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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENIbHOW MNPOrpaMMbl CpPEIHEro o00mIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peamu3yOIIMX OCHOBHBIE 00pa3oBaTElbHbIE MPOrPAMMBI, U
OCHOBHBIX TONOXEeHUN «Crparernn pa3BuTus BocnuTanus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpareruu oOy4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUMXcsl CpeAcTBaMu
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyaibabie nosokeHuss ®I'OC COO o B3anM00OYCIOBICHHOCTH IICJICH,
coliepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMH
o011e00pa3oBaTeabHON OpraHU3alluy, SBISIETCS HEOTHEMIIEMOM 4YacThi0 HX
oOpazoBaHHOocTH. OHO CHYXUT 3aBepUIAlOIIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTH IIEHHOCTH KAacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KyJIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30pOBBI0O M HOpUpPONHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
oOyyJaroniuxcsi Ha ypoBHE cpeHero oomiero o0pa3oBaHus CpelcTBaMu y4eOHOTO
npeamMera «XHMHUS», CONEPKAHME M TOCTPOCHHE KOTOPOTO ONPENEIECHBl B
nporpaMMe MO XUMHH C Y4€TOM CHeUM(PUKH HAyKH XUMHUH, €€ 3HaueHHUs B
MO3HAHWUU TIPUPOJBI M B MaTEPUAIBHOU JKM3HH OOIIECTBA, a TakkKe C y4ETOM
o0lmux 1eqed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazoranusi B Poccuiickoii denepannu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO0 POJib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON KYJIBTYPBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALlMOHATILHOTO HAyYHOTI'O MBILILUICHUS,
B CO3/IaHHE€ I[EJOCTHOIO MPEJCTaBICHUS 00 OKpYKarolleM MHUpE Kak O €AUHCTBE
OpUPOABl U YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS cTajia
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W SKM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHWI HalpaBlieHA Ha pElIeHUe
r100anbHbIX MTPOOJEM YCTOMYMBOIO PAa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIIEBON, IKOJIOTHYECKOI 0€301MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBercTBUM ¢ OOmMMMHM LENSIMH W NPUHLMIIAMH CPEIHEr0 OOIIETo
obOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
W3YUYCHHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLIMyMa, MPOJOJKEHUS
00pa3oBaHUsl B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisIIOIIMMHA ~ TIpeAMETa  «XUMHS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannveckas xumus» u «OOmas w HEOpPraHWYecKas XHWMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHUH) U
OpraHuyeckon xumMuu. PopMUpOBaHUE NAHHON CHUCTEMBI 3HAHUM IIPU U3YYECHUU
npeaMeTa o0ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOrooopasus
BEILIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB Y TEOPUN XUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K U3Y4YeHHI0 y4yeOHOro wMarepuaia H oOyClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHU, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemecTB. (CBeleHHs 00 U3y4yaeMblIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMdecko XWMHUHU IOJIy4arOT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
MpEeACTaBICHUS] O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOUN pEaKIIUH.

[log HOBBIM YyrJIOM 3peHusi B npeaMmeTe «XuMHs» 0a30BOro YpPOBHS
paccMaTpuBaeTCs H3yYCHHBIH Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUYECKUM Marepuad H (PaKTOJOTMYECKUE CBEJAEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHuveckas
XUMUSD» 00yYaromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IO3UIINH,
riy0ke TMOHSATh MCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
000011ar01IeH 10 0OBICHSIOIIEH U TPOTHOZUPYIOIICH.



Ennnas cucrema 3HaHMN O Ba)XKHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOWCTBaxX M NMPHUMEHEHHUM, a TAKKE O XUMHYECKHUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgeTrcs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMH COJEP)KAaHUS, HMEIOIIMMH KYJbTYPOJOTHMYECKH W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBSA3M XHMHH C
JPYTMMH HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIBHOM W MPAKTUYECKOU
NESTENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUSA K IPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHEHTHPOBAaTbCA B OOILIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HaHWM, peleHUus WHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTANIbHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue ydyeOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YyYE€HHMS OPUEHTUPOBAHO  Ha
dopMupoBaHre y 0O0yYaromMXCs MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepUabHOE €IMHCTBO HEOPTaHUYECKOro |
OpraHUYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh NPUPOIHBIX SBICHUM MYTEM OJKCIIEPUMEHTA U
pelleHusT TMPOTUBOPEUMH MEXAY HOBBIMU (aKTaMd U TEOPETHUYECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKke Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOyJaronuxcsi OPUHATHIE NPOrpPaMMON MO XHMHHM THOJIXOJbI K OINPEAECICHHUIO
COJIep)KaHUsl M TOCTPOCHUS TpeaMeTa IperycMaTpuBaoT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUYCHHE s
pPa3UYHBIX BHUJOB JESATEIBHOCTU: pEIIeHUs MpodsieM, MOUCKa, aHalu3a M
00paboTKu uH(popMauu, HEOOXOAUMBIX JJII NPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AEATEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpernojnaBaHusi XMMUU Kak Ha YpPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 0Opa3oBaHus, IIPU OINPECICHUN
COZEPKATEIIBHOW XAapaKTEPUCTUKHU LEJIEW HM3y4YeHHUs IIpeIMEeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKa M KAK OAHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJMYECKOW TOYKM 3PEHUs TAaKOW MNOAXOX K ONPEHACICHUIO LIEJIENM U3y4EeHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS IVIABHBIMM LIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) SABIAIOTCSA:

o (OpMHUpOBAHHWE CHCTEMBbl XUMUYECKHX 3HAHMM KaK  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH



JeKaT KJIIOYEBbIE MOHATHUS, (pyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOCHHWE M TMOHUMAHHE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

o (GopMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHUX peaklui, HEeOOXOOUMBIX [UIsi NpPUOOpeTeHUs
YMEHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHHUHU,
MUMEIOIINX MECTO B IPHUPOJIC, B MPAKTUUECKOI U MOBCEAHEBHOMN KU3HM;

e DPa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIHLHOCTHU, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301MmacHOTO O0pAIEHUS C BEIIECTBAMH.

