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MHNOACHUTEJBHASA 3AITUCKA

PabGouas mporpamma yueOHOTO Tpenmera «XuMHUs» pa3paboTaHa B COOTBETCTBUH C
TpeboBanusiMu nyHkTa 18.2.2 ®I'OC COO, mnonoxenus o pabounx nporpammax MBOY
«Coxkyposckass COIL um. I'. P. JlepkaBuHa» u ¢ yderoM ¢enepaibHoii pabodeld mporpaMmbl
Ddenepansaoit OOIT COO) (https://edsoo.ru). OcHOBY OAX010B K pa3pabOTKe MPOrpaMMbl 110
XMMHUH, K OTNpeAeNCHUIO O0IIel cTpaTeruu o0y4yeHHsl, BOCIMTAHUS U PAa3BUTUS 00yYaromuxcs
cpeacTBamu yueOHOro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM ypPOBHE COCTaBUIIU
koHnentyanabHble nojoxeHuss I'OC COO o B3anMOOOYCIOBICHHOCTH IIeNied, COAEpkKaHMS,
pe3yapTaToB 00y4YeHHUs: U TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMOE€ BBIIYCKHHUKaMU  00mIeo0pa3oBaTeabHON
OpraHM3alluy, SBISETCA HEOThEMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKUT

3aBEpIIAIONINM 3TAllOM PEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPHUCYIIUX IIEJOCTHONH CHCTEME XHUMHUYECKOrOo 00pa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHMSI 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHHSI U OOILIEH KyIbTypbI
YeJIOBEKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/0pPOBBIO U
MpUpPOAHON cpere. Peanusyerca xumuueckoe oOpa3oBaHue 00ydYarOUIMXCS HA YPOBHE CPEIHEro
o01iero oOpa3oBaHMs CPEACTBAMHU YU4EOHOTO MpeaMeTa «XUMHs», COJEpKaHUe M MOCTPOCHUE
KOTOpPOTO ONpeleieHbl B MporpaMme MO0 XHMHU C Y4ETOM CHeUM(PHUKUA HAYKH XUMHH, €€
3HAUEHUS B MO3HAHUU MPUPOJBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIIHMX
Heseld W MPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro OOIIero
obpazoBanus B Poccuiickoii @eneparuu.

XuUMUSL KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COOYIO0 POJib B COBPEMEHHOU
IUBWIN3ALUHI, B CO3JaHUM HOBOHW 0a3bl MaTepuanbHOW KyNIbTypbl. OHa BHOCHT CBOH BKJIaa B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBIIUIECHUS, B CO3[JaHUE LIEJIOCTHOTO MPeICTaBICHUS
00 OKpy»KarolleM MUpPE KaK O €IUHCTBE MPUPOJIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELECTBEHHOI'O0 COCTaBa OKPY’KAIOILEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHHUS.

TecHo B3aUMOJEHCTBYST C JPYrMMH €CTECTBEHHBIMU HAyKaMH, XHUMHUS CTajia
HEOThEMJIEMOW YacTbl0 MHUPOBOHM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TpyJAa U
XKHU3HU KaKoro uieHa oOmiectBa. CoBpeMeHHash XUMUs KaK HayKa CO3HMJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HANpaBieHa Ha pPEeIIeHHE TII00ANBHBIX MPOOJIEM yCTOMYMBOTO PAa3BUTHS
YeJI0OBEUeCTBA — CHIPHEBOM, JHEPreTUYCCKOM, IUIIEBON, HIKOJIOTHYECKONW OE30MacHOCTH H
OXPaHbl 37J0POBbSI.

B cootBercTBHM ¢ OOmMMH LEISIMH M TNPHHLUMIIAMH CPEIHEr0 OO0IIero oOpa3oBaHUS
coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YPOBEHb U3YUYCHHS) OPHEHTHPOBAHO
MPEUMYIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYYalOLIMXCS, HEOOXOOUMYIO UM JUIs
BBIPaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KHU3Hb COLMYMa,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMUHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEI.

CocTaBnsromuMH TpeaMeTa «XUMHUS» SBISIOTCA 0a3oBble Kypchl — «OpraHuueckas
xuMus» U «O011as 1 HeOpraHu4yecKkasi XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0230BOl HAYKH: cHCTEMa 3HAaHUN M0 HEOPTaHUYECKOM XUMUH (C BKIIIOUEHHUEM
3HaHU# U3 o0uIel XUMHM) U opraHndeckoil xumun. GopMupoBaHUEe JTaHHON CHUCTEMBbI 3HAHHMA
MpU U3YYEHUH TNpeaMeTa 00ecleyuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpas3us
BEIIIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPHI XUMHUH.


https://edsoo.ru/

CrpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» c(hopMHpOBaHA B MpPOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXOAa K M3YYCHHUIO
y4eOHOro Marepuaia W OOYCJIOBICHA HCTOPUYECCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWNA Ha
OTIpeNIeIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHU BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPraHUYECKHX COEAMHEHUH, a
TaKkKe Ha YPOBHE CTEPECOXMMHYECKUX M JJICKTPOHHBIX MPEICTABICHUNA O CTPOCHHH BEIICCTB.
Cenenus 00 M3y4yaeMblX B Kypce€ BEIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB IO
CJIOKHBIX OMOJIOTMYECKM aKTHBHBIX COEIMHEHHH. B Kypce OpraHmueckol XMMHUHU MOITY4YaroT
pazButue CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs TMEepBOHAYATHHBIC
MPEACTABICHUS O XUMUYECKON CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS], O XUMHUYECKOW PEAKLUHU.

[Tog HOBBIM YTJIOM 3peHHsI B MpeAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBAETCS
W3YYCHHBI Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEOPETHUYECKH MaTepual u
(haKTOJIOTHMUECKUE CBEJEHUS O BEIECTBAX U XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mmas 1 HeopraHWYECKass XUMUSI» OO0yUYarOIIMMCS MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HAUEHUE NEPUOJMYECKOT0 3aKOHA C OOIIETEOPEeTUYECKUX U METOJOJNIOTUYECKUX IMO3UIIUH,
IIIy0Ke TMOHATh HUCTOPUYECKOE H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromei 10
O0OBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOKWCTBAX U
MIPUMEHCHHH, & TAKXKE 0 XUMUYCCKUX PEAKIHIX, MX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTCKAHUS
nononHsiercas B Kypcax 10 wu 11 KiaccoB »3iemMeHTaMu colepKaHUs, HMMEIOUUMU
KYyJIbTYPOJIOTUYCCKHH ¥ TPUKIATHOW XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TIOHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B I03HABATEIBHOM M
MPAKTUYECKON JESATEIBHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K IMPOIECCY
TBOPYECTBA B OOJACTH TEOPUH W MPAKTHUYECCKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT BBIITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMaX, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATh HHPOPMAIMIO U MPUMEHSATH €€ U1 MOTOTHCHHs 3HAHUH, pPelIeHus
MHTEJUICKTYaJIbHBIX M DKCIIEPUMEHTAJBHBIX HCCIEI0BATEIBCKUX 3a71ad. B 1enoMm copepxkaHue
y4eOHOT0 TIpeIMeTa « XUMUS» TaHHOTO YPOBHS MU3YUYEHUS OPUEHTHPOBAHO Ha (GOPMUPOBAHUE Y
00y4JarOIINXCsl MHUPOBO33PEHUECKON OCHOBBI ISl TIOHUMAaHUS (PHIOCOPCKUX HICH, TAKUX KaK:
MaTepuagbHOE €IMHCTBO HEOPTaHUYECKOT0 U OPTaHUYECKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, T0O3HABAEMOCTb IMPUPOJIHBIX SIBJICHUN MyTEM IKCIIEPUMEHTA
U pEIICHUs] TMPOTHBOPEUYUN MEXIYy HOBBIMU (aKTaMU M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEHICHUH SKOJOTHYECKHX MPOOJIEeM, a Takxke MpodjeM cOepexeHus
SHEPIreTHUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUs HOBBIX TEXHOJIOTUI U MaTepHAJIOB.

