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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3zoBanuu B Poccuiickoit denepanumny», TpeOOBaHUN K pE3ysbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIbHOM IIPOrpaMMBl CPEIHETO OO0Iero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenoaaBanusi yaeOHOro
npeamera «XuMus» B 00pazoBaTelbHBIX opraHusamnusax Poccuiickoit deneparum,
peau3yoIX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMbI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3Butus Bocnutanusi B Poccuiickoin @eneparuu Ha nepuoa 1o 2025
rona» (Pacmopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOAOB K pa3padOTKe MpOrpaMMbl MO XUMHUHU, K ONPENEICHUIO
oOuielt crpareruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS OOYUYaIOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuenryaibHpie nojoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
CoZlepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHON  OpraHW3aIliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TAalOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYITUX
[EJOCTHOM CHCTEME XHUMHYECKOrOo O0pa3oBaHUs. OTH IIEHHOCTHU KAacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3/10POBbIO
U npupofHoil cpene. Peanusyercs xumuueckoe oOpa3oBaHHe OOydaromIMXcs Ha
YPOBHE CpeTHEro o0I11ero 0opa3oBaHus CpeCcTBaMU YUeOHOT0 peaMeTa « X UMHUS,
COZIep’KaHhE€ U TOCTPOCHUE KOTOPOrO OMPENENIeHbl B MporpaMMe MO XHUMHHU C
y4€TOM cCHeuu(PuK HAyKU XUMHUHU, €€ 3HAYCHUsS B IO3HAHUU NPUPOABI U B
MaTepHaIbHOM >KU3HU OOILECTBA, & TAKXKe C YYETOM OOIIMX IeNe U MPUHIUIIOB,
XapaKTEpU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpeIHero oOIIero
oOpazoBaHnus B Poccuiickoit @enepanumu.

XuUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0ocoOyIO poJib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3[JaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIUJICHUS, B
CO3JIaHHE LIEJIOCTHOrO MPEACTABICHHUS 00 OKPY)KAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU Ha OCHOBE IMOHUMAHUS
BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHo B3aUMOJICUCTBYS ¢ APYTMMH €CTECTBCHHBIMU HAayKaMU, XUMHUsS CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOIO PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GOpMHUPOBAHUE JAHHOW CHCTEMbl 3HAHHWM NMPU W3YYECHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckass XuMus» copmupoBaHa B NporpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 00yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONpPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHUS OPraHMYECKHX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NIPEICTABIICHUI O CTPOEHUH BemecTB. CBeAeHU 00 N3y4aeMbIX B Kypce BEIIeCTBAX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOXHBIX OMOJIOTMYECKH aKTHUBHBIX
coenmuHeHuii. B Kypce  oOpraHM4YecKOW  XUMHUU  TOJY4YalOT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yriaoM 3peHHsT B IMpeaMeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCd HW3YYEHHBIH Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» O0YYaroNIUMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMK O Ba)KHEHINMX BENIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIepKaHMsI, UMEIOIIUMHU KYJIbTYPOJIOTHUYECKUN WU MNPUKIATHON Xapakrep. OTHU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aWMOCBSI3M XMMHUH C JPYTUMHU HayKaMH,
PACKpBIBAIOT €€ POJib B MO3HABATEIBHOW U MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOILIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MpOOJEMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U PUMEHSTH €€ JIJIsl OMOIHEHUS 3HAaHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
IEJIOM COZIep’KaHue Y4eOHOro mpeamera «XHMHsS» JTaHHOTO YPOBHS W3YyYEHHs
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIITUXCSI MUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYeCcKOro Mupa, 0OyCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, ITI03HABAEMOCTh IPUPOAHBIX SABICHUN ITyTEM DKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke mpooseM cOepeKeHUs] IHEPTETUUECKUX PECYpPCOB, ChIPbsl, CO3[JaHUSI HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B mnnaHe pemeHus 3amady BOCIMTAHMS, PpAa3BUTHUA U COLMAIM3ALUA
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbI K OMPEIEICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX JEUCTBUM, UMEIONTNX 0a30BOE 3HAUCHUE ISl PA3IMUHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHbopMali, HEOOXONMMBIX [JIi MPUOOPETEHHUs OIbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B IIO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpeIeICHUN
COZIEpKAaTENIbHOW XapaKTepUCTUKU LeJied H3y4YeHUs NpEeAMETa HaIpaBICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTU TPATUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CornacHO JaHHOM TOYKE 3pPEHUS IVIABHBIMHU IIEJIIMU W3Y4YEHHS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeKaT KIIOYEBbIE MOHATHUS, (PyHAaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHHU,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
pa3BUTHSI U CTAHOBJICHUS;

e (OpMHPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB U XUMUYECKUX peaKLIUi, HEOOXOUMBIX U1 NPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XUMHYECKOI'0 SKCIEPUMEHTa, COOJIOJCHUEM  IpaBUil
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
IIpeIMETa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero oodmiero oOpa3oBanus. CerogHs B
NpEnoJaBaHUX XMMUU B OOJIBIIEH CTENEHU OTAAETCS MPEANIOYTEHNE TPAKTUIECKON
KOMIIOHEHTE COJIep>)KaHUsl OOy4eHMsl, OPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIIIYCKHUKA 00111€00pa30oBaTebHON OpraHu3aliy, BIAJCIOIIEr0 HE HabopoM
3HaHWU, a (PYHKIMOHAJIBHON TpaMOTHOCTBIO, TO €CTh CIMOCOOAMHM W YMEHHUSMHU
AKTUBHOIO MOJTYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON XKU3HM JIJISl PEILICHHUS
IIPAKTUYECKUX 3a7a4.