Hapsimy ¢ aTuM, coaepskaTenbHas XapaKTepUCTHKA TeJIel U 3a7ad U3YYCHHS
npeaMeTa B mporpaMMe 1Mo XMMUW YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CUCTEME CpeaHero odmiero odpazoBaHusi. Ceroans B
OpernojaBaHUM XUMUM B OoJbllleld  CTEHNeHH OTAAETCS  MPEeANoYTEeHHE
NPAKTHYECKONH KOMIIOHEHTE COJIepKaHWsl OOydYeHUs, OpPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEIbHON OpraHMU3alliy, BIAJCIOIIETO HE
HaboOpoM 3HaHUH, a (YHKIUMOHAIHHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTUBHOTO IMOJIyYE€HUS 3HAHUI W MPUMEHEHHs] UX B PEAIbHON KU3HU
JUIS pellieHus] IPaKTUYECKUX 3a]a4.

B cBiI3u ¢ 3TUM TpM W3YYCHHH TpeAMeTa «XUMHUS» JTOMHHHPYIOIICe
3HAa4YCHHE MPUOOPETAIOT TAKKE SN U 3a]]a9H, KaK:

ananTtanus 0O0yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  UHTEIUIEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHUEM;

dopmupoBanre y OOydyarOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIONIMX YHHUBEPCaJbHOE 3HAU€HUE I pa3IUYHbIX BHJIOB
JeSTEILHOCTH: PEIISHUs MpoOieM, TIOMCKa, aHanu3a u o0paboTku mHOpMarmH,
HEOOXOJUMBIX JJii TPUOOPETEHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHOE€ MECTO B T[IO3HAHWUW XHMHH, a TaKXe s OIEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M UY€JIOBEKa U MIPUPOAHYIO CPELLY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYCCKUX
CIOCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATh HOBBIE
3HaHUS 110 XUMHUU B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTUU ISl TIOUCKA M aHalIu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COIePIKaHNUS;

dbopMUpOBaHKE U pa3BUTHE Y 00YJAIONMIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOI0IaTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TIPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydyaroumxcst YOEeXIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XUMHM, €€ BaXXHOW POJU B PEIICHUM TJI00AIBbHBIX MHpoOIeM
PalMOHAIBHOTO MPUPOIOINOIb30BAHMS, OMOJIHEHUS SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUS NPUPOJIHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTU OEpeKHOIro
OTHOLIEHUS K TPUPOJE M CBOEMY 3/I0pPOBbIO, a TakKKe MPUOOpPETEHUs OIbITa
WCIIOJb30BaHUsl TIOJYYEHHBIX 3HAHUU ISl TPUHSITUS TPAMOTHBIX pEUICHUN B
CUTYyallUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yuebHoM mnane cpemHero oOmiero oOpa3oBaHHUS TPEAMET «XUMUSD)
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTrecTBeHHO-HAyUHbIE
PEIMETHD.

OO11ee YMCI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUS! XUMUH, HA 0230BOM YPOBHE
cpenHero oOmiero oobpasoBanus, coctabiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 yac B Hezento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

IIpenmer opraHn4YeCcKON XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuyYeCKHUX
coequneHmniit A. M. byTiepoBa, €€ ocHOBHBIE nonoxkeHHsI. CTpyKTypHbIE (POPMYJIBI
OpraHMYecKux BemiecTB. [omoisorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYeCKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccU(pUKalMu OpraHnyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHH (CUCcTeMaThyeckas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METObl M3Yy4YEHMsS BEIIECTB M HUX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
OMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUIO0 OPTAHMYECKUX BELIECTB
IpY HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKHMH psn. MeraH W d3TaH —
IpocTelline MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XHUMHYECKUE CBOMCTBa
(peakuuu 3aMelleHHs] U TOpPEHUs), HAxXOXXIEHUE B IMPHUPOJE, IOIYyYEHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUM psii. DTUIEH U NMPONWIEH —
IOpOCTEeHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TATOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). ITomyueHne cCHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJIKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifi. ALIETHIIEH
— TPOCTEHINNN TPEACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaklUMM I'MAPHUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINAH,
TOPEHMSI), IOTYyUEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctaB, crpoeHue, (U3NYECKHE W XMMHYECKUE CBOMICTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJIyYEHUE W NPUMEHEHHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 U IOIYyTHBIE
HedTsaHbie Ta3pl. Hedth u €€ mpoucxoxnenue. CrocoObl mnepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTH4YeCKuil), nuponus. [Ipoaykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTANBHBIE METOJbl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
O3HaKoMmJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyKOB MW PE3UHBI, KOJUICKIHUU
«Hedpts» u  «Yromp», MOAETUPOBAHUME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUUECKON pabOoThl: MOJyYEHNE ITHIIEHA
Y U3yYECHHE €T0 CBOMCTB.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM IPOAYKTA PEAKUMU 110 U3BECTHBIM Macce,
00BEMY, KOIIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IPOJYKTOB PEAKIIUN).

Kuciopoacoaep:xkamue opraHu4eckKue CoeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHMPTHL. MeETaHOJ W 3TAHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkiUH C aKTHUBHBIMH METaJUIaMH,
raJIOrT€HOBOJIOPOJaMy, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa ¥ 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaromMHsle  COMPTHL. JTWICHIJIMKOJIb W  TJIMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEakUus Ha MHOTOAaTOMHBIE cIUpTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIMKOJIA.

®deHon:  cTpoEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOMCTBA.
TokcuunocTts (penona. [lpumenenue gpenona.

Anpaerunpl U kemowuwvl. DopManmpIErHl, ALETAIBIACTHI: CTPOEHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUUU OKHMCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOJYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue s Kiacca KHCIOT, peakius 3TepuuKalnn), MoTydeHHe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHE.

CnoxHble >QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cnoxHbIX 3¢upos. Kupsl. ['maponus xupos. [Ipumenenne xupos. buonornueckas

POJIb )KHPOB.