B mnnanme pemenus 3amad BOCHHUTAHUS, Pa3BUTHS M COIMAIM3AIMNA  OOYYArOITUXCS
MPUHATHIE TPOTPAMMOM MO XUMHHU TOAXOABI K OINPEACICHHIO CONIEpPXKaHUS W TOCTPOSHUS
mpeaMeTa MperycMaTpuBaloT (POPMHUPOBAHUE YHHUBEPCAIBHBIX y4E€OHBIX ACHCTBHIA, WMEIONIUX
0a30BO€ 3HAYCHHME /IS PA3JIMYHBIX BHJIOB JICATEIBHOCTH: PEIISHUS MPO0OJIeM, MMOKCKa, aHaIK3a U
0o0paboTku HWHPOpPMAIUHK, HEOOXOMUMBIX [UIsl TMPUOOPETCHUS OMbITa MPAKTUYECKOW W
HCCJIEI0BATSIBCKOM IeATCIIFHOCTH, 3aHMMAIOIIECH BAXKHOE MECTO B IIO3HAHUN XHMUU.

B npakTuke npenogaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO 001Iero 0o0pa3oBaHwMs, TaK U
Ha YpOBHE cpenHero oOmiero oOpa3oBaHUsi, TMPU  OMNPEIEICHUH COJEP>KATEIbHON
XapaKTePUCTUKU IIeJIeH HM3Yy4YCHHUs] MpeaMeTa HaIpaBICHHEM IEPBOCTETICHHOW 3HAYUMOCTH
TPaAUIIMOHHO TMpU3HAETCA (GOpPMHUpPOBAHHWE OCHOB XHMHYECKOM HAyKH Kak o00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATEIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3



KOMIIOHEHTOB MHUpPOBOM KyJbTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIPEICIICHUIO TEJIeH U3YUYCHHS MPEeAMEeTa SBISETCS BIOJIHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IEIISIMHA H3Y4YCHHS TpeaMeTa «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABASIOTCS:

e (GOpMUPOBAHHWE CHCTEMBl XHMHUYSCKHX 3HAHMW KaK Ba)KHEUIICH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpA, B OCHOBE KOTOPOIl JieXkKaT KIIFOUYEBBIE MOHSATHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE sI3bIKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMHUPOBAHME W PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX TO3HAHHS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKOMN U
IMOBCEAHEBHOM KH3HU,

® pa3BUTHEC YMEHHHA ¥ CIOCOOOB [IEATEIIHPHOCTH, CBS3aHHBIX C HAONIOJECHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHHEM TIpaBui 0OE30MacHOTO
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, comepikarenpHas XapaKTepUCTUKA IIEJIeH U 3a/1ad U3y4eHUs MpeaMeTa B
MporpaMMe Mo XMMUHU YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPHOPUTETAMU
B CHCTeMe cpeaHero oodmiero ooOpaszoBanus. CeromHss B TMpENOJaBaHUM XUMUU B OOJbIIEH
CTCTICHH OTMAéTCs TPEANOYTCHHE IPAKTUYCCKOW KOMIIOHGHTE COJIEp)KaHus OOydYeHUs,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMMYCKHHKA OOIIE00pa30BaTeNbHON  OpraHU3alNu,
BIIQJICIOIIETO0 HE HAOOpOM 3HAaHMIA, a (PYHKIMOHAIBHON IPpaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSMH aKTUBHOTO TTOYYCHHS 3HAHUN M MPUMEHEHHS WX B PCATBHOMN >KU3HU JUIS PEIICHUS
MPAKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3THM Tpu HW3y4YeHUHM mpeaMera «XHWMHS» JOMHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKKE LENH U 3a]]auH, KaK:

agantanusg OOy4aroIIMXCS K  YCJIOBUSIM  JUHAMHYHO  DPa3BUBAIOLIETOCS  MHUpA,
(dbopMUpOBaHHE WHTEIUICKTYallbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaM0o0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO TPAMOTHBIX PpEUICHHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHre y OOYy4YaIOIMIMXCA KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
HMMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJISl PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHUS MPoOIeM,
MOWCKa, aHaIM3a W o00paboTku WHPOpPMAIMU, HEOOXOTUMBIX [UIsl TPHOOPETEHHUS OIbITa
NEeSTENbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XHMUH, a TaKkKe Uil OLICHKHU C
MO3UIUH IKOJIIOTHUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHM3M YeJIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYyaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00y4JarIUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a yueOHOU U HAyYHO-TIONMYJISIpHON MH(GOPMALIUU XUMHYECKOTO
COJICpXKAHUS;

(hopMHPOBaHHE U PA3BUTHE Y 00YYAFOIINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIITUICHUS,
HaO0JII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUH U MPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIUTaHHME Yy OOydYarommxcsi yOexJAEHHOCTH B T'YMaHHCTHYECKOW HaIpaBICHHOCTH
XUMHUH, €€ BaXHOW pPOIM B  pEIIeHHH THo0aNbHBIX  MPOOJIEM  PaIOHATBHOTO



MIPUPOJIOTIONL30BAHMS, TOIMOIHEHHUS SHEPreTHYCCKHX PECYpCOB U COXPAaHEHHS IMPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOTUMOCTH OEpEeKHOTO OTHOMICHUS K TPUPOJE U CBOEMY
300POBBIO, 4 TAKKE HpI/IO6p€TeHI/I$[ OIIbITa HMCITIOJIB30BAHUS IMOJYUCHHBIX 3HAaHUHU AJI1 IPUHATHA
IPaMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XHMUYCCKHMH SIBJICHUSIMHU.

B yuebHOM mnaHe cpemHero oOiiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO ypOBHS
BXOOUT B COCTaB HpeHMCTHOﬁ oOyacTn ((ECTCCTB@HHO-Hay'-IHBIC mpeaAMETBD).

OO1iee ynciIO YacoB, OTBEAEHHBIX IS M3yYEHHUs XUMHUHU, HA 0a30BOM YpOBHE CpEIHEro
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemio), B 11
kiacce — 34 gaca (1 gac B Hezeio).

Peanu3anusi BOCIUTATENBHOTO MOTEHIMATA HA YPOKAX XUMHUHU BBIPAKAETCSI B BOCIIUTAHUH
JINYHOCTHBIX KAadyeCTB K T'OTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEILHOH I/IH(bOpMaIII/IOHHO'
MO03HABATEIBHOMN JESATEILHOCTH, BJIJICHHE HABBIKAMH ITOJIYYCHUS HEOOXOIMMON MH(pOpMAaIuu
U3 CJIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MH(DOpMAIIH,
KPUTHYECKH OIICHHBATh W HMHTEPHPETUPOBATH WHGPOPMAIMIO, TMOIYYaeMYH W3 Pa3IHUYHbIX
NCTOYHHUKOB.

