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l. INOACHUTEJIbHAS 3AIINCKA

1.1. IIporpaMmMa 1Mo XMMHUU Ha YpPOBHE CpedHEro ooiiero odpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOrPAMMBI CPETHETO
obmiero oopaszoBanus, npeactasieHHbx B ®I'OC COO.

1.2. XumMus Ha ypoBHE YriayOJIEHHOrO HM3yY€HHUs 3aHMMaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTO 0OpaszoBanus ydammxcs 10—11 knaccos. M3yuenue nmpeamera, peain3yemMoe
B ycioBusx auddepeHIIMpoBaHHOT0, NPOPMIBHOTO OOYYEeHHs, TIPU3BAHO OOECIECUUTH
0011e00pa30BaTeIbHYI0 U OOIIEKYIHTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JIJIst
aJlanTalnuy uX K OBICTPO MEHSIOUIMMCS YCIOBHSIM JKU3HHM B COLIMYME, a TAaKKe VIS MPOJIOJDKEHUS
oOyueHusi B OpraHu3alugaX NpodecCHOHATBHOIO0 00pa30BaHusl, B KOTOPBIX XUMHUS SBJISETCS OJHOM
13 MPUOPUTETHBIX JUCIUILINH.

1.3. B mporpamMmmMe mo XMMHUM Ha3Haue€HHUE NpeaMeTa «XUMHUS» IOJydaeT MOAPOOHYIO
MHTEPHOpPETalMi0 B COOTBETCTBUM C OCHOBomojararomumu mnosoxenusmu Proc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
MOJATOTOBKH  BBIMMYCKHUKOB. CBHIETEIILCTBOM TOMY SIBJISIFOTCS  CIICAYIOIINE BBITOIHSIEMBIC
MIPOrpaMMO¥ 10 XUMHH (DYHKITUH:

- UHPOPMAIMOHHO-METOANYECKasA, pealu3alnus KOTOpoil oOecreunBaeT IMOJIy4eHUe
MIPEJICTAaBICHHS] O LETAX, COAEpKaHWM, OOIel cTpaTernu OOy4YeHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronuXxcs Cpe/ICTBAMH MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOuIIs;

- OpraHU3aIMOHHO-TUIAHUPYIOIIasi, KOTOpas MpeayCMaTPUBAET ONpeieTieHUE:

- TIPUHIIAIIOB CTPYKTYPUPOBAHHS U MOCIEI0BATEILHOCTH U3YyUeHHUsl Y4eOHOTO Marepuarna,
KOJMYECTBEHHBIX M KQUeCTBEHHBIX €r0 XapaKTEPUCTHUK;

- TOAXOMOB K (OPMHPOBAHUIO COJEPKATETHHONW OCHOBBI KOHTPOJISI U OLIGHKH
00pa3oBaTeNbHBIX JTOCTHKEHUN O0YJArONIMXCS B paMKax UTOTOBOM arTecTanuu B (OpME €TUHOTO
rOCy/IapCTBEHHOT'O YK3aMeHa M0 XUMUHU.

1.4. IIporpamma myist yrayOiaEHHOTO U3YYCHUS XUMUH:

yCTaHaBIWBAaeT WHBAPHUAHTHOE TMPEIMETHOE COACpKaHWe, 00s3aTeNbHOE I W3yYCHUS B
paMKax OTAENbHBIX MpoduIIel, TMperycMaTpUBaeT paclpeiesieHne W CTPYKTYPHPOBAHHUE €ro TI0
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3jeniaM Kypca;

- 1aéT TMpUMEpPHOE paclpeieNieHrue y4eOHOTrO0 BPEMEHH, PEKOMEHIYeMOro s H3ydeHUs
OTJICTBHBIX TEM;

- TIpeaJyiaraeT MpUMEPHYIO TMOCIIEeI0BATEILHOCTh U3yUEHUS y4eOHOTO Marepuaia ¢ y4EToM

JIOTUKHA TTOCTPOCHHUA KypCa, BHYTPUIIPCAMETHLIX U MCKIIPEIAMCTHBIX CBHSCﬁ;



- Ia€T METOAMYECKYIO0 HHTEPIPETALMIO LIeJIeH U 3aa4 U3y4eHUsI IpeIMeTa Ha YIiayOoIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeAHEro oO0Imiero oOpa3oBaHMUS,
COJIEP/KAaTEIIbHOM  XapaKTePUCTHKM  IUIAHUPYEMBIX  PE3yJbTAaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpeiHero oOlmero odpa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
IPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABAaTENIbHBIX JEHCTBHUH
00y4aroIerocst o OCBOCHUIO COJEPKAHUS TPEIMETA.

1.5. Tlo BceM mo3uuusM B IpPOrpaMMe IO XHMHUHU IPEAYCMOTPEHA IMPEEMCTBEHHOCTH C
0o0y4eHHEM XMMUH Ha YPOBHE OCHOBHOTI'O 0011ero 00pa3oBaHusl.

1.6. IIporpamma no XHMHUHM CIIY’)KUT OPUEHTHPOM [UI COCTABIIEHHsI aBTOPCKHX paboOdMx
rnporpamM. 3a mpejaeiaMyd YCTaHOBJIEHHOM MPOrpaMMON MO XUMHUU 00s13aTeIbHOM (MHBAPUAHTHOMN)
COCTaBJISIOLICH coiepaHus y4yeOHOro mpeamera «XHUMHUsS» OCTAaETCs BO3MOXKHOCTbH BbIOOpa €ro
BapUaTUBHOW COCTABJIAIOLICH, KOTOpas JOJKHA ONPEIENsAThCS B COOTBETCTBUU C HAIIPABICHUEM
KOHKpeTHOro npoduis o0ydeHus. ABTopaMH pabO4YMX MPOrpaMM MOXKET OBbITh MPEIOKEH WHOU
HOJXOA K CTPYKTYpPUPOBAHHIO Y4e€OHOTrO MaTepualla U MOCJIE0BAaTEIIbHOCTU €0 M3y4eHMs, CBOE
BUJICHHE TYTeH W CIOCO00B (hOPMUPOBAHHS CHUCTEMBI MPEIMETHBIX 3HAHWW, YMEHHHA W BHJIOB
y4eOHOH NEesATeTbHOCTH, a TaKKE€ CHCTEMBI CIIOCOO0B M METOIWYECKHX MPUEMOB MO Pa3BUTHIO U
BOCIUTAHHUIO 00YYaOLIUXCS.

1.7. B coorBerctBuM ¢ KoHuentyaabHbiMH nojoxeHusmMu PI'OC COO o Ha3HaueHUU
IpeIMeToB 0a30BOro M yriayOnE€HHOro ypoBHEW B cucteme Aud(epeHIMpOBaHHOIO OOy4YeHHUs Ha
YpOBHE CpeHero oouiero oopa3oBaHMsl XMMHS Ha YPOBHE yriayOJIEHHOTO U3y4eHUsl HalpaBJeH Ha
peanu3aiuo IPeeMCTBEHHOCTH € MOCIEAYIOIIMM 3TalloM MOJy4YeHHs] XUMUYEeCKOTO 00pa30BaHus B
paMKax HM3y4eHMs CIeIHalbHBIX €CTECTBEHHO-HAy4YHbIX W XMMHUYECKHUX IUCLMIUIMH B BY3aX HU
OpraHM3alMsIX CcpeaHero npogdeccuoHanbHOro oOpa3zoBaHUs. B 3TOH cBsI3uM M3ydeHHe IpeaMmeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriyOJeHHE TEOpPEeTUYECKOW M
MPAKTUYECKON MOJArOTOBKM 00YYaIOUINXCSl, BBIOPABLIMX ONpeeNEHHbINA MPopuiIb 00y4eHus, B TOM
qucie ¢ MEPCHeKTUBONW MOCIEIYIONIEro MOJyYeHUs] XUMHUECKOro oOpa3oBaHUsl B OpTraHU3aIMIX
npodeccuonansHoro oopazonanus. B ceere Tpedoannit ®I'OC COO k miaaHUpyeMbIM pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CpelHEro oOIIero oOpa3oBaHUs H3yueHHUE
npeamera «XUMHUS» OPUEHTHPOBAHO TAKXKE HA pELICHHWE 3a7ay BOCIHUTAHHUA U COLHUAIBHOIO
pa3BuUTHs 0Oyyaromuxcs, Ha (OpMHUpPOBAaHHE Yy HUX OOIICHHTEIIEKTYaJbHBIX YMEHUH, YMEHHUU
panMoHanu3anuu  y4eOHOro Tpyaa ©W OOOOIMIEHHBIX CIOCOOOB JEATEIBHOCTH, HMMEIOMINX

MEKIUCIUTIIIMHAPHBINA, HAIIPEIMETHBIN XapaKTep.



1.8. Xumusi Ha ypoBHE YIIIYOJIEHHOTO H3YYCHHS BKIIOYACT YIIYyOIEHHBIE KYpChl —
«Oprannueckas xumusi» U «OO0mas U HeopraHudeckas XuMus». [Ipu ompeneneHnn moIxoa0B K
0TOOPY U CTPYKTYPHOI OpraHu3alMy COACPKaHMs 3TUX KypCOB B MPOrpaMMe 10 XMMHHU 32 OCHOBY
npuHAThl nosiokeHuss PI'OC COO o paznuuusx 0a30BOr0 U YIIIYOJIEHHOTO YpOBHEH H3ydCHUS
npeaMera.

1.9. OcHoBy conepkanus KypcoB «Opranmueckas xumusi» u «OOmas U HeopraHudeckas
XMMUSI» COCTABIJIIET COBOKYITHOCTHh NPEAMETHBIX 3HAHUM M yMEHUH, OTHOCALIMXCS K 0a30BOMY
YpOBHIO M3y4YeHHsS MpeaMeTa. JTa cUCTeMa 3HAHUN IMOJIydaeT OINpeAesiEHHOE TeOpeTUYecKoe
JIOTIOJIHEHHUE, TTI03BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI 00bEM (PaKTOIOTHUECKOTO
matepuana. Ha yrmyOnéHHOM ypoBHE W3ydeHHMs IpenMmeTra ofecnedeHa BO3MOXKHOCTH
3HAYUTEJILHOTO YBEIMUEHUSI 00bEMA 3HAHUN O XUMUYECKHX 3JIEMEHTaX U CBOMCTBAX UX COEAMHEHUN
Ha OCHOBE PACHIMPEHUs U YIIIyOJIeHUs MPECTABICHUN O CTPOCHUH BEIIECTBA, XUMHUUECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHUS PEeaKIIUii, pACCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KHHETUKU
U TepMoauHaMuKu. M3ydeHue nepuoanyeckoro 3akoHa u Ileproamdeckoil CUCTEMbl XUMUYECKHX
DIIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEJICTABICHHUSIX O CTPOCHUHU
aToMa. XUMHUYECKasi CBS3b OOBSICHACTCS C TOYKM 3PEHUS DHEPTeTHUECKUX W3MEHEHHWH mpu eé
0o0pa3oBaHUM W pPa3pyILIEHUU, a TAKXKe C TOYKU 3PEHHs] MEXaHM3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB peaKIii JomoHsAeTcs (POPMUPOBAHUEM MPECTABICHUN 00 AJIEKTPOXMMUYECKUX Mpolieccax
1 3JIEKTPOJIM3€ PacIIaBOB M pacTBOPOB BeLIECTB. B Kypce opraHnyeckoil XuMuM Ipu pacCMOTPEHUHN
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUHN yienseTcs 0co00e BHUMaHUE BOIIPOcaM 00 AJIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHid.

1.10. Oco0oe 3HaueHUE UMEET TO, YTO Ha COJIEP)KaHUE KYpPCOB XUMHHU YIITyOJIEHHOTO YPOBHS
M3Y4EHHUs JJIs KIacCOB OIpeneaEHHOro npoduis (rIaBHbIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIOTIOJIHEHUH K 0OLIell cucTteMe MpeIMETHBIX 3HAHWN) OKa3bIBAaIOT BIMSIHHE CMEKHBIE IPEIMETHI.
Tak, Hanpumep, B COAEpKaHUU TPEAMETa ISl KJIACCOB XMMHUKO-(DU3HUECKOTo mpoduis GombIinoe
3Ha4YeHue OyyT UMETh 3JIE€MEHTHl yueOHOro Marepuana no odmei xumuu. [Ipu nzyuenun npeamera
B JIaHHOM ClIy4ae akUEeHT OyJeT ciesiaH Ha OOIIHOCTh METOJIOB MO3HaHUs, OOLIHOCTh 3aKOHOB U
TEOpHil B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT Teopusi (MOJIEKYJIsipHasi Teopus B (U3HKE),
3aKOHBI COXPAHEHHUSI MacChl U PHEPTUU, 3aKOHbI TEPMOAMHAMUKH, FJIEKTPOIN3A, MPEACTABICHUS O
CTPOEHMH BEILLECTB U JIPYTOE.

1.11. B comepxanum mpeaMera sl KJIacCOB XUMUKO-OUOTOTHYECKOTO PO OOIbITHI
yAETbHBINA Bec OyIeT UMeTh OpraHudeckas Xumus. B aTom ciiydae npeaocTaBisieTcsi BO3SMOXHOCTh

HJIA 0oJiee 00CTOSATEILHOTO paccMOTpCHUA XUMHUYECKOH OopraHu3aluu KJICTKU KakK OMOJIOTUYCCKOM



CUCTEMBI, B COCTaB KOTOPOM BXOJST, K MPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK JTUIUIbI,
OeJKu, yriIeBOAbl, HYKJIEWHOBBIE KHCIOTHI U Jpyrue. [Ipu 3TOM 3HaHHMS O cCOCTaBe M CBOMCTBAX
IIPE/ICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYXaT OCHOBOW MAJii HM3Yy4€HUS
CYLIHOCTH IPOIECCOB (POTOCHHTE3a, AbIXaHMUSI, UIIEBAPEHUSI.

