOU KAPTUHBI MHUPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIC MOHATHS, (YHIAMEHTAIBHBIC 3aKOHBI U TEOPUH XHMUH,
OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE U MOHMMAHUE CYUIHOCTH JOCTYIHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJIEHHWE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMUPOBaHHE W PAa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIui, HEOOXOAUMBIX Il TPUOOpETECHUS
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBIICHH,
UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCETHEBHOM KU3HMU;

e pa3BUTHE YMEHHI U CIIOCOOOB JI€ATENbHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHYECKOTO HKCIIEPUMEHTA, COONIOACHUEM MpPaBUII
0e301acHOro oOpaIeHus ¢ BEIICCTBAMH.

Hapsny ¢ atum, conepxarenbHas XapaKTEpUCTUKA 1EJNEN U 3a/1ad U3y4YEHUs
npeaMeTa B MporpaMMe 1Mo XMMUK YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPHUOPUTETAMHU B CHCTEME CpeaHero oolmiero oopasoBanusi. CeromaHs B
MpernojlaBaHu  XUMUM B OOJBIIEH  CTEMEHH OTAACTCS  MPEANOYTECHUE
MPAaKTUYECKOM KOMIIOHEHTE COJepKaHUsl OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIITYCKHUKA O0O0IIe00pa30BaTEIbLHON OpraHU3alliy, BIAJCIONIETO HE
Ha0OpOM 3HaHMM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHUSIMA aKTHUBHOTO TOJIYYEHUS 3HAHUW W MPUMEHEHHUS UX B PEAbHOW KU3HU
JUISl peLlIeHUs MPAKTUYECKUX 3a]1ay.

B cBsi3u c 3TUM mpu u3yuyeHUM TMpeaMeTra «XUMUsS» JOMUHHUpYOIIee
3Ha4YCHHE MPUOOPETAIOT TaKKUE LENU U 337a4H, KaK:

ajanTamnus OO0y4arolUXCcs K YCJIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBAaHHE  HWHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMmo00pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHre y OO0ydyarOmMXCs  KIIOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), MMEIIINX YHUBEpPCAIbHOE 3HAYEHUE ISl Pa3jIu4yHbIX BHJIOB
JESTeTLHOCTH: pElIeHus mpoOiieM, MOoMcKa, aHaIN3a U 00pabOTKH HH(OpPMAIUH,
HEOOXOAUMBIX JUISI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAET



BaXHOE MECTO B IIO3HAHMM XUMHUH, a Takke g OLEHKH C TO3UIUN
IKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIMSHUASA BEHIECTB W XUMHUYECKUX
IPOLIECCOB HAa OPraHU3M YEJI0BEKa U MPUPOAHYIO CPELY;

pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYAJbHBIX U TBOPUYECKHX
crocoOHOCTeN 00yJaronMxcs: CHOCOOHOCTH CAaMOCTOATENBHO MPUOOPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, MCIIOJIH30BaTh
COBpEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA U aHan3a y4eOHOU H
HAYYHO-TIONYJISPHON HH(POPMAIIH XUMUYECKOTO COIEPKaHNUS;

(GopMupOBaHKE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HA0II01aTeIHbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpbIe 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEACHUU XHMUYECKOTO
HKCIEPUMEHTA;

BOCIMTaHHE Yy oOyuaromuxcs YOeXACHHOCTM B T'yMaHHCTUYECKOM
HApPaBJIEHHOCTH XWMHUHU, €¢ BaKHOM POJM B pEUICHHH TIOO0AIBHBIX MpoOieM
PALMOHATBHOTO MPUPOAOIIOJIB30BAHNUS, TOTIOTHEHHS SHEPTETUUYECKUX PECYPCOB U
COXpaHEeHHs TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex HOro
OTHOLIEHUSI K MPHUPOJE M CBOEMY 3/I0pPOBBIO, a TaKXKE NPUOOPETEHHs OIbITa
UCTIOJIb30BAaHUSl TOYYCHHBIX 3HAHUHM U TPUHATUS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUYECKUMH SBJICHUSIMHU.

B yueOHOM mnaHe cpenHero o6miero o0pa3oBaHUS MpeaMeT « XHUMHsD)
0a30BOT0 ypOBHS BXOJUT B COCTaB MpeAMETHOIN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD.

OO6miee yncio 4acoB, OTBEICHHBIX IS U3yYEHUs XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oOrmero odpazoBaHus, cocrapiseT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 yac B Heento).



COJEP)KXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHMYeCKOil XMMUH

[Ipenmer opraHu4ecKOl XMMHUU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepUaloB. Teopus CTPOSHHS OpPraHUYeCKHX
coenunennii A. M. ByTiepoBa, e¢ ocHOBHbIE TIOJIOkKeHUSI. CTPYKTYpHBIE (hOPMYJIBI
OpPraHMYECKUX BeElIeCTB. [ oMonorus, wu3oMepus. XuUMHAYECKas CBSI3b B
OPraHUYECKUX COCIMHEHUSX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kiaaccupuUKaIMU OpTaHWMYECKHX BemiecTB. HoMmeHnkmarypa
OpTraHWYEeCKUX COCIMHEHUM (CHCTeMaThyeckas) M TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEACTABUTEICH KIACCOB OPTaHUYECKUX BEIECTB.

OKCINEPUMEHTAIBHBIE METOJIBI HM3YyYEHUS BEIIECTB WU HUX MPEBPALICHUN:
O3HAKOMJIEHHWE C oO0pa3laMyd OPTraHMYECKHUX BEIIECTB M MaTephajlaMH Ha MX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OpPTraHWYECKUX BEILECTB, HAOIIOJCHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB
MIpY HarpeBaHuM (IJIaBJICHUE, O0YTJIMBAHUE U TOPEHUE).

Yriesogopoabl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHUU psAn. MeTaH W 3TaH —
MpOCTEHIIIe TPEJACTABUTENIN aIKaHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMEIEHHs] W TOPEHMS), HAXOXKIECHHUE B MPUPOJE, IOIYYECHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHUECKUN psii. DTUIICH U MPOIWIEH —
MpOCTEHIlINe TPEACTAaBUTENN AIKEHOB: (UM3MUYECKME M XUMUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TaJONEHUPOBAHMS, THUIApaTallMd, OKHUCICHUS U
MOJIMMEpHU3aIiK ), TOJyYEeHUE U IPUMEHEHHUE.

Ankaguensl: Oytamuen-1,3 u MerwnOyrtagaueH-1,3: cTpoeHue, BakKHEHIIHE
XMMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaiuu). [lomydeHue CUHTETHYECKOTO
KayudyKa ¥ pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psifl. ALICTUIICH
— TPOCTEUIIMI Mpe/CTaBUTENh AQJIKWHOB: COCTaB, CTPOCHHE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (pEaklMK THAPUPOBAHUS, TajJOTEHUPOBAHUS, THApPATAIINH,
TOpEHUs), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUYECKUE M XMMHYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBaHMSI U HUTPOBAHUS), MOJyYEHUE U MpPUMEHEHUE. To.1yon:
cocmas, cmpoenue, @Qusuyeckue U  XUMUYecKue  CeoUcmea - (peaxkyuu



2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYYeHue U npumeHeHue. TOKCUUHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXIy YIJIEBOJOPOJAMHU, NPHHAJICKAIIUMHU K
Pa3IMYHBIM KJIACCaM.

[IpyupoHBIE HMCTOYHHKHM YIIIEBOAOPOAOB. IIpUpOAHBI Tra3 M NOIyTHBIE
He(dTanble Ta3bl. HedTh u e¢ mpoucxoxnaenue. CrocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKHHI (TEPMHUYECKUM, KaTalMTUYECKui), nuposn3. [IpomyKTsel
nepepaboTku HEPTH, UX NMPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII
yTOJIb U IPOJTYKTHI €r0 MepepadoTKu.

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBPAICHUIL:
O3HAaKOMJIEHWE ¢ oOpa3llaMHM IUIacTMAacC, KaydyyKOB W PE3UHBI, KOJUICKIIUU
«Hedts» ®m  «Yromp», MOJENMPOBAHWE  MOJIEKYJ  YTJIEBOJAOPOJIOB U
raJIoreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTUYECKON PabOThI: MONYyYEHUE ITHIICHA
Y U3yYEHHUE €r0 CBOWCTB.

Pacuernbie 3agaun.

Bolunicnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuud (Macchl, 00BEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKLMUHU 10 W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELECTB WU MPOAYKTOB PEAKIINH).

Kuciaopoacoaepskamme oprannyecKue coOeuHEeHU

[IpenenbHble OJHOATOMHBIE CIHPTHL. METaHOJN M 3TAHON: CTPOEHHE,
¢usznyeckue M XHUMHUYECKHME CBOWCTBA (PEAaKIUM C AaKTHUBHBIMU METalNIaMHu,
raJIor€HOBOJIOPOJaMH, TOpPEHUE), NpuUMeHeHue. BoJIopoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[eicTBHE METAHOIA M 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble€  CHUPTBHL. OJTWIEHIJIUKOJAb M  [IHUIEPUH: CTPOCHHE,
bu3znueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJTOYHBIMU
MeTajulaMH, KaueCTBEHHAs peakluus Ha MHOTIOATOMHBIE CHHUpThI). [leficTBue Ha
opraHusMm uesnoBeka. [I[pumeHeHne MrLIepruHa U ATUIIEHITIUKOJISL.

@DeHoa: CTPOECHHE MOJEKYJbl, (QU3NYECKME W XHUMHUYECKHE CBOWCTBA.
Toxcuunocts (penona. [Ipumenenue gpenona.