B cBsI13u ¢ 3TUM NpU U3y4EHHUH IIpeIMeTa «XUMUS» JOMUHUPYIOILEE 3HaAYEHUE
NpUOOpETAIOT TaKUE LIETHU U 3a/1a4H, Kak:

aganTaiys 00y4aroluXcsl K YCIOBHSIM JTWHAMUYHO Pa3BHBAIOLIEIOCsS MUpA,
(opMuUpOBaHHME  MHTEUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MNPUHSATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

(GopmMupoBaHue y OO0y4arOImIMXCsl  KJIIOUEBBIX HAaBBIKOB  (KIIHOYEBBIX
KOMITETEHIIMI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHWE I Pa3IMYHBIX BHUOB
NEeSATENbHOCTU: PElIeHUs MpoOseM, MOUCKa, aHaIn3a U 00pabOTKH HMH(OpMaLuH,
HEOOXOIUMBIX JJIsl IPUOOPETEHHUS OTbITA JEATENHHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B IIO3HAHWU XHMHH, a TAKXKE I OLECHKU C IO3HLIHUKA SKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN 00y4YarIIMUXCs: CIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJIEPKAHUS;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcsa YOEXKIEHHOCTH B T'yMaHUCTHYECKOMN
HANPABJICHHOCTH XHWMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JIOPOBBIO, a TaKkKe MPUOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeObHoM mnane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH)
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpenMeTHON oOnactu «EcTrecTBeHHO-HAay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero odiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Henento), B 11 kinacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBbYUEHUSA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMMHU

[IpenMer opraHnYecKOil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYCHUHM HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOEHUS OpPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHBIE TONOKeHUA. CTPYKTypHBIE (DOPMYITBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHUYEeCKUX COEJUHEHUU (CUCTEMaTWYecKas) M TpPUBHAIbHBIE Ha3BaHUSA
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3IiaMH OpPraHMYECKHUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOJEHUE M ONUCAaHUE
JIEMOHCTPALIMOHHBIX OMNBITOB IO TPEBPAILEHUI0O OPraHUYECKHX BEIECTB IPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOoCTEHIINE TMPEICTABUTEIN aJIKaHOB: (PU3MYECKUE W XHMHUYECKHE CBOMICTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakuMy THUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETUYECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— TMPOCTEUIINNA TPEICTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakluu TMAPUPOBAHUS, raJOreHUPOBAHUS, THAPATALINY,
rOpEHUs), NOJYYEHHUE U TPUMEHEHUE.

Apensl. benszon: cocraB, crpoeHue, (PpU3MUECKHEe W XMUMHUYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  XuMuueckue  ceolucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOy4eHue u npumeHenue. TOKCUYHOCTb apEHOB.



['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMHM, MPUHAICKAIMMUA K PA3IUUHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
POBEJICHNE MPAKTUYECKON paOOThI: MOTYYEHUE ITUICHA U U3YYEHUE €r0 CBOICTB.

PacuérHble 3anayu.

Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIH MPOAYKTOB PEAKIUN).

Kucaopoaconep:kamue opraHndecKue coeJMHEHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOECHHUE,
duznueckne W XUMHYECKHE CBOWCTBa (PEakiMd C aKTHBHBIMH METaJUIaMH,
rajoreHoBOJOpOJaMU, TOpPEHHUE), NpUMEHEeHHE. BoaopojHbie CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHoIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroaToMHble  COUPTHL. OJTWICHIJIMKOIb W  TJIMLIEPUH: CTPOECHHUE,
duznueckne W XUMHUYECKHME CBOWMCTBA (B3aMMOJACHCTBHE CO IICIIOYHBIMH
MeTajlaMy, KayeCTBEHHAsl peakiisi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opraHusM yenoBeka. [I[pumeHeHre riaunepruHa U STUIECHTJIMKOIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢usznuecke U XMMUYECKHE CBOMCTBA (peaKIMM OKUCIEHUS M BOCCTAHOBJICHMUS,
KaueCTBEHHBIE PEAKIUN), TOTYyYEeHHUE U IPUMEHEHHE.

OHOOCHOBHBIE MPEEbHBIC KApOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAS
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3Tepudukanum), noiyyeHue u npumenenue. CreapuHoBas
U OJICMHOBAsl KUCIJIOThI KaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEEe JEHCTBHE.

Cnoxubpie >(Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBoawsl: cocraB, KjacCUUKAMs ~ yriaeBogoB  (MOHO-, JHU- U
nosircaxapujibl). [Jr0ko3a — mpocTelinii MoHOcaxapui: 0OCOOCHHOCTH CTPOEHUS



MOJIEKYJIbI, GU3UYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIECTBUE C THIPOKCHIOM
meu(1l), okucnenrne aMmMruayHbBIM PacTBOPOM okcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHHE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast Polb.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3bl.  duznyeckue M XUMUYECKHE CBOMCTBA KpaxMmana (THIpOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ITaHOJa
okcuniom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBHE TJHUIIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMHM MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIIUN).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHudecKkue coequHeHuss. Gu3ndeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupogHbIE BBICOKOMOJIEKYJISpHbIE coenauHeHus. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUM, IBETHBIE PEAKIIUN OEJIKOB.

BbicokoMoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSST MOJICKYJIIpHas
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
NOJIMMEPU3ALINS U TTOJIMKOHAEHCAIIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS BEHIECTB M HX NPEBpalleHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS Yepe3 HCIMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX MOHSATHHA, TaK W TIOHATHH, SBJSIONIUXCS CUCTEMHBIMH JUIS OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(UKaims, MepUOJUIHOCTh, HAOIIOJICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
DHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAeMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIIINE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE TPENapaThl, MaTepUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKHM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(DUTYypAIUsi aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumomnueckoil cucTtembl
xuMHu4eckux aneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM U MEpHOIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJISIPHAsI W TOJISpHAsi, MOHHAs, MeTajuinueckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKkienTopHblii). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHUOHBL.

BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIDHOTO  CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbl KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.