1.12. B nnane ¢hopMupoBaHUs OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX
METOJIOB TO3HAHUS U ONBbITa MPAKTUYECKOTO NMPUMEHEHMsI HAyYHBIX 3HAHUI HM3ydeHUE INpeaAMETa
«XuMUS» Ha YTITYOJIEHHOM YPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3AX C y4eOHBIMHU MPEIMETaMH,
BXOJIALIIMMH B COCTaB IpeIMEeTHBIX o0actell «EcTecTBeHHO-HAay4HbIE PEMEThI», «MaremMaTruka u
uHpopmatrka» u «Pycckuil I3bIK U IUTEpATYpay.

1.13. Ilpu uzyueHnn yaeGHOTO mpeamera « XuMus» Ha yriayOolE€HHOM ypOBHE TakXkKe, KaK Ha
YpOBHE OCHOBHOIO M cpemHero obmiero oOpa3zoBanusi (Ha 0a30BOM YpOBHE), 3aadei
MEPBOCTENEHHOW 3HAYUMOCTH SIBISeTCS (OPMUPOBAHME OCHOB HAyKHM XHMHH Kak o001acTu
COBPEMEHHOT'0 €CTeCTBO3HAHUS, TIPAKTUYECKOM IeATEIbHOCTH YeIOBEKa U OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KynbTypbl. PemieHue 5Toil 3agaun Ha YriyOJNE€HHOM YpOBHE U3YYEHHUs IpeaMeTa
IIpeoJiaraeT peajnu3alnio TakKuxX 1eslel, Kak:

- (hpopmupoBaHue NpeaCcTaBICHUI:

- 0 MaTepUaIbLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX M MIO3HABAEMOCTH SIBIICHUIN TTPUPO/IBI,
0 MecTe XMMHHU B CHCTEME €CTECTBEHHBIX HAayK M e€ Beayllell pou B 00eCledYeHUN YCTOHYNBOTO
pPa3BUTHUSI YEJOBEYECTBA: B PEIICHUH NPOOJIEM HKOJIOTHYECKOM, HHEPreTUUECKOW M MHUIIEBOM
0€30MacHOCTH, B Pa3BUTHUH MEIULMHBI, CO3/IaHUN HOBBIX MaTE€pPHaJIOB, HOBBIX HICTOYHUKOB YHEPIHH,
B 00ecrieueHNH palMoHaIbHOIO IPUPOONOIB30BaHUsA, B (POPMUPOBAHUN MUPOBO33PEHUS U 00IIeH
KYJIBTYpbl Y€IOBEKa, a TAK)KE PKOJIOIMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MPUPOIHOM CpEJIE;

- OCBOEHHE CHCTEMBbI 3HaHU, JIeKaINX B OCHOBE XUMUYECKOW COCTABIISAIOIIEH €CTeCTBEHHO-
HayYHOW KapTHHBI MUpa: (yHIaMEHTaIbHBIX MOHITHHA, 3aKOHOB U TEOPUH XUMHUH, COBPEMEHHBIX
MIPEJICTAaBICHUM O CTPOEHMHM BELIECTBA HA PA3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKaHUS
XUMHUYECKHUX PEAKIH, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
Hay4YHBIX IPUHLIMAIIAX XUMUYECKOIO TPOU3BOJICTBA;

- (hopMupoBaHKe y 00Y4aIOUMXCsl OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMHUYECKUX 3HAHUM NIl OOBSICHEHHS KIIIOUEBBIX HAEH M MpoOJieM COBPEMEHHOW XMMMH, AJIS
O0O0BSICHEHUS U IPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOTY; TPAMOTHOTO

peuicHu-d HpO6J’ICM, CBA3aHHBIX C XHMHCﬁ, MMPOTrHO3UPOBAHUA, aHAJIN3a W OLICHKU C MO3UITAN



AKOJIOTUYECKONW O€30MacHOCTH TOCJIEACTBHI OBITOBOM W TPOU3BOACTBEHHOW EATEIHLHOCTH
YeJI0BEKa, CBI3aHHON C XUMHUYECKUM ITPOU3BOICTBOM, UCIIOIB30BAHUEM U TIEPEpabOTKOM BEIIECTB;

- yrayOjieHHe TMpeACTaBICHHH O HaydyHBIX METOJaX IMO3HAHUSA, HEOOXOMUMBIX IS
MpUOOpPETEHUs YMEHUI OPUEHTHUPOBATLCS B MHUPE BELIECTB U OOBSICHEHHS] XMMHUUYECKUX SIBJICHUM,
HMMEIOILIUX MECTO B MPHUPOJIE, B IPAKTHUUECKOM 1eATEIbHOCTH U MOBCEAHEBHON KHU3HU.

1.14. B nnane peanu3anuyl NepBOOYEPEIHBIX BOCIIUTATEIbHBIX M Pa3BUBAIOIINX (DYHKIIHIA
LIEJIOCTHOM CHUCTEMBI cpegHero oOmiero oOpa3oBaHUS NMPH M3YYEHUH MpenMeTa «XHUMHUsS» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKue 1IeNIM U 331a4H, KaK:

- BOCIIUTaHUe YOKIEHHOCTU B MO3HABAEMOCTHU SIBJICHUI MPUPOJIbI, YBAKEHHUS K MPOLIECCY
TBOpPYECTBA B OOJIACTH TEOPETHYECKUX M MPHUKIAJHBIX HCCICAOBAaHWNA B XUMHHU, (HOPMHUpPOBAHUE
MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

- pa3BUTHE MOTHBAlMM K OOYYEHHIO M TO3HAHHIO, CIHOCOOHOCTEH K CaMOKOHTPOINIO M
CaMOBOCITUTaHHUIO HA OCHOBE YCBOEHHUS 00IIEUeTIOBEUECKUX [ICHHOCTEN;

- pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, (OPMHPOBaHHWE y HHUX CO3HATEILHOTO OTHOLICHHS K CaMOOOpa3OBaHUIO U
HETPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEUIHON Npo(ecCHOHAIbHOW M OOIIeCTBEHHON
JesITeIbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 310pOBOM 00pasze
KU3HH;

- (dopMupoBaHME YMEHHMH U HAaBBIKOB pa3yMHOr0 MpPHUPOIOINOJIB30BAaHUS, pa3BUTHE
9KOJIOTUYECKONW KYJIbTYphl, MPUOOpETEHHE OmbITa OOIIECTBEHHO-TIONE3HON HIKOJIOTHYECKON
JESATEIBHOCTH.

1.15. OOmee 4uciaO 4acoB, PEKOMEHAOBAHHBIX Ul W3YYEHHUs XUMHUHM Ha YIIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenmio), B 11 kmacce — 102 gaca (3 Jaca B

HEJIEIIO).



Il. COOJEP’KAHUE OBYUYEHUSA

2.1. Copep:xanue o0yuenust B 10 knacce

2.1.1. Opranuyeckast XUMHS.

2.1.1.1. TeopeTnveckrne OCHOBBI OPTaHUYECKON XUMUHU.

[TpenMeT 1 3HaYeHHE OPraHUYECKON XUMHHU, MPEACTaBICHUE O MHOTOOOPa3uu OpraHu4eCKUX
COCIMHECHUM.

DNEKTPOHHOE CTPOEHME aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOsAHUA. BaeHTHbIE
BO3MOXXHOCTH aTroMma yriepoia. XUMHYEcKass CBs3b B OPraHUYECKUX COEIUHEHUSX. THIbI
rubpuan3ay aTOMHBIX opOuTaneil yriepojga. MexaHu3mbl 00pa3oBaHUSI KOBAJECHTHOW CBSI3U
(0OMEHHBIN U JOHOPHO-AKIENITOPHBIN). THIBI TIEpeKphIBAaHUS aTOMHBIX OpOUTaNeH, G- U T-CBS3H.
OpunapHasi, 1BOWHAas W TpoiHas cBA3b. CHocoObl pa3pbiBa CBA3EM B MOJIEKYJIaX OPraHUYECKUX
BeniectB. [loHsTHE 0 CBOOOAHOM pajuKaie, Hykieohuse u MEeKTpodue.

Teopust cTpoeHHs oOpraHuueckux coenuHeHuii A.M. bytinepoBa u coBpeMeHHBIE
MIPEJICTAaBJICHUS] O CTPYKType MOJEKYJ. 3Hau€HUE TEOPHH CTPOCHHUS OPTaHMYECKUX COCAMHEHMIA.
Mornekymsipapie U CTpyKTypHbIe (opmynbl. CTpykTypHbIe (OPMYNIBI pPa3IUYHBIX BUIOB:
pa3BEpHYyTasA, COKpAIEHHAs, CKEIETHAS.

Wzomepust. Bunbl usoMmepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHble 3()(EKTbl B MOJEKyJaX OpPraHMYeCKMX COCIUHEHUH (MHIYKTUBHBIM WU
M€30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccudukauu oprannyeckux BemiecTB. [loHaTre o QyHKIIMOHATBHON
rpynne. I'omonorus. I'omonormdeckue psiapl. CucreMarndeckass HOMEHKJIATypa OpPraHMYECKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTAaBUTENCH.

OcoOennoct U wiaccupukauus  OpraHudeckux  peakuui.  OKuCIMTETBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEPUMEHTAJILHBIE METOJIbI M3YYEHHs BENIECTB U WX INPEBPAIICHUN: O3HAKOMJICHUE C
o0pa3llaMu OpraHMYeCKUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, OMNBITHI MO MPEBPALCHHIO
OpraHMYECKUX BEIIECTB NPU HarpeBaHuu (IJIaBJIeHHe, 00YIJIMBaHUE U FTOPEHUE), KOHCTPYHUPOBaHUE
MojIeJIel MOJIEKYJT OPraHUYECKUX BEIECTB.

2.1.1.2. YrneBo1opoasl.

Anxanbl. ['omonornueckuii psj ajakaHoB, oOmiast ¢opmysia, HOMEHKJIATypa U H30Mepusl.
DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ] alKaHOB, S -THOPHMAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OuU3ndecKue CBONCTBA ATKAHOB.

XHUMHYECKHE CBOMCTBA aJIKaHOB: pCaknuu 3aMCUICHUS, U30MEpHU3allnun, NCTUAPHUPOBAHUA,



LUUKIIU3alW1, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnaenwne B npupoae. CriocoOsI MOJIydeHus U PUMEHEHUE alTKaHOB.

[Muknoankanel. OOmiast Gpopmyna, HOMEHKIaTypa u u3omepusi. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOMCTB MajblX (LIHUKJIONPONAH, IUKIOOyTaH) W OOBIUHBIX (IIMKJIOMCHTAH,
LUKJIOTEeKCaH) IUKI0aIKaHOB. CriocoObl MOTY4YeHHs U TPUMEHEHNE [IUKII0AIKAHOB.

Ankensl. 'oMonorudeckuii psj alkeHoB, o01mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl AIKEHOB, SP>-ruOpHAN3allis aTOMHBIX opOuTaneii yriepona,
o- u m-cBsi3u. CTpyKTypHass U reomerpudeckas (Iuc-TpaHc-) u3zomepus. dusnueckue CBOWCTBA
AJIKCHOB.

XHUMHUYECKUE CBOMCTBA: PEaKLUU IIPUCOECIUHEHNUS, 3aMEILEHUS B 0-TI0JIOKEHUE IIPU ABOMHOU
CBS3W, ToJMMepu3anuu W okucieHus. [IpaBmino MapkoBaukoBa. KauecTBeHHBIE peakiuu Ha
JIBOWHYIO CBS3b.

CnocoOblI oTy4eHus U IPUMEHEHHUE alIKEeHOB.

Anxanuensl. Knaccudukanus ankagueHoB (CONpsbKEHHBIE, U30TUpOBaHHbIe). Oco0eHHOCTH
3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB CONPSIKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenuHenue.
[Monumepuzanus conpsikEHHBIX AUeHOB. CrIOCOOBI MOMYyUYEHUS U IPUMEHEHHE aJIKaIMCHOB.

Anxunbl. ['oMoJorudeckuil psii ankuHOB, oOmias (opmyna, HOMEHKIATypa U HU30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN AaIKHWHOB, SP-THOPUAM3AINS aTOMHBIX
opOuTaneit yriepoaa. ®usndeckre CBOMCTBA aTKMHOB.

XUMHUYECKHUE CBOMCTBA: pEaKIMH TMPUCOSIUHEHUs, IUMEPH3allud W TPUMEpPHU3AIIUH,
okucaeHusi. KucnoTHsle CBOMCTBA QIKMHOB, UMEIOIIMX KOHIEBYIO TPONHYIO CBA3b. KauecTBeHHBIE
peaKIu Ha TPOMHYIO CBSA3b.

CrniocoObl nosy4eHus U NpUMEHEHNE aJIKUHOB.

ApomaTudeckue yriieBoaoposibl (apensl). ['oMonornueckuil psii apeHoB, oOmiast Gpopmya,
HOMEHKJIaTypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIbI OeH30Ia.
Du3NYECKUE CBOKWCTBA APEHOB.

XUMHUYECKUE CBOMCTBAa OEH30J7a M €ro TOMOJIOTOB: PEaKIMH 3aMEIIeHUs B OCH30JbHOM
KOJIbIIC U YTJIEBOJIOPOTHOM DaJUKaie, peaKI[uu MPUCOCIUHEHHSI, OKHUCICHHE TOMOJIOTOB OEH30I1a.
[IpencraBienre 06 OPUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTeNel B OCH30JbHOM KOJBIIE HA MPUMEpe
QIKWIBHBIX PAJMKANOB, KapOOKCUIBHOW, THAPOKCHIBHON, aMHHO- W HUTPOTPYMIBI, aTOMOB
TaJIOTCHOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoiia. [lonmnmepusarus ctupoa.

CnocoObl MOJIY4YCHHA U MPUMCHCHUC apOMATHYICCKUX YTITICBOAOPOIOB.



[Tpupoansrtii ra3. [lomytaeie HedTsHBIC Ta3bl. HedTh 1 €€ mponcxoxaenne. KameHHbIN yrob
U TIPOJIYKTHI €T0 epepadOTKH.

Crioco6b1 mepepaboTKu He(TH: TEeperoHKa, KPEeKUHT (TEPMHUYECKUI, KaTaIUTUYECKUN),
pudopmunr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B
OBITY.