Anbaeruiel U kemouvl. DopManbAETH, ALETAIBICTHA: CTPOCHUE,
(¢u3nuecKkue U XUMHYECKHE CBOMCTBA (pPEaKUMU OKHCIECHHUS M BOCCTAHOBJIEHUS,
KayeCTBEHHbIE PEAKIIMH), IOJTYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCyCHasl KUCJIOTBI: CTpO€HHUE, (PU3MuecKue W XMMHUYECKHE CBOICTBa (CBOICTBA,
oOure s Ki1acca KMCIOT, peakuusi 3TepupuKalnn), MoIydYeHUe U MPUMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCJIOThI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mblia KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHE.



Cnoxnble »(GUpPBl Kak TNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponu3
cinoxHbIX 3upoB. Kupsl. ['uaponus xupos. [I[pumenenue xxupoB. buonsorudeckas
POJIb JKUPOB.

VYrneBoapl:  cocTtaB, KiaccupuKamus — yriaeBogoB  (MOHO-, OU- U
nonucaxapuasl). [Jroko3a — mpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOWCTBAa (B3aUMOJEHCTBHE C
ruapokcuiom Menu(ll), oxucienne ammuadHbiM pactBopoMm okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIIOKO3bI), HAXOXKICHHE B TNPHUPOE, NMPUMEHEHHE,
ounonoruueckas poib. GotocunTe3. OpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnronosa kak npupojansle nogumepsl. CTpoeHre Kpaxmana u
neuntonno3sl.  dusnueckue M XMMHUYECKME CBOWCTBA Kpaxmana (THapoJius,
KaueCTBEHHAs PEaKIIUs C UOJIOM).

DKCHepUMEHTAIbHbIE METOJbl HW3Y4YEHHUsS BEIIeCTB M HUX MpEeBpalleHUI:
IIPOBEACHUE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHHUE ATaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcusiom menu(ll)), anpaerugoB (OKUCICHNE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3zammopeicTBHE Kpaxmalia ¢ HOJOM),
MPOBEACHHUE MPAKTHYECKOW PaOOTHI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuernbie 3agaun.

Bbluucinenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuu (Maccol, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTa PEAKIHUUA MO M3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoepkalre OpraHuueckue COeTMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEpHbIE OpraHuYeckue coenuHeHus. dusndeckue
U XMMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpumepe riuiuHa). buonornueckoe
3HaY€HUE aMUHOKUCIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuuHasi,
BTOPUYHAS W TPETUYHAs CTPYKTypa O€NKOB. XHWMHUYECKHE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAUECTBEHHbIE PEAKIIMK Ha OENIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IMPEBpPAILCHUMN:
HaOJII0JICHUE U ONIMCAaHUE JTEMOHCTPALIMOHHBIX OMBITOB: JA€HATypalus OEIKOB IpU
HarpeBaHUM, [IBETHbIE PEAKIINH OEIKOB.

BricokomoJieKyJIsSIpHbIE COCIMHEHHUS

OCHOBHbIE MOHATUS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPU3ALMU, CPEAHSS MOJIEKYJIIPHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHUN —
MOoJIMMeEpHU3alus U MOJIUKOH ICHCAITHSL.



OKCINEPUMEHTAIBHBIE METOJIBI HM3YyYEHHUS BEIIECTB M HX NPEBpPAILICHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpenMeTHBIE CBS3H.

Peanuzanus MexxnpenMeTHbIX CBA3€U IIPU U3YUYEHUH OPTAHUYECKOW XUMUU B
10 xmacce ocCyIIeCTBISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOILIMX €CTeCTBEHHO-
HAYYHBIX MOHSTHI, TaK W TOHATHM, ABISIONIUXCA CUCTEMHBIMU JIsI OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O LIMKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYUYHBIN (DaKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAIW3, CUHTE3, KiIacCHU(PUKALUS, MEPUOJIUYHOCTb, HAOIIOICHUE,
U3MEPEHNE, IKCIEPUMEHT, MOJECITUPOBAHUE.

@usmuka: Marepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPTEeTUYECKUI ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MUECCKUE BETUINHBI U SAUHUIIBI UX U3MEPCHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpTraHU3ME,
dboTtocuHTE3, OMOJOTHYECKH aKTHUBHBIC BemiecTBa (OENKH, YTJIEBOIBI, JKUPHI,
bepMeHTHI).

['eorpadus: muHepasnbl, TOPHbIE TOPOBL, MOJIE3HBIE UCKOIMAEMbIE, TOILIMBO,
pECYpCHI.

TexHonmorusi: MNHUIIEBBIE NPOAYKTHL, OCHOBBI PAallMOHAIBHOIO ITUTAHWUS,
MOIOIIIUE CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NPENapaThl, MATEPUAIIBI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XAMHYECKUH 3ieMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYCCKUE YPOBHH, MOAYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeieIeHUs 3JEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(DUTYpALIUST AaTOMOB.

[Tepnoanyeckuii 3akoH u Ilepuoauyeckas cucreMa XMMHUUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M llepnoamueckor CHUCTEMBI
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XMMHUYECKHX OJJIIEMEHTOB W
00pa3yeMbIX UMHU MPOCTHIX W CIOKHBIX BEIIECTB IO TPyINaM U MEepUOJIaM.
3HayeHue MepuoANYECKOro 3aKOHa B pa3BUTHH HAYKHU.



Crpoenne BemiecTBa. XHMHYECKas CBs3b. BHIBI XWMHYECKON CBA3M
(KoBaJIeHTHasi HEMOJsIpHAsT W TOJISIpHAsi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJIEHTHOW XHMMHUYECKOM CBs3u (OOMEHHBII H  JOHOPHO-
aKuenTopHsiii). BomopomHas cBsa3b. BajneHTHOCTb. DIEKTPOOTPHUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJISPHOIO  CTPOCHHS.  3aKOH
ITOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUIMUECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIUMYECKON PEIICTKH.

[Tonsitue 0 mucnepcHbIX cucTtemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHNM. Homenkinarypa
HEOPraHMYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPTraHUYECKUX BELIECTB,
MPUHAUIEKAUX K PA3JTMYHBIM KJIacCaM.

Xumudeckas — peaknms.  Krnaccudukamuss XMMHUYECKHMX — peakIuii B
HEOPraHWYECKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U PEBPAILLICHUS SHEPTUU IPU XUMHUYECKUX PEAKLIUSX.

CKOpOCTh peakiny, €€ 3aBUCUMOCTh OT paziu4HbIX (akTopoB. OOpaTuMbie
peakunu. Xumudyeckoe paBHoBecue. MakTopbl, BIUAOIIME HA COCTOSHUE
xuMmu4aeckoro pasHoBecus. [Ipunanun Jle [larense.

DnekTponauTrueckas aucconuaiys. CuiabHbIe U ciiadbie daekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTpaAIbHA, IIETIOYHAS.

OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAIBHBIE METOJbl H3YyYEHUS BEUIECTB U HX MPEBPAIICHUN:
neMoHcTparms tadaun «Ilepuoanueckas cucrema XxuMu4eckux saemerTon 1. H.
MenpeneeBay, W3ydeHHE MOJENIECH KPUCTALTMYECKUX PEIICTOK, HaOMI0JeHHuEe W
OMHUCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHUIA
BOJIOPOJIa B NPUCYTCTBUHU KATAIU3ATOPA, OMPEAEICHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIBI0 YHUBEPCAIBHOIO WHIUKATOPA, pEaKUMH HOHHOTO OOMeHa),
MPOBEICHUE MPAKTUYECKON paboThl « BnusHue pa3nuuHbix (HakTOpOB Ha CKOPOCTh
XAMUYECKON PEAKIUN».

Pacuernbie 3agaun.

Pacuersl 1O ypaBHEHUAM XHUMHYECKUX pEaKIud, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYCThl, PACUYCThl C HCIIOJIb30BAHUEM IIOHATHS «MaccoBas
JIOJISL BEIIECTBA.

Heoprannyeckasi xXumMus

Hemeranner. Ilomoxenune HemetauioB B llepuonnueckoit  cucreme
xuMuueckux sneMeHToB J[. . MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.



dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAJIOB (Ha MpUMEpe
KHCJI0poaa, cepbl, hochopa u yriaepoa).

XUMHUUYECKHE CBOMCTBA BAKHEHIIMX HEMETANIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoma W KpeMHHS) M HUX  COCIMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOIHBIX COSAUHEHUN ).

[IpyuMeHeHre BaXXHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramnel. [lonoxenne mMeraiuioB B Ileproanueckor CUCTEME XUMUYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTaiuioB. O0mmme du3ndeckue cBoicTBa MeTamioB. CIiaBel METaJJIOB.
DIIEKTPOXUMHUYECKUN PSJ HAMIPSKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpW, KaJIWid, KaJIbLUH,
MarHuu, aTFOMUHUN, IUHK, XPOM, YKEJIE€30, MEJb) U UX COCTMHEHUH.

OO6mue crnocoObl mosyueHus MeTaioB. [IpuMeHeHne METaJsIoB B OBITY U
TEXHHUKE.

DKCHEPUMEHTATLHBIE METO/bl H3YyUYEHHUSA BEIIECTB W HX NPEeBPalCHUIA:
W3y4YeHHEe KOJUICKINU «MeTauibl M CIUIaBb», O0pa3IOB HEMETAIJIOB, PEUICHUE
AKCTIICPUMEHTAIBHBIX 3a7a4, HaONIOJEHHE M ONHCAHHUE JIECMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE TUAPOKCHUIA ATIFOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIE€JI0YEH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuéTtHbie 3amaumn.