[lIonaTHe O nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenkitatypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHYECKHMX — peaknuii B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHMH. 3aKOH COXPAHEHHWS MacChl BEILIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMHu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuiabHble U cradble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucremMa xumMuyeckux snementon JI. .
MemnpeneeBa», U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MepOoKCHIa
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEAKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
PAKTUYECKON padoThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XUMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMUYECKHUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MTOHATHS «MacCOBasi 1015
BEILECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenue HemetrayuioB B llepuoguueckon — cucreme
xumudeckux anemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETALUIOB (HA NpHMEpe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoma W KpEeMHHUSI) M HX  COCIMHEHUH  (OKCHJOB,
KHUCIIOPOICOAEPKAIUX KUCIOT, BOAOPOIHBIX COEIUHEHUN).

[IprMeHeHnEe Ba)KHENIIMX HEMETAIUIOB U UX COCNHEHUM.

Merannsl. 1lonoxenune meramioB B Ilepronnueckoil cucreMe XUMUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUI P HANIPSKEHU METAJIOB.



XUMHUYECKHE CBOWCTBA BaKHEHITUX METAJJIOB (HATPUM, KU, KaJbIIHM,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HHUSl BEIIECTB U HUX IMPEBPAIICHUN:
U3y4eHHEe KOJUIeKIMU «MeTabl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJIIOB).

PacuérHbie 3amaum.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacué€Trhl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IIPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OeCrieYE€HUU SKOJOTHYECKOU, IHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeEIUIIMHBL. [lOHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
MOJTYYEHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEMIECTB W MAaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaIbl, KpPACKH, CTEKJIO, KEpaMHKa,
Matepuaibl JJsl JIEKTPOHUKHA, HAHOMAaTEpPUallbl, OPraHUYECKUE U MHUHEPAIbHbIE
ya00peHus.

XUMHSL ¥ 3I0pOBbE 4YEJIOBEKA: IMpaBWIa MCIIOJb30BAHUS JICKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30MIaCHOr0 UCIIOJIB30BAHUS IIpenapaToB OBITOBOM XUMHH B
IIOBCEAHEBHOM JKU3HH.

MexIpeIMeTHbIE CBS3H.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XUMUHU B 11 Kiacce OCylIECTBISIETCS 4epE3 UCIIOIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHATHS: HAy4YHBIM (pakT, TUIoOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kilaccupukamusi, MNePUOAUIHOCTh, HAOIIOJICHHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSHHE BEIIECTBA, (PM3MUECKHE BEIWYMHBI M SIUHHUIIBI UX
U3MEPEHHUSI, CKOPOCTh.



buonorusi: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- W
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHomorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHUILEBAS
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0yJaromuMHUCS TIporpaMM cpeaHero ooOmero oOpa3oBaHUs (JIMIHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckoil OCHOBOWM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B CcOOTBETCTBMM C CHUCTEMHO-AESTEILHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTMYECKON KYIbTYphl U CIIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JTOCTUTalTCsS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U UJealaMd POCCHMCKOrO TPakJTaHCKOro OOINeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOTIO3HAHUs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTb OIbITA [1O3HABATEILHOW M MPAKTUYECKOU JESATEIbHOCTH
O00y4YaroIIMXcs MO peaau3ayy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPEACTaBICHUA O COUMAIbHBIX HOpMax W NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICSITEIbHOCTHU MPY CO3/IaHUH y4EOHBIX
IIPOEKTOB, PEIICHUN Y4E€OHBIX U IMO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUINTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  MOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B [TOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uHGOpPMAIINH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUEeCTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
IIOCTYIIKOB;

4) dpopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAaHMS IIEHHOCTEM 310poBOro M 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
MOBCEITHEBHOM )KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH TNPaBWI HHIMBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHUS TOCIEICTBUN W HEMPUSITUS BPEIHBIX NPUBBIUEK (yHOTpeOJIeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEHICHUM MPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO MPOGEeccCuil pa3aIuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oyayiieil mpodeccur U peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMAaHUS TJOOATBHOIO XapaKTepa SKOJOTMYECKHUX MPOOJIEM, BIIHSHHS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JEUCTBUM, MPUHOCIIIUX Bped OKpPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuuUKU XUMUU KaK HayKd, OCO3HaHHA €€ poiau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeUIeHUU MpoOJIeM COXpaHEHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BAXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepHabHOM KYJIbTYPbl, PEHIEHUU TJIOOATBHBIX MpobieM
YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, YHEPIETHUUECKOM, MUILEBOU U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUCHUH YCIOBUUI
YCHEIIHOT0 TPYAa U SKOJIOTHYeCKH KOMMDOPTHON KU3HU KAXKIOT0 YJeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHHsS CYLIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHMSI ISl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAIOLEro MUpa 1



IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS TAHHBIX C LETBIO MMOJYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI

NEATECIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHUS YYEOHOTro mpeamera «XuMHUs» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpAa H CIEeNU(UKYy METOIOB TIO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IpoIiecc, cucTeMa, HaydHbIl (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NeHCTBHs (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS U YHUBEpCAJbHbIC Y4eOHbIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
ICUCTBUSMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 6a30Bble JIOrHYecKue JAeCTBUSI:

CaMOCTOSITeTIbHO  (OpMyNMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C IMOCTABJICHHBIMU LIEAMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XApPAKTEPHbIC MPU3HAKWA TMOHSATHH W YCTAHABJIMBATh WX B3aMMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHHMS W KPUTEPUU I KJacCU(PHUKAIIMK BEIISCTB M
XUMHYECKUX PEAKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIE, JENYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHYCCKUN
3HaK (CUMBOJI) JIEMEHTa, XuMU4yeckas (popmyia, ypaBHEHUE XUMUYECKOU peakIuu
— MpU pelIeHUd Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUil.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHHUS BEUIECTB U XUMHYECKUX
peaKuunii;

dbopMyIHUpOBaTh IENIN U 33/1a4U UCCIIEIOBAHUS, UCIIONIB30BATh TOCTABICHHbIE
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJII (DPOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIQJIETh HABBIKAMU CaMOCTOSATEJILHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJIOJATh 32 XOJI0M
mporiecca, CaMOCTOSITEJILHO IPOTHO3HUPOBATh €ro pe3ynbTaT, (popMynupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperarh OMNBIT YYEHHYECKOM HCCIEAOBATEILCKOM U MPOEKTHOU
NEeSATeTbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMYHBIX METOJIOB
MO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCA B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (HAy4IHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MIpEJCTABIICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYUBOCTH;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpPHOOPETaTh OIBIT HCIOIB30BaHMUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU pabOTE C XMMHUIECKOM
uHboOpMaIMeil: MPUMEHATh MEXNpeaMeTHble ((hU3MYecKue U MaTeMaTHYECKHUe)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAE€MOM TeMbl B XOJ€ IHUajIora Wu/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB IM03HABATENLHON MIEATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJTHEHUHN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHCHHSIMH.