I'eneTnyeckas CBSI3b MEXAY Pa3JIMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOreHNPOM3BOAHBIX YIVIEBOJAOPOIOB. Peakuuu 3ameleHus
rajioreHa Ha ruipokcorpynny. JleiicTBue Ha rajJoreHInpou3BOJHbIE BOJHOTO U CIIMPTOBOrO pacTBOpa
meénoun. B3aumonelcTBue AUTAJOTEHATIKAHOB C  MarHbMeM M IUHKOM. Vcnosb3oBanue
raJIOTeHIIPOU3BOHBIX YIIIEBOJIOPOIOB B OBITY, TEXHUKE M IIPHU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJILHBIC METO/Ibl M3YUYEHUS BELISCTB W WX IPEBPALICHUN: H3Yy4YEHUE
(U3MYECKUX CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), Ka4YECTBEHHBIX PEAKIMi YIIIEBOJOPOIOB
pa3IMYHBIX KJaccoB (oOeciBeunBaHNe OPOMHON WIIM HOTHOM BOBI, pAaCTBOpA MEpMaHTaHAaTa Kajus,
B3aMMOJICIICTBHE alleTUJIeHa C aMMHUa4yHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyKEHHE YIiepo/ia U BOJOPOa B OPraHNYECKHUX BEIIECTBAX, MMOJNyYCHHE STUIICHA U N3yUeHHE
€ro CBOKCTB, O3HaKoMJIeHHE ¢ KoyulekiusmMu «Hedptb» m «Yrompy», ¢ obOpa3mamu IuracTMacc,
KaydyyKOB M pE€3HHbI, MOJEIUPOBAHME MOJEKYJI YIIEBOAOPOJAOB U TaJOT€HIIPOU3BOIHBIX
YIJI€BOJIOPO/IOB.

2.1.1.3. Kucnopozacoaepskamine OpraHunaecKue CoeTnHEHHMSL.

[TpenenbHbIe OHOATOMHBIE CTUPTHI. CTpoeHNE MOJIEKYI (Ha MpUMepe METAHOIIA U 3TAHOJIA).
I'omonoruueckuit psia, odmiast popmysa, U30Mepusi, HOMEHKIATypa u kiaccupukamms. Puznyeckue
CBOMCTBA MpEAENIbHBIX OJJHOATOMHBIX CHUPTOB. BOIOpOHBIE CBSI3U MEKYy MOJIEKYIaMU CIIUPTOB.

XUMHYEeCKUEe CBOMCTBA: pEeaKlMM 3aMEeUIeHUs, JeTUIpaTalni, OKUCICHHS, B3aUMOIeiCTBIE
C OpraHMYeCKMMH M HEOpPraHM4ecKMMH KucioTaMu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE
cnupThl. JlelicTBME O3TaHONa W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TONy4eHUS U
MIPUMEHEHHUE OAHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTypa U n3omepus. OCOOEHHOCTH (U3HUYECKUX U XUMHUUYECKUX
CBOMCTB.

MHOroaroMHble CHHUPTHI — STUIEHIVIMKONIb W TIUUEpUH. DuU3NuecKMe U XUMHUYECKHE
CBOMCTBA: peaklMM 3aMElIeHHs, B3aUMOJICHCTBUE C OPraHUYECKUMU U HEOPraHUYECKUMHU
KHCIIOTaMHU, KaUeCTBEHHAsl peakllis Ha MHOTOATOMHbIE cUpThI. JleificTBUe Ha OpraHU3M YeloBeKa.
CriocoOblI MosTy4eHus U NPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

deHo. CTpOCHI/IC MOJICKYJIbI, B3aUMHOC BJIIUAHUC THAPOKCOIPYHIIBI U OCH30JIBHOTO sapa.



®dusnueckue cBoiictBa (enona. OCOOCHHOCTH XMMHYECKHUX CBOWCTB (eHoma. KauecTBeHHBIE
peakimu Ha ¢enon. Tokcuunocts (enona. CrocoObl TMoNydyeHHs W TpPUMEHEHHE (eHoa.
denonpopManbaeTuAHAS CMOJIA.

KapOoHuIbHbBIE COEMHEHUS — AJIbETUbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIIbHOM
rpynmsl. ['omonoruueckue psasl anbIeruyioB M KETOHOB, obOmas ¢opmysia, H30Mepus u
HOMEHKJIaTypa. PU3ndecKue CBOMCTBA albACTUIOB U KETOHOB.

XVMMHYECKUE CBOWCTBA ajlbJAETUAOB U KETOHOB: peakuuu npucoenuHeHus. OkucieHue
aJIbJIETU/I0OB, KayeCTBEHHbIC pPEAKUMKM Ha aibaerujpl. CrnocoObl IOJMYy4eHHS M NPUMEHEHUE
aJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE NpElEbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJEKYJ
KapOOHOBBIX KHCIIOT. M3omepuss u HOMeHKJIaTypa. PU3MYECKHE CBOICTBA OJIHOOCHOBHBIX
IIpeJeNIbHBIX KapOOHOBBIX KUCIOT. BoopoiHbIe CBA3M MEKIY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XUMHUECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakus STepUPUKALIMH, PEAKIIH C yYacTUEM
YTJIEBOAOPOIHOTO pajiuKaia.

Oco0OeHHOCTH CBOICTB MypaBbUHON KUCIIOTHI.

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX 3(Upax.

Muoroo0pa3ue KkapOOHOBBIX  KHCIOT. (OCOOEHHOCTH CBOMCTB  HENpPENCNbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JAWKApOOHOBBIX KHCJIOT, THUIAPOKCHUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BhICIINX KapOOHOBBIX KUCJIOT: CTEAPUHOBAsSI, TAJIBMUTUHOBAS, OJIEUHOBAsI KUCIIOTHI.
CriocoObl nostydeHus: U IpuMeHeHue KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonoruueckuii psia, obmast dopmysa, U30MepHUs U HOMEHKJIATypa.
Du3nyecKkue U XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U LIEIIOYHOM Cpee.

Kupsl. Ctpoenue, ¢pu3nyecKkue U XUMUYECKHE CBOICTBA XHUPOB: THIAPOJINU3 B KUCIOW U
mienouHoil cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COJEPIKALIUX OCTATKH HENPEENbHBIX MKHUPHBIX
KHCI0T. JKupsl B ipupoe.

MBpbLI4 KaK cOJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBogoB. Kiaccuduxanus yriaeBogoB (MOHO-, OU- |
TOJTCaXapHU/IbI).

MoHocaxapuabl: TI0K03a, ¢pykTo3a. PU3nNUecKkue CBOWCTBA U HAXOXKJCHHE B NPHPOJE.
dotocuHTE3.

XVMHYECKHE CBOWCTBA TIIIOKO3bI: PEAKIUU C YYaCTHEM CHUPTOBBIX U allbJETUIHOW TPy,
CIUPTOBOE U  MOJOYHOKHCIOe Opoxenue. IlpuMeHnenume T1iIrOKO3bl, €€ 3Haue€HUE B

KU3HCACATCIIBHOCTH OpraHnu3ma.



Hucaxapunpl: caxapo3a, MaibTO3a. BoccraHaBiMBaromue ¥ HEBOCCTAHABIMBAIOLINE
nucaxapuibl. I'maponus qucaxapuioB. Haxoxaenue B mpupojie ¥ IpuMeHEeHHeE.

[Tonucaxapuapl: Kpaxmai, TJIUKOreH U 1eiutosio3a. CTpoeHne MakpoMOJIEKYJl Kpaxmala,
[VIMKOT€HA U 1LEeJUTI0103bl. PH3nYecKkre CBOMCTBA KpaxMalla U 1EJUTI0JI03bl. XUMUYECKHUE CBOMCTBA
KpaxMmaja: TUJIpOJu3, KayeCTBEHHAs peakuus ¢ HOJ0M. XHMMHYECKHME CBOMCTBA LIEJUIKOJIO3BI:
TUAPONU3, MoiydeHue 3(pupoB memmono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
alleTaTHBIN MIENK).

OKCIIEPUMEHTAIbHBIC METOJIbl M3YYECHUS BEIIECTB M WX TPEBPAIICHUN: PACTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THIIOBOIO CIIMPTA B
anbpJEru] Ha PaCKAJIEHHOW MEIHON MPOBOJIOKE, OKUCIEHUE ATUIIOBOIO CIIUPTA IUXPOMATOM KaJus
(BO3MOKHO HCIOJIb30BAaHHWE BHUICOMATEPUATIOB), KAYECTBEHHbIC pEAKIIMU Ha albJICTUIbl (C
ruapokcuaoM auammuHcepeopa(l) u rugpokcuaom meau(Il)), peakuus riaMiepuHa ¢ THAPOKCUIOM
meau(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHON KUCIIOTHI, B3aUMO/ICHCTBHE PACTBOPA TIIFOKO3BI
c runpokcunom meau(Il), B3aumoneiicTBue kpaxmana ¢ HOJ0M, PellleHNe SKCIIEPUMEHTANBHBIX 3a/1a4
no temaM «CriupTsl U penonsn», «KapooHoBbie KUCTOTHL. CI0XKHBIE 3DUPBI».

2.1.1.4. AzoTcoaeprkarine OpraHuvIecKue COeTMHEHHS.

AMUHBI — OpraHU4ecKHe NMpou3BoaHbIe amMmuaka. Kimaccudukaiys aMmuHoB: anudaTH4ecKue
U apoMaTUyecKue; MepBUYHBIC, BTOPUYHbIE U TpeTuuHble. CTpoeHne MoJeKyl, oOmas dopMmyna,
M30MepHs, HOMEHKJIATypa U PU3NUeCKre CBONCTBA. XMMHUYECKOE CBOMCTBA AIM(PAaTUICCKUX aMUHOB:
OCHOBHBIE CBOWCTBA, AJTKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX aMHUHOB C A30TUCTON KUCIOTOM.
Conm anKuinaMMOHHSL.

AHWIIMH — TIPeACTaBUTENIb aMUHOB apoMaTuyeckoro psiaa. CtpoeHue aHuivHa. BzanmHoe
BIMSHHUE TPYII aTOMOB B MoJjekyjide aHuinHa. OCOOEHHOCTH XWMHUYECKMX CBOMCTB aHHIIUHA.
KadecTBeHHBIC peakiy Ha AaHUJIKH.

CnocoObl Mmony4eHuss U MpUMEHEHHE anudaTHueckux amMuHoB. [lomyueHue aHWIMHA U3
HUTpPOOEH3011a.

AwmwuHOKuCH0TH. HoMeHkmatypa u uzomepusi. OTaenbHbIe PEICTABUTENN (l-aMHUHOKHCIIOT:
MIMIWH, aTaHuH. OU3NYecKue CBOMCTBA aMUHOKHUCIOT. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak
aM(pOTEepPHBIX OPTAaHUYECKUX COSAMHEHMN, PeakIys MOJUKOHJICHCAIlUN, 00pa3oBaHHE MENTHIHON
cBsa3U. bruonoruyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku xak mpupoaabie noauMepsl. [lepBudHas, BTOpuyHas U TPETUYHAS CTPYKTypa OCIKOB.

XUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIlHs, KAYECTBEHHBIE PEaKIIUU Ha OCIIKH.

SKCHC[ZI/IMCHTEUIBHBIC MCTOABbI U3YIYCHHWA BCIIICCTB U UX npeB[;ameHHﬁ: PAaCTBOPCHUC OcIKOB



B BOJE, JeHaTypanusi OElKOB MpU HArpeBaHWHU, I[BETHbIE pEaKIUUd Ha OeNKH, pelIeHue
SKCIEPUMEHTAJIbHBIX 337a4 M0 TeMaM «A30TCoAepXk allie OpraHu4eCKue COCAUHEHUS» U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

2.1.1.5. BBICOKOMOJIEKYIISIPHBIC COCTMHEHUSI.

OCHOBHbBIE TIOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb IOJUMEPU3ALIMU, CPEIHSSA MOJEKysipHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — OJIMMEPU3ALINS U TOJUKOHICHC AL

[Tonmumepuble MaTepuanbl. [lnactMaccel (MOMUATUIICH, MTOJUIIPOIIUIICH, TOJIMBUHUIXIIOPU,
MOJINCTUPOJT, TOTUMETHIIMETaKpHIIaT, MOJUKApOOHAThI, MOJUATUIICHTepedTanar). YTuiuzanus u
nepepadoTKa MIACTHKA.

OnacToMepbl:  HaTypajlbHbI  KaydyK, CHHTETHYeCKHE Kayuyku (OyTaineHOBBIH,
XJIOPOIIPEHOBBIN, H30NPEHOBHIN ). Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEePCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAaIPOH U JIaBCaH).

OKCIEepUMEHTAILHBIC METOJIbl HM3YYEHHs BEIIECTB W WX NPEBPAIICHUN: O03HAKOMJIEHUE C
oOpa3laMi  TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKoOB, pEUICHHE
SKCIEPUMEHTAIIbHBIX 337a4 110 Teme «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxnaenune monexynspHO (OpMyIlibl OpraHM4ECKOro COEAMHEHMsS [0 MAcCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE MOJEKYJISIpHOH (OPMYNbI OpraHMYECKOro
coeiMHEHUs 1o Macce (00bEMY) MPOIYKTOB CrOpaHMsl, IO KOJUYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIeCTBAa HAa OCHOBE €ro XHUMHUYECKHX CBOMCTB WM CHOCOOOB NOJy4YeHHS,
ONpeJIeTICHUE JOIU BbIXO/A MPOAYKTa PEAKIUU OT TEOPETHYECKH BO3ZMOMKHOTO.

2.1.1.6. MexmpeIMeTHbIE CBS3H.

Peanuzanusi MexnpeaMeTHBIX CBs3€H MpU HU3ydyeHUHM opraHudeckoil xumuu B 10 kimacce
OCYILIECTBIISIETCS YEPEe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U TOHITUH,
MIPUHSATHIX B OT/AETBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mure ecTeCTBeHHO-HayYHbIC TTOHSTHSI: SIBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CHHTE3, KJlaccu(uKkanus, Ha0Io1eH1e, N3MEpEeHUe, SKCIIEPUMEHT, MOJIEIb, MOIETTMPOBAHHUE.