Pacuérel mMaccel BelecTBa MM 00bEMa Ta30B M0 M3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce MM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIISCTB,
pacdeThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJHO
13 BEILIECTB UMEET NMTPUMECH.

XuMHs M )KU3Hb

Ponp xumMum B oOecrieyeHUH KOJIOTHYECKOM, YHEPTeTUUECKON U THUILEBOM
0e30macHOCTH, pa3BUTHH MeAUIMHBL [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX IMPHUHIUNAX POMBIILICHHOTO
MOJTyYEHHS BAXKHENIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEPUAIOB: BAKHEHIINE CTPOUTEILHBIC
MaTrepuanbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl I 3JIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEpAJIbHBIC
yI00peHusl.

XuMHST U 3J0pOBbE YEIOBEKAa: MpaBWJIa HCMHOJIb30BAHUSA JICKAPCTBEHHBIX
IperaparoB, MpaBuiIa 0€30MMacHOTO HCIIOJIB30BaHUS IIPENapaToB OBITOBON XUMHUH
B TIOBCEIHCBHOM KM3HU.

MexnpeaMeTHbIE CBA3H.



Peanuzanuss  MeXNpeaMETHBIX  CBsi3ed TOpU  M3YyYeHHH OOIIed u
HEOpPTraHUYEeCKOW XUMHM B 11 Kiacce OCyIIECTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TIOHITUH, SBISIOIIUXCS
CUCTEMHBIMHU ISl OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO I[UKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIC TMOHSATHSA: HAy4YHbIH (hakT, TMIoTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIacCU(pUKAIMs, TMEPUOIUUYHOCTh, HAOII0ICHHUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

dusuKa: Marepusi, SHEPTUsA, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJ1a, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TENO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €AUMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kjeTka, oOpraHu3M, JKocucTema, Ouocdepa, Makpo- H
MUKpPOAJIEMEHThI, BUTAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pecypceBblL.

TexHonmorusi: XMMH4ecKasi MPOMBIIUIEHHOCTb, METAJUIYPIrusl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPUANIOB, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, ITHILIECBas
MPOMBIIUICHHOCTh,  (papManeBTUUecKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MPENapaTtoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS ITPOIT'PAMMEBI I10 XUMKW
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjJbTaTaM OCBOCHUS
OoOyYarolmMuMHUCI TPOrpaMM CpeaHero o0mero ooOpa3oBaHusi (JIMUHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). HaydHo-mMeToan4eckoil OCHOBOM  AJist
pa3pabOTKU IJIAHUPYEMbIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOILEro
00pa3oBaHUs SIBIISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO.

B cooTBETCTBHM C CHCTEMHO-AEITEILHOCTHBIM HOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS NpeIMeTa «XHUMHsD» Ha YPOBHE CPEIHEro
o01m1ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTARISIONINE:

OCO3HaHUE OOYYAIONIMMHCS POCCHUMCKON TpakJIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTUA U CaMOOTIPEETICHHUIO;

HaJIM4Ke MOTUBALUU K 00y4EHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUU JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IEHHOCTEW U UCTOPUUYECKHUX TPAAULIMI 0a30BOM HAyKu XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATENBbHOCTH LIEHHOCTHO-CMBICIOBBIMM yCTAaHOBKAMHM, NPHUCYLIMMHU LETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYME MPAaBOCO3HAHMSI SKOJIOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTHU CTaBUTh
1IN U CTPOUTH )KM3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yJbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHONW W BOCHUTATENIHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJeaTaMH POCCHICKOTO Tpa)KIaHCKOro OOIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM M TpaBWIaMud  MOBEACHMs,  CIOCOOCTBYIOIIMMU  IpolieccaM
CaMOTIO3HAHUsS, CaMOpPa3BUTHUA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcsi.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSI TpeIMeTa «XUMHUS»  OTPaXKaroT
c()OPMHUPOBAHHOCTh OINbITa I[IO3HABATEIbBHOW W MPAKTUYECKOM JeATEIbHOCTH
oOydaroluxcs 1Mo pealnu3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEN, B TOM YHCIE B
YacTHu:

1) rpaskaaHCcKoOro BOCIIUTAHUS:

OCO3HaHHUs 00YYaroIIMMKCS CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSAJIKY;

NPEACTAaBICHUS O COLUMAIbHBIX HOPMAax W TNpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH HEATEIBHOCTH TMPU CO3JTaHUHU
y4EOHBIX MPOEKTOB, PEIMICHWN yYEeOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M IIPUHUMATh MOTHUBBI, HAMEpPCHHS, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHAIM3€ PA3TUYHBIX BUIOB YICOHOM EATETHHOCTH,

2) NATPUOTHYECKOT0 BOCIIM TAHUS:

IICHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAaydYHOMY HaCJSIUIO
OTCYECTBCHHOM XUMUM;

YBaXEHUS K TIPOIIECCYy TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHHUST XMMHH, OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAyKH €CTh pPe3yJbTar
JUTUTEIbHBIX ~ HAONMIOMEHUH, KPOTOTIWBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YUCHBIX U IPAKTUKOB;

WHTEpeca M TI03HABATEILHBIX MOTHMBOB B IMOJYYEHUH M TIOCIEIYIOIIEM
aHayM3e WHQPOPMAIUHA O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMHH;

3) TyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS

HPaBCTBEHHOT'O CO3HAHMS, THUECKOTO TIOBEACHMS;

CIIOCOOHOCTH OIICHWBATh CUTYAIH, CBSI3aHHBIC ¢ XMMHUYECCKUMU SIBJICHUSMH,
¥ MPUHAMATH OCO3HAHHBIE PEIICHHS], OPUCHTUPYSICh HA MOPaIbHO-HPABCTBCHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOC TMOBEJEHHWE W TOCTYNKU CBOUX TOBApPHINIECH C
MO3HIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHUE IOCIEACTBUN ITHX
MTOCTYITKOB;

4) hbopmMupoBaHHA KYJIbTYPbI 310POBbSI:

MOHMMAaHMUS IIEHHOCTEH 370poBOrO0 H Oe3omacHoro obpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOyrofieHnss mpaBwil 0€30MacHOTO OOpaIlleHHs C BEIIeCTBAaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHAWBHUAYATAHOTO ¥  KOJJIEKTHBHOTO
0€3011acCHOTr0 MOBEJCHUS B CUTYAIIUSX, YTPOXKAIOITUX 37I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TOCIICICTBUA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YIOTPEOICHHUS
QJIKOTOJIsl, HAPKOTHUKOB, KypEHUs );

5) TpyA0BOIr0 BOCIMTAHUSI:

KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATEIbCKOM
NESTeTbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW © JPYyTUX  BHJAX
JIeSITCILHOCTH;



YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTUE B PpCEIICHUH MPAKTUYECKUX 3a1a4y
COI[MAJIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yYEHHUIO MPpodeccuil pa3inyHoro pojaa, B TOM
YUCJI€ HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHHI M0 XUMHH;

YBOKEHUS K TPYIY, JIOJAM TpyAa U pe3yibTaTaM TPYIOBOH NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIbHOW TPaCKTOPUU
oOpazoBaHus, Oyaymied mnpodeccur W peanu3alid COOCTBEHHBIX JKHM3HCHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMUMHH, HHTEPECOB U
OTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrHYeCKOr0 BOCITHUTAHMSI:

AKOJOTUYECKU IIEIECOO0PAa3HOTO OTHOIIEHUS K TPHPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HH Ha 3E€MIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX TMPOOIeM, BIUSHUS
HAKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOJTHON U COLMATIBHOM CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHIXKEHUW XUMHH  JUIS
pelIeHrs BOPOCOB PAllMOHAILHOTO MPUPOAOTOIB30BaAHNUS;

AKTUBHOTO HENPUATUS JACHCTBUNM, NPUHOCAIIUX BPEA OKPYKAIOIIEH
MPUPOJHON Cpejie, YMEHUsSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE SKOJIOTUYECKUE
MOCJIEACTBUS PEANPUHUMAEMbIX JICUCTBUN U MPEIOTBpAIaTh UX;

HaJIW4us Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEeATeIbHOCTU AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAaTbCS UMM B IIO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHON
MpaKTUKE, CIOCOOHOCTH ¥ YMEHUS AaKTUBHO TMPOTHBOCTOSITH UJCOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOU MIPAKTUKU;

NMOHUMAaHUS CHeNU(PUKA XWMHH KaK HayKd, OCO3HAHUA €¢ pOiIu B
GbopMHpPOBaHUU PALMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEJCTABICHUS 00 OKPYXaIoIleM MHUpPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKA, B
MO3HAaHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U peIIeHUH NpoOieM COXpaHEeHUs
MPUPOJTHOTO PABHOBECHS,

yOeXKIACHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHHCTUYECKOM HANpaBIC€HHOCTH M Ba)XHOM pOJMU B
CO37IaHMM HOBOW 0a3bl MaTepUATBHON KYJbTYpbl, pEHIEHUU TI100aJbHbBIX MPOOIeM
YCTOMYHMBOIO Pa3BUTHUS YEJIOBEYECTBA — ChIPhEBOM, YHEPTETUYECKOM, MUIIEBOU U
HKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, O0ECHEUYEHHH YCIOBUU



YCHEIIHOTO TpyAa M SKOJOTHYECKHM KOMGMOPTHOH JKM3HH KaXKIOTO UJICHA
00I11IeCTBA;