OgyajieHre YHUBEPCAJIbHBIMH PEryJasTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  alTOPUTM  JIEUCTBUM MpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dexTuBHBIN croco0 HMX peneHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JICATEIHPHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUW TPUPOBI,



B (GOpPMHUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATLHOU
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad U IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/J0POBbIO U MPUPOIHON CpELE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraloire TMOHATHS (XMMHUYECKUM JJIEMEHT, aToM, OJJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpamiéHHasi), MOJb, MOJISIpHAS
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUN Psifl, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPO. 1
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUM U 3aKOHbI (T€OpUs CTPOCHUS
opranuueckux BemniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUA NPHUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCMOJB30BAaHUM BaXKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY U
IPaKTUYECKOM JEATENbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ TIPEBPAIICHUN OPraHUUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEUIECTB W YPaBHCHUM XUMHUUYECKUX PpEaKIUil,
W3TrOTaBJIMBAaTh MOJEIU MOJEKYJ OPTaHUYECKUX BEIIECTB I WIIIOCTPAIUU HMX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIeTEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAep KaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCAUHEHUS), JaBaTh HMM Ha3BaHUA 10
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/ACJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus], aleTaablerujl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJI0103a, TIUIIH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSITh BHUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS MacChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3NICCKHEC
U XMMHYECKHE CBOMCTBA THUIMUYHBIX MPEJICTABUTENECH pPa3IUYHBIX KIIACCOB
OpraHUYeCKUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTHI, MypaBbHHAs U YKCYCHAsI KHCIIOTBI, TJIIOKO3a, KpaxMal, IeJUTi0I03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKU U MIPAKTUIECKOE
IpUMEHEHHNE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOIt0/IeHrne, N3MEpPEHNE, IKCIIEPUMEHT, MOJISITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh MTPaBUIIa MOJIb30BAHUS XUMHYECKOM
NoCy/Iod U JabopaTopHBIM O0OpYyJOBaHUEM, a TaKXKe MpaBuUiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN ITUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUUECKUX BEIECTB,
JieHaTypanus OelIKOB MPU HArpEeBaHUHU, IBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a00paToOpHBIM  O0OPYJIOBAHMEM, TMPEACTABIATh PE3YJbTaThbl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uHPOpPMAITNIO, TIOJIyYaeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOro0 TOBEAEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpelIbl, OCO3HABATH



OITACHOCTh BO3JICHCTBHS HA HUBBIC OPraHU3MBI ONPEACIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOIO BO3JCUCTBUS HA OpraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anucu XMMUYeCKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHuveckas
XUMHUS» OTpakaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHWU SIBJICHUU MTPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOAUMOM JUIS PEIICHUS MPAKTUYSCKHUX 3a7ad M SKOJOTHUCCKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MIPUPOTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XHUMUYCCKUH 3JEMEHT, aToMm, M30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHUCJIEHHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJIOPOIHAS ), KPUCTAIUITMUECKas pelIéTKa,
TUMBl ~XUMUYECKHUX  PEAKIMH, PacTBOp, DJIEKTPOIUTHI,  HEDJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBJICHHH, (PaKTOJOTMUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCMOJIb30BAaHUH BOXKHEUIIINX HEOPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATETLHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHITUSA MPU
ONHCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIsi
coctaBiaeHus (GopMyn BemIECTB W  YpPaBHCHHH  XHMHUYECKHUX  PEAKIIUH,



cuctematuueckytro HomeHknarypy (IlUPAC) u tpuBHnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAs U3BECTh, TUTHEBAS CO/IA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJNIMYECKasi, BOJOPOHAS) B COSAUHEHUSIX, THI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelIEeCTBa (aTOMHAsl, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBaTh NPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cHUCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPreTUUECKUE YPOBHUY», O0BACHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHMUYECKHUX 3JIEMEHTOB U UX COEAUHEHUN MO MepuojaM u
rpynnaM [lepuognueckoit cucreMbl xumuueckux 3yemeHToB . 1. Menneneesa;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCKHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3WYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUUECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTETEHEW OKHUCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTABISATh YpPaBHEHHUS PEAKIUU pPa3TUYHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHUSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIHUH UAYT 0 KOHIA;

c(hOpMUPOBAHHOCTb yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINEC
KAueCTBEHHBIH COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEILECTB, pPacClO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUYECKUX
BELIECTB;



c(hOpMUPOBAHHOCTb YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIMNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peakIuu OT pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHEro Bo3AeicTeus (npuniun Jle Hlarense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIIMNAX U
AKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOT O TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUS «MAacCOBast J10JIsI BEILIECTBA B pACTBOPE», 00bEMHBIX OTHOIIICHUH ra30B MPpHU
XUMHUYECKUX PEeaKIMsIX, MacChl BEUIECTBA WM 00bEMaA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OAHOIO M3 YYAaCTBYIOIIMX B PEAKIMU
BEIECTB, TEIUIOBOT0 3(deKTa peakmi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEII[ECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MpaBUIIa MOJIb30BAHUS XUMHUUYECKOM
NocyZ0i W JabopaTOPHBIM OOOpYJIOBaHMEM, a TakKe MpaBWiia OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpENENICHNE Cpenbl PacTBOPOB  BEIIECTB C IMOMOIIBK)  YHHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON pEeaKIu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 337a4 IO
teMaMm «Metamnel» U «Hemeramiael») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKHU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JTaOOPAaTOPHBIM 000pYAOBaHUEM,
NPEJICTABIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIHIA U (HOPMYIUPOBATH BHIBOIBI HA OCHOBE THX
pEe3yIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHpOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKauu, MaTepHeT u Apyrux);