®du3nka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHB,
BELIECTBO, TeJO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, (PU3WYECKUE BEIUUYMHBI, €IUHHIIBI

HU3MEPCHUA, CKOPOCTh, DHCPT U, MacCCa.



buonorus: knetka, opraHus3M, sKocucTeMa, Omocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN U TeTepOTPOPHBII TUIT TUTaHUA, OpOKeHHE, HOTOCHHTE3, IbIXaHUE, OCIKH, YTIICBOIHI,
KHUPBI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpacdusi: mosie3Hble NCKOMAaeMble, TOTLIUBO.

2.2. Copep:xanme o0yuyenus B 11 kiacce

OO0urasi ¥ HeOpraHm4yeckKast XuMusi

TeopeTnueckne 0CHOBbI XUMHH

XuMu4ecKui 3yeMeHT. AToMm. Sapo aroma, HW30TONBL. DJEKTpOHHAas 0000YKa.
DHepreTHyecKue ypOBHH, MOAYPOBHH. ATOMHBbIC opOuTamu, S-, pP-, d- smemeHThl. OCOOCHHOCTH
pacnpesiesieHusl IEKTPOHOB 110 OpOMTANsM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX IEPHOOB.
DneKTpoHHasi KOH(QUTYpaIUs aTOMOB.

[lepuoanueckuii 3akoH u llepuomnueckas cucrema xumuueckux osnemeHtoB JI. U.
MenpeneeBa. CBs3b MepuoanYecKoro 3akoHa u Ilepuonanyeckoil CUCTEMbl XUMHUECKHUX SJIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON Teopuel CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB 110 rpyMHnaM 1
nepuojam. 3HaueHUE NEPUOIUYECKOr0 3aKOHa B Pa3BUTHUN HAYKH.

CrtpoeHue BemiecTBa. XHMHUYecKas CBS3b. BHIBI XMMHYECKOH CBs3M (KOBaJIEHTHAs
HeroJsipHas W TOJspHAas, MOHHAs, MeTajulndyeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DnexTpooTpunaTebHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI U @HUOHBI.

BemiectBa MOJEKYJIIPHOTO W HEMOJIEKYJIIPHOIO CTPOEHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. [HUNBl KPUCTAIMYECKMX PEMETOK. 3aBUCHUMOCTh CBOWCTBAa BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTe o nucnepcHbIX cucreMax. VcTHHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBasi 1oJst
BEIIECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHuil. HomeHknaTypa HeopraHMueCKUX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKUX BEIIECTB, MPUHAISKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckass peakuus. Kiaccupukanus XUMHUYECKHMX pEaKIUil B HEOpPraHMYeCKOW W
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS M IpPEBpAILEHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuy, €€ 3aBHUCHUMOCTh OT pa3iUyHbIX (akTopoB. OOpaTHMble peakIMH.
Xumunyeckoe paBHoBecue. DakTOphl, BIUSAIONINE HA COCTOSHUE XUMUUECKOro paBHoBecHsl. [[puHuumn

Jle IllaTtenbe.



DnekTponuTHdeckas aucconuarusa. CunbHbIE W cladbie 37eKTponuThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpaslbHasl, IETOUHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCNEepUMEHTANIbHBIE METOJAbl M3YYEHHS BEIIECTB U MX IPEBPALCHHUM: JEMOHCTpALMS
tabui «llepuonnueckas cucrema xuMuueckux ieMeHToB [1. M. MenaeneeBay, usydeHue Moemnei
KPUCTANIMYECKUX PEIMIETOK, HAONIOJIEHUE M ONMHCAaHWE JEMOHCTPAIMOHHBIX U J1a00paTOPHBIX
OMBITOB (Pa3yIOKEHUE MEPOKCHIA BOJAOpOAa B MPUCYTCTBUM KaTalu3aTopa, ONpeleiICHUE Cpeibl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBLHOTO HMHAMKATOPA, PEAKIMU HOHHOTO OOMEHA),
MPOBEACHUE TMPAKTUUECKONW paboThl «BiusHue pa3nuvHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIm.

Pacuérnnie 3agaum.

PacuéTpl M0 ypaBHEHUSIM XMMUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOJIBL30BAHUEM MOHSATHUS «MACCOBAsI 10JIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hewmerannsbl. [lonoxenue nemeramuioB B Ilepuogudeckoit cucteMe XMMHUYECKUX JIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpoeHMsI aToMoB. Dusnyeckue CBOWCTBA HEMETAJUIOB.
AJoTponus HeMeTauioB (Ha puUMepe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XVUMHUYECKHE CBOWCTBA BAXKHEHMIIMX HEMETalIoB (TalloreHOB, cephl, a3ota, docdopa,
yriiepojia U KpeMHUs) U UX COCTUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMMNX KUCIOT, BOJOPOIHBIX
COCJIMHEHHUI).

[IpuMeHeHre Ba)KHENUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [Tonoxenue meraios B llepuoanyeckoit cucteMe XUMU4YECKUX dieMeHToB /. U.
MenneneeBa. OcCoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmmue
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAJUIOB. DJEKTPOXUMHUYECKHM psAl HampsKeHUi
METaJIJIOB.

XVUMUYECKHE CBONCTBA BaXKHEHIIMX METAUIOB (HATpWd, KalWid, KalblUWA, MarHUi,
ATIOMUHHM, TIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O61mue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METObI U3yUEHUS BEIIECTB U UX MPEBPALICHUN: U3YyUEHUE KOJUIEKIIUU
«MeTaisl ¥ CIIaBbl», 00pa3ll0B HEMETAIIOB, PEIIEHUE YKCIIEPUMEHTANBHBIX 3a/1a4, HAOI0IeHUE
W OINHKCAaHWE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aWMOJACHCTBHE THIAPOKCHIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEI0UYeH, KaYeCTBEHHBIE PEAKIIMY Ha KATHOHBI METAJIOB).

PacuérHble 3agaun.



Pacuétsl Macchl BelecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKLMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) ITPOJYKTOB PEAKIIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B oOecrie4eHuu HKOJOTMUECKON, SHEPreTHYeCKOM M MUIEeBOH 0e30MacHOCTH,
pa3BuTUU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM.

[IpencraBienus 06 OOIMMX HAYYHBIX MPUHIMNAX MPOMBIIUIEHHOTO MOJYYEHHUS BKHEHIIINX
BEIIECTB.

YenoBek B MHUpE BELIECTB M MAaTCPUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHUallbl, KPAacKW, CTEKJIO, KepaMuKa, MaTepuabl Ui 3JIEKTPOHHKH,
HaHOMaTepHAaJIbl, OPTaHUYECKNE 1 MUHEPAIbHBIC yI00PEHUSI.

XrMHs ¥ 310pOBbE YEJIOBEKa: IpaBUJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENAparos,
IpaBuiIa 6€30MacHOr0 UCIIOJIb30BAaHUs MIPENapaToB ObITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YYEHUH OOIIeH 1 HeOpraHndeckoi XuMuu B 11
KJIaCCE OCYILIECTBIISIETCS YEPEe3 MCII0JIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK U
MIOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011e ecTecTBEHHO-HAYUHBIE MOHATH: HAy4YHbIN (DaKT, rUMOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CHUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAONIO/EHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, SHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, WOH, H30TOI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKUI ypOBEHb, BEILECTBO, TeJIO, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, B3KOCUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEILIECTB B OpPraHU3MeE.

['eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMbIe, TOILUIUBO, PECYPCHI.

TexHOMorns: XMMUYECKask MPOMBIIIIIEHHOCTb, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTEepHaJIOB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MUIIEBAs MPOMBIIIJIEHHOCTH,
(dapmarieBTHYECKasi IPOMBIIIJICHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MpPEnapaToB, MPOU3BOACTBO

KOHCTPYKIHUOHHBIX MAaTCPUAIIOB, 3JICKTPOHHAA ITPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTHH.



1. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUSA

3.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3ysbTaTaM OCBOCHHUS OOY4YarOIIUMUCS
IPOTpaMM CPEAHEro o0mero 0opa3oBaHys: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

B cooTBeTcTBMM € CHCTEMHO-AESTEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yabTaTOB OCBOSHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEr0 00Iero oOpa3oBaHUs BBIICICHBI
CIIEIYIOIIHE COCTABIISIIOIIHE:

0CO3HaHUE 00YJAIOIIMMUCS POCCUHCKON IPaXIaHCKOH WACHTHYHOCTH;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETIbHOCTH M CAMOOTIPE/ICIICHHIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJICTBOBATHCS NMPHHATHIMA B OOIIECTBE
IpaBUJIaMH U HOPMaMU TTOBEICHNUS;

HaJIMYUe IPaBOCO3HAHUS, YKOJIOTUIECKON KYIbTYPHI;

CIIOCOOHOCTB CTaBHTh II€IH U CTPOHUTH KU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yabTATHl OCBOSHHS IMpenMeTa «XHUMHS» OTPaKaloT c(pOpMHUPOBAHHOCTH
OTBITAa MO3HABATENBHON M MPAKTHYECKOW JESTEIBHOCTH OOYYAIOMIMXCS B TPOILECCEe pealln3aluu
00pa3oBaTEeNbHOMN NS TEIFHOCTH.

3.2. JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMU» OTPaKatoT CHOPMUPOBAHHOCTD
OTIbITAa TO3HABATENBHON M MPAKTHYECKOW JESTETBHOCTH OOYYAIOMIMXCS B TPOIECCEe pealln3aliui
00pa3oBaTEeNbHON JAEATEIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’kAaHCKOTO BOCIIMUTAHUS:

OCO3HaHMsI O0YYaIOLIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sS3aHHOCTEH, yBaXKEHUS K
3aKOHY M MPABOIOPSAKY;

NPEJCTAaBICHUS O COIUAIBHBIX HOpMax M MPaBWIaX MEXIMYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NIEATENBHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn yaeOHBIX U MO3HABATEIBHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI JPYTUX
IIPU aHAJIU3€ PA3IMYHBIX BUJOB YUeOHOH e TeTbHOCTH;

2) IaTpHOTHYECKOTO BOCIIUTAHUS:

ONEHHOCTHOI'O OTHOMICHUA K HCTOPUYCCKOMY U HAYYHOMY HACJICTUIO OTE€YECTBEHHOM XUMUH,



YBa)KEHUSI K MTPOLIECCY TBOPYECTBA B 00JIaCTU TEOPUU U PAKTHUECKOTO MPUITOKEHHS XUMUH,
OCO3HaHHUs TOTO, YTO JAHHBIE HAYKH €CTh PE3YyJIbTaT IUTEIbHBIX HAOIIOJIEHUH, KPOMOTIUBBIX
SKCIEPUMEHTAIIbHBIX MTOUCKOB, IIOCTOSTHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTHUBOB B ITOJIYY€HUHU U MOCIEIYIOIIEM aHaln3e nHpopManuu
0 MePEeIOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMHUUYECKUMHU SIBICHUSIMU, U IPUHUMATh
OCO3HaHHbBIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE NOBEICHHE M IIOCTYNKH CBOUX TOBapUIIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

4) popmupoBaHUS KYyIBTYPHI 310POBbS:

MOHMMAHUSA IIEHHOCTeH 3J0poBOro U Oe3omacHOro obpasza >KU3HHU, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 37J0POBbBIO;

coOJTI0IeHMS TIPaBUII 0€3011aCHOTO OOpAIlIEHHsI C BEIIECTBAMU B OBITY, IOBCETHEBHOM KU3HU,
B TPYIOBOH JCSITEIBHOCTH,

MOHUMAaHUS [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOT0 TOBEICHUS
B CUTYalUsIX, YTPOXKAKOIINUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAHUA TMOCIEACTBUNH M HEMPUITHS BPEIHBIX NPUBBIYEK (YHMOTPEOJICHUSI alKOTrOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyOBOTO BOCIIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  y4eOHO-MCCIEIOBATENbCKOW  JESTENbHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JESITEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a7ad COLUATBHON
HaMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUECHUIO Tpodeccuii pa3TuiaHOTo poJia, B TOM YHCIIEe HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYAIbHOMN TpaeKTOpHH 00pa3oBaHus, OyayIien
npodeccun U peanuzanud COOCTBEHHBIX YXKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) PKOJIOTHUYECKOTO BOCIIUTAHHUS:



9KOJIOTUYECKH II€JIECO00pa3HOTr0 OTHOLIEHUS K MPHUPOJE KaK MCTOYHHKY CYIIECTBOBAHHS
’KM3HHU Ha 3emie;

MOHWMAHUS TI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATIBHOM CpEbl;

OCO3HAHUs HEOOXOAMMOCTH MCIIOJIb30BAHMS JIOCTHKEHUN XHUMUHU IS PEIICHUS BOIPOCOB
palMoOHAIBHOTO MPUPOIOIIOIH30BAHNUS,

AKTUBHOIO HENpUATUS ACHCTBUM, NPUHOCAILIMX BpEI OKPYXKAIOLIEH NPUPOIHOW Cpene,
YMEHHUS TPOTHO3MPOBATH HEOIArONPHUATHBIC SKOJOTUYECKHE IIOCICACTBUS MPEANPUHAMACMBIX
JEWCTBUI U NPEIOTBPAIATh HX;

HaJUYMsl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KyJIbTYphI, OIbITa
NESATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS HUMH B
M03HABATEIbHON, KOMMYHHUKATUBHOM M COLMATBbHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOSATH UJICOJIOTHH XeMOo(oOuu;

7) HIEHHOCTU HAYYHOTO TTO3HAHMSI:

MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YypPOBHIO pa3BUTHUSI HAyKH U
OOIIECTBEHHOH MPaKTHKH;

MOHMMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHMs e€ poilu B (HOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHH IIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKarolleMm
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JIeM CoOXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XHWMHUHU Ui COBPEMEHHOW IMBUJIM3AIMU: B €&
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BaXXHOW pPOJHM B CO3/IaHUM HOBOHM 0a3bl MaTepHambHOM
KYJbTYpbI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UEIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBON M IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIOBUI YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKAOTO UiieHa O0IIeCTBa;

€CTEeCTBEHHO-HAyYHOM TI'pPaMOTHOCTHU: [OHUMAHHUS CYIIHOCTH METOJIOB  TMO3HAHUS,
WCIIOIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CMOCOOHOCTH HCIIOIB30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SABJIICHUM OKPYKAIOIIETO MUPA U MPOUCXOAIINX B HEM M3MEHECHUM, YMEHUS
Jenath 000OCHOBAaHHBIE 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAaHHBIX C LEIBI0
MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS TSI PEIISHUS TPo0JieM B
peanbHBIX KU3HCHHBIX CUTYaIIHSIX;

HHTCPECCA K IMO3HAHUIO, HCCJIEIOBATEIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX cepax mpoPecCUOHATHLHON ACSITEITLHOCTH.