€CTECTBCHHO-HAyYHOM TPAMOTHOCTH: TIOHUMAHHMS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTy4aeMble 3HAHUS JJI aHaIu3a U OOBSICHCHUS SIBICHUA OKPYKAIOIIETO MUpPa H
MPOUCXOIAIINX B HEM M3MEHEHUMH, YMEHHS JenaTh 000CHOBaHHBIC 3aKITIOUCHHS Ha
OCHOBE Hay4HBIX (DaKTOB M HMEIOMMXCA JaHHBIX C ICIBbI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEILHO HCIOJB30BaTh XHMHYECKHE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CHTYaIUsX;

WHTEpeca K MMO3HAHUIO M UCCIIEA0BATEIbCKOM JCATEIILHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUW TI0 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pa3IndHbIX cepax mpodeccrnoHaIbHOM

JIEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeamMeTHble pe3yabTaTbl OCBOCHHUSI YUE€OHOro mnpeamera « XUMHUsS» Ha
YPOBHE CpPEeIHEro 0011ero 00pa3oBaHUs BKIHOYAOT:

3HAQUUMBbIE IS (GbopMHUpOBaHUS ~ MHUPOBO33PEHUA  OOYYaIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHbIE) OO0IleHayYHbIe MOHSTHSA, OTpakarolliue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CIHeUU(UKy METOAOB IO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SIBICHUE,
IPOLIECC, CUCTEMa, HAayuUHbIM (aKkT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOAEHNE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCaJabHbIe yueOHble NeUCTBUS (MMO3HABATENbHBIE, KOMMYHUKATUBHBIE,

pEryJIsTUBHBIE), o0ecrneuynBaromme dbopmupoBanue GyHKIIMOHATIBHOM
IPaMOTHOCTH M COIIMATBHON KOMIETEHIIUN 00Y4atOIUXCS;
CIIOCOOHOCTh o0ydJarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEpCAIbHbIE yueOHBIC
JICUCTBHUS B MIO3HABATEIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHUKATUBHBIMH UM  PETYJISTHBHBIMU
JICUCTBUSMM.

OBaaaenue YHUBEPCAJIbHBIMH Y4eOHbIMH No3HaBaTeJIbHBIMH
JeHUCTBUSIMU

1) 6a30BbIe JJOrHYECKHE Jeii CTBHUA:



CaMOCTOSITENIbHO  (OPMYJIUPOBATh W AKTyalIU3UpoOBaTh  MpodIieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeAeNsITh LENH JEATEIbHOCTH, 3a/aBasi MHapamMeTpbl U KPUTEPUH UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTH C MIOCTABICHHBIMU LEISIMU;

UCI0JIb30BaTh NPHU OCBOCHUM 3HAHUN NPHUEMbI JIOTUYECKOTO MBIIUICHHUS —
BBIJICNIATh XapaKTEpPHbIC MPU3HAKU TOHSATUN M yCTAHABIMBATh MX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTACTbHBIX (DAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUHM I KIacCU(PHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIUN;

yCTaHaBIIMBaTh MPUYUHHO-CIEACTBEHHbIE CBA3M MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJEHUS (MHAYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B paccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIIOUCHUS;

OPUMEHATH B MPOLECCE NO3HAHUSA, UCIIOIb3yEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIeINIU, TPEOOPA30BLIBATH MOICIIbHBIC MPECTABICHUS] — XUMHYECKHM
3HaK (CHMMBOJI) OJJIeMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XUMHUYECKOM
peakiuu — MpU PEHICHUU Y4YEeOHBIX TMO3HABATENBbHBIX U MPAKTUUECKUX 3ajad,
MPUMEHATh HAa3BaHHBIC MOJICIIBHBIC TIPEICTABIICHUS IS BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aEMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a30BbIe HCCIE0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEHIECTB M XUMUYECKHUX
peaKuuii;

dbopMyTUPOBATH MENH U 33141 UCCIICIOBAHUS, UCIIOJIH30BATh MTOCTABICHHBIC
U CaMOCTOSATEIbHO C(OPMYJIMPOBAHHBIE BOIMPOCH B KAaYECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIsi (POPMUPOBAHKS TUIIOTE3BI TIO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbIX CYKJICHUI;

BJIaJ€Th HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W TMPOBEICHUS
YUYCHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HAOII0OIaTh 32 XOJ0M
mpoliiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaThH
000011IeHHSs ¥ BBIBOIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIEAOBAHMS,
COCTaBJISATh OOOCHOBAaHHBIN OTUYET O MPOAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JEeSATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY
MOMCKY METOAOB PpEIICHUs MPaKTHYECKUX 3a/lady, IMPUMEHEHUI0 Pa3IuYHbIX
METOA0B IMO3HAHUSI.

3) pa6oTa ¢ nHpopMaIHeii:



OPHUCHTUPOBATHCS B Ppa3NUYHBIX HMCTOYHHKAX WHPOpMAMKA (HAYYIHO-
MOMyJIApHAsT JIUTepaTypa XHUMHYECKOTO COJEp)KaHHs, CIPABOYHBIC ITOCOOWS,
pecypcbl HTEpHETa), aHamu3UpoBaTh MHGOPMAIMIO Pa3IUYHBIX BUIOB U (popm
MPEICTABIICHMUS, KPUTHUYECKU OIICHUBATh ec JIOCTOBEPHOCTh u
HETMPOTHBOPEUNBOCTb;

dbopMyTUpPOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJBI MPHU TOUCKE U
orbope wHMOpMarMK, HEOOXOMMMOW IS  BBIOJHEHUS YYEOHBIX 3amad
OTIPEJICTICHHOTO THUIIA;

npuoOpeTaTh OMbBIT MCHOAB30BaHUS WHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH M Pa3TNIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMAJIbHYIO  (OpMY  TMpenCTaBICHUS
uHpopmaruu (cxemsl, rpaduKku, AUArpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHUE);

UCTIONIb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa Mpu paboTe cC
XUMHAYECKOW WH(pOpMaIMel: MPUMEHATh MEXKIpeaMeTHbie ((usudeckue u
MaTeMaTHYeCKHEe) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00pEeBHATYpPHI, HOMEHKIATYPY;

WCIIOJIb30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyajieHH e YHUBEPCAJTbHBIMIH KOMMYHHKATHBHBIMH J1€ii CTBUSIMH :

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B X0OJI¢ AMAJIOTa W/WIN
JTUCKYCCHU,  BBICKa3bIBaTh  HJied, (POPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTETHHO BBITTOJTHEHUS TIPEIOKEHHOH 3a1a4H,

BBICTYIIaTh C TPE3EHTAIlMel pe3yJbTAaTOB IMO3HABATEIHHOU JESITEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITIOJTHCHUH
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealnu3alui y4eOHOTo MpoeKTa U (POPMyIUpPOBATH BBHIBOIBI
o pe3yiabTaTaM MPOBEACHHBIX HCCIECIOBAHMA MyTEM COTJIACOBAHUS TO3MUIMHA B
X0J1€ 00CYKICHHS U OOMEHA MHEHHUSIMH.

OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH /1€l CTBUSIMU

CaMOCTOSITENIFHO TUTAHHPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO
NEeSATETLHOCTh, OMNpEAessl ¢ IMeIW W 3aJadd, KOHTPOJIUPOBAaTH WU IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpemiaraeMblii  aJrOPUTM JACUCTBUNA TpHU
BBITIOJTHEHUM Y4YE€OHBIX U MCCIEAOBATEIILCKUX 3aJlad, BBIOMpaTh Hauboliee
3¢ deKTUBHBIN crmoco0 WX peuieHUus C Y4YETOM TMOJyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XMMHYECKUX PEAKIIHIX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOCH JESITEITLHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOILICHKH.

INPEAMETHBIE PE3YJIbTATBI



10 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHvyueckas XUMUS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUNH O XMMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, POJIM XHMHU B T[IO3HAHWM SBJICHUU
npupoabl, B (HOPMUPOBAHUM MBIIUIEHUS W  KYJIbTypbl JUYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS PAKTUUECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHUPOTHOU
Cpenc;

BIIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATalOIIMe MOHATUS (XUMHYECKUH O3JIEMEHT, aToM, OJJIEeKTPOHHAas
0000YKa aToMa, MOJIEKYJIa, BAICHTHOCTh, AIEKTPOOTPHUIIATETLHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHas (opmyina (pa3BepHyTas W COKpAIICHHAs), MOJIb, MOJISpHas
Macca, MOJIAPHBIH OOBEM, YIVIEpOAHBIA CKeneT, (QYHKIMOHAIbHAS TpyMIa,
paauKai, U30Mepusi, U30MEPhbl, TOMOJIOTUYECKUMN PsJl, TOMOJIOTH, YTIE€BOIOPO/IbI,
KHUCJIOPOA, M a30TCOJIEpIKAIUE COEOUHEHUsS, MOHOMEp, MOJUMEp, CTPYKTypPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUs CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKHI SI3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXxalme B OCHOBE TOHMMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBe, TMOJYyUYCHUU W
0€30MacHOM HCMOJIb30BAaHUM Ba)XXHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
MPaAKTUYECKON JIEATEIbHOCTH YeJI0OBEKa;

c(hOpPMUPOBAHHOCTh YMEHHUH BBISBIATh XapakKTEPHbIC MPHU3HAKUA TOHSITHH,
YCTaHaBJIMBaTh MX B3aMMOCBS3b, MUCIOJIb30BAaTh COOTBETCTBYIOLIUE IMOHATHS MPH
OTNMCAaHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTaHUYECKUX COSTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI) CHUMBOJIMKY JUIS
COCTaBJICHUSI MOJIEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAICHHON)
dbopMy1 OpraHMYeCKHMX BEIIECTB U YpPaBHCHUH XHUMHYECKUX PEaKIUU,
M3rOTaBIIMBaTh MOJEIH MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WJUTIOCTPALUU X
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OIPEACICHHOMY
KJIacCy/TpymIe COEIWHEHUN (YIJIEBOJOPOIBL, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUA IO
cucrematnueckoil HomeHknarype (IUPAC), a takxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ATUJICH, MPOMUJIEH, AalleTUIIEH,
ATUJICHTIIUKOb, TIHUIEPUH, (EeHOI, GOpMATbIACTUI, alleTABICTUl, MypaBbUHAS