chOpMUPOBAHHOCTb  YMEHHMH  CcOOJIOAaTh  MpaBWIa  AKOJOTMYECKHU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LESAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarenst [IJIK, mosicHATh Ha mpuMepax CIOCOObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYSCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYarOIIMXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHnoBanue KoauuecTBo 4acoB
Ne JIeKTpPOHHBIE (LU (PPOBBIE) 00pa3oBaTelbHbIE
pa3aesoB U TeM Kontpoabublie | IlpakTHuyeckue
n/n Bceero pecypcbl
NMPorpamMmsblI pa6oThI padoThI
Pa3nea 1. TeopeTrnueckune 0CHOBbI OPraHMYeCcKOH XUMHHU
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okcdopa
IS T Tp——— https://foxford.ru/wiki/himiya O61ako 3Hanuii
< PII)MHH Te(I)) - https://school.oblakoz.ru/materials/496050
- P TP Videouroki https://videouroki.net/video/himiya/10-
1.1 OpPraHUYeCKHX 3 0 0 o N
. class/himiya-10-klass-fgos/2/ Ckaiicmapt
coenuHeHu A. M. ) .
5 https://skysmart.ru/articles/chemistry Madoypok
yrieposa https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
PO https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxcdopm
https://foxford.ru/wiki/himiya O6ako 3Hauui
[IpenenpHbIe ;
21 S 2 0 0 https://school.oblakoz.ru/materials/496050
' iKa HOpOA Videouroki https://videouroki.net/video/himiya/10-
HBI

class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Magpoypox

https://school.infourok.ru/videouroki?predmet=himiya



https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass

klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2

Henpenensabie
YIJII€BOIOPOABL: AJIKEHBI,
aJKaJVCHbI, ATTKHHBI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHu
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Cxalicmapt
https://skysmart.ru/articles/chemistry Mugoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

ApomaTtuueckue
YTJIEBOAOPOABI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxcdopm
https://foxford.ru/wiki/himiya O0mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Cxalicmapt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Penry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.4

[TpupoaHbie HCTOYHUKHI
YIJI€BOJIOPOAOB U UX
nepepaboTka

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxcdopm
https://foxford.ru/wiki/himiya O0mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicmapT
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya



https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass

klass=10_klass Peury EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazneny

13

Pa3znen 3. Kuciaopoacoaepxamue opranndeckie coeuHeHus

3.1

Cnuptsl. denon

PO https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okcdopn
https://foxford.ru/wiki/himiya O61ako 3HaHuI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Mudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.2

AJLIEruam!.

KapOoHoBBIE KHUCTOTHI.

CrnoxHble 3(upbl

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O06ako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Mudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.3

Yrnesoanl

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdopn
https://foxford.ru/wiki/himiya O0makxo 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-



https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/

class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Muadpoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro mo pazaeny 13

Pasnen 4. Azorconepxaiiue opraHnudeckne coeJHHeHus1

AMUHBI. AMAHOKWCIIOTEL.
4.1 3
benkn

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHuUM
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Cxalicmapt
https://skysmart.ru/articles/chemistry Mugoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Peury EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro mo pazneny 3

Pa3pnen 5. BoicokoMosieKy IsIpHbIE COCAUHECHUS

[Inactmaccel. Kayayku.
5.1
Bosiokna

PO https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O61ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Mudoypok
https://school.infourok.ru/videouroki?predmet=himiya



https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass

klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34



https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/

11 KVIACC

Ne
n/n

HaunmeHoBanue
pa3aesioB M TeM
NMpOorpamMmbIl

KoanuyecTBo 4acos

KoHTpoabLHBIE
Bcero P
padoTsbI

IpakTnyeckue
padoThbI

DuekTpoHHbIe (UG poBbIe) 00pa3oBaTeIbHbIE
pecypcsl

Pa3znea 1. TeopeTuyeckue 0CHOBBI

XUMHUH

11

1.2

CtpoeHue aTOMOB.
[lepuoanueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKHUX JIEMEHTOB
J. . Menneneepa

CTpoeHue BelecTBa.
MHoroo6pasue BenecTB

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxcdopm
https://foxford.ru/wiki/himiya O0mnako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Madpoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

PO https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxcdopm
https://foxford.ru/wiki/himiya O0mnako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkalicmapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.3

XUMUYECKUE PEAKIUN

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okcdopn
https://foxford.ru/wiki/himiya O6;ako 3HaHui



https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicmMapTt
https://skysmart.ru/articles/chemistry Madpoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro o pasaeny

Pasnen 2. Heopranuueckasi Xumust

13

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®oxcdopm
https://foxford.ru/wiki/himiya O0mnako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.1 Mertauist

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUM
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Mugoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=11 klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2 Hemeraiuiet

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxcdopm



https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija

https://foxford.ru/wiki/himiya O6mako 3HaHuH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapt
https://skysmart.ru/articles/chemistry Mugoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=11 klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

53 CBsI3b HEOPraHUYECKUX U
' OPraHMYECKMX BELIECTB

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHuU
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry adpoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=11 klass Peury EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasaeny

17

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxcdopa
https://foxford.ru/wiki/himiya O01ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3zgea 3. XuMus 4 s;KU3HL



https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/

PO https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O61ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkalicmapTt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=11_ klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.1 XUMHUSA U KU3HD 4 0 0

Uroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB

1O ITIPOT'PAMME 34 0 3



https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/11-class/
https://videouroki.net/video/himiya/11-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO yacos Jara
DJIeKTpOoHHBIe N poBbIE
n/ Tema ypoka Bcer KoHnTpoabHbI IIpakTH4eckn H3Yy4YeHH
o0pa3oBaTe/bHbIE PeCypChI
1| 0 e padoThI e padoThI |
[Ipeamer
OpPraHMYECKON XUMUH,
1 P 1 0 0 SIKnace https://clck.ru/35GLQS
e€ BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHHE
Teopus ctpoenus
OpraHUYECKHUX videouroki https://videouroki.net/video/01-
2 coenuHeHuit A. M. 1 0 0 predmet-organicheskoj-himii-thsos-a-m-
Bbyrtneposa, eé butlerova.html
OCHOBHBIC ITOJIOKCHUA
[IpencraBnenue o
KIaccuuKauu
OpraHUYECKHUX
BEIIECTB.
3 » 1 0 0 SIKnace https://clck.ru/35GLUW
Homenknarypa
(cuctematuyeckas) u
TPUBHAJILHBIC HA3BAHHUS
OpPraHMYECKHX BEIIECTB
AJNKaHBI: COCTaB U Poxcdopa o
https://foxford.ru/wiki/himiya/alkany-
4 CTpOCHHUE, 1 0 0 . . ;
. gomologicheskij-ryad-stroenie-nomenklatura-
TOMOJIOTUYCCKHHU P . .
izomeriya
MeraH u 3TaH — Ckaiicmapt
5 . 1 0 0 . .
MpOCTEUIINE https://skysmart.ru/articles/chemistry/alkany



https://clck.ru/35GLQ8
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://clck.ru/35GLUW
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://skysmart.ru/articles/chemistry/alkany

npeaAcCTaBUTCIIN
aJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

videouroki https://videouroki.net/video/11-
alkeny-gomologicheskij-ryad-nomenklatura-i-
izomeriya.html

OTUJIEH U IPONUIEH —
MpOoCTEMNIINE
IIPEACTaBUTEIN
AJIKEHOB

dokchopa
https://foxford.ru/wiki/himiya/himicheskie-
svoystva-alkenov

[IpakTraeckas pabora
Neo 1. «lTonmyuenue
ATUJICHA U U3yUYeHUe
€r0 CBOMCTB»

Anxanuensl. byraguen-
1,3 u meTunOyragueH-
1,3. [Tonyuenue
CUHTETHYECKOIO
KaydyKa U pe3uHbI

Xumyns https://clck.ru/35GLag

10

AJNKHMHBI: COCTaB U
0COOEHHOCTH
CTPOCHUS,
TOMOJIOTHUYECKUHN PSI.
AneruneH —
MPOCTEUILINI
MIpEeACTaBUTED
AJKWHOB

SIKimacc https://clck.ru/35GLcqg

11

Briuucnenus no
YPaBHEHUIO
XUMHUUYECKON peaKiuu

SIKimacc https://clck.ru/xwKkf



https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://clck.ru/35GLag
https://clck.ru/35GLcq
https://clck.ru/xwKkf

12

Apensl: 0€H30I1 1
TONyoJ. TOKCUMYHOCTh
apeHOB

Xumyins https://clck.ru/35GLhg

13

I'enernueckas cBSI3b
yTIIEBOJIOPOIOB,
MPUHAISKAINX K
Pa3JIMYHBIM KJaccam

Xumymns https://clck.ru/35GLK9

14

[IpupoaHbIe HCTOYHUKH
YIJI€BOJIOPOOB:
NPUPOHBIH ra3 u
MONyTHBIC HEDTIHBIC
ras3sl, He(pTh U
IIPONYKTHI €€
nepepaboTKu

doxchopa
https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov

15

[IpupoaHbie HCTOYHUKH
YTJIEBOI0POJIOB:
MIPUPOJHBINA ra3 u
MOMYTHBIC HEDTIHBIC
rasbl, HeTh U
MPOJTYKTHI €€
nepepadboTKu

dokchopa
https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov

16

Oo6o0Omaromee
MTOBTOPEHHE T10
pazaeny
«YTIeBo10pOabD)

17

[Ipenenbuble
OJHOATOMHBIC CHI/IpTBI:
METAHOJI ¥ 3TAHOJI.
Bonopoanas cBsizb

POIII https://resh.edu.ru/subject/lesson/2066/



https://clck.ru/35GLhg
https://clck.ru/35GLk9
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://resh.edu.ru/subject/lesson/2066/

18

MHoroaToMHEIE
CIIUPTHI:
STHJIECHIJIMKOJIb U
TJIMIEPUH

SIKimacc https://clck.ru/35GLoQ

19

®eHout: CTpoeHHE
MOJICKYJIbI, PU3HUECKUE
U XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE

Xumyi https://clck.ru/35GLpH

20

Anbaerunsr:
dhopmanbaerun u
arneraiapaerug. AlleToH

HNudoypok
https://school.infourok.ru/videouroki/41cef49e-
74d4-4f5e-9930-138ff80ffcd0

21

OIHOOCHOBHEIE
npeenbHbIe
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAS U
YKCyCHasI

POIII https://resh.edu.ru/subject/lesson/2065/
Xumymns https://clck.ru/35GLun

22

[Ipaktuyeckas padora
Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHoBas u
OJICMHOBAs! KUCIIOTHI,
KaK Ipe/ICTaBUTEIN
BBICIINX KapOOHOBBIX
KHCJIOT

Xumyns https://clck.ru/35GLyq

24

MpI1a Kak coau
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
IeUCTBHE

doxchopn
https://foxford.ru/wiki/himiya/myla-sms-soli-
karbonovyh-Kkislot



https://clck.ru/35GLoQ
https://clck.ru/35GLpH
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://resh.edu.ru/subject/lesson/2065/
https://clck.ru/35GLun
https://clck.ru/35GLyq
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot

25

CrnoxxHble 2(hUpBI KaK
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
IM'maponns cinoxkHBIX

3¢upoB

Ckaiicmapt
https://skysmart.ru/articles/chemistry/slozhnye-

efiry

26

Kupsl: rugponns,
pUMCHEHHE,
Ouosiornyeckas poib
KHUPOB

Xumymns https://clck.ru/35GM3R

27

28

VrieBoasl: COCTaB,
KJIaccu(pUKaImsl.
Baxnueimme
MIPEICTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman n nemnonosa
KaK TPUPOTHBIC
MOJIUMEPBI