3.3. MertamnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI TI0 XMMHU HA YPOBHE CPEIHETO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaUUMBIC JUIS  (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIONIMXCS MEXKIUCIUITMHAPHBIC
(MeXIpeIMeTHBIC) OOIIEHAYYHbIC TTOHSITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOUW KapTHHBI MHUpa U
cnienu(UKy METOJIOB IMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIHUs, SIBIICHHUE, TIPOIIECC, CUCTEMA, HAyYHbIN (DAaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, NCCIIe0BaHNE, HAOTIOCHHE, U3MEPEHHE, YKCIIEPUMEHT U JPYTHUe);

YHHUBEpCaIbHBIC yUeOHBIC ACHCTBHS (ITO3HABATEIBHBIC, KOMMYHUKATUBHEIC, PETYJISSTHBHBIC),
obecrieunBaromue GopMupoBaHue (QYHKIIMOHAILHOW IPaMOTHOCTH U COLMAIBHOW KOMITETCHIIUU
oOyuaromuxcs;

CIOCOOHOCTh ~ OOY4YAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEXIUCIUILTUHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCAIbHBIC yUeOHbBIE JCHCTBYS B IIO3HABATEIIHHON U COITUAITBHON
MIPAKTHKE.

3.4. MertanpenMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAJIbHBIMU y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

3.4.1. OBnagenue yHUBEPCATbHBIMH YICOHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (OPMYITUPOBATH W aKTyalU3UpoBaTh MpolieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICNIATh MEIN JeATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTATHI JICITEILHOCTH C IIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh MPH OCBOCHHHM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TIOHATUA ¥  yCTAHABIMBaTh WX B3aMMOCBS3b, HCIOIB30BaTh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB M SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAINN BEIISCTB U XUMHUYCCKHX PEaKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCyKIeHUS (MHAYKTUBHBIE, ICTYKTUBHBIC, 10 aHAJIOTUH), BBISBIIATh
3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHUSAX, (OPMYIHUPOBATH BBIBOJBI U

3aKJIIOYCHUS;



IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJB3YEMbIE B XMMHUHU CHUMBOJUYECKUE (3HAKOBBIC)
MOJIENIH, MPeoOpa3oBbIBATh MOJICIBHBIEC MPEACTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHYecKas GopMyIia, ypaBHEHHE XUMHUUECKOHM pEaKIK — MPH PELICHUN yU4eOHBIX MO3HABATEIbHBIX
U IpPAaKTUYECKUX 3ajJad, IPUMEHSTh Ha3BaHHbIE MOJEJIbHbIE IPEACTaBICHUS Ul BbIIBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIa/IETh OCHOBaMHU METOJ0B HAYYHOI'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh ILEIM M 33aJaud  MCCJIENOBaHMs, UCIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs
(hopMHPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHUIBHOCTH BBICKA3bIBAEMbIX CYXKJICHU;

BJIAQ/IETh HaBbIKAMM CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA M IPOBEJIEHUS YUYECHHUYECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IIpoOIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbraT, (GOpMYIMpPOBAaTH OOOOLIEHUS M BBIBOABI OTHOCUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEAOBAHMS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

IpUOOpEeTaTh OIBIT YYEHUYECKOM HCCIEI0BAaTEIbCKOW W IPOEKTHOM JEeSATENIbHOCTH,
IPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B IT03HAHUS.

3) paborta c uHbopMaInei:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMaIuy (Hay4yHO-TIOMYJIspHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CHpaBOYHbIE TOCOOMs, pecypcsl VHTepHeTra), aHaIM3UpPOBAThH
MH(OPMAIIHIO pa3IMYHBIX BUAOB U (YOPM MTpeICTABICHHS, KPUTHUECKHU OLIEHUBATh €€ I0CTOBEPHOCTh
U HEMPOTHUBOPEUYUBOCTE;

bopMynupoBaTh 3ampockl M NPUMEHATh pPA3JIMYHblE METOJbl IMPH TMOUCKE U OoTOOope
uHpopManuu, He0OXOJUMOM [T BBIMOJIHEHUS Y4eOHbBIX 3a]1au ONpeIeIEHHOIO THIIA;

nproOpeTaTh OMNBIT HMCIOJIB30BAaHHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAalIbHYIO (OopMy mpezacTaBieHuss MHPOpPMaLUK (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCMOJIb30BaTh HAay4yHBIH S3bIK B KauyecTBE CpeACTBa INpU paboTe € XUMHUYECKOH
nH(popManyen: TPUMEHATh MEXIpeAMETHbIe (pU3nUecKne 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.



3.4.2. OBnajgeHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICUCTBUAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMO TeMBbl B XOJ€ JHajora W/WIH JAUCKYCCHUH,
BBICKa3bIBaTh  UAEH, (HOPMYIHpPOBATH CBOM MPEUIOKEHUS  OTHOCUTEIIHO  BBIOJHEHHUS
MIpeIJIOKEHHOM 3a/1auH;

BBICTYNaTh C MpE3CHTAlMel pe3yabTaTOB MO3HABATENILHON NEATEIbHOCTH, IMOJYUYE€HHBIX
CaMOCTOSITEJILHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIINOJIHEHUN XUMHUYECKOIO IKCIIEPUMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIEIOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peaM3alld Y4eOHOTO
MpoekTa, U (HOpMyIUPOBATh BBIBOABI IO pE3ylbTaTaM IMPOBEIEHHBIX HCCIECJOBAHUM IMYTEM
COTJIACOBAHUS MO3UIMH B X0/1e 00CY>KICHHS 1 0OMEeHa MHEHUSIMHU.

3.4.3. OBiageHue YHUBEPCAIBbHBIMU PETYJIATUBHBIMU I€HCTBUSMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATh CBOK IIO3HABATENIbHYIO JAESTEIbHOCTD,
ompezensis e€ LT W 3aJayd, KOHTPOJIMPOBATH M IO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATH
MpeajaraeMblii alrOPUTM JCHCTBHI NpPU BBINOJIHEHUH YYEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Haubonee 3PPEeKTUBHBIN COCOO WX PEIICHUs C YYETOM IMOTYYSHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIIECTBIISATh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaAMOOLEHKH.

3.5. [IpeameTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI [10 XUMUU Ha YrIIyOJIEHHOM YPOBHE Ha
YPOBHE CpeAHEero obmero oOpa3oBaHHs BKJIIOYAIOT crenuduueckue Juis y4eOHOro mnpeaMmera
«XUMHS» HaydyHblE 3HAHHUS, YMEHMS U CIOCOObl JEHCTBHII 1O OCBOCHMIO, MHTEPIIPETAlUU U
Mpeo0pa30BaHNI0 3HAHUM, BUJBI JAEATEIBHOCTU IO IMOJIYYEHHIO HOBOIO 3HAHUS U NPUMEHEHHIO
3HaHUH B pa3IMYHBIX yYEOHBIX CUTYAIUX, a TAK)KE B PeaJIbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHbIX
¢ XuMHel. B mporpaMme no XumMuM npeaMeTHbIe pe3yIbTaThl IPEACTABICHBI 110 I0JIaM U3YUYEHUS.

3.6. [IpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckast XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MECTE ¥ 3HAUEHUU OPraHMYEeCKON XMMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poiM B 00ECleUYeHUN YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA B PEILICHUU
npobJeM HKOJIOTHYECKOM, IHEPreTHUecKOl M MUIIEeBO 0e30MacHOCTH, B Pa3BUTHH MEAMLIMHBI,
CO3/IaHUM HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHUKOB JHEPruH, B OOECHEUYEHHUU pPAlMOHAIBHOIO
MPUPOIONOIB30BaHuUsA, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TaK¥Ke
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUHN, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATA0IIME MTOHATUS — XUMHUYECKHUI JIEMEHT, aTOM, SJIp0O U 3JIEKTPOHHasi 000JI0UKa
aToma, s-, p-, d-aToMHbBIC OpOUTAITH, OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUSI aTOMa, THOpHIN3aIlHs

ATOMHBIX Op6PIT3.J'ICI>i, HOH, MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULIATCIBHOCTD, CTCTICHb OKUCJICHUS,



XUMHUYECKass CBf3b, MOJIb, MOJISIpHAsT Macca, MOJISIpHBI O0O0BEM, YIIEpOAHBIH  CKeNeT,
(GyHKIIMOHANBHAS TPYINA, paadKal, CTPYKTypHBbIE (opmynsl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHBIC), HW30MEpHUsl CTPYKTYpHass M MPOCTpPAHCTBEHHas (TeOMETpUYecKas), H30MEPHI,
TOMOJIOTHUYECKHM Psil, TOMOJIOTH, YIJIE€BOAOPOAbI, KUCIOPOA- M a30TCOAEPIKALIUE OPraHUYECKUE
COEIMHEHMS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHNS,

TEOpHH, 3aKOHBI (nepuoanueckuii 3akoH .M. MenaeneeBa, Teopusi CTpOSHUS OPTaHUYECKUX
BeulecTB A.M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPruM TNpU XUMHUYECKHUX PpEaKIMsX), 3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XHUMHH,
MHPOBO33PEHUECKUE 3HAHUS, JIeKAIIMe B OCHOBE IMOHMMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XHUMHUYCCKHUX SBJICHHI,

IIPEJICTABICHUS O MEXaHU3MAaX XUMUYECKUX PEaKLIUN, TEPMOIMHAMUYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX MX IPOTEKaHWs, O B3aUMHOM BIJIUSIHUM aTOMOB M TPYII aTOMOB B MOJEKYJax
(MHIYKTUBHBIN U Me30MepHbIi 3 dexThl, opueHTanTsl [ u I pona);

dakronornueckue CBEICHHS O CBOMCTBaX, COCTaBe, IMOJY4eHUH U 0Oe30MacHOM
WCIOJIb30BAaHUN BAXKHEMIIUX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHUECKON JEATEIbHOCTH
YeJI0BeKa, OOUIMX HAay4YHBIX MPUHIMIIAX XUMHUYECKOTO MPOHM3BOJICTBA (Ha MPHUMEpE MPOU3BOCTBA
MeTaHoJ1a, epepadboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTEPHbIC MPU3HAKYU MOHITHIA, YyCTAHABINBATH UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHSA NpPU ONHCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHMYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY ISl COCTaBJIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHNYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEAKIMA U pacKpbIBaTh UX CYIIHOCTb: OKUCIUTEIbHO-
BOCCTQHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTABIIEHHS 3JEKTPOHHOrO OajaHca 3THUX PEeaKIMid,
peakiuii HFOHHOTO OOMeHa MyTEM COCTABIICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA,

W3TOTABIMBATh MOJEIU MOJIEKYJl OpraHMYeCKHMX BELIECTB /I WJUIIOCTPAllMU  MX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAIJICKHOCTh H3yUYEHHBIX OPTraHUYECKHX
BEIIECTB [0 UX COCTaBY M CTPOEHUIO K OINpeNeNEHHOMY KiacCy/Tpylie COeIUHEHUH, AaBaTh UM
Ha3BaHMs o cucreMatndeckoil HomeHkiarype (IUPAC) u npuBoauTh TpuBUAIbHBIE HA3BAHUS IS
OTJENbHBIX TNPEJCTaBUTENECH OpraHMYEeCKHX BEIIEeCTB (ITHJIEH, aleTWIEH, TOJIyOJ, TJULEPUH,

OTUIICHIJINKOJIb, (I)eHOJ'I, (pOpMaJ'IL,Z[CI‘I/I,Z[, aleTaJIbACTu/, allCTOH, MYpaBbHHAA KUCJIOTA, YKCYCHasd



KHCJIOTA, CTEapUHOBAs, OJEWUHOBAas, NAJIbMUTHUHOBAs KHUCJIOTHI, T[JIULWH, AJIaHWUH, MAalbTO3a,
bpyKTO3a, aHUIIUH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BHJ XHMHUYECKOH CBS3M B OPraHUYECKHUX
cOoeTMHEHMIX (KOBAJICHTHAsl U MOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJIOKEHUS TEOPUM CTPOEHHUS OPraHuYecKUX
BemiectB A.M. BytiepoBa ansi oObsSCHEHUS 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa W
CTPOEHHMS;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh COCTaB, CTpoeHHe, (Qusnueckue u
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIECH pa3IMYHBIX KIACCOB OPIaHMYECKUX BEILECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AQJIKEHOB, aJKaJUCHOB, aJKWHOB, apOMaTHUYECKUX YIJIEBOJOPOJIOB,
CIHPTOB, aJBJACTHIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX W CIOXHBIX I(PHPOB, KUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yriIeBOJOB (MOHO-, AW- U MOJUCAXapHIOB),
WJUTFOCTPUPOBATH TEHETUUECKYIO CBSA3b MEXK/1y HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIUX XUMHUECKUX
peaxkuuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHSI MOATBEPXKJaTh HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHMOCTH PEAKIMOHHON CIOCOOHOCTHM OPraHMYECKHX COEAMHEHHUH OT KpaTHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3H), B3AUMHOT'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUHUKHU YIIJIEBOJIOPOIHOTO CHIPbs (HEDTH,
MPUPOJHBIN Tra3, yroip), CocoObl €ro nepepadoTKH M MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh BIIQJICHUS CUCTEMOM 3HAaHMM O €CTECTBEHHO-HAayYHBIX METOAax
MO3HAHUs — HAOJII0JJICHUH, U3MEPEHUH, MOJIEIMPOBAHUH, SKCTIEPUMEHTE (pealbHOM M MBICIIEHHOM) U
YMEHHUSI IPUMEHSATh 3TU 3HAHUS;