KHCJIOTa, YKCYCHAsl KMUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAsI KUCTIOTA, TII0K034,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUILHH);

c(OPMUPOBAHHOCTh YMEHUSI ONPENENATh BUIbI XUMHUYECKON CBSI3UM B
OpPTraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TIPUMCHSTHh TIOJIOKCHHUS TEOPUH CTPOCHHS
opranndeckux BemectB A. M. ByTnepoBa st 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ yYMEHUW  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEJACTABUTENCH Pa3IMYHBIX
KJIACCOB OpPraHWYEeCKUX BEIIECTB (METaH, 3TaH, STWICH, MPOIWJICH, alleTUJICH,
OytamueHn-1,3, merunOyranuen-1,3, O€H30J7, METaHOJ, 3TAHOJ, ATHJICHTJIMKOIb,
TIIMIEepUH, (EHOJI, aleTalbJIeTH, MypaBbUHAs W YKCYCHAsl KHUCIJIOTBI, IJIFOKO3a,
KpaxMai, [EeJUII0103a, aMUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKY IO
CBSI3b MEXKIYy HHUMHU YPAaBHCHHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
Chlpbs  (HE(pTh, MPHUPOIHBIA Ta3, Yroyib), CIOCOOBI WX TEpPepaboOTKU W
MPaKTUYECKOE TPUMEHEHHUE TIPOYKTOB MEepepadOTKH;

c(OPMUPOBAHHOCTh YMEHHH TMPOBOJWTH BBIYHCICHUAS IO XHUMHYCCKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakIMyi MO M3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WM MPOJAYKTOB PEAKITUH);

c(hOpPMUPOBAHHOCTh yMEHHWH BIIQJIETh CHUCTEMOM 3HAHUKH OO0 OCHOBHBIX
MEeTOJaX HAyYHOTO IMO3HAHUs, UCIIOJIb3YyEMbIX B XUMHHU TIPU M3YYECHUHU BEIICCTB M
XUMUYECKUX SIBICHUN (HAOMI0ICHNE, N3MEpPEHUE, IKCIIEPUMEHT, MOJISITUPOBAHNUE),
UCIOJIb30BaTh CUCTEMHbIE XHWMHYECKHE 3HAHUS JUIsl TNPUHATHAS pEUIeHUuH B
KOHKPETHBIX JKM3HEHHBIX CHUTYallWsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHCHUEM;

c(hOpPMUPOBAHHOCTh YMEHHUM COOJIIOIATh MpaBuila MOJIb30BaHUS XUMUUECKOM
MOCY/IO W J1a0OpaTOpHBIM O00OpYIOBAaHWEM, a TAaKXKE TNpaBHJIa OOpaIIECHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSMH MO BBIIOJHEHHUIO J1A0OPATOPHBIX
XUMHWYECKUX OTIBITOB,;

chOpPMUPOBAHHOCTh YMEHUM TUUIAHUPOBATh M  BBINOJIHATH XUMHUYECKUI
HKCIIEPUMEHT (ITPEBPAIICHHS OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, NOJTyUCHHE
ATUJIEHAa M U3Y4YEHHUE €ro CBOMCTB, KAuYE€CTBEHHbIE PEaKI[UM OPraHUYECKHUX
BEIIECTB, JICHATypalusi OCJIKOB MPU HArpEeBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMM TEXHUKH OE30MACHOCTH TMpU OOpalieHuu ¢
BEIllECTBAMU U J1aOOPATOPHBIM OO0OPYJOBAaHHUEM, TMPEJCTABIATh PE3yJIbTaThI



XUMHUYECKOTO JKCIIepUMEHTa B (GopMe 3alucCHh YpaBHEHUU COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHHUM KPUTHUYECKH aHAJIM3UPOBATh XHUMHYCCKYIO
nHpopMaIuio, MOJy4aeMyl0 M3 pPa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOMU
uHpopmanuu, TaTEpHET N Ipyrux);

chOpPMHPOBAHHOCTh ~ yMEHHUW  cOOMIONAaTh  MpaBuWila  AKOJOTHUYECKH
11e71€CO00pa3HOTO TOBEACHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B IEJAX
COXPAHEHMSI CBOETrO 3JI0POBbS U OKPYXAIOUIEH MPUPOJHOW CpeIbl, OCO3HABATH
OTIAaCHOCTh BO3EHCTBUSA Ha >KUBBIC OPraHU3Mbl ONPEACIICHHBIX OPTAHMYECKUX
BEIIECTB, MOHUMasi cMbici mokasarens [IJIK, moscHsATh Ha mpumepax CrocOOBI
YMEHBIIEHUS M MPEJOTBPAICHUS] HMX BPEAHOTO BO3JCUCTBUSI HA OPTraHU3M
YEJIOBEKa,;

JUIs. O0y4YaroluXxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUIsL  CHENbIX W CIa0OBUASIIMX OOY4YarONIUXCs: YMEHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XuMHYeCKuX

dbopmy.
11 KJIACC

[IpenmetHbIE pe3ynbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHudeckas
XUMUSD» OTPAKAIOT:

c(hOPMHPOBAHHOCTh  NPEJACTABICHUN: O XHMHYCCKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, POJIM XHUMHUU B T[IO3HAHWM SBJICHUU
npupoabl, B (HOPMUPOBAHUM MBIIUIEHUS W  KYJIbTyphl JUYHOCTH, €€
(GyHKIIMOHATBEHON TPAMOTHOCTH, HEOOXOUMOM JIJIs PEIICHHS TPAKTUICCKUX 3a1ad
M DKOJOTUYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene;

BIIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNue MOHATHSA (XMMHUYECKUH 3JIEMEHT, aToM, HM30ToIm, s-, pP-, d-
AJIEKTPOHHBIE OPOMTAIM AaTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEIIBHOCTh, CTEIIEHb OKHCJICHHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAJUTMYECKAasi, BOJOPOHAS), KPUCTAININUECKAsl PEIICTKA,
TUNBl XMMHYECKUX  pEaKIUW, PacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
DJICKTPOJIUTUYECKAS JTUCCOIMAIINSA, OKHUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON JUCCOLMannK, nepuoandeckui 3akoH [[. M. Mennerneesa,
3aKOH COXPAaHEHHsI MACChl BEILIECTB, 3aKOH COXPAHECHUSI U MPEBPALICHUS SHEPTUU



OpU XUMHUYECKUX pPEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAaHUS NMPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKHMX SIBICHHMH, (PaKTOJOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U O€30M1aCHOM UCIOJIb30BaHUU BaXXHEHIINX HEOPTaHUYECKUX
BEUIECTB B OBITY U MPAKTUYECKOM AESATEIbHOCTU YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTepPHbIE NPU3HAKU MOHITUM,
yCTaHaBIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHSITHUS MpU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX NPEBPALLEHUI;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUIs
coctaBiieHuss (OpPMYJ BEIIECTB U  YPAaBHEHMH XMMHUYECKHX  pEaKIuH,
cucrematnueckyo HomeHkn1aTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOpPraHUYECKUX BEIIECTB (yrapHblii ra3, yIVIEKHCIbIM ra3, aMMMaK, ramieHas
U3BECTh, HETAICHAsl U3BECTb, IUTHEBAS COJIA, TUPUT U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHHM OMPEAEIATh BAICHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUAX Pa3IMYHOIO COCTaBa, BHJ XUMHUYECKOU
CBSI3M (KOBaJE€HTHAs, NOHHAs, METaNINYECKas, BOJOPOJIHAsA) B COCAUHEHUAX, TUII
KPUCTAJUTMYECKOM PEHICTKH KOHKPETHOTO BEIleCTBA (aTOMHAas, MOJIEKYJISIpHas,
MOHHAs, METAJIUIMYECKAsI), XapaKTep CPelbl B BOJHBIX paCTBOpPAaX HEOPTaHUYECKHUX
COCIUHCHU;

c(OpMHUPOBAHHOCTb YMEHUU yCTaHaBJIUBAaTh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OIpPEAENCHHOMY Kiaccy/rpymnme
COEMHEHMH (MPOCThIe BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCU/Ibl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBIC MEepUOANUECKOro 3akoHa /l.
W. MenaeneeBa U J6eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DyHKIINY;

cOpMHUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3JeMEeHTOB |—4 mnepuonoB Ileproanyeckoil CUCTEMBI
xuMuaeckux snemenToB J[. WM. MenneneeBa, ucnonb3yst MOHATHS «s-, P-, d-
AIIEKTPOHHBIE opouTamm», «3HEPreTUYECKUE YPOBHIY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB M UX COCIUHECHHU
1o nepuoaaM u rpynnam [lepuoanueckon CucTeMbl XUMUYECKUX 3ieMeHToB . W
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHMM  XapakTepus3oBaTh (OMHUCHIBATh)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB Pa3JIMYHBIX  KIACCOB,
NOATBEPKJATh CYLIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIYy HEOPraHU4YECKUMU
BELIECTBAMH C MTOMOIIbIO YPABHEHH I COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMA;