VYrneBoabl:  cocraB, KiacCU(PHUKanus  YrieBoJoB  (MOHO-, JU- H
noyiucaxapubl). ['Jroko3a — mpocTeuuii MoOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XHUMHYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcuom Menu(ll), oxkucimenne ammuadyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. PotocunTe3. OpykTo3a Kak H30MEP IIIFOKO3BI.

KpaxMan u nemironos3a Kak NpupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heuosio3bl.  Pu3MuecKkue W XHMHYECKHE CBOMCTBAa Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3Yy4YEHMS BEIIECTB M HUX IPEBpAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammMopeicTBue Kpaxmana ¢ HOJAOM),
IIPOBE/ICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacu€rHble 3anaum.

Borlunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIUN).

A30TcozepKaluye OpraHunuecKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranudeckue coeauHenus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INMUuHA). bronornuyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTunbl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPUYHAsg M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, ICHATYpALlHsl, KAYeCTBEHHbIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB Mpu
HarpeBaHUM, IBETHbIE PEaKUU OEIKOB.

BbicokoMoJieKy IsIpHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIDHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHSITUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJISI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKIIA.

OO011re ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiIacCU(PUKaAIUs, MEPUOANIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIUPOBAHUE.

@dusnka: Marepus, DJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(bepMeHTHI).

['eorpadus: MuHEpaAIBI, TOPHBIC TOPOJIBI, TOJIE3HBIC MCKOTAEMbIC, TOILIUBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO MHUTaHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTEpUAIIbI U3
VCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHH

XumMu4eckuii snaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00010YKa. DHEpPreTuuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieliCHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOHDUTYpaIKs aTOMOB.

[lepuonnueckuit 3akoH u Ilepronnueckas cucteMa XUMUYECKUX JJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepuoauyueckoil cuctemsl
xumuuecknx aneMmeHtoB JI. M. MengeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIINaM U MEPUOJIAM.
3HavYeHue NEePUOANYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHMYECKass CBs3b. BHJbl XHMHYECKOW CBSI3U
(koBaJIeHTHas HEMOJISIpHAS W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBs3W (OOMEHHBII U  JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKHU.

[lonstne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Howmenknarypa
HEOPraHUYECKUX BellecTB. ['eHeTuyeckas CBA3b HEOPraHUYECKHWX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukammss  XMMHYECKHUX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCHMMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTumbie
peakiuu. XHUMHUUYECKOE paBHOBecue. DaKkTOpbl, BIMAIOIIUE HA COCTOSAHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.

DnekTponauTnyeckas aucconuanusa. CriibHbIE U ciadbie 351eKTpoauThl. Cpena
BO/JIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpaJIbHAs, 111€JIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpanus tabnui «Ileproandeckas cucremMa XUMHUYECKUX 3yemMeHToB [[. .
MenneneeBa», U3ydeHHE MOJEICH KPUCTAUNIMYECKUX PEHIETOK, HaOIIoJIeHue U
OTNHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIBIO YHUBEPCAIBHOTO HWHJMKATOpPa, PEaKIUU HOHHOIO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTH
XUMHYECKOU pEAKIINI.

Pacuérurle 3amaun.

Pacu€rel 1O ypaBHEHMSAM XMMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACU€Thl C HCIOJB30BAHHEM IIOHSTUSA «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckoi  cucreme
xumuueckux sneMeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETaUIoB (Ha mMpuMepe
KHCJIOpPOJIa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXXKHEUINIMX HEMETAUIOB (TaJloOr€HOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpeMHHs)) U MX  COeAMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IpruMmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Meramnsl. Ilonoxenne meraiioB B llepuoanueckon cucremMe XMMHYECKUX
anementoB . . MenneneeBa. OCoOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. O0mue gusznueckue cpoiicTBa MeTaioB. CIulaBbl METAILJIOB.
DNEKTPOXUMHUYECKHN psAJl HAIPSHKEHUI METAILIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIMX METAUIOB (HATPUM, Kauil, KaJbIUH,
MarHui, aJlOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MmomyyeHus: MetauioB. [IpuMeHeHre meTamwioB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTaibl M CIUIaBbl», 00Pa3I0OB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJIEHWE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJ0Uel, KaYeCTBEHHBIC PEaKI[M1 Ha KATUOHBI METAJIJIOB).

PacuérHnble 3anaumn.

Pacuéter maccel BemiecTBa uian 00bEMaA ra3oB MO HU3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHUYECKOM, YHEPTeTHUYCCKON W IMHIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAHULHMHBL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO
MOJIy4YE€HUSl BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIINE CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHbIE MAaTE€pHallbl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEpaJbHbIC
yaoOpeHus.

XuMHsT U 30pOBbE YEIIOBEKA: MPABUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE€30MaCHOTO KCIIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzaumss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHnveckoi xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOIlIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATUNA, SBJISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHamu3, CHHTE3, KIacCU(PUKALMS, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dwusuka: MaTepus, YJHEPTHsI, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HMOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, SJHEPreTHUECKUI YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3UYECKHE BEIMYUHBI M CIUHHUIIBI UX
U3MEPCHHSI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MUKPO3JICMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTyprusi, POU3BOJICTBO
CTPOUTEILHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBEHHOE TPOU3BOJACTBO, ITHINEBAs
HPOMBIIIICHHOCTh,  (hapMalleBTUYECKas  HPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
3JIEKTPOHHAS POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIHIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
00yYarloIMUMUCA TpOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMEeTHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHUS MPOrPaMM CPEIHEro OOIIEro
00pa30oBaHUsl SIBISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHErO
oO1rero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIOIINE:

OCO3HaHWEe OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/IEICHUIO;

HAJTMYUE MOTUBAIMHA K O0yUCHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUUYECKUX TPAJULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaromuxcsi PyKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU I€I0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS YKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeaMeTa «XUMHS» JOCTUTalTCsS B
€AMHCTBE YYEOHOM U BOCHUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJieaJaMd POCCHUUCKOr0 TPaKJAHCKOTo OOIEecTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJarmuxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITa I[TO3HABATEIILHOW U TNPAKTUYECKON JESITeIbHOCTH
oOyyJaronuxcsi 1o peaausalii NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacCTH:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW [IEATEIBHOCTH IPU CO31aHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTM MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX [IPU aHAIU3€E Pa3INYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) MaTPHOTHYECKOTr0 BOCIIMTAHUS:

LEHHOCTHOIO OTHOLICHWS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTCYECTBECHHON XHMMUM,

YBaXEHUS K MPOLECCY TBOpPYECTBA B O0OJIACTU TEOPUUM M MPAKTUYECKOIO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKEHHUSA HAYKH €CTh PE3ysbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOT'O TPYyAa YYEHBIX U NPAKTUKOB;

MHTEpECca M IO3HABATENbHBIX MOTHBOB B IOJYYEHMH H MOCIEIYIOIIEM
aHanu3e MH(QOpPMAIMK O MEPEIOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TIOBEIECHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y NIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IMOCTYIIKM CBOMX TOBapUUIEH C
MO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME IOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMUMAaHUsl LEHHOCTEH 310poBOro u 0e30macHoro o6pasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMYy U
IICUXUYECKOMY 370pPOBBIO;

coONIoeHNsT TpaBWJI OE30MAaCHOTO OOpalieHus] C BeUleCTBaMH B OBITY,
ITIOBCETHEBHOM KW3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH TPaBWJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOLIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIEHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATeNbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W JpYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]a4
COILIMAJIbHON HAMpPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPodeccruid pa3aIuvyHoro pojaa, B TOM
YKCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMHU;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUAYaJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymed Mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH TIeJIeCOOOPAa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOJeM, BIHUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COUUAIIBHOU CPEIbI;

OCO3HAaHMUSI HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHXKCHUN XUMUHU IS
pelIeHus: BOMPOCOB PAllMOHAILHOIO MPUPOAONOIb30BAHNUS;

AKTUBHOIO HENPUATUS JACWCTBHH, TMPUHOCIIIMX BpPEJ OKPYXKaOUIEH
OPUPOIAHON Cpejie, YMEHHsSI IPOrHO3UMPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOr0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATEeNbHOCTU HKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLUAIBHOMN
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMUM Kak HayKH, OCO3HaHHS €€ poJid B
bopMUPOBAaHUU PAIMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
NpeACTaBlICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOABl U UYEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TMPOoOJIeM COXpaHEHUs
IIPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJIE  COBPEMEHHOMU
UUMBWIM3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BAXHOM pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOW, DHEPIreTUUECKOU, MUIIEBON U
IKOJIOTHYECKON 0e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIIEUCHUM YCIOBUMN
YCHEUIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOrO YJieHa
0o0IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpPA U
MPOUCXOMSAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4YHbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS U1
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pazauyHbIX chepax nmpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHMS y4eOHOro IpeaMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS dbopMHpOBaHUA  MHPOBO33PEHHSI  OOYydarOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIE MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMa, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YUEOHbIE NEHUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATLHOM KOMITETECHITH 00YJarOIINXCS;
CIOCOOHOCTH oOyyarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBHUSI B IIO3HABATEIbHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHble PE3yJbTAaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JIEUCTBUSAMMU.

OBJagenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJILHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JAESATEIbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUH HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKHU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsi OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU JJis KJIAacCU(PUKAIIMU BEIIECTB WU
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCy>kKIeHus (MHIYKTUBHbBIC, I€yKTUBHBIE, IIO
aHAJIOTHUM), BBISABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYecKas QopMyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH YUYeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BELIECTB M XUMHUYECKUX
peaKuunii;

(OpMyIMPOBATH LIEJIU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CAMOCTOSATEIIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJCIaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENICKOM M MPOEKTHOM
NEeSTENBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a]ay, NPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHHUS.

3) padora ¢ nagopmanueii:

OPUCHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHMOpMarmu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUIOB U (HOpM
npeACTaBICHuUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSITH PA3NIMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHWS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHNA U PA3JITUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBa TIpH paboTe C
XUMUYECKON uWHGOpMAIMEe: TPUMEHSATh MEXKIpeAMEeTHbIe ((hU3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOUM TEMBbI B XOJ€ TUAJIOTa W/WUTN
JUCKYCCUU,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEILHO BBITIOJIHEHUS TIPEIOKCHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAIIMCH pe3yIbTaTOB ITO3HABATCIBHOW JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOTro MpoekTa u (hopMyIupoBaTh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TIO3WIMHA B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTeNIbHOCTh, Ompesenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHCTBHHA TIpU
BBITIOJITHGHUH YYEOHBIX W HCCJICNAOBATEIbLCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN CcrMOCO0 WX penieHus ¢ Y4ETOM TOJNyYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

INPEIJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS M KyJbTYypbl JIMYHOCTH, €€
(GyHKIHOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIQJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIINE TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000110YKa aToMa, MOJIEKYJI1a, BAJIEGHTHOCTh, JIEKTPOOTPUIIATELHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas W COKpall€HHAs), MOJIb, MOJSpHAas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOAHBIN CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUI psAJl, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ W a30TCOJEpKaIIUe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCTMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opranunveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallie B OCHOBE IOHMMAaHUS IPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX
SBJICHUW, (DAKTOJIOTMUECKHE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAaXXHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY U
PAKTUYECKOH AESITEIBHOCTU YEII0BEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIEHUN OPTaHUYECKUX COEANHEHN;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOIB30BATh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMyll OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTaHMYECKHX BEUIECTB MJI WLIIOCTPAIUU HUX
XUMUYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIIEKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINpEACIEHHOMY
KJIaccy/Tpynmne coelrHeHuN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCoepKaliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHUS 110
cuctematuyeckoi Homenkiarype (IUPAC), a taxke NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHUYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
STHJIEHTIIUKONb, TIULEPUH, (eHOo, (opMalbaerusl, aneTaibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACII0TA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPENENSATh BUAbl XUMHUYECKON CBSI3H B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSTH TIOJOXKECHHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

chOPMHPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MNPOIMWIIEH, AalETUJICH,
oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
TJIUIEPUH, (EHOJ, aleTalbJACTHl, MypaBbUHAas U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HHMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Chlpbs  (HE(QTh, MNPUPOIHBIN Ta3, yrojib), CHOCOOBI HUX NEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUI TIPOBOJIUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HMCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMEHHWH BJIAIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUH MPU W3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHre, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
NoCcyJI0il ¥ JlabopaTOpHBIM OOOPYJIOBaHMEM, a TaKXKe IMpaBUiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW ITUIAHUPOBATH U BBINONHATH XUMHYECKUI
DKCIEPUMEHT (IIPEBPALLIEHNS] OPraHUYECKUX BEUIECTB IPU HATPEBAHUU, NIOJIyYEHNE
STUJIEHAa M U3Yy4YeHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpeBaHWUU, I[BETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBHUM C TMPaBWIAMH TEXHUKH OE€30MAaCHOCTH TIpU OOpaIleHuu C
BEIIECTBAMU U J1AOOpPAaTOPHBIM OOOpPYJOBaHUEM, TPEJACTABISATh PE3YIbTAThI
XUMHUYECKOTO SKCIEepUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIUPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1eaecooOpa3Horo TOBEASHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3JECHUCTBUA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHHUYECKHUX
BellleCTB, MoHuMasi cmbica mnokazarens [I/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIECHUSI W MNPEAOTBPALCHUS KX BPEAHOTO BO3JEUCTBUS HAa OpPraHUu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIISCTB W
XMMHUYECKHUX SIBICHUM;

JUISL CIICTIBIX MW CJIA0OBHSIIMX OOYYalOIIMXCS: YMEHHE HCIOJIh30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOM COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
GyHKIHOHATBHOM IPAMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUsI TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMUECKas PEIIETKa,
TANBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
DIEKTPOJIUTUYECKAST JIUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIuu, XUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconumanuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUS] MACChl BEUIECTB, 3aKOH COXPAaHEHHS U MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHMMYECKUX SIBIICHUM, (PAKTOJOTHMUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MacHOM UCTOJIb30BAHUN BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM NEITEILHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKT€pHbIE MPU3HAKU IMOHSITHM,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIUMUE IOHSITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLICHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCHOJIB30BAaTh XUMUYECKYI0 CHMBOJIHMKY MJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPaBHEHUM  XMMHYECKUX  pPEAKLUH,
cucrematnieckyto HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbli ra3, yIVIEKMCIBIM ra3, aMMMaK, rami€Has
U3BECTh, HETalIEHasi U3BECTh, IUThEBAs CO/IA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKAsl, BOJOPO/IHAsI) B COEIMHEHUAX, THII
KPUCTAJUIMUECKON pEHIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTMHCHUU;

c(OpMHUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB II0 HUX COCTaBy K OIpeAeNEéHHOMY Kiaccy/Tpymnie
COEIMHEHHMH (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAILIbl, OKCUblI, OCHOBaHUS,
KUCJOTHI, aM(OTEpHbIE TUAPOKCUABI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MIEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckon cucremsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, HMCHOJIB3ys MOHATHS «s-, p-, d-
DIIEKTPOHHBIE opouTtanm, «QHEPreTUYECKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMMYECKHUX DJIEMEHTOB M MX COCIUHEHUN
110 IepuoaaM U rpynnaM llepuoanyeckon cucremMbel XUuMUYECKUX d1eMeHToB [I. 1.
Menneneena;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMHUYECKHME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3IM4HBIX  KIIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pazIMYHBIM IIPU3HAKaM (YUCIY M COCTaBY pPEArupyrolluX BEUIECTB, TEIJIOBOMY
3ppeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaanu3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISTh YPAaBHEHHs PEAKIUil pa3iIMuHbIX
THUIIOB, TIOJIHbIE U COKpPAUIEHHbIE YPABHEHUS PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KaueCTBEHHBIH COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS IJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XUMUYCCKOMN
peaKkiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aercteus (mpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBINIJICHHOTO MOJYYeHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIWX HAyYHBIX MPHUHIIMIAX H
AKOJIOTHYECKUX MPOOJIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IPY XUMHYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJTHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3ioKeHHe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpeNEeNeHNe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PAa3IUIHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIuu Ha cyibdar-, kapOoHaT- U
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PELICHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
TeMaM «Metamely B «HemeTamib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHHUKU
0e30macHOCTH TIPH OOpAIIEHUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil U (HOPMYITUPOBATh BBHIBOJBI HA OCHOBE
ITHX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HMCTOYHHKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHET U IpyTHX);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBHS HA KUBBIE OPTraHU3MBbI ONPENCIEHHBIX BEUIECTB, TOHUMAs
cmbeic mokaszarens [IJIK, mosicHAT, Ha mpuMepax CrmocoObl YMEHBIICHHUS W
NpeAOTBPAICHUS UX BPEIHOTO BO3ACICTBHS HA OPraHU3M YEJIOBEKA;

JUIst 00yYaronmxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CAENBIX ¥ CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-ToUeUHY0 cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anucu XUMHUYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHMe pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NMPOrpamMMmbl Bcero o0Opa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl

Pa3nea 1.TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMUH

[IpenmeT oprannueckoi xumuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3 1 https://myschool.edu.ru/
M. bytneposa

Wroro no pazneny 3

Paspnen 2.Yraesoagopoanbt

2.1 [IpenenbHbIe yriieBOAOPOIbI — AJKAHBI 2 https://myschool.edu.ru/
HenpenenbHbie yriieBoaOpOIbL: AKEHBI,
2.2 pelt Y AOPOR 6 1 https://myschool.edu.ru/
aJIKaJIUEHBbI, aJIKUHbI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2 https://myschool.edu.ru/
[IpupoHbIe HCTOYHUKH YTJIEBOJIOPOJIOB U
2.4 PHpoL 4 HOPOA 3 https://myschool.edu.ru/
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3.Kuciaopoacoaep:xamiue opranuyeckue coeJHHeHUs!
3.1 Crouptsl. ®enon 3 https://myschool.edu.ru/
Anpaerunsl. KapOoHOBBIC KUCTOTHI.
3.2 AT P 7 1 https://myschool.edu.ru/