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE OTI€pPAIIH MBICIUTEIbHOMN 1€ATEIbHOCTU
— aHaNM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMaTU3alUI0, BBISBICHUE NPUYMHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsl U3yYEHUS CBOWCTB BELIECTB U XUMUYECKHUX PEAKIIN;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aHUMOCBSI3b XUMUYECKUX 3HAHUN C TOHATHUSIMU U
MIPE/ICTAaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00jiee 0CO3HAHHOTO MOHUMAHUSA
CYLIHOCTH MaTEpUaIbHOIO €AMHCTBA MHUpA, UCIOJB30BATh CUCTEMHBIE 3HAHUS MO OPraHMYECKOMN
XUMUU 7151 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBIICHHUH, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOUTH PACUYETHI 10 XUMUUYECKUM (OpMysiaM U ypaBHEHUSIM
XUMHUYECKHUX peaKkluil ¢ UCIOIb30BaHNEM (PHU3MUECKUX BETUYMH (Macca, 00bEM razoB, KOJIUYECTBO

BCH.ICCTBE[), XapaKTCPUIYIOIHUX BCIICCTBA C KOJIHMYECTBEHHOM CTOPOHBI: paC‘{éTBI 110 HaXOXIACHHUIO



XMMHUYECKOH (OpPMYINbl BELIECTBA IO H3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HBIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATh, AHATM3HPOBATH M OLIEHUBATH C ITO3UIUI
9KOJIOTUYECKOM O€30IaCHOCTH TOCJIEACTBUA OBITOBOM M IPOM3BOJICTBEHHOM JAEATENbHOCTU
YeJI0BEKa, CBA3aHHOM ¢ nepepaboTKON BELIECTB, UCIOIb30BATh MOJYyYEHHbIE 3HAHUS JUIs IPUHSTUS
IPaMOTHBIX pEIICHHI MPOOIeM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHU: CaMOCTOATENBHO IUIAHUPOBAaTh M MPOBOJIUTH XUMHUYECKUH
HKCHEPUMEHT (TOJIy4YeHHE M H3y4eHHE CBOWCTB OPraHMYECKHX BEILECTB, KAUECTBEHHbIC PEAKLIUU
YIJI€BOAOPOAOB Pa3IMUYHBIX KJIACCOB U KUCIIOPOJCOJEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHE
9KCIIEPUMEHTAIBHBIX 3ajay 110 PacllO3HABAaHUIO OPraHMYECKUX BEILIECTB) C COONIIOJEHUEM IpaBUIl
0e30macHOTo 0OpaleHust ¢ BeIECTBAMHU H J1a00PaTOPHBIM 000pYyAOBaHUEM, (POPMYIUPOBATH LIEIH
UCCIIeIOBaHMsI, MPEACTABIATh B PA3IUYHON (OpMe pe3ysbTaThl SIKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAarh IMpaBUila HKOJIOTMYECKU II€JIECOO00pa3HOro MOBENEHUS B OBITY M TPYIOBOU
NESTEIbHOCTH B II€JIIX COXPAaHEHHUs CBOETr0 3/10pOBbS, OKPYKAIOLIEH HPUPOJHON cpeasl u
JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOIO [EHCTBUS HAa JKUBBIE OPraHU3Mbl ONPEIECIEHHBIX
OpraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIch nokazarens [1/1K;

QHAIN3UPOBATh  II€JIECOOOPAa3HOCTh  TPUMEHEHUsT  OpPraHMYeCKHWX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATH IIEJCHANPABICHHBI TMOUCK XHMHUYECKON
nH(pOpMallMM B pa3IMYHbIX MCTOYHUKAX (Hay4dHass M ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGpopMmanuu, WHTEepHET UM Jpyrue), KpUTUYECKH AaHAJIM3UPOBATH XHMHUYECKYIO
uHpopMaluio, rnepepadbaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBMM C IOCTaBJIEHHOW Yy4eOHOM

3a7a4ei.
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Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeuHeHust
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P 122869
KHEHOTHI. bubmnoreka LIOK
CrnoxHBIE
PR — https://m.edsoo.ru
bubmnunorexa POII
https://resh.edu.ru
bubnnoreka IIOK
https://m.eds00.ru
3.3  VYraeBonsl 9 1 Bu6morexa POLL
https://resh.edu.ru
Hroro no pazneny 41

Pasnen 4. A3zorconepx

alue OpraHuv4eCKue COCANHECHUA

bubmmoteka [IOK
AMUHEL
4.1 AMWHOKHCITOTHI 12 1 2 https://m.edsoo.ru
' Be HOTRL Bubnmorexa PAIII
JIKU
https://resh.edu.ru
Hroro no paszneny 12

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

Bricokomoneky
JIIpHbIE
COEIUHEHUS

6 1
6
102 3 6

bu6nuoreka [IOK
https://m.edsoo.ru
bubnunorexa POII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabubie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
. bubimmoreka [IOK
Crpoenue atoma. [lepuoanueckuit 3aKoH
https://m.edsoo.ru
11 u [lepuonnueckas cucreMma XMMUYECKUX 9
senenton JI, W, Memeneesa bubmmorexa POII
nemeHToB J1. . Menneneen
8 https://resh.edu.ru
bubmuorexa [JOK
12 Crpoenue BerectBa. MHOrooOpasue 1 1 https://m.edsoo.ru
' BELIECTB Bbubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
1. X 1 1
3 UMHYECKUE PEAKITIH 9 3 EuGmiorexa POLL
https://resh.edu.ru
Hroro no paszneny 39
Pa3nea 2. Heopranuyeckasi Xumust
bubmuorexa [JOK
https://m.edsoo.ru
2.1 H 31 1 3
eMETATIb! bubmuorexa POII
https://resh.edu.ru
bub OK
2.2 MeTansi 23 1 2 momaorexa I

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubauoreka POII
https://resh.edu.ru

Hroro mo pazaeny 54
Paznea 3. Xumusd u :Ku3HbL
bu6mmoreka [IOK
31 MeToapl MO3HAHUS B XUMUHA. XUMUSA U 9 https://m.edso0.ru
' KU3Hb Bubnuotexa POIII
https://resh.edu.ru
Utoro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 4acoB
Jlara
1 Kourpoa  IIpakTuy
Tema ypoka Be u3iyue JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeJbHbIE PeCypPChl
/ bHbBIE ecKme
ero HUSA
1 padoThbI padoTbI
[Mpesenranus (MHOOYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypoxk
[Ipenmer n -
SHAYCHIC (Iudposas oubnmoteka): https://app.onlineschool-1.ru/10-
ODFAHIIECKO klass/himiya/predmet-organicheskoj-himiil/article Bumeoypoxk:
XiMHH http://school-collection.edu.ru/ Ypox (xmacc):
1 ne CT’aBﬂeHHe 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
Op A khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217 Bumeoypok
MHOT000pa3uu ! .
OO AHIECKIX (MuTepypoxk): https://interneturok.ru/lesson/chemistry/10-
P . klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
COCOINHCHNUN . .
veschestv-v-zhizni-cheloveka Ypok
(POII):https://resh.edu.ru/subject/lesson/6149/
DNeKTPOHHOE [MpesenTamust: https://infourok.ru/prezentaciya-po-himii-stroenie-
CTpOeHHuE atoma-ugleroda-klass-271196.html Vpok (SIKnacc):
aToMa https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
yriepoja khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-

2 (ocHOBHOE U 1 elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-
BO30YXJIEHHOE eOead6dac163 Buneoypoxk: http://school-collection.edu.ru/
COCTOSIHHS). Buneoypox (MHTEPYPOK):

BanentHbie https://interneturok.ru/lesson/chemistry/10-
BO3MOKHOCTH klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

aToMa

yri€poaa

XumMmudeckas Buneoypox (MHTEPYPOK):

CBSI3b B https://interneturok.ru/lesson/chemistry/10-

OpraHMYeCKUX klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
COCTMHECHMUSIX. [Mpesenrarst THOOYPOK):https://infourok.ru/prezentaciya-po-
MexaHu3MBbI himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-
00pa3oBaHus soedineniyah-3998996.html Buneoypox: http://school-
KOBAJICHTHOM collection.edu.ru/ (sIKmacc):https://www.yaklass.ru/p/himija/10-

CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

Teopus
CTPOECHHUS
OpraHNYeCcKux
coeTMHEHMH A.
M. bytneposa.

Bunanr
W30MEPUU:
CTPYKTYpHasi,
MIPOCTPAHCTBEH
Hasl.

klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-
organicheskikh-soedineniiakh-6482959

Buneoypoxk: http://school-collection.edu.ru/ Buaeoypok
(MuTepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok (Skmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-
elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches_-6447217 Ypoxk (Lludposas
oubmmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article ITpe3entauus
(MH®OYPOK): https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buneoypox: http://school-collection.edu.ru/ Ypok (SKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/izomeriia-izomery-6490525 I[pe3zenTanus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-temu-
izomeriya-klass-1959959.html Buneoypox (MHTEPYPOK):



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html

DJEeKTPOHHbBIC https://interneturok.ru/lesson/chemistry/10-
3¢ heKThI B klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-
MOJICKYJIax geometricheskaya-opticheskaya
OpPraHu4€CKUux
COETUHEHUN.
[IpencraBnenue Buneoypok: http://school-collection.edu.ru/ Bugeoypoxk
0 (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
Kinaccuukanu klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypoxk
UHu (AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
CHCTEMATHYECK organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
ast veshchestv-6447504 Tpe3enTanus
HOMEHKJIaTypa (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
(IUPAC) klassifikaciya-organicheskih-soedineniy-497334.html
OpPraHUYECKUX https://infourok.ru/prezentaciya-nomenklatura-organicheskih-
BEIIIECTB soedinenij-5322147.html
Buneoypox: http://school-collection.edu.ru/
Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
Knaccudukaim reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-
sl peakluil B 9a2a-15397825f6¢d IMpesentarus (MHOPOYPOK):
OpraHMYeCKOM https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-
XUMHUH. klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-
3380651.html
https://infourok.ru/prezentaciya po_teme_klassifikaciya himicheski
h_reakciy_v_organicheskoy himii-285796.htm
CreremaT3al lemeo;_lpox (MHTEPYPOK): _
s https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
0000111eHHE

organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

3HAHU 110

TEME
Ankansr:
QO;ZJTZF;;Z;KH Buneoypox: http://school-collection.edu.ru/
(bopyyra BI/IIICO}-IPOK (MHTEPYPOK): _
’ https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

9 EOIEZ}:E;TZIW uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
SJIeKTpOHHO,e " svoystva YpOK.(LI.I/I(prBaH 6n6nn0Te1<a):https://app.or.llineschool-
HpOCTpaHCTEEH 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article Ypox

(POII):https://resh.edu.ru/subject/lesson/6151/
HOC CTPOCHUC
MOJICKYJI
Buneoypok: http://school-collection.edu.ru/
Vpok(SKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
DHAITeCKHe I https://www.yakla}sgru/p/r_\in_1iia/_lO_—kIass/_quevc_)dorody- o
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-

10 XHMUquCKHe primenenie-6890485
CBOUCTBa . .
IKAHOB [Mpesenrarus (MHPOYPOK): https://infourok.ru/prezentaciya-po-

himii-na-temu-alkani-klass-1043265.html Ypox (Ludpoas

oubmmoteka):https://app.onlineschool-1.ru/10-

klass/himiya/predelnye-uglevodorody-alka/article

Ypox (POII):https://resh.edu.ru/subject/lesson/6151/
Haxoxnaenne Buneoypox: http://school-collection.edu.ru/ TIpe3enTanus:
aJIKaHOB B https://ppt-online.org/445176 Ypoxk (Lludposas

11 npupogze. oubmmoteka):https://app.onlineschool-1.ru/10-

CrniocoOsr klass/himiya/predelnye-uglevodorody-alka/article

MOJIYYCHUA U

Ypox (POII):https://resh.edu.ru/subject/lesson/6151/
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https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/

IIPUMEHEHHE

AJIKAaHOB.
[uknoankaHsl:
oOrmras
opmyuna,
HOMEHKJIATypa Buneoypok: http://school-collection.edu.ru/ Bugeoypoxk
U U30MEpH, (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
12 0COOCHHOCTH klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-
CTPOEHUS U tsiklov IMpesenrarms (MHOOYPOK):
XHUMHYECKHX https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-
CBOJICTB, 2250393.html
CIIOCOOBI
IOIYYECHUSA U
MIPUMEHEHUE
Pemenne
pacdETHBIX
3a1a4 Ha
OITpeJIeIICHNE
MOJICKYJISIPHOM [Mpesenrarust (MHDOYPOK): https://infourok.ru/prezentaciya-
bopmyITsl vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-
OpPraHUYeCKOTO plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
13  BemecTBa 1o Buneoypox: http://school-collection.edu.ru/ Bugeoypox
MacCOBBIM (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-