c(hOpPMUPOBAHHOCTh YMEHUS KIAacCU(DUIIMPOBATH XUMUYECKHUE PEAKLIUU IO
pPa3IUYHBIM TPU3HAKAM (YHUCITY W COCTAaBY pPEAardpYIOIIMX BEIIECTB, TEIJIOBOMY
abdexTy peakuuu, UBMEHEHHUIO CTETICHEW OKHWCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkinM, y4acTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMCHHH COCTAaBJIATh YPABHCHHSI PEAKIIUHA Pa3TUIHBIX
THUIIOB, TIOJTHBIE ¥ COKPAIICHHBIC YPABHEHUS PEAKIIMi HOHHOTO OOMEHA, YYUTHIBAs
YCIIOBHS, IPY KOTOPBIX 3TH PEAKIIUH UIYT JI0 KOHIIA,

cOPMUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIUH, ITOATBEPIKIAIOIINC
KAueCTBEHHBI COCTaB PA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM TYTEM HOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BEIIECTB,;

chOPMUPOBAHHOCTh YMEHUW  pPACKphIBaThb CYHIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTaBIIECHHUS JIEKTPOHHOTO OanaHca
ATHUX PEaAKIINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKINK OT PA3TUIHBIX (DAKTOPOB; XaPAKTEP CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTus (mpunnun Jle [laTensbe);

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKalre B OCHOBE MPOMBIIIICHHOTO TMOJYYSHUS CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNM 00 OOIMX HAYYHBIX MPUHIUINAX U
AKOJIOTHIECKUX TPOOIeMaxX XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PAcCTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
MIPU XMMHUYECKUX PEAKIUAX, MacChl BEIIECTBA WM 00BhEMa Ta30B MO0 M3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe€ MU OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOro 3¢@deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, MPEBPAIICHUS U COXPAHCHHSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOATh MpaBuiia MOJIb30BaHUS XUMUUECKOM
MOCYJIOM M J1TabopaTOpHBIM O00OpYJIOBAaHMEM, a TaKXKe IMpaBHIIa OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIMSIMH TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh YMCHUH IDIAHUPOBATh W BBIMOJIHATE XUMUYCCKUN
HKCIIEPUMEHT (Pa3o’KeHHE MEPOKCHIA BOJOpOJa B MPUCYTCTBUM KaTaau3aropa,
OTpENIeTICHNE Cpelbl PpPAacTBOPOB BEHIECTB C IOMOIINBIO  YHUBEPCATHHOTO
WHIUKATOPa, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIvH,
peakiMu MOHHOTO OOMEHA, KayeCTBEHHBIE peakiMu Ha cyib(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PCIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 0
teMaMm «Mertamaey U «HemeTamiey) B COOTBETCTBUU C TpaBUJIAMU TEXHUKU



0€3011acCHOCTH MPHU OOpAIlIEHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYyA0BAHUEM,
MPEJCTaBIATh PE3yJbTaThl XUMHUYECKOTO HSKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHUH COOTBETCTBYIOIIUX pPEaKIHil M (OpMYIUPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTHUUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(opMaIuio, TMONIYy4aeMyl0 U3 pa3HbBIX HCTOYHHMKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, MHTepHET U JpyTrux);

chOpPMHUPOBAHHOCTh ~ yMEHUW  COOMIO/IaTh  MpaBWjIa  DKOJOTUYECKH
11e7IeCO00pa3HOTO TOBEACHUSI B OBITY W TPYAOBOW JESITEILHOCTH B IIENISIX
COXPaHEHMSI CBOErO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHOW Cpelbl, OCO3HABATH
OTMAaCHOCTbH BO3/ICHCTBUS HA dUBbIE OPTraHU3MbI ONPEACTICHHBIX BEILIECTB, TOHUMAs
cmbicn mokazarens IIJIK, moscHsaTh Ha mnpumepax crnocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUSI HA OPraHU3M UY€JIOBEKA;

1. O0y4YaroUUMXCs C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHATh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJAX TO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CHENbIX W CIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XuMHYeCKuX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBo yacoB
Ne HaumenoBaHue pa3aesion JieKTpOoHHbIEe (UG pOBbIE)
Kontpoabsnsie | IIpakTnyeckue
n/n U TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHMYeCKOH XUMUH
[Ipeamer oprannveckoi
.T )
11 RHMIH. L EOPHA CTPOCHILT 3 https://resh edu.ru/subject/lesson/6149/start/170388/
OpPraHNYCCKUX COCAUHCHUU
A. M. Bytneposa
Hroro no pazneny 3
Pasznen 2. YriaeBoaopoabl
21 HpezexbHEIe yrieBo0pOE! 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
HemnpenenpHeie
2.2 YTJIEBOJIOPO/IbI: AIKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaAHUCHBbI, aJIKMHbI
2.3 Apomatirieckiie 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJI€BOJOPOIbI
[TpupoaHbIe HUCTOYHUKU
24 YIJIEBOJOPOJIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTKa
Hroro no pazneny 13

Pasznen 3. Kucaopoacoaep:kamnue opraHu4eckne coemHeHHs



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/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

31 Cruprtel. @enoun 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
A .K )
3.2 Tezerna. KapGorossie 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCTOTHI. CIIOXKHBIE dDUPHI
3.3 VYrnesoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazneny 13

Pa3nes 4. A3oTconep:kaniue OpraHudecKue coeTuHeHusI

4.1

AMUHBI. AMUHOKHCIIOTEI.
benku

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

HUtoro no pazneny

3

Pa3nea 5. BoicokomoJiekyJIsipHbIe cOeJUHEHUS

[Tnactmaccel. Kayuyku.

51 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bosokua
Hroro no pazneny 2
OBILEE KOJIMYECTBO HACOB 34

10 [TIPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoaunuecTBo 4acoB

Ne HaunmeHoBaHMe pa3aesioB U DJIeKTPOHHBbIE (HU(PPOBbIE)
Kontpoabsnbie | IlpakTuyeckue
n/n TeM MPOrpaMMbl Beero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
CrtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
11 [lepronnueckas cuctema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHYECKHX 3JIeMeHTOB [].
. Menneneesa
1.2 Crpoetne seuiectsa. 4 https://resh.edu.ru/subject/lesson/6479/start/150989/
MHoroo0pa3ue BelecTB
https://www.yaklass.ru/p/himija/11-

13 XUMHUYECKHE PeaKINU 6 1 1 klass/khimiche_skaia—_lf ineti!<a—_ . .
6995740/Klassifikatciia-khimicheskikh-reaktcii-po-
raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

Hroro o pasnery 13 6995740/klassifikatciia-khimicheskikh-reaktcii-po-
raznym-priznakam-6964758

Pa3nen 2. Heoprannyeckasi XuMus
https://www.yaklass.ru/p/himija/11-

2.1 MeTannsl 6 1 Klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-

2.2 HemeTtamsl 9 1 1 klass/kharakteristika-nemetallov-

7269055/khimicheskie-elementy-nemetally-



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

6852268

CBs13b HEOPTaHUYECKUX U

2.3 2 https://resh.edu.ru/subject/lesson/5913/start/151347/
OpI‘aHI/I‘-IeCKI/IX BCIICCTB
Hroro no pazneny 17 https://resh.edu.ru/subject/lesson/5913/start/151347/
Paszgea 3. XuMus v Ku3Hb
31 XUMHS U )KU3HD 4 https://resh.edu.ru/subject/lesson/5452/start/150796/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOI'PAMME



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5452/start/150796/

INIOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacoB

Bceer KoHTpoabHbI
0 e padoThbI

IpakTHyecku
e paboTbI

Jlata
HU3YYCHU
s

JIeKTPOHHbIE U pPOBbIE
o0pa3oBaTe/ibHbIE pecypchl

IIpenmer
OpPTaHUYECKOU XUMUH,
€€ BO3HUKHOBEHIUE,
pa3BUTHE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/main/17040

o/

Teopus ctpoeHus
OpraHUYECKUX
coequueHu A. M.
bytneposa, e¢
OCHOBHBIE MOJIOKEHUS

https://resh.edu.ru/subject/lesson/6149/main/17040

o/

[IpencraBnenue o
Kiaccudukanuu
OpraHnYeCcKUX
BEILIECTB.
Homenknatypa
(cucremaTnueckas) u
TpUBUAIBHBIC
Ha3BaHMs

OpraHN4YCCKUX BCIICCTB

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

AJIKaHBI: COCTaB U
CTpPOCHHE,
TOMOJIOTUYECKUM PsiT

https://resh.edu.ru/subject/lesson/6151/start/14999
3/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