JlesiTeNbHOCTh YUHUTENS C YIETOM IpOorpaMMbl BOCTIUTaHUsA: (TIpomnuchiBaeTe Bee!)

e YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUM MEXAYy YUMTEIEM U €ro Yy4YeHHKaMH,
CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPHUSATHIO Yy4allUMHCS TpeOOBaHUN M MPOCHO
yuuTeNs, NPUBJICYEHUIO MX BHHMMAaHHUA K OOCyXJaeMoll Ha ypoke HuH(popMalu,
AKTHBHU3alIMH UX NTO3HABATEJILHON JAESATEIbHOCTH;

e TOOYXICHHE MIKOJIBHUKOB COOJIIOJIaTh HA YPOKE OOMICTIPUHSTHIC HOPMBI TOBEICHHUS,
npaBuia OOIICHHs CO CTapmIMMU (YYUTEISIMH) W CBEPCTHHUKAMHU (IIKOJBHUKAMH),
MPUHIUIBI Y9€OHOW TUCIUTUIMHBI U CAMOOPTaHU3AIIHH;

e IIPUBJICYCHHE BHMMAaHUS IIKOJBHHUKOB K IICHHOCTHOMY ACIEKTYy HM3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHuzanus UX paboThl C MOJIY4aeMOM Ha ypOKE COLMAIbHO 3HAYMMOM
uHpopMaluell — UHULMUPOBAHUE €€ OOCYXKICHHs, BbICKA3bIBAHUS YYAIUMHUCS CBOETO
MHEHHS 0 €€ MOBOY, BBIPAOOTKH CBOETO K HE OTHOILICHMS;

e HCIOJBh30BAHMWE BOCIHTATEIBHBIX BO3MOXHOCTEW COJEpKaHUS Y4eOHOro TmpeaMera
yepe3 JEeMOHCTPALMIO JeTAM NPUMEPOB OTBETCTBEHHOI'O, TI'PAXJAHCKOTO IMOBEAEHUS,
NPOSIBJIICHUST YEIIOBEKOIIOOUsT U T0OPOCEpACYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIUX
TEKCTOB JUISl YTE€HUS, 3a]a4 JUIsl PeUIeHUs, MPOOJIIEMHBIX CUTyalMi JUisi oOCYKAECHUS B
KJacce;

e TIpPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yuHalUXCs: MHTEIEKTYyalbHbIX
UTp, CTUMYJIUPYIOIIMX [T03HABATEIbHYI0 MOTHBALIMIO IIKOJBHUKOB; JUCKYCCU, KOTOPbIE
JAIOT y4YalluMcsl BO3MOXKHOCTb MPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOI'O TUAJIOra;
rpynmnoBoil paboThl Wi pabOThl B Mapax, KOTOPbIE yYaT IIKOJLHUKOB KOMAaHIHOMN
paboTe U B3aUMOJIEUCTBUIO C APYTUMU JAETbMU;

e BKIIOUYCHHC B YPOK HUI'POBBIX IMPOLCAYP, KOTOPBLIC IMOMOIalOT INOAACPKATH MOTHBALIUIO
)ICTGI\/'I K IMOJTY4YCHHIO 3HaHI/II\/'I, HaJIa)XMUBAHHIO ITO3UTHUBHBIX MEKIMIHOCTHEIX OTHOIICHUM
B KJIaCCC, MIOMOTar0T YCTAHOBJICHUIO ,HOGpO)KCHaTCHBHOﬁ aTMOC(l)CpBI BO BpEMs YPOKa,

e OpraHu3anuvsda H_qu)CTBa MOTHUBUPOBAHHLIX H JOPYAUPOBAHHBIX Y4YalUXCA HaAJA HX
HECYCIICBAOIIMMH OAHOKJIIACCHUKaMHM, JArMIEro MKOJbHUKaM COLOHAJIbHO 3HAYMMBIN
OIIBIT COTPYAHHNYCCTBA U B3aUMHOM IIOMOIIH,

e HHUIUHUPOBAHHUEC W MOAACPIKKA HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH MIKOJIBHUKOB B
paMKax pcajM3allii UMW HHAUWBUAYAJIbHBIX U I'PYTIIOBBIX UCCICIOBATCIILCKUX IMTPOCKTOB,



YTO JACT IIKOJIbHHUKAM BO3MOXHOCTb IMPUOOPECTU HABBIK CaMOCTOSITEIBHOTO PELICHMS
TEOPETUYECKON MPOOJIEMBbI, HABBIK TEHEPUPOBAHHUA M OpOpMIIeHHS COOCTBEHHBIX HICH,
HaBBIK YBaKUTEJILHOI'O OTHOLICHMS K YY>KUM HJiesM, 0QOPMIIEHHBIM B paboTax Apyrux
uccienoBaTesnel,  HaBbIK  MyOJWYHOIO  BBICTYIUIEHUS  IE€pea  ayJIUTOpHEH,
apryMEHTHPOBAHMS U OTCTAWBAHUS CBOCH TOUKH 3PEHUS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teoperuvyeckne OCHOBbI OPraHUYeCKOH XUMHH

[IpenmeT opranndeckor XUMHUH: €€ BOZHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B MOJIYYECHHU
HOBBIX BEIIECTB U MaTE€pHaNOB. Teopus CTpOeHUsl OpraHndecKux coequnennii A. M. bytieposa,
e€ ocHOBHBIe monokeHus. CTpyKTypHbIe (OPMYJbl OpPraHMYECKUX BeIIeCcTB. [ omomorus,
n3oMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[Ipencrapnenne o  kinaccudukaluu  OpraHMYecKMX  BemecTB.  Homenkmartypa
OpPTaHMYECKHX COCIWHEHUN (cucTeMaTudeckas) ¥ TpPUBUAJIbHBIC Ha3BaHUS BaXXHEUIINX
MpeACTaBUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJICHUE C
o0Opa3liaMyd OpraHWYEeCKUX BELIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIMPOBAHHE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOJACHUE © OINUCAHME JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEeBPAICHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHuU (TIaBIeHUE, O0YTTMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBl: COCTaB M CTPOEHHE, T'OMOJOTMYECKHA psAA. MeTraH M 3TaH — mOpocTeuine
MPEeICTaBUTENHN alIKaHOB: (DU3MYeCKHe W XHMHYECKHE CBONCTBA (peakiuu 3aMelleHus |
TOPEHHUsI ), HAXOXKJIEHUE B IPUPOJIE, TIOTYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psAll. DTUIEH U MPONWIEH — MPOCTEeUIIne
MPEICTABUTENH aJKEHOB: (DU3MYECKHEe U XUMHUYECKHUE CBOWCTBA (pEakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIUHU, OKUCJICHUS U TIOJTUMEPHU3ALINHN ), TTOJTyYCHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u MeTminOyTanueH-1,3: cTpoeHHe, BaXKHEHUIINE XHMHYECKUE
cBoMcTBa (peakuus noaumepusauun). [lomydeHrne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJKHMHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psf. AUETWIeH —
MPOCTEHIINIA MPEICTAaBUTENb aIKUHOB: COCTaB, CTpOeHUE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA
(peaxiuu ruApUpOBaHUs, TAIIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOJTyYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
rajoreHMpOBaHUs U HUTPOBAHHUA), MOJYUYEHHUE U TNpUMEHeHue. Toryon: cocmas, cmpoewue,
Qusuueckue u xumuuecKkue ceolicmea (peakyuu 2ai02eHupo8anus U HUMpoe8aHus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMyeckas CBA3b MEXAY YIJIEBOJOPOJAMH,
MPUHAICKALIMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHUKU YTIAEBOAOPOAOB. [IpupoaHbIi Ta3 U MOMyTHBIE HE(QTAHBIC Ta3bl.
Hedte u e& mnpoucxoxnenue. CrnocoObl mepepaOOTKH HEPTH: TNEPEeroHKa, KPEeKHHT
(TepMHUeCKUii, KaTamuTHYECKUil), mupoiu3. [IponaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib U IpOAYKTHI €ro nepepadoTKu.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpa3iamMu TUIacTMacc, KayqyKoB U Pe3wHbI, KoJuteKun «HedpTs» 1 «YTolby, MOIeTupOBaHNE
MOJIEKYJ YIJIEBOJOPOJOB M TaJOre€HONPOU3BOJHBIX, IPOBEJCHUE MPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE STHUIICHA U U3yUYE€HUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BbEMa, KOJIUYECTBa
MCXO/HOTO BEIIECTBA WJIM TNPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

Kucnopoacoaep:xamye oprannyeckne coeuHeHUst

[IpenenbHple OAHOATOMHBIE CHUPTHL. METaHOJN W AITAHON: CTpOEHHE, (U3NYEeCKHe U
XMMHUYECKHE CBOWCTBA (peakUuu C AKTUBHBIMH METaJlJIaMH, T'aJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHune. BogopoiHbie cBs3U MEKIY MOJIEKyJIaMu ciupToB. JleiicTBre MeTaHoNIa U 9TaHOJIa
Ha OpraHMU3M 4YeJIOBEKa.