JIOJIIM aTOMOB
9JIEMEHTOB,
BXOOAIIUX B
€ro COCTas.
Cucremartusail
ust 1

klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

00001IeHne

3HAaHUH I10
TEME
An : .
FOJ:J?;H%CKH Buneoypox:http://school-collection.edu.ru/
i st oBias Ypox(SAKJTACC):https://www.yaklass.ru/p/himija/10-
(b(I: ﬁ’ Ham klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
HOI\I/)IGZKJI;T a BI/II[COYpOK
Pa, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
QJICKTPOHHOC U .
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-
14 MIPOCTPAHCTBEH - . -
izomeriya-i-fizicheskie-svoystva ITpe3enrarius
HOC CTPOCHUC . . C ..
MOTCKVT (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
o Z . klass-5028230.html Vpox (Lludposas
;EYTK ?mypc_ oubmoreka):https://app.onlineschool-1.ru/10-
EBOM ep s klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
P (PDII):https://resh.edu.ru/subject/lesson/5412/
AJIKECHOB
Ypoxk (SIKmacc):https://www.yaklass.ru/p/himija/10-
dusndeckue u klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-
XUMHAYECCKHE svoistva-6892975 Buaeoypoxk:http://school-collection.edu.ru/
15 CBOWCTBA [Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-po-
AJIKEHOB. himii-alkeny-10-klass-5028230.html
ITpaBuio VYpox (Lludposas 6udamnoreka):https://app.onlineschool-1.ru/10-
MapkoBHUKOBa klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5412/
Crioco6ir Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-
MOJIYYCHHUA U .
16 DHMCHEHIE 6895074 Buneoypok: http://school-collection.edu.ru/ Tlpe3enTanus
aJI;KCHOB (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

klass-5028230.html



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html

Ypox (Lludposas 6ubnmnoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5412/

[IpakTnueckas
pabora Ne 1 o

TeMe [Mpesenrarust (MHPOYPOK): https://infourok.ru/prezentaciya-na-
17 '"Tlomyuenue temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
STUJIEHA U Buneoypok: http://school-collection.edu.ru/
I/I3y‘IeHI/Ie €ro
CBOUCTB"
Permere Ypoxk (Axmace):https://www.yaklass.ru/p/himija/10-klass/reshenie-
A THEDE raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-
Ea a1 produktam-sgoraniia-6874542
A https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-
OIIpCACIICHUC . . ..
18 N zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-
o M};Hp massovoi-dole-khimicheskogo- -6874541
pMY [pesenranus(MHD®OYPOK):https://infourok.ru/konspekt-uroka-po-
OpFaHI/I‘IGCKOFO .. . . . .
ermecTBa himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-
B TB
- veschestva-klass-3946056.html
Buneoypoxk: http://school-collection.edu.ru/ Ypox (SKmacc):
AJKaaueHsl: . ..
COMDsKEHELLE https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
P : 6579439/alkadieny-6899278 (Buieoypok
I/I30J'II/Ip0BaHHI)I . .
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
e, . ] i
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
19  kymynmpoBaHH . .
e osobennosti-svoystv-sopryazhennyh-alkadienov Ilpe3enTanus
OC'O SermocT (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
S ICKTDORHOrO alkadieny-10-klass-4636620.html Ypox (Lludposas
P oubimoreka):https://app.onlineschool-1.ru/10-
CTpOCHUSA

klass/himiya/alkadieny-kauchukil/article
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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://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
http://school-collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
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Buneoypok: http://school-collection.edu.ru/
VYpoxk(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278 Buuneoypok

XUMHUECKUE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
20 CBOMCTBA klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
CONPSHKEHHBIX osobennosti-svoystv-sopryazhennyh-alkadienov Ilpe3enrarus
JTMCHOB (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypok (Lludposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/10-

CriocoObI klass/uglevodorody-6579439/alkadieny-6899278 Ilpe3enTarus

pq | TOJyHeHHS K (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
IPUMEHCHHE alkadieny-10-klass-4636620.html Ypok (L{udposas
AIKagUEHOB oubnmoreka):https://app.onlineschool-1.ru/10-

klass/himiya/alkadieny-kauchukil/article
AJIKWHBIL: Buneoypox: http://school-collection.edu.ru/
TOMOJIOTUYECKU VYpox(SAKnace):https://www.yaklass.ru/p/himija/10-
il psin, oOrast klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-
bopmyina, 6892969 Buneoypox (MHTEPYPOK):
HOMEHKJIATypa, https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
22 | DIEKTPOHHOE U uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-

IIPOCTPAHCTBEH
HOE CTPOEHUE
MOJIEKYI,
¢buznueckue
CBOMCTBA

svoystva-poluchenie TIpesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypox (L{udpoas
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article



http://school-collection.edu.ru/
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://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
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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://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
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Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-gomoloqi-6912879
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(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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’ (POII):https://resh.edu.ru/subject/lesson/4775/
¢buznyeckue
CBOICTBa
Buneoypox: http://school-collection.edu.ru/
Ypox(SIKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-
XUMUYECKHe . .
cBoficTRa primenenie-6912880 Bn_neoypox .
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133 :;I:;Z{m himicheskie-svoystva Ypok (Lludposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article
VYpox (POII):https://resh.edu.ru/subject/lesson/4775/
XUMHAYECKHE Buneoypoxk:http://school-collection.edu.ru/
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primenenie-6912880 Buueoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystvaYpox (Iludposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

Buneoypok: http://school-collection.edu.ru/ Ypok (Lludposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article

Buneoypok: http://school-collection.edu.ru/

Buneoypoxk: http://school-collection.edu.ru/ Ypox (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

VYpox (POII):https://resh.edu.ru/subject/lesson/4775/

[Mpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
1540148.html Buneoypox: http://school-collection.edu.ru/ Ypox
(Qudposas dubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
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Buneoypox: http://school-collection.edu.ru/ Ypok (Lludposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

Buneoypok: http://school-collection.edu.ru/
https://youtu.be/kKUbebihjhO

https://youtu.be/dNoxefooPwl

I[Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kl-5218206.html

Buneoypoxk: http://school-collection.edu.ru/
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Buneoypok: http://school-collection.edu.ru/ TIpe3enTanus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
obobschenie-znaniy-po-teme-uglevodorodi-447951.html
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Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-
organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
Kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
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[IpakTnueckas
pabora Ne 5.
Pemenne
SKCIIEPUMEHTAI
BHBIX 33J1a4 MO
TEME
"Pacrio3HaBaHH
e
OpraHUYECKUX
coeqrHeHnin"

KonTponsHas
pabota o Teme
"A3oTcoaepxka
nue
OpraHuyecKue
coenuuenus"

OCHOBHEBIE
HOHATUS XUMUAU
BBICOKOMOJICKY

Buneoypoxk:http://school-collection.edu.ru/

Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
Buneoypoxk:http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
http://school-collection.edu.ru/

JISIPHBIX
COETUHEHUN U
METOIbI UX
CHHTE3a —
MOJTMMEPH3aIN
AU
IIOJINKOHICHCA
LM,
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[Mpesenrarus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-
3458498.html Ypoxk (SIKnace):https://www.yaklass.ru/p/himija/10-

%8 nepepaboTka klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-

IUTaCTHKA i-prakticheskoe-ispolzovanie-polimerov-6874539 Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6095/

DnacToMepsl:
HATYpaIbHBIN Ypox (SIKmacc):https://www.yaklass.ru/p/himija/10-

99 | cuHTeTHYECKHUE klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-
Kay4yKH. i-prakticheskoe-ispolzovanie-polimerov-6874539
Pesuna
Bonokna:
HaTypaJbHbIE, [Mpesenrarust (MHPOYPOK): https://infourok.ru/prezentaciya-na-
HCKYCCTBEHHBIC temu-volokna-775635.html

10 , Buneoypox: http://school-collection.edu.ru/

0 CHHTETHYECKUE Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/10-
. [lomumepst klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-
CHEIHATLHOTO i-prakticheskoe-ispolzovanie-volokon-6874540
Ha3HAa4YCHUA

10  IIpakrtuyeckas [Mpesenrarus (MHPOYPOK):https://infourok.ru/prezentaciya-k-

1 pabora Ne 6. uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-
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[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-
atome-klass-587955.html Buaeoypok: http://school-collection.edu.ru/
VYpox (POII):https://resh.edu.ru/subject/lesson/6479/

XUMHYCCKHUI Ypox(SKnace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
JJIEMEHT. poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-
H3oTomsl atoma-6936621
Vpoxk (Lludposas 6ubnmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl1/article
Crtpoenue
ZZZI;TO%;II{(HHX Vpoxk (SIKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
ATOMOB poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-
’ elektronov-v-atome-d-orbitali-6931775
KBAHTOBBIC
quciia
Knaccuukart Buneoypok(MHTEPYPOK):

ST XUMHYECKHUX
3JIEMEHTOB (-,

https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma
Ypoxk(SKnace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

E ’ede’ ) poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-

JICMCHTBI .. . .
elementa-po-eqo-polozheniiu-v-periodiches -6585752

Pacnipenenenue [Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-

QJICKTPOHOB 110

himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-
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https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
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ATOMHBIM energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html

opouTansam VYpok (Hudposas 6ubimoreka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article
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Ypox (Lludposas 6ubnmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

[Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypoxk:http://school-collection.edu.ru/

IMpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(SKnace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-
periodicheskaia-sistema-khimicheskikh-elementov- -6948490
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[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
teme-pshe-d-imendeleeva-klass-3247664.html
Buneoypox:http://school-collection.edu.ru/

8 Zfﬁd ai}l;zhgzx " YPO-K(-}-IK.-HaCC)IhttpSZ/_/W-V-VW.VaHaSS.I’U/D/himiia/].l-k-|aSS/08nC-)-ane-
CITOKHELX poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-
svoistv-elementov-i-ikh-soedinenii-po-perioda -6957324
BCIICCTB I10
rpynmam u
nepuoaam
CucreMaTtu3aiu Ypoxk(SKnace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
9 s 1 00001eHNe poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
3HaHUI 110 TeMe elementa-po-ego-polozheniiu-v-periodiches -6585752
BanentHoCTh 1 I[Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
BaJICHTHBIC himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
BO3MOKHOCTH 282695.html
aTtoMoB. CBsI3b Buneoypoxk:http://school-collection.edu.ru/
10 = smexkTpoHHOU Buneoypok
CTPYKTYPBI (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
MOJIEKYJI C UX klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-
reOMETPHUECKU atomov-himicheskih-elementov
M CTpOEHHEM VYpox (POL):https://resh.edu.ru/subject/lesson/6332/
Zﬁ;{ecmﬁ [Mpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
11 ;Z:il;mMH Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
o0Opa3oBaHUs

KOBAJICHTHOU

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
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http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
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
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0 KOMIIIEKCHBIX

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

Buneoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypox ¢

12 coegwHCHMSIX: Mpe3eHTaluen
COCTaB U (MH®OVYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na_t
HOMEHKJIATypa emu_kompleksnye soedineniya 11 klass-589677.htm)
Buneoypoxk:http://school-collection.edu.ru/
Bemecrtsa
MOJIEKYJIIPHOT'O
" Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-
HEMOJIEKYIISIPHO klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-
13 IO CTPOCHHA. kristallicheskikh-reshetok-6926175
Turs https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
KPHCTAJUTNYECK stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-
UX PELIETOK U veshchestv-ot-tipa-kristallicheskoi-res_-6926176
CBOICTBa
BCIICCTB
oHsTHE O [Mpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-dispersnie-sistemi-klass-3453293.html Buneoypok:
14~ MICTICPCHBIX http://school-collection.edu.ru/
creTemax. Vpox(SKace):https://www.yaklass.ru/p/himija/11-klass/khimiia-
IIpencrasnenue

rastvorov-7109506/dispersnye-sistemy-smesi-6980590 Buneoypok
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https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
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0 KOJIJIOMTHBIX
pacTBopax

Hctunneie
pacTBOpPBIL:
HACBIIIEHHBIE U

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
VYpok (ludposas 6ubimoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4939/

I[Mpesenrarus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-dispersnie-sistemi-klass-3453293.html Buxeoypok:
http://school-collection.edu.ru/
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590 Buneoypok

|5 ~ HeHACHICHHbIC (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
, klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
PacTBOPUMOCTb. elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
Kpucramnoruap veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
aThl Vpoxk (L{udposas 6udbanoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(PDII):https://resh.edu.ru/subject/lesson/4939/
Crocode! [Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-po-
16~ CoPAKCHI himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-
HOHTICHTpatyta 2507208.htm|
pacTBOpOB -
Pemrenue 3agau
C
17 |~ Hcmonb3OBaHKe Pemry EI'D:https://ege.sdamgia.ru/ Buneoypoxk:http://school-
M TIOHATUHN collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
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https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Buneoypok: http://school-collection.edu.ru/ TIpe3enTarnus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
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Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

20
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1 Pemry EI'D:https://ege.sdamgia.ru/
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[Mpesenrarus (MHPOYPOK):https://infourok.ru/prezentaciya-11-
klass-klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758 Buneoypok

21 . .
;O};Eazeigz (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
311;’6 fmTH . Klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-

P P reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypox (L{ugpoas

XUMHYCCKUX .