CrnoxHble 3(¢upbl

33 YrieBonl 3 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Wroro no pazneny 13

Pa3nen 4.A30Tcoaepikaniue OprannyecKue CoeAUHEeHU s

4.1 AMuHBI. AMHHOKHUCIIOTEL. benku 3 https://myschool.edu.ru/

Htoro no pazneny 3

Paspnen 5.BbicokoMoOJIeKy ISIpHbIE COCIHHEHUS

5.1 ITnactmaccel. Kayuyku. Bonoxna 2 1 https://myschool.edu.ru/

Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 2


https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Pa3zpnen 1.TeopeTrnyeckne 0CHOBbI XUMHH

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX
anemenToB 1. . MenaeneeBa

T Crpoenue Bemmectsa. MHOrooopasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKIIUU
Uroro no pazgeny

Pa3nen 2.Heopranmueckasi xumust
2.1 Metaminl
2.2 Hemeramnbl

2 3 CB$[3I) HeOpFaHI/IquKHX nu OpFaHI/ILIeCKI/IX
' BEIECTB

Hroro no pasneny

Pa3zpen 3.XuMus M :Xu3Hb

3.1 XUMUS U KA3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBo yacos

Bcero

13

17

34

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

[IpenmeT oprannyeckon

XHUMHU, eé BO3HHUKHOBCHUC,

pa3BUTHE U 3HAUCHUE.
Teopus crpoeHust

OpraHU4YC€CKUuX COCJIMHEHH

A. M. bytnepoga, eé
OCHOBHBIE T0JIOKEHHUS

BxoaHO¥ MOHUTOPUHT

IIpencraBnenue o
KiaccupuKanuu
OpPTraHUYECKUX BELIECTB.
HomeHnkiiatypa
(cuctemaruyeckas) u
TpUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U
CTpPOEHHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH —

KoanuecTBo 4acoB

Bcero

KonTtposabHble
padoTbI

IIpakTHYeckue
padoThbI

Jlara
U3yYeHUs

06.09.2023

13.09.2023

20.09.2023

27.09.2023

04.10.2023

DJIeKTpOHHbIe U poBbIe
o0pa3oBaTe/IbHbIC PeCypChI

https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fa49f6a

https://lesson.academy-
content.myschool.edu.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-20517ae4b52e

https://lesson.academy-

content.myschool.edu.ru/lesson/726ee099-
€1a9-410f-b8be-b4cb589aeadl

https://lesson.academy-

content.myschool.edu.ru/lesson/258ddc06-
ec23-473c¢c-b3d7-ed82fcaddd02

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a

10

11

12

13

MPOCTEUIIINE
MpPeICTaBUTENH aJTKaHOB

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOMCTBA

OTUJIEH U IPONUIEH —
MPOCTEUIINE
IIPEJCTABUTENN AIKEHOB

[TpakTuyeckas pabora Ne
1. «Ilomy4yenue 3THIICHA U
M3Y4YEHUE €ro CBOMCTB)»

Ankanuensl. bytaguen-1,3
u MetuiOyTtaauen-1,3.
ITonyuenue
CHUHTETHUYECKOTO KayuyKa U
PEe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUH PSI.
AneThiIeH — NpOCTENILNN
MIPE/ICTaBUTENb aJIKHHOB
Brruncienus no

YPaBHEHHUIO XUMHUYECKOU
peakuuun

Apenbl: 6€H30J1 U TOJTYOJI.
TOKCMYHOCTH apeHOB

I'eneTnueckas cBsI3b
YIJIEBOAOPOIOB,

11.10.2023

18.10.2023

25.10.2023

08.11.2023

15.11.2023

22.11.2023

29.11.2023

06.12.2023

content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75¢c47a

https://lesson.academy-

content.myschool.edu.ru/lesson/403817 1 e-
4158-4bd1-ae98-18dc1cfb9399

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-
bag8e-499e-840b-70b5e8db71ae

https://lesson.academy-

content.myschool.edu.ru/lesson/53¢d2379-
2a45-43b1-9167-7ebcdaf03cel

https://lesson.academy-

content.myschool.edu.ru/lesson/6df23393-
6108-4b9f-ae01-a983b95b854a

https://lesson.academy-

content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7¢-84b5-009292468356

https://myschool.edu.ru/

https://lesson.academy-
content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

https://myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/

14

15

16

17

18

19

20

MIPUHAISKAITUX K
pa3IMYHBIM KJlaccam

IIpupoaHbIE HCTOYHUKHU
YTI€BOJOPOJOB:
IIPUPOHBIN ra3 u

MOy THbIE HEQTSHBIE ra3bl,
He(Th ¥ MPOAYKTHI €&
nepepadboTKu

[IpupoaHbIE HCTOYHUKHU
YIIIEBOAOPOJOB:
MPUPOAHBIN ra3 u

MOy THbIE HEQTSHBIE ra3bl,
HE(PTHb U IPOIYKTHI €€
nepepadboTKu

[ToBTOpEeHME U 006001IEHNE
0 pazaeny
«YTIIeBOAOPOIBD)
IIpenenbubie
OJIHOATOMHBIE CTTUPTHI:
METAHOJI M 3TaHOI.
Bonopoanas cBs3b

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIUKOJIb U
TIIMLEPUH

deHo: CTpOoeHHE
MOJIEKYJIBbI, PU3UUECKUE U
XUMHUYECKHE CBOMCTBA,
IIpUMEHEHNE

ANBOETUIbL:

13.12.2023

20.12.2023

27.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

https://lesson.academy-
content.myschool.edu.ru/lesson/6abf1680-
4eb5-4612-8ea5-44d63cccf518

https://lesson.academy-
content.myschool.edu.ru/lesson/5439¢18b-
7440-4b61-b184-c04fa471694f

https://lesson.academy-

content.myschool.edu.ru/lesson/461aa9¢8-
c0ef-4827-a8e5-d12a0bedc826

https://lesson.academy-

content.myschool.edu.ru/lesson/649883b8&-
7c51-4£16-896¢e-10a2278b08f1

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

21

22

23

24

25

26

27

dhopmanbaerua u
areTanbaerun. AleToH
On1HOOCHOBHBIE
npeeabHble KapOOHOBBIE
KHCIIOTBI: MypaBbUHAs U
yKCyCHast