MHoroatoMHble CIUPTHI. DTWICHIVIMKOAb W TIMLEPUH: CTpOEHME, (u3nueckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakius Ha
MHOTOaTOMHbIE cnUpThl). JlelicTBue Ha opraHu3M denoBeka. [IpumeHeHue riauuepuHa u
STHJICHTJIUKOJIS.

@DeHoM: CTpOEHHE MOJEKYJbl, (U3NYECKHe M XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue penona.

Anpneruapl U kemowusvl. DopManbAerui, aneTalbIeTHI: CTpoeHHe, (u3uueckue u
XUMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHHUS, KaueCTBEHHBIC PEaKIUM),
MI0JIy4€HUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE Tpe/ebHble KapOOHOBbIE KHCIOTHL. MypaBbuHAs U YKCYCHAsi KUCIIOTHI:
CTpoeHHue, PU3NUECKUe M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME [Tl KJIacca KUCIIOT, peaKus
stepuukanmuu), mnoiyueHue u mnpuMmeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIIOTHI Kak
MPEICTABUTENH BBICITUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

Crnosxxuble 2pUpbI KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3PUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xxupoB. buonorudeckas poiib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaIys yriieBoJoB (MOHO-, TU- U ToJucaxapubl). [ mroko3a —
MPOCTEHIINIT MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJNbI, (pU3MUecKrue U XUMHYECKHe
cBoiicTBa (B3aumogeiictBue ¢ ruapokcunom Meau(ll), okucieHne aMMuadyHbBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHME TUIIOKO3bl), HAaXOXIEHHE B MPHUPOJE,
puUMeHeHue, ouosorudeckast poib. dotocunTe3. OpyKTo3a Kak U30MEP TIIFOKO3BL.

Kpaxman u nemnronosa kak npupojanbsle noaumepbl. CTpoeHne Kpaxmajia U LEUII0I03bI.
Ou3nyecKue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIn3, KaYeCTBEHHAs PEaKIUs C HOJAO0M).

OKCHEpUMEHTAJIbHBIE METOJbl W3YUYEHMsI BEIIECTB W HX IPEBpAIICHUN: IPOBEACHHUE,
HaO/I0/IeHWEe M OINKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIE
peaKkIMu OJIHOATOMHBIX CIHUPTOB (OKHCIECHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToMHBIX
CcupToB (B3auMoOjeiicTBUE IimiepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcumom wmenu(ll), B3aumonericTue
Kpaxmalla ¢ HOJIOM), MPOBEJIECHHUE MPAKTHUUECKON paboThI: CBOMCTBA pacTBOpa YKCYyCHOU
KHUCJIOTBI.

Pacuérnble 3agaun.

Brelunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakmuu (Maccel, 00BEMa, KOIUYECTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTa pPEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHIH).

A3oTconepKalue OpraHn4ecKue COeAMHEHNS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznyeckue u
XMMHUYECKHE CBOICTBAa aMUHOKHUCIOT (Ha mMpuMepe IiniKHA). buonormdeckoe 3HaveHue
aMHHOKHUCIIOT. [lenTupl.



benkn kak nmpuponHble BBICOKOMOJIEKYJIApHBIE coenuHeHus. llepBuunas, BTOpU4YHas u
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, NEHATyparus,
KayeCTBEHHBIC PEaKIINU Ha OCIKH.

OKclepyMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpEBpallleHuil: HaOironeHue u
ONMCaHHe JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OCNKOB INpH HarpeBaHHM, LIBETHbIC
peakIu O6EJIKOB.

BbicokoMoIeKy/IsIpHBIEC COeIMHECHUA

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AINH, CPEAHSs MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MTOJIMMEPU3aLUs U ITOJIMKOHCHCALIMS.

DKCHepUMEHTAIbHbIE METO/Ibl U3YUYEHHs BELIECTB U MX NPEBpAIllEHUN: 03HAKOMIIEHUE C
o0pa3iaMy IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KaydyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsS3€d MpHU M3ydyeHUU opraHmdeckoi xumuu B 10 kiacce
OCYILECTBIIIETCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak WU
MIOHATUH, ABISAIOIIMXCA CUCTEMHBIMU JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCcTBEHHO-HAayuYHbIE TOHSATHUS: SIBJICHHE, HAay4HbIH (aKT, THIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIaccupUKalus, MEepUOAUYHOCTb, HAOJIOAEHHE, W3MEpEHHE,
JKCIIEPUMEHT, MOJCIIMPOBAHHUE.

®dusuka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1d, SJHEPIeTUYECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BEIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH AaKTUBHBIE BeIeCTBa (OEIKH, YTIACBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdus: MuHepaibl, FOpHbIE TOPO/IbI, [TOJIE3HBIE NCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonoOrys: NUILEBbIE MPOLYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIUE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETUYECKHUE IIPEnapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMHUecKuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs 000JIOUKa.
DHepreTHYeCKHe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- amemenTsl. OCOOCHHOCTH
pacnpeseseHus 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs! KOH(UTYpaLnsi aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuogmueckass cucremMa xumuyeckux snemeHtoB J[. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepnonnueckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzaeneeBa ¢ COBPEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB
II0 TpyIIIaM U MepruojiaM. 3Ha4eHHE EPUOIUUECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHYECKass CBs3b. Buabl XUMHUECKOM CBA3M (KOBaJIGHTHas
HeNnoJsipHast U TMOJIApHas, MOHHAs, MeTalinuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOMN



XUMUYECKON CBsA3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTB.
DnexTpooTpuLATENIbHOCTh. CTeneHb OKUCIIEHUs. FIOHbBI: KATUOHBI U AHUOHBI.

BemtectBa MOJEKYJISIpPHOrO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAJUIMYECKHUX PEMETOK. 3aBUCMMOCTH CBOWMCTBA BEIIECTB OT THIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsTre o aucnepcHBIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10Jist
BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmueckux coequHeHud. HomeHkiaTypa HEOpraHMYECKHX
BelIECTB. ['eHeTuyeckas CBA3b HEOPraHMYECKHUX BELIECTB, MPUHAMIECKAIUX K Pa3TMYHBIM
KJIaCCaM.

Xummueckas: peakuus. Kiaccupukamuss XMMUYECKHX peakIuil B HEOPraHMYECKOW |
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEIECTB, 3aKOH COXPAaHEHHS U IIPEBPALICHUS
SHEPrUU NPU XUMHUYECKUX PEAKLHUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pas3indHbIX (akTopoB. OOpaTHMblE pEaKIHH.
Xumunyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIUE HA COCTOSHHE XMMHMUYECKOTO PaBHOBECHS.
[Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILECTB: KUCIas, HEUTpaJIbHAs, IEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHHUs BELIECTB M UX IPEBPALLECHUI: JNEMOHCTpaLus
tabmun «llepuonuueckas cuctema xumudeckux snemeHToB Jl. M. MenneneeBa», u3yuyeHue
MoOJleNeld KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE W ONHCAaHHE JEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMNBITOB (Pa3OXKEHHE IEPOKCHAa BOAOPOJA B IPUCYTCTBUU KaTalu3aTopa,
OIIPECIICHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHUE MpaKTUUEeCKOH paldoThl «BinusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIUN».

PacuérHsble 3aaumn.

PacuéTbl o ypaBHEHUSIM XUMHUECKHUX PEAKIUil, B TOM YHCJIe TEPMOXUMHUUECKHE PaCUEThI,
pacd€Thl C UCIIOJIB30BAHUEM MOHATHS «MaccoBas JOJIsl BELIECTBAY.