CAKILIAX oubmoreka):https://app.onlineschool-1.ru/11-
%a 60H aTO' e klass/himiya/klassifikaciya-himicheskih-reakc5/article Ypoxk

patop (POII):https://resh.edu.ru/subject/lesson/4938/
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IMITECKIX Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-

22 —_ klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-
peartuti. reaktcii-termokhimicheskie-uravneniia-6964761
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B .
23 PITHEICHIDLTIO Pemry EI'D:https://ege.sdamgia.ru/

yYpaBHEHUSIM
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[Mpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-
faktory-vliiaiushchie-na-skorost-reaktcii-6964759 Buneoypok

24 Pa3InYHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
(bakTopoB. klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
Karanus u reaktsii Ypoxk (Lludposas 6ubmroreka):https://app.onlineschool-
KaTaJn3aTopbl 1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article

https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article
I'omorennsie u

25  reTreporeHHbIC Buneoypoxk:http://school-collection.edu.ru/
peakunu
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pabora Ne 1 mo
Teme "Buiine [Mpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-uroka-

pg PR himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
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3516838.html Buneoypox: http://school-collection.edu.ru/
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N IMEHTOR metallov-7183914 Buueoypok
71 ) (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
OcobeHHOCTH . . . .
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
CTPOCHHUA . ... .
EKTDO vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypoxk
JICKTPOHHBIX .
P (Iudposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
000104YeK - .
klass/himiya/metally/article
aTOMOB
MECTaJIJIOB
Buneoypoxk :http://school-collection.edu.ru/
Oomrue Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-
busnueckue klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
CBOMCTBa metallov-7183914 Buneoypok
72 = MeTamios. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
[Tpumenenue klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
METaJJIOB B vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypok
OBITY M TEXHUKE (Hudposas dudbmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article
CrutaBbl VYpox(P3II):https://resh.edu.ru/subject/lesson/4961/ TIpe3enTarus
73~ MeTauIos. (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
Koppo3zus elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
METaJIIOB Buneoypoxk:http://school-collection.edu.ru/
74 DIEKTPOXUMHY Ypox(P3II):https://resh.edu.ru/subject/lesson/4961/ TIpe3enTarus
CCKHH psit (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
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https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
http://school-collection.edu.ru/
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
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http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html

HaIlpsHKEHUN
METAJIJIOB.
OO6mmue
CIIOCOOBI
MOJTyYCHUS
METAJLJIOB

Pemrenue 3amau

elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypox:http://school-collection.edu.ru/

75  pa3nu4HBIX Pemy EI'D:https://ege.sdamgia.ru/

THUIIOB

Oo6mas

XapaKTECPHUCTHK

a MetayuioB IA-

TPYIIIBL

Ilepuoanuecko

" CHCTS:H [Mpesenrarust (MHOOYPOK):https://infourok.ru/prezentaciya-po-

XUMHUUYCCKUX . . . .
himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html

3JICMCHTOB. -

Harorii 1 Buneoypox: http://school-collection.edu.ru/

Kaﬂlfﬁ' Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-

76 o 'eHHe klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-

(pmﬁecm’e " metallov-ia-iiia-grupp-7183916
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

XUMHNYCCKUC . ..

N -klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-

CBOMCTBA, ..
schelochnye-metally-schelochnozemelnye-metally-alyuminiy

MMPUMCHCHUC

IPOCTBIX

BEIIECTB U UX
COETUHEHUN.
JlaGopartopHbIit
OITBIT 4
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http://school-collection.edu.ru/
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https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
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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://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy

77

78

"B3anMOeiCTB
W€ MICJIOYHBIX U
IIEeJI0YHO3EeME
BHBIX METAJJIOB
C BOJIOU
(BO3MOXKHO
HCIIOJIb30BaHNUC
BHJIeOMaTepHal
oB)"

OOmas
XapaKTEPUCTHK
a METaJIoB
[HA-rpymms
[Iepunonnuecko
W CUCTEMBI
XAMHUYECKHUX
DJICMEHTOB.
Marnuit u
KaJIbIHM:
MOJTy4YeHUE,
¢buznueckue u
XAMUYECKHE
CBOICTBA,
MIPUMEHEHHE
MPOCTHIX
BEIIECTB U UX
COeIMHEHUI

KéctkocTh
BOIBI U

[Mpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Buneoypoxk: http://school-collection.edu.ru/
Vpoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
schelochnye-metally-schelochnozemelnye-metally-alyuminiy

[Mpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-po-teme-zhestkost-vodi-453702.html
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https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html

CII0COOEI €é

Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-

yCTpaHEeHUs klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154
ATIOMUHHA: VYpox(SAKnace):https://www.yaklass.ru/p/himija/11-
MOJIy4YCHHE, klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
79 ¢busnyeckue u metallov-ia-iiia-grupp-7183916/re-6¢cc74465-dfa5-4f80-9339-
XAMUYECKHE a20ef511dc62 Ipesenranus
CBOWCTBA, (MH®OVYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-
[IPUMEHCHHE klass-4710727.html
AmdorepHbie
CBOICTBA
OKCHga U
TUAPOKCHUIA
AJIFOMMHUA,
THAPOKCOKOMILI
€KCHhI
:;fif::;’;:x Bmeoypoxzhttp://school-colIection._edu.ru/ _
. Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-
80  JlaGopaTopHbIii L o
klass/himiya-11-klass-rudzitis-g-e#
OIBIT 5 . Vpox(P3II):https://resh.edu.ru/subject/lesson/4960/
"B3anMoOencTB
nue
TUAPOKCHUIOB

AJTFOMUHUS U
IIAHKA C
pacTBopamu
KHUCJIOT U
meyrouei"
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https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/

Pemenue 3agau

81  pa3nMuHBIX Peury EI'D:https://ege.sdamgia.ru/
THUIIOB
[IpakTnueckas
pabora Ne 7.
Pemeriie Ypox:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
82 zii?)fi:;z{zn ekspierimiental-nykh-zadach-po-tiemie-mietally
Buneoypoxk:http://school-collection.edu.ru/
TeMe "MeTaibl
TJIaBHBIX
noArpymm"
[pesentarus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
OOmas mietally-pobochnykh-podgh.html Buneoypox:http://school-
XapaKTEPUCTHK collection.edu.ru/
a METaJI0OB Buneoypok
MOOOYHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
g3 ~ moarpynn (b- klass/osnovnye-metally-i-nemetally/perehodnye-metally
TPYIII) https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
[Mepuonnyecko nemetally/perehodnye-metally
W CHCTEMBI Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
XUMUYECKHX klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
AJIEMEHTOB https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
dusnueckne n [MpesenTamus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
XUMHUYECKHE mietally-pobochnykh-podgh.html Buneoypox:http://school-
84 CBOHCTBa Xpoma collection.edu.ru/

U €ro
COE€IUHEHHH, UX
MIPUMEHEHUE

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally



https://ege.sdamgia.ru/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
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http://school-collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

VYpok (AKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

[Tpesenrarnus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html Buneoypox:http://school-

Baxueiimme collection.edu.ru/

COCIMHEHUS Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

Maprasia. -klass/osnovnye-metally-i-nemetally/perehodnye-metally

85  Ilepmanranat https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

KaJIus, €ro nemetally/perehodnye-metally

OKHCIJIUTEIIbHBIC VYpox(SAKnace):https://www.yaklass.ru/p/himija/11-

CBOICTBa klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/material.htmI?mid=35890

dusnueckue u Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-

XUMUYECKHE klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-

CBOIMCTBa 7224313

86 Kene3a U ero https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-

COEIUHEHUH. 7200709/tcink-i-ego-soedineniia-7224311 Buueoypok

[Tonyuenue u
MIPUMEHEHHE
CILIaBOB Kele3a

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(P3I):https://resh.edu.ru/subject/lesson/3534/
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dusunueckue u
XUMHUYECKUE
CBOMCTBA MeIU

[Mpesenrtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html Buageoypox:http://school-
collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally

87 u eé https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
COEIUHEHU, UX nemetally/perehodnye-metally
IPUMEHCHHE Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
duznyeckue u
XUMHYCCKHUE [Ipe3enTanus
CBOWCTBA IIMHKA (MH®OVYPOK):https://infourok.ru/material.htmI?mid=35890
U €ro Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
COEIMHEHMH, X klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
IIPUMEHEHHUE. 7224313
88 I'mapokcoxoMn https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
JIEKCHI IIMHKA. 7200709/tcink-i-ego-soedineniia-7224311 Buaeoypok
JlaGopaTopHbIii (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
OIIBIT 5 klass/osnovnye-metally-i-nemetally/perehodnye-metally
"KauecTBeHHBIE https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
peakium Ha nemetally/perehodnye-metally
KaTHOHBI Ypox(P3I):https://resh.edu.ru/subject/lesson/3534/
MeTaJuIoB"
[IpakTnueckas
89  pabora Ne 8. Pemry EI'D:https://ege.sdamgia.ru/

Pemenue
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90

AKCIIEPUMEHTA
BHEIX 337134 M0
TeMe ""MeTaibl
MOOOYHBIX
noarpymnm"
Pemenune 3amaq
Pa3IMYHBIX
THUIIOB

Peury EI'D:https://ege.sdamgia.ru/

91

O06o0061IeHuE U
CHCTEMAaTH3allA
Sl I3YYCHHOTO
Marepuasia 1o
TEME
"Mertamabr"

Pemy EI'D:https://ege.sdamgia.ru/

92

KoHntponbHas
pabora 1o Teme
"Meramnbl"

Pemry EI'D:https://ege.sdamgia.ru/

93

AHanu3
pe3yabTaToOB
KOHTPOJIBHON
paboThl,
KOPPEKLMs
oInoOoK

Pemry EI'D:https://ege.sdamgia.ru/

94

Pome xuMun B
oOecreyeHnu
YCTOMYHBOTO
pa3BUTHUs
YeJIOBCUCCTBA.
ITonsatue o

VYpox (Lludposas 6ubnmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
Ypox(P3I):https://resh.edu.ru/subject/lesson/3514/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

Hay4HbIX
METo1ax
HCCIIETOBAHUS
BEIIIECTB

95

Hayunsie
MIPUHIIUTIBI
OpraHu3aluu
XUMHUYECKOTO
MIPOU3BO/ICTBA.
IIpombInieHHBI
€ crocoOsl
MOJy4YCHUS
BaXKHEHIITNX
BEILIECTB

Vpoxk (Lludposas 6ubnmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpox(P3II):https://resh.edu.ru/subject/lesson/3514/

96

XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
Cpeabl U €ro
IIOCJICACTBUA

Buneoypoxk:http://school-collection.edu.ru/

97

Xumus u
3J10pOBbE
YeJoBeKa.
JlekapcTBeHHBIE
CpeacTBa

Buneoypoxk:http://school-collection.edu.ru/
[Mpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html

98

XUMHUSA U,
Pomne xuMun B
oOecreyeHnu
MTUIIIEBOH

0e30macHOCTH

[Mpesenrarus (MHOOYPOK):https://infourok.ru/prezentaciya-na-
temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html

Buneoypoxk:http://school-collection.edu.ru/
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[Mpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html

KocmeTnueckue
u Buneoypoxk:http://school-collection.edu.ru/
99  mapdromepHbie 1 [Mpesenranus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
CpeICTBa. teme-himiya-ekologiya-zdorove-3157847.html
berToBas xumus
Xinis B [MTpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-na-
CTPOUTCIILCTBC. .. . . . .
Bascelime temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
10 1 4711080.html
0 ;TPOHTeHBHHe Buneoypoxk:http://school-collection.edu.ru/
KOHCTpYKLIHOHI Hpe3eI-¥Ta.I_[I/I}I (I/IHCD.OYPOK):https:// infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html
bIC MAaTCPHAJIbL
Xumust B [Mpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-na-
CETbCKOM temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
10  xossiicTBe. 1 4711080.html
1 Opranmnueckue Buneoypox:http://school-collection.edu.ru/
Y MUHEpaJIbHbIE IMpesenTarus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
yaoOpeHus teme-himiya-ekologiya-zdorove-3157847.html
10 CucreMmaru3amnu
5 s 1 000011IeHNe 1 Pemry EI'D:https://ege.sdamgia.ru/
3HAHUU 110 TEMC
OBILIEE
KOJIMYECTBO 10
YACOB I10 )

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepeann B.1., [Ipo3noB A.A., Jlynun
B.B.; mox penakmueii Jlyauna B.B., O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimmonepHoe obmiectBo «M3aarenscTBo «IIpocBemieHue»

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun B.B.; moxg
penakmueii Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTBIO «IPODAY;

AxkuuonepHoe obmectso «M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL

1. Xumus. [lnanupyemsie pesynpraThl. Cucrema 3aganuil. 8—9 kiacchl: mocoOue Ais yuuTenen
obmieoOpasosar. yupexaenuii / A. A. Kasepuna, P. I'. IBanosa, JI. 1O. Jo6potun; nox. pex. I'.
C. Kosanesoii, O. b. Jlorunogoii. — M.: IIpocsemenne. — 2013. — 128 c.

2. Xumus. Tematndeckuit KoHTpoJib. 8—9 knaccel / A. A. Kasepuna, I'. H. Monyanosa, M. I'.
Cnacruna. — M.: HaumonaneHoe obpazoBanue, 2022. — 160 c. (PI'OC. Tematnueckuit
KOHTPOJIb).

3. Ho6potun /1. YO. Kontponupyromiast ¢yHKIHS KOIBHOIO XMMHYECKOT0 SKCIIEpUMEHTa //
Xumus B mkoite. — 2017. — Ne 3.

4. Epoirus [1. I1., Hlumxun E. A. Meroauka penienus 3a/1a4 1o XUMUU: yued. mocooue Jist
CTYJEHTOB II€Jl. UH-TOB 10 Ouo. U XuM. cren. — M.: [Ipocsemienune, 1989. — 176 c.

5. 3notHuKOB D. I'. XuMU4eckuil SKCIepuMEHT Kak crielupruueckuii MeTo1 00yueHus //
[TepBoe centsiOps. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KonnuecTBeHHBIE OTHOLIEHHS B XUMUH // XUMUS O
mkoJIbHUKOB. — 2020. — Ne 4,

7. O6mas metonauka oOydenus: xumuu B mkose / P. I'. Usanosa, H. A. 'opoauinosa, /1. 1O.

Hobpotun u np.; mox pea. P. I'. UBanoroii. — M.: JIpoda, 2008. — 319 c. (Poccwuiickas



akajemus oopa3oBanus — yunutenio). A.A. KaBepuna, P.I'. IBanoga. ['1. HopmaTuBnast 6a3a
XUMHUYECKOT0 00pa30BaHUs B CPEIHEH IIKOJIC.

8.Xumus. Penenure 3ajaHuii MOBBIIIEHHOTO U BICOKOTO YPOBHS CJIIOKHOCTH.

Kaxk momyunts Mmakcumanbhbiid 6aiut Ha EI'D: yue6. mocobue / A. A. KaBepuna,

I'. H. MonuanoBa, H. B. CBupunenkona, C. B. Ctaxanosa. — M.: Untemnext-Llentp,

2015.-216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Ypox (PBII) https://resh.edu.ru

Ypok (Hcnoprai) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[IpesenTamus (Mudoypok) https://infourok.ru
bubnmoreka [{OK https://m.edsoo.ru

IIpesenranus (3Hanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru

VYpok, npesenranun:https://multiurok.ru

Ypok(POKCDOPT):https://foxford.ru
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