[TpakTuyeckas pabora Ne
2. «CsoiicTBa pacTBopa
YKCYCHOM KHCIIOTBD»

CreapuHOBas U OJICMHOBAS
KHCJIOTBI, KaK
MIPEJICTABUTENH BBICIIIUX
KapOOHOBBIX KHUCIIOT

MpbUIa Kak COJY BBICIINX
KapOOHOBBIX KUCIOT, UX
MOIOIIeE TENCTBUE

Crnoxxnbie 3(hUpBI KaKk
MIPOU3BOIHBIE KAPOOHOBBIX
kucnot. ['maponus
CIIOHBIX 3(DUPOB

Kupsr: rugponus,
MIPUMEHEHHE,
Ounosornueckas pojb
KHUPOB

VYTaeBoasl: COCTaB,
KJIacCU(pUKALIHSL.
Baxneiine
MIPeICTaBUTENH: TIII0KO03a,
bpykTo3a, caxaposa

07.02.2024

14.02.2024

21.02.2024

28.02.2024

06.03.2024

13.03.2024

20.03.2024

content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://lesson.academy-
content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

https://lesson.academy-

content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

https://lesson.academy-

content.myschool.edu.ru/lesson/7 1ac43{2-
a0d4-4945-a0eb-1e59¢d5{4d9f

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0



https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

28

29

30

31

32

33

34

Kpaxman u nemnronosa kak
MIPUPOAHBIE ITOJIUMEPEI

[ToBTOpeHue u 060061IIeHNE
o pazneny
«Kucnopoaconepxaiuue
OpraHHYECKHe
COCUHEHHS

AMMHEBI: METUIIAMUH U
AHUJINH

AMUHOKHCIIOTBI KaK
amQoTepHbIe
OpraHUYECKUE
COEIMHEHMNS, UX
OMOJOrHYECKOe 3HAUCHUE.
Ilentnabl

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

HTOroBeii MOHUTOPUHT

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenqnuenni. Ilimactmaccel,
Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO

34

03.04.2024

10.04.2024

17.04.2024

24.04.2024

08.05.2024

15.05.2024

22.05.2024

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
94a-4177-bbbe-3d3ac748f716

https://lesson.academy-

content.myschool.edu.ru/lesson/66a7bd94-
2bc5-4ec7-b7¢7-1893919d25a

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e

https://lesson.academy-

content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.academy-

content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99¢3-14c¢3ba78050a

https://myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://myschool.edu.ru/

YACOB I10 ITPOTPAMME



11 KIIACC

KoiunuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (ppoBbIE

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero U3ydYeHHsi 00pa3oBaTe/ibHbIE pecypchl

padoTsbI padoThI

XUMUYECKUHN IIEMEHT.
AToM. DneKkTpoHHas
KOH(UTypaIyst aTOMOB.

[Tepronuueckuii 3aKOH U https://lesson.academy-
[Tepronnueckas cucrema 1 content.myschool.edu.ru/lesson/a9f3d191-
XAMUYECKHUX 3JIEMEHTOB /1. Sele-4e24-ac02-efb16fa49f6a

N. Menpneneena, ux CBS3b C
COBPEMEHHOU TeOpUEHN
CTPOEHUS ATOMOB
https://lesson.academy-

Bxo1HOM MOHUTOPHHT 1 1 content.myschool.edu.ru/lesson/c935a58c¢-
ab0e-4¢59-9dcf-20517ae4b52e

3aKOHOMEPHOCTHU
U3MEHEHUS CBOUCTB
XUMHUYECKUX DJIEMEHTOB U

HUX COEMHEHUI N0 TpyIIamM
https://lesson.academy-

1 content.myschool.edu.ru/lesson/726ee099-
€1a9-410f-b8be-b4cb589aeadl

U nepuoaaM. 3HaueHue

IEPUOANYICCKOro 3aKOHa 1

CHUCTEMbI XUMUYECKHUX
anemenToB .1.

MeneneeBa B pa3BUTHH

HayKd

CtpoeHue BellecTna. https://lesson.academy-

XuMudeckas CBs3b, €& content.myschool.edu.ru/lesson/258ddc06-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

BUJIbI; MEXaHH3MBbI
00pa3zoBaHMs KOBAaJECHTHOMN
cBsi3u. BomopoHast cBs3b

BanenTHoCTb.
DNEeKTPOOTPULIATETEHOCTb.
CreneHb OKUCIEHUS.
BemectBa MosieKyIsipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsATHE O IUCTIEPCHBIX
cucremax. IcTHHHEIC 1
KOJIJTOUHBIE PACTBOPBI.
MaccoBas 101 BelecTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKHX
coenuHenui. I'eneTnueckas
CBSI3b HEOPTraHUYECKHUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanms
XUMHYECKHUX PEAKIUi B
HEOPTaHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKOH COXpaHEHHUs MaCChl
BEIIECTB; 3aKOH COXPaHEHUS
U MIPEBPALLCHUS YHEPIUU
HpI/I XUMHUYCCKUX peaKuHst

CKopocCTb peakuuu.

ec23-473¢c-b3d7-ed82fcaddd(02

https://lesson.academy-
content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae

https://lesson.academy-
content.myschool.edu.ru/lesson/53¢d2379-
2a45-43b1-9f67-7ebcdaf03cel

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
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12

13

14

OO6patumbIe peaKIu.
XUMHUYECKOE pAaBHOBECHE

[IpaxTuyeckas padora Ne 1.
«BnusHuE pa3IuYHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOU PEaAKIIUN»

DNEKTPOIUTHYECKAS
nucconmanud. Iloaarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakiun
noHHOTO oOMeHa. ['uaponus
OpPTraHUYECKUX U
HEOPTaHMYECKUX BEIECTB

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEILHBIE
peakrmuu. [Tonstre 06
AJIEKTPOJIH3E PACILUIABOB U
pacTBOpOB coJei