MertaH u PTaH —

5 MpOoCTeHIIe https://resh.edu.ru/subject/lesson/6151/start/14999
HpeCTaBUTENH 3/
aJTKaHOB
6 AJIKEeHBI: COCTaB U https://resh.edu.ru/subject/lesson/5412/start/21256
CTpPOEHHUE, CBOMCTBA 3/
OTUJIEH U IPOIMIIEH —
7 MpocTeime https://resh.edu.ru/subject/lesson/5412/start/21256
npeaACTaBUTEIN 3!
AIIKCHOB
[IpakTnueckas pabota
8 Ne 1. «Ilomyuenue https://resh.edu.ru/subject/lesson/5412/start/21256
ITUJICHA U U3YYCHUE 3/
€ro CBOMCTB»
AJIKaINCHBI.
byranuen-1,3 u
9 MeTunOyTaaueH-1,3. https://ww.yaklass.ru/p/himija/10-
[Moyuenue klass/uglevodorody-6579439/alkadieny-6899278
CUHTCTHUYCCKOI'O
Kay4dyKa ¥ PE3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH
CTpOCHHUS, o
FOMOJIOTHYCCKHH PAL. https://www.vaklass.ru/p/hlmua/_lO- _
10 AneTien — klass/uqle_vod(_)rodv-§579439/a|klnv-sv0|stva-
. poluchenie-primenenie-6899279
HPOCTENLINU
npEaACTaBUTECIIb

AJIKUHOB



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279

Briuucienus no

https://iwww.yaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-

1 ypaBHeHmOu molekuliarnoi-formuly-po-plotnosti-i-massovoi-
XUMHYCCKOH peaKIny dole-khimicheskogo- -6874541
ApeHbl: 0€H301I U
P https://resh.edu.ru/subject/lesson/4775/start/15049
12 ToJ1yos. TOKCMYHOCTH 4/
apeHoB o
I'eneTnueckas cBI3b
IEBOLODOLOR https://www.yaklass.ru/p/himija/10-
13 y HIOPOOB, klass/uglevodorody-6579439/uglevodorody-v-
TIPUHAIICHAILHIX K prirode-6917422
Pa3IMYHBIM KJIaccaM
[Ipuponnsie
HNCTOYHHUKU
TJIEBOIOPOIOB:
i u omniﬁ - https://www.yaklass.ru/p/himija/10-
14 pHp klass/uglevodorody-6579439/pererabotka-nefti-i-
TIOMYTHEIE HEPTAHbIC okhrana-okruzhaiushchei-sredy-6899731
ra3el, HePTh U
MIPOTYKTHI €€
nepepaboTKu
IIpuponusie
HNCTOYHHMKH
TJIEBOIOPOIOB: .
i UDO Hfm s https://www.yaklass.ru/p/himija/10-
15 pHpoa klass/uglevodorody-6579439/pererabotka-nefti-i-
TIOMYTHEIE HOPTAHEIS okhrana-okruzhaiushchei-sredy-6899731
rasbl, HeQTh U
MPOYKTHI €¢
nepepaboTKu
16 KontponbHas pabora https://www.yaklass.ru/p/himija/10-



https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422

0 pasaemny
«YTIeBOIOpOABDY

klass/uglevodorody-6579439/uglevodorody-v-
prirode-6917422

[IpenenbHble
OJHOATOMHBIE CITUPTBHI:

https://resh.edu.ru/subject/lesson/4769/start/15055

17
METaHOJI ¥ ATAHOJ. o/
Bonopoanas cBs3p
MHoroaTtoMHbIE — .
DL https://www.yaklass.ru/p/himija/10-klass/spirty-
18 TR fenoly-6580873/mnogoatomnye-spirty-
ITHJICHIITHKOIL 1 etilenglikol-glitcerin-6582929
TJINLEPUH
®eHoJ: CTpoeHUE
MOJIEKYJIBI, .
Y https://resh.edu.ru/subject/lesson/5727/start/15057
19 (busnueckue u 7/
XUMHUUYECKHE CBOMCTBA, -
IIpUMEHEHUE
Anbaeruabl: .
https://resh.edu.ru/subject/lesson/4776/start/15060
20 dbopmanbaerun u 4/
areTanbIerua. AIIETOH -
OIHOOCHOBHBIE
npeaeNbHbIe https://www.yaklass.ru/p/himija/10-klass/aldegidy-
21 KapOOHOBBIE KUCIIOTHI: ketony-karbonovye-kisloty-6780279/karbonovye-
MypaBbUHAs U Kisloty-karboksilnaia-gruppa-6795067
YKCyCHasI
[TpakTrueckas pabora o )
No 2. «CoficTsa https://www.yaklass.ru/p/himija/10-klass/aldegidy-
22 T ketony-karbonovye-kisloty-6780279/karbonovye-

pacTBopa yKCyCHOMH
KHUCIIOTBD)

Kisloty-karboksilnaia-gruppa-6795067



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

CreapuHoBas u
OJIEMHOBAs KUCIIOTHI,

https://www..yaklass.ru/p/himija/10-klass/aldegidy -
ketony-karbonovye-kisloty-6780279/svoistva-

23 Kak Mpe/ICTaBUTEIIN . ;

5 poluchenie-i-primenenie-nasyshchennykh-
BBICIIHMX KapOOHOBBIX odnoosnovnykh-karbonovy -6777549
KHACIOT
Mpria kak conmm -
BHICIITHX KapGOHOBEIX https://www.yaklass.ru/p/himija/10-

24 klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-
KI/ISJIOT, HX MOIOIIECE 6876211
JIEWCTBYE
CrnoxHbie 3pUpbI Kak
MIPOU3BOIHBIC https://www.yaklass.ru/p/himija/10-

25 KapOOHOBBIX KHCIIOT. klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
IM'uaponu3 ciaoKHBIX svoistva-slozhnykh-efirov-6813179
3¢upoB
Kupsr: rugponus, -
OMMEHEHIE https://www.yaklass.ru/p/himija/10-

26 6p ’ klass/slozhnye-efiry-i-zhiry-6850158/zhiry-

MOJIOTUYECKas POJIb 6849681
JKAPOB
VrieBoabl: COCTaB,
KJ1acCUpUKaLusL. I
BaskHeHIIC https://www.yaklass.ru/p/himija/10-

27 _ klass/uglevody-prirodnye-soedineniia-
TIpeACTaBUTCIIH. 6835083/klassifikatciia-uglevodov-6828518
ITF0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemiromnosa https://www:.yaklass.ru/p/himija/10-

28 KaK PUPOIHBIE klass/uglevody-prirodnye-soedineniia-
HOJIUMEPBI 6835083/krakhmal-tcelliuloza-6843938

29 KonrtponsHas paborta https://www.yaklass.ru/p/himija/10-



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938

0 pa3zeiy klass/uglevody-prirodnye-soedineniia-
«KucIopoconepKaniy 6835083/krakhmal-tcelliuloza-6843938
€ OpraHuvecKue
COCTMHEHUSD)
30 AMUHBI: METHJIAMHH H 1 https://resh.edu.ru/subject/lesson/4743/start/15074
aHUINH 2/
AMHMHOKHCIOTBI KaK
amdoTepHbIe
31 OpraHU4YeCKHe 1 https://resh.edu.ru/subject/lesson/4743/start/15074
COCIMHEHHUS, UX 2/
OHOJIOTHYCCKOE
3HadeHue. Ilentuant
beatkit kaK MpHpoAHEIe https://resh.edu.ru/subject/lesson/4743/start/15074
32 BBICOKOMOJICKYJISIPHBIC 1 5/
COCAUHCHUA
OCHOBHBIE TOHATHS
33 XHMUH 1 https://resh.edu.ru/subject/lesson/6296/start/21258
BBICOKOMOJIEKYJISIPHBIX 9/
COCIUHEHUN
OCHOBHBIE METObI
CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 https://resh.edu.ru/subject/lesson/6296/start/21258
COEIUHEHU. 9/
[TnacTMacchl, KaydyKH,
BOJIOKHA
OBHIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME



https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

11 KITACC

Ne
n/

I

Tema ypoka

KoaunuecTBo yacos

Bcer KonTpoiabHbI
0 e paboThbl

IpakTnyeckn
e paboThbI

Jara
H3Y4YeHH
b |

JIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/ibHbIC pecypchl

XHUMUYECKUI DIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(uUrypamus aToM0OB

https://resh.edu.ru/subject/lesson/6479/start/1509

89/

Ilepuoanuecknii 3aKOH U
[Tepronunueckas cucrema
XHMHYECKHUX 3JICMEHTOB
. . MenneneeBa, ux
CBSI3b C COBPEMEHHOU
TEOpUEN CTPOCHUS
aToOMOB

https://resh.edu.ru/subject/lesson/6479/start/1509

89/

3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB
XUMUYECKHUX JIEMEHTOB
Y UX COCIMHECHUM 10
rpyInnaM U Nepuoaam.
3HayeHue
MEPUOINUECKOT0 3aKOHA
Y CUCTEMbI XUMHYECKUX
anemenToB J[.1.
Menneneesa B pa3BUTUU
HAYKH

https://resh.edu.ru/subject/lesson/6479/start/1509

89/

CrtpoeHue BelecTBa.
XuMuyeckas CBsA3b, €€

https://iwww.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

BH/JIbI; MEXAHU3MBI
oOpazoBaHus
KOBAJICHTHOM CBSI3H.
BonoponHas cBA3b

veshchestva-6927604/elektronnaia-priroda-i-tipy-
khimicheskoi-sviazi-elektrootritcatelnost-
6926170

BaneHTHOCTE.
DNeKTpOoOTPULATEIBHOCT
b. CTeleHb OKUCIIEHMS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO
CTPOEHUS

https://resh.edu.ru/subject/lesson/6332/start/1510
21/

[TonsATHE O THCTIEPCHBIX
cucremMax. cTuHHEBIE U
KOJUJIOUJTHBIE PACTBOPHI.
MaccoBas gois
BEIIECTBA B pacTBOPE

https://resh.edu.ru/subject/lesson/4939/start/1511
34/

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHCHUM.
TI'enmeTnueckas cBI3b
HEOPraHNYeCKuX
BEUIECTB, PA3JINYHBIX
KJ1aCCOB

https://resh.edu.ru/subject/lesson/4938/start/1511
07/

Kiaccudukanms
XMMHYECKHUX pEaKlnil B
HEOpPraHU4Y€eCcKO 1
OPTaHUYECKON XUMUU.

https://resh.edu.ru/subject/lesson/4938/start/1511
07/



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

3aKOH COXpaHEHUs
MacChl BEIIECTB; 3aKOH
COXpaHEHUS U
NpEeBpALLEHUs DSHEPTUU
Ipru XUMHUYCCKUX
peaxIusIx

CKOpOCTh peakiiuu.