SIKimacc https://clck.ru/35GM4R

doxchopn
https://foxford.ru/wiki/himiya/polisaharidy-
krahmal-tsellyuloza

29

O6o0maroree
MMOBTOPEHHE T10
pazneny
«Kucnopoacoaepxaiu
€ OpraHuYecKue
COEJIMHEHUS

30

AMWHBI: METHIAMWAH U
AHUJINH

Ckaiicmapt
https://skysmart.ru/articles/chemistry/aminy

31

AMUHOKHUCIIOTHI KaKk
amdoTepHbIe
OpraHHYECKHE

SIKimacc https://clck.ru/35GM8p



https://skysmart.ru/articles/chemistry/slozhnye-efiry
https://skysmart.ru/articles/chemistry/slozhnye-efiry
https://clck.ru/35GM3R
https://clck.ru/35GM4R
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://skysmart.ru/articles/chemistry/aminy
https://clck.ru/35GM8p

COEIUHEHUS, HX
OMOJIOTHYECKOE
3HadeHue. IlenTuabl

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIpHBIE
COEJIMHEHUS

Xumymns https://clck.ru/35GM9K

33

OCHOBHBIE TTOHATHS
XUMHH
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHNN

SAKnacc https://clck.ru/35GMAT

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI.
[TnacTmaccel, Kay4yku,
BOJIOKHA

Ckaiicmapt
https://skysmart.ru/articles/chemistry/plastmass

y

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34



https://clck.ru/35GM9K
https://clck.ru/35GMAf
https://skysmart.ru/articles/chemistry/plastmassy
https://skysmart.ru/articles/chemistry/plastmassy

11 KVIACC

Ne KonunuyectBo yacos Hara
JJIeKTPOHHBIE LU (PPOBbIE
n/ Tema ypoka Bcer Konrpoubnsl | IIpakTHyeckn | H3y4eHH
o0pa3oBaTesibHbIE PeCYPChI
Il 0 e paboTbI e padoThbI A
XUMUYECKUN JIEMEHT.
1 ATOM. DIIEKTpOHHAs 1 0 0 POIII https://resh.edu.ru/subject/lesson/5911/
KOH(UTYpaIusi aTOMOB
Ilepuoanueckuii 3aKOH 1
[lepronuueckas cuctema
doxkchopa
XUMUYECKHUX JIEMEHTOB httos: ffoxford.ruwiki/himiva/oeriodichesk
s://foxford.ru/wiki/himiya/periodicheskaya
2 . . Menneneesa, ux 1 0 0 0 - ya/ . ¥
. -sistema-kak-graficheskoe-otobrazhenie-
CBA3D CVCOBp CMeHHOU periodicheskogo-zakona
TEOpHEe CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH
W3MCHEHUS CBOWCTB
XUMUYECKHUX JIEMEHTOB
U UX COEIMHEHUM 10
doxkchopa
TpyIIaM U ePUOIaM. L .
https://foxford.ru/wiki/himiya/zakonomernosti
3HaveHME 1 0 0 - i -
-izmeneniya-svoystv-elementov-i-ih-
MEePUOIMYECKOT0 3aKOHA - ) ;
soedineniy-po-periodam-i-gruppam
Y CUCTEMbI XUMUYECKUX
snemeHTtoB JI.M.
MenpeneeBa B pa3BUTHH
HayKH
CrpoeHue BelecTna.
4 XuMmudeckas CBSI3b, e 1 0 0 SAKnacc https://clck.ru/35GMKn
BH/IbI; MEXaHU3MBI



https://resh.edu.ru/subject/lesson/5911/
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://clck.ru/35GMKn

obOpazoBaHus
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsisb

BaneHTHOCTb.
DJEKTPOOTPUIIATETLHOCT
b. CTereHp OKUCIICHUS.
BemecTa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOECHUS

POIII https://resh.edu.ru/subject/lesson/6332/
doxkchopa
https://foxford.ru/wiki/himiya/stepen-
okisleniya-valentnost-i-elektrootritsatelnost

[TonsaTHe 0 qUCTIEPCHBIX
cuctemax. McTuHHEIC 1
KOJUJIOUHBIE PACTBOPBI.
MaccosBas gois
BEIIIECTBA B paCTBOPE

Knaccudukanms n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COEIUHEHHUN.
I'enermueckas CBI3b
HEOPTaHUYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

SKmacc https://clck.ru/35GMMs

O0ako 3HaAHUI
https://school.oblakoz.ru/materials/495726

Knaccudukamms
XMMHYECKHX PEaKIUi B
HEOPraHWYECKON U
OPraHUYeCKOW XUMHUH.
3aKOH COXpaHEHUS
Macchl BELIECTB; 3aKOH

SKmnacc https://clck.ru/35GMSv



https://resh.edu.ru/subject/lesson/6332/
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://clck.ru/35GMMs
https://school.oblakoz.ru/materials/495726
https://clck.ru/35GMSv

COXPaHEHHUS U
IIPEBPALCHUS YHEPTrUU
TP XUMHYECKUX
peakusax

CKOpOoCTh peakuuu.
OO6paTuMbIe peaKIuu.
XUMHUYECKOE pPaBHOBECUE

doxkchopa
https://foxford.ru/wiki/himiya/skorost-
himicheskoy-reakitsii

10

[MpakTuueckas padora Ne
1. «BnusHue pa3nHuHbIX
($haKTOpOB Ha CKOPOCTH
XUMHYECKOW PeaKum»

11

DIIEKTPOIUTHIECKAS
nucconuanus. [Tonstue o
BOJIOPOJTHOM TOKa3aTese
(pH) pactBopa. Peakiuun
MOHHOTO OOMEHa.
I'mpponus opraHn4ecKux
Y HEOPTaHUYECKUX
BEIIECTB