[ToBTOpeHME M 00600IIEHNE
1o paszaeiny «Teopetnueckue
OCHOBBI XUMHUH)

MeTtanisl, UX IMOJOKEHHUE B
[Iepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEeHTOB JI.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(usnueckue cBoiicTBa
METaJIJIOB

content.myschool.edu.ru/lesson/6df23393-
6108-4b9f-ae01-a983b95b854a

https://lesson.academy-
content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7¢-84b5-009a92468356

https://myschool.edu.ru/

https://lesson.academy-
content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feetd

https://myschool.edu.ru/

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d



https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
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21

CruiaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH Psif
HaMpsHKEHUH METaIoB

XUMHUYECKHE CBOMCTBA
BaYXKHCHIITNX METAJIIOB
(HaTpWiA, KU, KaJIBITHH,
MarHui, aJJlOMAHAN) U UX
COE€IMHEHUN

XHUMHYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COCIUHEHUN

XUMHYECKUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COeTUHEHUN

IIpakTuyeckas padota Ne 2.
"Pemienune
9KCIIEPUMEHTAJIbHBIX 3a4a4
o reMe «Merauien"

Hemerannsl, UX nonosxkeHue
B [lepnonnueckon cucreme
XUMHYECKHX 3JIeMeHTOB /JI.
H. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusnyecKue CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS
HEMETAJUJIOB (Ha MpuMepe
KHCJIOpoAaa, cepsl, pochopa
U yTieposa)

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

https://lesson.academy-
content.myschool.edu.ru/lesson/6abf1680-
4eb5-4612-8ea5-44d63cccf518

https://lesson.academy-
content.myschool.edu.ru/lesson/5439¢18b-
7440-4b61-b184-c04fa471694f

https://lesson.academy-

content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

https://lesson.academy-

content.myschool.edu.ru/lesson/649883b8&-
7c51-4£16-896¢e-10a2278b08f1

https://lesson.academy-

content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://lesson.academy-

content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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24

25

26

27

28

29

XHUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COE€IMHEHUN

XHUMHYECKHE CBOUCTBA
azora, pocodpa u ux
COCTUHEHUN

XUMHYECKUE CBOUCTBA
yriepo/ia, KpEMHHUS U UX
COeTUHEHUN

[Ipumenenne BaXxHEUIINX
HEMETAJIOB U UX
COCIMHEHUN

O06001IeHEe 1
cHCTeMaTH3aIys 3HaHUH 110
teMe «HemeTamibsy.
Breraucnenus mo
YPaBHEHUSM XUMUYECKHUX
peaKkuuii u
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas pa6ora No 3.
«Permienue
SKCNIEPUMEHTAJIbHBIX 3a7a4
o teme "Hemeramns"y

[ToBTOpeHme u 060061IeHNE
1o TeMaM «MeTaisDy U
«HemeTtamnb

Heopranuueckue u
OpraHUYECKHEe KUCIIOTHI.
Heopranunueckue u

https://lesson.academy-
content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac4312-
a0d4-4945-a0eb-1e59¢d5{4d9f

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://lesson.academy-

content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
94a-4177-bbbe-3d3ae748f716

https://lesson.academy-
content.myschool.edu.ru/lesson/66a7bd94-
2bc5-4ec7-b7¢7-f1893919d25a



https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a

30

31

32

33

34

OpPraHU4Y€CKUC OCHOBAHUA

AmdorepHbie
HEOpPraHWYECKUE U
OPraHNYECKHUE COCTUHEHUS.
I'enermueckas cBsI3b
HEOPraHWYECKUX 1
OpraHUYECKHUX BEIIECTB

Ponp xumun B o0ecrieueHun
9KOJIOTHYCCKOM,
SHEPreTUYECKON U MUILEBOMN
0€301acHOCTH, Pa3BUTHHU
MEIULINHBI

[IpencraBnenus 06 0OmMuUX
HAyYHBIX TTPHHIIAIIAX
MIPOMBIIIIIICHHOTO
MOJTyYCHHS BXKHEHTIINX
BEIIICCTB

HTorossiii MOHUTOPUHT
Yenosek B MUpeE BEMIECTB U

MaTepuanoB. XuMHUs U
3/I0pOBbE YETIOBEKa

OBIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4¢69-4481-839e-9205201b73¢

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.academy-

content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99¢3-14¢3ba78050a

https://myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://myschool.edu.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB W.I"., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

* Xumus, 10 xnacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «[[PODAY; Axninoneproe obmectBo «M3naTenbcTBO
«IIpocBemieHue»

» Xumus, 11 xnace/ I'abpuensu O.C., OOuiecTBO ¢ OrpaHUYEeHHON
OoTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M3maTenpcTBO

«IIpocseienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJA

1. O.C.T'abpuensn, ['.I".JIpicoBa «Xumust MeTonnueckoe mocoone — 6a30BbId
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMuUs B TECTaX, 3aja4ax,
ynpaxHeHusax. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 MpoBepoUHbIE padoThI K yueOHHKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpras kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kiacc:

HacronbHast kaura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.



6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu o XuMuu u
cnoco0bl ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsle IIaHbl 10 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, -
M.: Dx3amen, 2019r.

9. O.C.T'abpuenss, N.I".octpoymoB « XUMHUYECKHUM IKCTIEPUMEHT B 11KoJie 11

Kkiace»; - M.: [lpoda. — 2019 rox.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azera « Xumus» u calT nist yaurens «5 uay Ha ypok
XUMUW

http://him.1september.ru Enunas komnexius [{OP: [Ipenmernast kommekmust
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
skcniepuMenThl: xumust. Komekmust Poccuiickoro o6meo0pa3oBaTesibHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxkbepoBoit
http://wwwalhimik.ru Bcepoccuiickast onumnuaa mMKOIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranndeckast XuMus: 3MEKTPOHHBIA YUCOHUK IS

CpPEIHEM ILIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: STIEKTPOHHBINA YIEOHUK
http://wwwhemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS
http://www.chemistry.ru JluctanuinoHHast OTMMITHA/A IO XUMHH:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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