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-

d ?(61’ ATHMBIC peaiiiit. khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
MMHHCCKOE paBHOBECHE skorost-reaktcii-6964759
[TpakTrueckas pabota Ne https://www.yaklass.ru/p/himija/11-

10 1. «BnausiHuE pa3IMyHbIX klass/khimicheskaia-kinetika-6995740/skorost-
(hakTOpOB HA CKOPOCTH khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
XUMHUYECKON PEeaKIrimy skorost-reaktcii-6964759
DIIEKTPOIUTHYECKAS
nucconuanud. [Toustue o
BOIOPOJHOM TIOKA3aTECJIC https://www.yaklass.ru/p/himija/11-

1 (pH) pactBopa. Peakiiuu klass/khimiia-rastvorov-

HOHHOTO OOM€EHaA. 7109506/elektroliticheskaia-dissotciatciia-

I'MIpoIIN3 OpraHNgecKuX vodorodnyi-pokazatel-ph-rastvora-7048767

nu HeopraHqucxnx

BEILIECTB

OKUCIUTENbHO- o
https://www.yaklass.ru/p/himija/11-

BOCCTAaHOBUTEILHBIE _ )

12 carii. TToHsmie o6 klass/okislitelno-vosstanovitelnye-protcessy-
PeaKIH. 7170109/okislitelno-vosstanovitelnye-svoistva-
SJICKTPOJIN3C pacIlIaBoB metallov-a-grupp-medi-i-zheleza-7224309
U PacTBOPOB COJIEH

13 KonTtponpHas padota no https://www.yaklass.ru/p/himija/11-



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764

pasneny «TeopeTnueckue
OCHOBBI XUMUW

klass/khimicheskaia-kinetika-
6995740/0okislitelno-vosstanovitelnye-reaktcii-
6984764

MeTamisl, UX ITOI0KEHUE
B Ilepuoanueckoit
CUCTEME XUMHYECKUX
anemeHTOB /I. WM.

https://www.yaklass.ru/p/himija/11-

14 MeHeneesa u klass/kharakteristika-metallov-7200709/metal ly-
0COOEHHOCTH CTPOEHUS obshchie-svoistva-metallov-7183914
atoMoB. O01me
(u3nYecKue CBOKWCTBA
METAILJIOB
C1aBEI METAJLIIOB.
. https://resh.edu.ru/subject/lesson/3493/start/1512
15 DNEeKTPOXUMUYECKUH P 13/
HaIpsKEHUH METaJljIoB T
XHUMHU4YeCKHe CBOIICTBA
Ba)KHEHUIINX METAIIIOB https://mww.yaklass.ru/p/himija/11-
16 (HaTpuii, kanuif, klass/kharakteristika-metallov-
KaJIbIII, MAarHUM, 7200709/0obshchaia-kharakteristika-metallov-ia-
ATIOMUHUI) U UX iiia-grupp-7183916
COoeJMHEHNN
X . https://www.yaklass.ru/p/himija/11-
HUMHAYECKHUE CBOMCTBA .
17 XDOMA. MEIH H HX klass/kharakteristika-metallov-
POMa, Hv 7200709/obshchaia-kharakteristika-metallov-iv-
COCAMHCHMHI viiib-grupp-7236722
X Ny https://www.yaklass.ru/p/himija/11-
HMHNYCCKHUC CBOHMCTBA .
klass/kharakteristika-metallov-
18 LIMHKA, JKeIe3a U UX

COeIUHEHNN

7200709/obshchaia-kharakteristika-metallov-iv-
viiib-grupp-7236722



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722

[TpakTraeckas padota Ne
2. "Pemenue

https://www.yaklass.ru/p/himija/11-

19 AKCIIEPUMEHTATBHBIX klass/kharakteristika-metallov-7200709/splavy-
3ajJa4 1o TeMe metallov-7224314
«MeTtanaem"

HewmeTtannel, ux

IIOJIOKCHUE B

v N https://www.yaklass.ru/p/himija/11-
€pPUOIMUECKON CUCTEME -

20 S — klass/kharak_ter_|5t|ka-_nemetalIov-

7269055/khimicheskie-elementy-nemetally-
.. MenneneeBa u 6852268
0COOEHHOCTH CTPOEHUS
aTOMOB
dusznyeckue CBOMCTBA
HEMETAJITIOB. https://www.yaklass.ru/p/himija/11-

21 An0TpONUs HEMETAJUIOB klass/kharakteristika-nemetallov-

(Ha mpuMepe KHUCI0poja, 7269055/khimicheskie-elementy-nemetally-
cepsl, hochopa u 6852268

yTiepoa)

XUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

22 rajoreHoOB, CEPhl M X klass/kharakteristika-nemetallov-
COETUHEHNN 7269055/nemetally-via-gruppy-7265029
XHUMHYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

23 asora, pocodpa u ux klass/kharakteristika-nemetallov-
COCIMHCHUI 7269055/nemetally-va-gruppy-7265028
XUMUYECKHE CBOICTBA https://www.yaklass.ru/p/himija/11-

24 yriepoia, KpeMHUS U UX klass/kharakteristika-nemetallov-
COCIMHEHUI 7269055/nemetally-iva-gruppy-7265027

25 [Ipumenenue https://www.yaklass.ru/p/himija/11-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

BaXXHEHIINX HEMETAJLIIOB
U UX COETUHEHUN

klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-nemetally-
6852268

O0o001eHue u
cUCTEMAaTH3aINs 3HAHUH
no teMe «HemeTammsn.
Brruucnenus mo

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

2 . 3
6 ypaBHEHUSIM 7269055/khimicheskie-elementy-nemetally-
XUMHUYECKHX peaKIuii 1 6852268
TepMOXI/IMI/I‘-IeCKI/IC
pacyeThl
[TpakTuueckas pabota Ne
3. «PewmeHue
https://resh.edu.ru/subject/lesson/5939/start/1513
27 AKCIIEPUMEHTATBHBIX 20/
3a/1a4 110 TeMe _
"HemeTaruier"»
KontponbHas pabora o https://www.yaklass.ru/p/himija/11-
28 TeMaM «MeTaJuieD U klass/kharakteristika-metallov-7200709/splavy-
«HemeTtanianm metallov-7224314
Heoprannueckue n
OpPraHNYECKUE KUCIIOTEI. .
https://resh.edu.ru/subject/lesson/5913/start/1513
29 Heopranuueckue u 47/
OpraHNYECKHe —
OCHOBAHUA
AmpoTtepHbIe
30 HEOPraHUYECKHE U https://resh.edu.ru/subject/lesson/5913/start/1513

OpraHNYeCcKHe
COEJIUHEHUS.

47/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

T'eneTnueckas cBA3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEIECTB
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Ponp xumMuu B
o0ecreueHN U
3KOJIOTHIECKOM,
SHEPreTUYECKOM U
MMUILEBOM O€30IaCHOCTH,
Pa3BUTUU MEIUIIMHBI

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

32

[IpencraBnenus o0
0OLIMX HayYHBIX
MpUHLIMIAX
IIPOMBIIIUIEHHOT'O
MOJyYeHUS BaXKHEHIIINX
BEILECTB

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

33

YennoBek B MUpE BELIECTB
U MaTepUajoB

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

34

XUMHS U 3I0POBBE
YeJI0BEKa

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34



https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/




YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIS1 YYHEHUKA

Pynzuruc.l'.E

Xumus . 10 knacc: yued mist obmeoOpazonar. oprauzauuii / I'.E.Pymzutuc ,
@.I".Denpaman. — 6-¢ u3a. — M. : [IpocBemenue , 2019.- 224 c.: un. — ISBN 978-

5-09-071789-2.

Pynzutuc.I.E

Xumus . 11 kmacc: yueb mis obmeoopazonar. oprauzanuii / I'.E.Pym3utuc ,
@.I". ®enpaman. — 6-¢ uzn. — M. : [Ipocsemenue , 2019.- 223 c.: w1, — ISBN 978-

5-09-071856-1.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

I"apa H. H. Xumus. Ypoku B 10 kinacce : yue6. mocodue st o01eoOpas3onar.
opranm3anuii / H. H. 'apa. — 2-e u3n., nepepad. — M. : [Ipocsemienne, 2015, —
112 c. — ISBN 978-5-09-030603-4.

I'apa H. H. Xumus. Ypoku B 11 knacce : mocodue ajist yuurtesnei oomeoOpas3oBar.
yupexxaennii / H. H. T'apa. — M. : TIpocBemenne, 2009. — 93 ¢. — ISBN 978-5-

09-018981-1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



https://onlinetestpad.com/ru/tests Omnnaiin Tect PAD ( OHJIaiiH KOHCTPYKTOP
TECTOB, ONPOCOB, KPOCCBOPJIOB)
https://geo-oge.sdamgia.ru/ odpa3oBareabHbIH TOPTA IS TIOATOTOBKH K

sk3amenam u BIIP