Heoprannueckas xumus

Hemeramner. Ilonoxenne HemerauioB B Ilepmonnyeckoil cuCTeME€ XMMHYECKHX
sanementoB JI. M. MenzneneeBa U 0coOEHHOCTH CTpoeHHUs aromoB. Dusnuyeckue CcBOICTBa
HEMETAJIJIOB. AJIJIOTPOIIUSI HEMETAJJIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepona).

XUMHUYECKHE CBOMCTBAa BaXKHEHMIIMX HEMETAJJIOB (rajlor€HOB, cepbl, a3oTa, (ocdopa,
yIiepoaa U KpEMHHUS) U UX COEAMHEHUH (OKCHI0B, KUCIOPOICOAEPKALUX KUCIOT, BOAOPOIHBIX
COCTMHEHUH).

IIpuMeHeHNEe BaKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenne Meramnos B [lepuogudeckon cucreMe XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUsSI IEKTPOHHBIX 000JI04EK aTOMOB MeTayioB. OOuue
¢usnyeckue cBoiictBa MeTayuioB. CIulaBbl METaNIOB. DJIEKTPOXUMHUYECKUN DPsIJl HaNpsKEHUH
METAJIJIOB.

XWMHYECKHUE CBOMCTBA BAXKHEUINIMX METAJIOB (HATPUHM, KaJIWid, KaJbIlMH, MarHuu,
QIIOMUHUH, TUHK, XPOM, KeJIe30, Me/Ib) U UX COeTMHEHHH.

O61ue criocoObl MoayyeHUs! MeTauIoB. [IpruMeHeHne MeTaIoB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUs] BEIIECTB M MX MPEBPALCHUI: H3yYEHHE
KOJJIeKIMH «MeTaisl U CIUIaBb», OOpa3loB HEMETaIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3a7a4, HaOJIOJEHWE W  OINKMCAaHWE JICMOHCTPAllMOHHBIX M JIAOOPATOPHBIX  OIBITOB
(B3aumoieiicTBUE THAPOKCUAA ATIOMHUHMS C PACTBOPAMH KHUCJIOT M IIEJIOYel, KaueCTBEHHbIC
peaKIu Ha KaTHOHBI METAJIJIOB).

Pacuérnnic 3agaun.

Pacu€Tpl maccel BemiecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00bEMY OHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB UMEET IMPUMECH.

XuMus 4 ’KM3Hb

Ponp xumun B oOecriedeHUN SKOJOTUYECKOM, SHEPTETHUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTHUM MeAULMHbL. [loHSATME O HaydyHBIX METOJAxX IIO3HAaHUS BEUIECTB M XUMHUYECKHUX
pEaKUHUid.

[IpencraBnenuss 00 OOMMX HAyYHBIX TMPHUHIMIIAX POMBIIUICHHOTO  TOJYYCHHS
Ba)KHEMIIIHX BEIIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTEepUAIbI,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPaCKH, CTEKJIO, KepaMHKa, MaTepualbl sl JIEKTPOHUKH,
HaHOMATEPHUAaJIbl, OPraHUIECKIEe U MUHEPATbHBIC y100peHUsI.

XuMHsi U 370pOBbE YEJIOBEKA: IMpaBHJia HMCIOJIb30BAHUS JICKAPCTBEHHBIX TMPEMapaToB,
npaBujia 0€30MacHOTO UCIIOJIb30BaHUS MIPENapaToB OBITOBOM XMMHUH B TIOBCEIHEBHOM KM3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpenMEeTHBIX CBS3EH MpU W3YYEHUHN OOIIeH U HEOPraHWYECKOW XMMHUH B
11 xmacce oCymIECTBISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK M TMOHATHH, SBISIIONIUXCS CUCTEMHBIMH JJIsI OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO0mue ecTecTBeHHO-HAyYHbIC TMOHITHS: HAy4YHbIH (akT, THIOTE3a, 3aKOH, TEOpus,
aHajgu3, CHHTE3,  Kilaccupukanus, TEPUOIUYHOCTh,  HAOIIOJEHHUE,  IKCIEPUMEHT,
MO/JIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOI,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETUUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHHE BEIIECTBA, (U3HMUECKUE BETUIUHBI M €IMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: kierka, opraHu3M, 5KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepabl, TOPHBIC TOPOJIBI, MTOJIE3HBIE NCKOMAEMbIE, TOTUIUBO, PECYPCHI.

Texuonorus: XUMHYECKast MPOMBIITUIEHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepHuaos, CEIIbCKOXO03MCTBEHHOE MIPOU3BOJICTBO, MHIIeBast
MIPOMBIIIICHHOCTh, (papMareBTUYeCcKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, AJEKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMLBI 110 XMMHWHN HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIUMUCS
[IporpamMM CpegHero oOuiero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonn4yeckoli OCHOBOW Ui pa3padOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
MIPOrpaMM CpeIHEro o01ero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM € CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHUMHUS» Ha YpOBHE CpPEIHEro O0Omero o0pa3oBaHUS
BBIJICJICHBI CIIEYIOLINE COCTABIIAIOILNE:

OCO3HaHHE O0YYAIOUTUMUCS POCCUUCKON TPa)KTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEICHHUIO;

HaJIM41e MOTUBAILMM K 00y4EHHUIO;

LIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIINI 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATbCS B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, TPUCYILIMMHU LIEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIM4YMe TNPaBOCO3HAHMS HKOJOTMUYECKOW KyJIbTypbl M CIHOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIE IIIaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XUMHs» [JOCTUTAlTCS B E€IUHCTBE
yu4eOHOIl M BOCHIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMU U UJA€aJlaMU POCCUHUCKOIO
IpaXkJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M MpaBWIaMU IOBEJCHMS,
CHOCOOCTBYIOLMMHM TPOLIECCAM CaMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTU 00YUaIOIIHUXCSI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS INpeaMeTa «XUMUs» OTpaxaroT chOPMUPOBAHHOCTh
ONbITa TIO3HABATEIBHOM M TNPAKTUYECKOH JAESITENbHOCTH OOydYarolMXcsi 10 pealu3alnuu
IIPUHATBIX B OOLIECTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 00g3aHHOCTEHN, yBaXKEHUS K
3aKOHY Y NPABOMNOPAIKY;

IIPEICTABIEHUS] O COLUAIbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIBHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHNH yueOHbIX U M03HABATEIbHBIX 3371a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTUKY U apTyMEHTBI IPYTHX
NIPU aHAJIM3€ PA3IMYHBIX BUJIOB YU€OHOH J1€ATEIbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACJIEJUI0 OTEYECTBEHHOU
XUMMWH;

yBa)XEHUS K IPOLIECCY TBOpUECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb Pe3yJbTaT JUIMTENBbHBIX HAaOIIOIEHUH,
KpPOMNOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, TOCTOSSHHOI'O TPY/1a YUEHBIX U PAKTUKOB;



WHTEpeca M II03HABaTEIbHBIX MOTHBOB B IIOJYYEHHH U TIOCISAYIONIEM aHAIU3E
nH(OpPMAIIUY O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUCHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI WU
LIEHHOCTH;

FOTOBHOCTM OLEHHMBATh CBOE MOBEICHUE M NOCTYNKH CBOMX TOBapULIEH C MO3ULIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCJIEICTBUM ITUX TIOCTYITKOB;

4) hopMupoBaHHS KYJIbTYPbI 310POBbSI:

[IOHMMAHMs LIEHHOCTEM 310poBOro M 0€30macHOro obpas3a >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (hHU3HMUECKOMY U TICUXUIECKOMY 370POBBIO;

coOmrofcHHs MPaBWJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MMOBCEIHEBHOMN
YKU3HH U B TPYJIOBOH JCSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TPAaBWJI HWHIWBHIYAJIbHOTO ¥ KOJUIGKTUBHOTO 0O€30IMacHOTO
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOCH;