SKmacc https://clck.ru/35GMd6

12

OKHUCIUTEIILHO-
BOCCTAaHOBUTEJILHBIE
peakuuu. [Torstre 06
3JICKTPOJIH3E PACILIABOB
¥ pacTBOPOB COJICH

Ckaiicmapr
https://skysmart.ru/articles/chemistry/okislitel

no-vosstanovitelnye-reakczii

13

O06o06maromiee
MOBTOPEHHME T10 pa3ieny
«TeopeTndyeckue OCHOBBI
XUMHH



https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://clck.ru/35GMd6
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii

14

MerTasibl, X IOJIOKEHUE
B [Iepnoanueckoit
CHUCTEME XUMUYECKUX
anemenToB /l. 1.
Menpeneesa u
O0COOCHHOCTH CTPOSHUS
aTomoB. Obmue
¢uznyeckue cBoiicTBa
METaJUIOB

POIII https://resh.edu.ru/subject/lesson/3493/

15

CriaBbl METaJUIOB.
DJIEKTPOXUMUYECKUHN PST
HaIPsKEHUN METaJUIOB

SIKiacc https://clck.ru/35GMgT

16

XHMHYECKHE CBOMCTBA
BaXKHECHUIIINX METAJIIOB
(HaTpUiA, KaJINH,
KaJIbITHM, MarHui,
AIIOMUHUI) U UX
COEIMHEHU N

Xumymnsa https://clck.ru/35GMiN

17

XHUMHUYECKHUE CBOUCTBA
XpoMa, MeJId U UX
COE€IUHEHNN

doxkchopa
https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-hroma-i-ego-soedineniy ®oxchopa
https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra

18

XUMHYECKUE CBOUCTBA
IIMHKA, JKejie3a U UX
COE€IUHEHNN

POIII https://resh.edu.ru/subject/lesson/3534/

19

[pakTtuyeckas padota Ne
2. "Pemienne
IKCTIEPUMEHTATBHBIX



https://resh.edu.ru/subject/lesson/3493/
https://clck.ru/35GMgT
https://clck.ru/35GMiN
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra
https://resh.edu.ru/subject/lesson/3534/

3a7a4 1o TeMe
«MeTamaei»"

Hemerannsl, ux
MOJIOKCHUE B
[lepronnueckoii cucreme

20 XUMHUYECKHUX AJIEMEHTOB AKnacc https://clck.ru/35GMng
J. Y. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB
dusndeckue CBONCTBA
HEMCTaJUIOB. Doxcho

21 AJLIOTPOMHS HEMCTILIOR https://foiif([)rd.ru/wiki/himiva/osobennosti-
(Ha mpuMepe KucIopoa, .

stroeniya-nemetallov

cepsl, pochopa u
yriiepoa)
XuMHU4YeCKHe CBOMCTBA

22 raJoreHoB, CEphl U UX Xumyins https://clck.ru/35GMt6
COEIMHEHU N
XUMHYECKHUE CBOMCTBA dokcdopn

23 azota, pocodpa u ux https://foxford.ru/wiki/himiya/obschaya-
COeIUHEHUN harakteristika-i-stroenie-elementov-va-gruppy
XHMHYECKHE CBOMCTBA

24 yriaepojaa, KpeMHUS U X SKnacc https://clck.ru/35GN29
COEIUHEHNN
[Tpumenenue dokchopa

25 BOKHEHUIITUX HEMETAIIJIOB https://foxford.ru/wiki/himiya/poluchenie-i-
U UX COEIUHEHUI primenenie-nemetallov

26 O06o06meHne u

cucTeMaTH3aIysI 3HAaHUN



https://clck.ru/35GMng
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://clck.ru/35GMt6
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://clck.ru/35GN29
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov

o TeMe «HemeTaiien.
Brrancnenus 1o
YpPaBHEHUSM XUMHUYECKUX
peaxkuui u
TEPMOXUMHUYECKUE
pacuEThl

27

[IpakTueckas padora Ne
3. «Pemenue
AKCIIEPUMEHTATLHBIX
3aJ]a4 10 TEME
"HemeTtamsr"»

28

29

O06o6maroiiee
MOBTOPEHHUE 10 TEMaM
«MeTannae» 1
«HemeTamisy

Heoprannueckue u
OpraHUYeCKHE KHCIIOTHI.
Heopranuueckue n
OpraHn4ecKue
OCHOBaHMS

videouroki https://videouroki.net/video/43-
organicheskie-i-neorganicheskie-
osnovaniya.html

30

AmdorepHbie
HEOPraHUYeCKue 1
OpraHUYECKHE
COEIUHEHUA.
I'eneTmueckas CBA3b
HEOPTraHUYECKUX U
OpraHUYECKHUX BEILECTB

videouroki https://videouroki.net/video/44-
amfoternye-organicheskie-i-neorganicheskie-
soedineniya.html

31

Poinr xumuu B
o0ecrieyeHNNn

O0J1aK0 3HAHUU
https://oblakoz.ru/conspect/533254/rol-himii-



https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti

KOJIOTHYECKOH,
SHEPreTUYECKON U
MUILIEBOM 0€30I1aCHOCTH,
Pa3BUTUU MEIUIIMHBI

v-obespechenii-energeticheskoy-
ekologicheskoy-i-pischevoy-bezopasnosti

32

[TpeacraBienus o6
00ImUX HAyYHBIX
IPUHLINAIIAX
IIPOMBIIIIEHHOT O
MIOJIY4ECHUS BaXKHEHIINX
BELICCTB

PO1III https://resh.edu.ru/subject/lesson/3514/

33

UenoBek B MUpPE BEILIECTB
Y MaTepHUajoB

Himi4ka https://himi4ka.ru/ogje-2018-po-
himii/urok-32.html

34

XuUMUs U 310pOBbE
YeJoBeKa

SKnacc https://clck.ru/wPd4f

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34



https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://resh.edu.ru/subject/lesson/3514/
https://himi4ka.ru/ogje-2018-po-himii/urok-32.html
https://himi4ka.ru/ogje-2018-po-himii/urok-32.html
https://clck.ru/wPd4f




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