OCO3HAHUS TOCJEJACTBUI M HENMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHHS aTKOTOJS,
HapKOTHKOB, KypEHHSI);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEAOBATEIbCKON JCATEIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTUYCCKUX 3a7ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YUYEHHIO Mpodeccuil pa3lIudHoro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 1O XUMHUH,

YBaXEHUS K TPYAY, JIOIIM TPyJa U pe3ysibTaTaM TPYI0BOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAILHOW TpPAaeKTOpPHH OOpa30BaHMS,
Oynymieit mpodeccun U peann3aliid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U TTOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS

9KOJIOTUYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHUMaHUA TI00aTLHOTO XapakTepa dKOJIOTHUECKUX MPOOJieM, BIUSHUS YKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COITUATBHOM CPEIbI,

OCO3HaHUS HEOOXOIMMOCTH HCIIONH30BAHUS JOCTUKECHUM XUMHHU JJIsI PELICHUS BOIIPOCOB
paloHATBHOTO TPUPOIOTIONIH30BAHNS,

AKTHBHOTO HETPUATHS IEWCTBHM, MPUHOCIIIMX BpEJ OKPYKAIOIIEH MPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE MOCIECACTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBpAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTUYECKOT'O MBIIUICHUS, JKOJIOTMYECKON KYyJIbTYphl, OIBITA
NEATeTbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOMN U COITMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICONIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BHUTUS HAYKU M OOIECTBEHHOU MPAKTUKU;



[IOHUMAaHMsl cHeluM(UKM XUMUM KaK HayKd, OCO3HaHHi €€ ponu B (HOPMHUPOBAHUU
palMOHAIBFHOI'O HAYYHOTO MBIIUICHHS, CO3aHUN LIEJIOCTHOTO MPEACTABICHUA 00 OKpPYKAIOIIEM
MHpE KAaK O €IWHCTBE IPUPOJBI M YEJIOBEKA, B ITO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny podIeM COXPaHEHUs IPUPOJHOTO PABHOBECHS,

yOex1EHHOCTH B 0CO00H 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBWIIM3ALMU: B €&
T'YMaHHUCTUYECKOW HaIpaBICHHOCTH M Ba)KHOM pOJIM B CO3/JaHMU HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpBl, PELICHUH II100aJbHBIX IPOOJIEM YCTOHYHMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIICBOM M DKOJOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00ecIeyeHn! YCIOBHM yCIENUHOro TpyAa U SKOJIOrH4ecKd KOM(GOPTHOM KU3HU KaXIOT0 4YiIeHa
00I111eCTBa;

€CTECTBCHHO-HAy4YHOW TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOAOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CHOCOOHOCTH MCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUHM OKPYXKAIOIIEr0 MHUpa M HPOMCXOIAIINX B HEM H3MEHEHMH,
yMEHHUsI JieJaTh 0OOCHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaYyYHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIB30BATh XMMUYECKHE 3HAHUS ISl PELeHUs PpodieM
B peaJbHBIX KU3HECHHBIX CUTYalMsIX;

MHTEpeca K MMO3HAHUIO U UCCIIE0BATEIBCKON NeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUI0O M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBHHM C JKU3HECHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOEHHOCTAM TpyJa B pa3iMuHbIX cdepax mnpodecCuoHaTbHON
JEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHUS Y4YEeOHOro mpenMeTa «XWUMUS» Ha YPOBHE
cpenHero o0uiero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHPOBO33PEHHUST OOYUAIOMIMXCS MEKIUCUUIUINHAPHBIC
(MeXnpeaMeTHbIC) OOIIEHAYYHBIC TOHATHUS, OTPAXKAFOIIUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MUPA
U cnenu(uKy METOA0B MMO3HAHMS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HAyYHBIH (aKT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, HCClIeIOBaHUE, HAOI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

yHHUBEpCallbHbIE ~ yueOHble  JEUCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
perynatuBHbe), obecrneunBaroniye (GOpMHpOBaHHE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COILIMATILHOM KOMIIETEHITMH 00YYarOIIHXCS;

CHOCOOHOCTh  OOYYaIOIIUXCS  HCIOJIB30BaTh ~ OCBOGHHBIE  MEXKAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECCKIE 3HAHUS W YHUBEpCAJbHbIC ydYeOHbBIC ICHCTBUS B IIO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpenMeTHbIE pe3yJbTaThl OTPAKAIOT OBJAJICHHWE YHUBEPCATHHBIMH YYEOHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBi1aieHNe YHUBEPCAILHBIMU YU€OHBIMHU MO3HABATEILHBIMH I€ICTBUSIMH:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUSA:

CaMOCTOATENILHO (OPMYJIUPOBaTh M AaKTyaJIM3MPOBaTh NPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeNeNATh IEeNIM JCATENbHOCTH, 3a/iaBas MapaMeTpbl W KPUTEPHH WX JOCTHKEHUS,
COOTHOCHUTH PE3YyJbTAaThl ACSITEILHOCTU C MOCTABICHHBIMU HESMU;



UCIOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIEISTH
XapakTepHble TpPHU3HAKUM TOHATHM M YCTaHAaBIMBaThb MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (DAKTOB W SIBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUHM IS KJIAaCCU(PUKALMU BEILIECTB U XUMUYECKUX PEAKIIA;

yCTaHaBJIMBATh IPUUNHHO-CIICCTBEHHBIE CBS3U MEKIY U3y4aeMbIMH SBICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXJCHUS (MHIYyKTHBHBIC, JCIyKTHBHBIC, II0 AaHAJOTHH),
BBISBIISITH 3AKOHOMEPHOCTH U MPOTHBOPEUMS] B PaCCMATPUBAEMbIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTH B TPOIecCe MO3HAHMS, WCIOIh3yEeMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe00Pa30BbIBATE MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XuUMHAYecKas (GopMmysa, YpaBHEHHE XHMHUYECKOH peakuud — TpH pPEIICHHH Y4eOHBIX
MO3HABATENIBHBIX M MPAKTUYECKHUX 3aJay, NMPUMEHATb Ha3BaHHBIC MOJICJIbHBIE IPEJCTABICHUS
JUISL BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB N3Y4YaE€MBbIX BEIIECTB U XUMHUUECKUX PEAKIIUH.

2) 0a30BbIe HCCIeA0BaATENbCKUE I CTBUS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

¢dbopMynMpoBaTh LETM H 3aJaud  HMCCIEJOBAHUSA, MCIIOIB30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1 (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXIEHU;

BJA/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TPOBENCHUS YYCHHMYECKHX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOJIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynabTar, (GopMynupoBaTh O00OOLIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCICIOBAHUS, COCTABISTH OOOCHOBAHHBIN OTYET O MPOJIECTAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOW MCCIIEIOBATENbCKON U MPOEKTHOM JesTeIbHOCTH,
MPOSABIIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOAOB pELIeHUs
MPAKTUYECKHX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METOA0B MIO3HAHUS.

3) paGora ¢ nundopmanueii:

OPHCHTHUPOBAThCS B pa3IMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTepaTypa XMMHUYECKOTO COJEpXKaHus, CIpaBOYHbE TOcoOMs, pecypchl IHTepHeta),
aHATM3UPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB W (OPM TpenCTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ 1I0CTOBEPHOCTh U HEIPOTUBOPEUHBOCTH;

(GbopMyIMpOBaTh 3alpOChl W TPUMEHATh Pa3IUYHBIE METOABI NPU TOUCKE M OTOOpe
nH(popMaluy, HEOOXOAMMOMN JJIs1 BBIMOJIHEHMsI Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

pUOOPETaTh OMBIT MCIIOJIB30BaHUA HWH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpeacTaBieHUs] HHGOpMauu (CXEMBI,
rpauky, uarpaMMsbl, TaOJIHULIbL, PUCYHKH U APYTHE);

WCIOJb30BAaTh HAYYHBIA S3bIK B KAuyeCTBE CpEACTBA INpU paboTe C XUMHYECKOU
nHpopMalnMel: NPUMEHATh MeXNpeAMeTHble ((u3ndyecKkue M MaTeMaTHYeCKUe) 3HAKh M
CHUMBOJIBI, (hopMyJibl, a0OpEeBHUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKNE CPEJICTBA HATJISIAHOCTH.

OgiaieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1CHCTBUSIMH

3aJaBaTh BOMPOCHI M0 CYIIECTBY 00CYKAaeMOM TeMBbI B X0Ji€ AMAJOra W/WIN JAUCKYCCHH,
BBICKa3bIBaTh WJEH, (OPMYJIHPOBATH CBOHM TMPEAJIOKCHHUS OTHOCHTEIBHO BBIOJHEHUS
IIpeI0KEHHON 3a1auH;



BBICTyIIaTh C IPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOU NEATEIbHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJHEHHUH XUMHUYECKOIO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3Yy4YaE€MbIX BEILECTB,
peanuzany y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
WCCIIeIOBAaHUH IMyTEM COTJIACOBAHUS MO3HIIUN B X0O€ 00CYKACHHS U 00MEHA MHEHHUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMU PeryJIiTHBHBIMHU e CTBUSMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATENbHYIO JI€ATEIHHOCTH,
omnpezenss €€ LEeNM U 3a1a4d, KOHTPOJIMPOBaTh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™ ACMCTBUI NPU BBHIMOJIHEHUHU YUYE€OHBIX M HCCIEOBATENILCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO UX PEIICHUs C yUYETOM MONyUYEHHUSI HOBBIX 3HAHUI O
BEII[ECTBAX U XUMHYECKUX PEAKITUSX;

OCYUIECTBIISAITh CAMOKOHTPOJb CBOEH JEATENIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLIEHKHU.

INPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTHbIE pe3ynbTaThl 0CBOEHUA Kypca «OpraHnyeckas XUMHsD OTPAKAOT:

c(OPMHPOBAHHOCTh TPEJCTABICHUII O XHMHUYECKOH COCTaBIAIOIIEH €CTEeCTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJIM XUMHUH B IO3HAHUM SBICHUH MPUPOIBL, B (HOPMHUPOBAHUH
MBIIUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YyHKIUOHAJIBbHOW TPAaMOTHOCTH, HEOOXOAMMOW st
peleHrsT MPaKTUYECKUX 3aJad U SKOJOTMYEeCKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIAJICHAE CHUCTEMOM XHUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArarolIye
MOHATHUS (XMMUYECKHNA 3JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTD,
IIEKTPOOTPUIATENILHOCTh, XHUMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHANBHAS TPYINA, PAJUKal, HU30MEPHUs, HU30MEphbl, TOMOJOTHUYECKUN pAJ, TOMOJOIH,
YTJIEBOJAOPOBI, KHCIOPOA U a30TCOJEpKAIINE COCIMHEHUSI, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS] OPraHUUECKUX
BeuiectB A. M. byTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH S3BIK XUMHUHM; MHUPOBO33PCHUECKHE 3HAHHWSA, JICKAIIUE B OCHOBE INOHUMAaHMS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJy4YEeHUHU U 0€30IIaCHOM HCII0JIb30BaHNU BaXKHEUIIUX OPraHUYEeCKUX BEUIECTB B OBITY
Y IPAKTUYECKOM NeATEIbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISABIIATh XapaKTEPHbIC MMPU3HAKH MOHATUH, yCTaHABIUBATh
HX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE ITOHATHUS MTPU ONMCAHUM COCTaBa, CTPOEHUS U
IIPEBPALICHUN OPraHU4YEeCKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHMU HCIIOIB30BATh XUMHUYECKYIO CHUMBOJIMKY IS COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpaIIEHHOI) (HOpMyIJT OpraHMYECKUX BEIECTB
U YPaBHEHHUM XMMHYECKUX PEAKLMK, U3rOTaBIMBATh MOJACIIHA MOJIEKYJ OPTaHUYECKUX BEIIECTB
JUISl WILTIOCTPALMN X XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB MO0 HUX COCTaBy M CTPOCHHUIO K OIpENelIEHHOMY KiIacCy/Tpynne COeIuHeHUN
(Yr;ieBoJoponibl, KHUCIOPOJ M  a30TCOJAEp)Kalle COEAUHEHMS, BBICOKOMOJEKYJIIPHBIE



COCIMHEHUS), JlaBaTh MM Ha3BaHUA 1Mo cucTematudyeckoii HoMmeHkinatype (IUPAC), a Ttaxxke
MIPUBOJUTh TPUBUAIBHBIC Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMWICH,
alleTUJICH, STWICHIJIMKONb, TIMIEPHH, (PEeHON, (HOpMaNbICTHI, aleTalbICTHI, MypaBbHHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAs KHCIIOTa, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, (PYKTO3a,
Kpaxmall, [eJIJTI0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHIBI XUMHUYCCKON CBS3M B OpPraHUYCCKHX
CoeIMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHSI TECOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytiepoBa mjisi 00bSICHEHHsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh yMCHHI XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (QUINYCCKUE U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTaBUTENIeH Pa3IUYHbIX KIaCCOB OPraHUYECKUX BEIECTB
(MeTaHn, 3TaH, OSTWIEH, MPONWICH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, OGeHzon,
METaHOJI, dTAHOJI, dTWICHIJIUKOJb, TJIMIEPHH, (EHOJI, alleTalIbJICTHI, MypaBbUHAS M YKCyCHAs
KHCIIOTBI, TJIOKO3a, Kpaxmal, LeJIiof03a, aMHUHOYKCYCHas KHUCIIOTa), WJUTIOCTPUPOBATH
T€HETHUYECKYIO CBS3b MEKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUU C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb HCTOYHUKU YTIEBOJAOPOJHOIO CHIPbS
(medTh, MPUPOAHBIA Ta3, Yroib), CHOCOOBI MX MEPEepabOTKH M MPAKTUYECKOE MPUMEHEHUE
MIPOJYKTOB MepepabdoTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYUCICHUS M0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00BEMa, KOJMYECTBA WCXOMHOTO BEIIECTBA HIIM TPOAYKTA PEAKIHUU IO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOTO
MMO3HAHUS, WCIOIB3YEeMBIX B XHMHH TIPH HM3yYCHUH BEHICCTB M XHMHYCCKUX SIBICHHUU
(maOmroneHre, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJISI IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIICCTBAMH U UX MPUMCHCHHEM;

c(hOpMUPOBAHHOCTh YMEHMI COOJIIOATh MpaBuila MOJb30BAHUS XUMHUYECKOW MOCYAOU U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUIIa 0OpaIllEHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKLHSMHU MO BBIOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(TpeBpaIIeHuss OPTaHUICCKUX BEIICCTB MPU HATPEBAHHH, MMOJYYCHHE dTHIICHA M M3yYCHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKHX BEIECTB, JIeHaTypanusi OeJIKOB MpHU
HarpeBaHUU, [[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHHKHU 0€30MaCHOCTU
pu 0OpalIeHny ¢ BEIIECTBAMU M J1A00pAaTOPHBIM O0OPYJAOBAHHUEM, MPEICTABIATh PE3YIHTATHI
XMMHUYECKOTO S3KCIepUMeHTa B (opMe 3amucH ypaBHEHHUH COOTBETCTBYIOUIMX pEAKIHH U
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGOpPMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBO MHGpopmaluu, MHTEpHET U APYTHUX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJATh TMpaBHJa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBEeJICHUST B OBITY M TPYAOBOM NEATEIHbHOCTH B LEISIX COXpPaHEHHs] CBOEro 3/I0pOBbS U
OKpYKarollel MPUPOTHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBI
OTpECIIEHHBIX OPraHUYECKHX BEIIECTB, MOHMMAas cMbici mokazatens [IJIK, moscHsaTh Ha
MpUMepax crnocoObl YMEHBIICHUS U TMPEJOTBPAIICHHUS X BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa;



JUIsE 00Y4YarOIIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHHUE NPUMEHSIThH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBJICHHIA;

JUIA  CIETBIX M CHa0OBHIANIMX OOYyYaroIIUXCA: YMEHHE HCIONB30BaTh pelbeHO-
TOYEUHYIO cucTeMy o6o3HaueHwmit JI. bpains nist 3anucu XumMuaeckux Gpopmyir.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHMYecKas XUMHD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh INPEACTABICHUNA: O XMMHUYECKOH COCTABIAIOLIEH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHpA, POJIM XUMHUH B TO3HAHWM SIBICHUH NPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUS] U KyJIbTYphbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOMW IS
pelieHus] MPAaKTUYECKUX 3a/1ad W DSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpere;

BIAJICHAE CHUCTEMOM XWMHWYECKMX 3HAHHMW, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaroIIue
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOHUTAIIM aTOMOB, HOH,
MOJIEKYJla, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, DSJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCIICHMs, XHMMHYECKas CBsA3b (KOBaJ€HTHAas, MOHHAs, METAJUIMYeCKas, BOJOPOJHAs),
KpUCTaJlJIMYecKass  pemérka, TUMBl XMMHMYECKUX  pEeakUud, pacTBOp, AJIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, 3JICKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIHMTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XMMHUYECKOH  peaklud, XHMHUYEeCKOe paBHOBECHE); TEOpPUH U  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jauccouuanuu, nepuoaunueckui 3axkoH J[. WM. MenngeneeBa, 3akoH
COXPAaHEHHs MACChl BELIECTB, 3aKOH COXPAHECHMs M IPEBPALICHMs DHEPIMM NPU XMUMHUYECKHUX
peaxiusix), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE IIOHMMAaHUs TPUYMHHOCTH U CUCTEMHOCTM XUMHYECKUX SIBICHUH,
(akTOJIOrMUECKUe CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30IaCHOM HCIIOJIb30BaHUU
BOXHEUIINX HEOPTAaHUYECKHUX BEILECTB B OBITY U MPAKTHUECKON ACSITEILHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpPHbIE MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aHMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOIIME IOHATHS IIPHU ONHUCAHUHM HEOPraHUYECKUX
BEILECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTE YMEHHMH HCIOIb30BATh XUMHUYECKYIO CHUMBOJIMKY [UISl COCTaBJICHUS
¢dbopMyn BelIECTB M YpaBHEHHH XHMHUYECKHUX PEAKIMHA, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IJUPAC) u TpuBMallbHBIC Ha3BaHUs OTICIbHBIX HEOPraHMYECKUX BEIICCTB (yrapHbd Tas3,
YTIEKUCIBIA Ta3, aMMHAaK, Tall€éHas M3BECTb, HErall€Has W3BECTb, MUTHEBAs COAA, NMUPUT U
JpyrHe);

c(OpMHUPOBAHHOCTh YMEHHUH ONpPEENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKOM CBA3M (KOBaJIEHTHAsl, HOHHAS,
MeTaJNIn4yecKasi, BOJOPOAHAsl) B COCIUHEHUSAX, THUIl KPUCTAIUNIMYECKOW PEHIETKH KOHKPETHOIO
BEIlleCTBa (aTOMHasl, MOJIEKYJSIpHasi, MOHHAs, METa/NIM4ecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh NPUHAIJIEKHOCTh HEOPIaHUYECKUX BEILECTB
10 UX COCTaBY K ONpPEAEIIEHHOMY KJIACCy/TpyMIe COeAUHEHNH (IIPOCThIEe BENIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEPHbIE THIPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU paCKpbhIBaTh CMBICI Tepuoanudeckoro 3akona J[. M.
MeHnneneeBa U JIEMOHCTPUPOBAaTh €0  CHUCTEMATU3UPYIOUIYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;



C(OPMHPOBAHHOCTE YMEHHMH  XapaKTepu3oBaTb JJEKTPOHHOE CTPOCHHE  aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMUUECKHUX 3iemeHToB 1. 1.
MenneneeBa, HCIONB3Yysl TOHATHA «S-, P-, O-2JIEKTPOHHBIC OpPOWTAIM», «IHEPreTHYECCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH o nepuoaam u rpynnam Ilepuoanueckoi cucteMbl XUMHUYECKUX diieMeHTOoB [l. 1.
Menpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBaHHUE
FEHETHMYECKONM CBA3M MEXJAy HEOpraHMYeCKHMMH BEIIeCTBAaMU C IOMOUIbIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUH;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHIMPOBATh XMMHUYECKHE DPEAKIUU TI0 Pa3IMIHBIM
IpU3HAaKaM (YUCIIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((eKTy peaxiuH,
M3MEHEHHIO CTENICHEH OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yYaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUM COCTABIIATh YPAaBHEHUS pEeaKLUN pa3InYHbIX TUIOB, MOJHBIE
U COKpAIlIEHHbIC YpaBHEHUs peakIMi MOHHOTO OOMEHA, YUMTBIBAsl YCIOBUS, MPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIyii MoCPeICTBOM COCTaBJICHUS JIEKTPOHHOIO OaaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMUMHUYECKOH PEaKIUu OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHUMHUYECKOTO paBHOBECUS B 3aBUCHUMOCTU OT
BHe1Hero Bo3aeicTus (npuniun Jle llarense);

c(OpMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIEKAILIUE B
OCHOBE NPOMBIIIIEHHOTO MOJIYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeaCTaBIeHUH 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTE YMEHHUM IPOBOJIUTH BBIYHUCICHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 107 BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B NP XMUMHUYECKHUX
peaxIusIX, Macchl BELIECTBa WM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wil 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO >(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCT YMEHUN COOJIIOAATh MIPAaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOPHBIM 00OPYAOBAaHUEM, A TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMHU MO BBIIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHre MEepoKCcHIa BOAOpPOAAa B NPUCYTCTBUM KaTalnu3aTopa, ONPEIAEICHHUE CPENbI
PacTBOPOB BELIECTB C MOMOLIbIO YHUBEPCAILHOI'O MHJMKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XUMHUYECKOW pEaKlMH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIE pEakluu Ha
cynbdar-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATHOH aMMOHWHS, PEIICHHE IKCICPUMEHTAIbHBIX
3ajad no Ttemam «Metawibs» U «Hemertamiby) B COOTBETCTBHM C IPAaBUIAMH TEXHUKHU
0€30I1aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000pYJOBAHUEM, MTPEICTABIAThH
pe3ynbTaTthl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;



c(OpMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIUIO,
MoJIy4acMyYK0 H3 pa3HbIX HCTOYHHUKOB (CpeI[CTBa MacCcOBOU KOMMYHHKAIUH, I/IHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOIaTh MpaBWJIa HKOJOTUYECKU IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOH NEATEIBHOCTH B IENSIX COXPAHEHHS CBOETO 3J0POBbS H
OKPY’KaIOIIEeH MPUPOTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI
oTnpeeNi€HHBIX BEIeCTB, MOHUMas cMbich nokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMCHBIICHUS U MPEAOTBPAIICHUA UX BPCAHOTO BOSI[CP'ICTBHSI Ha OpraHu3M 4€JIOBCKaA,

JJIsA O6yanOHIHXC${ C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbBA: YMCHHC IMPUMCHATH
3HaHMUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA;

JUISL  CJICTIBIX ¥ CJIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIIONb30BaTh pelbeHO-
TOYEUHYIO cucTeMy 0003HaueHuit JI. bpaiinst s 3anucu XuMudaeckux GopMy.



11 KVIIACC

HauMmenoBaHue KounvecTBo yacoB
Ne DJleKTpoHHbIe (LM (ppoBbIe) 06pa3oBaTe/bHbIE
pa3/ie]ioB U TeM Konrpoasneie | IlpakTnyeckue
n/n Bcero pecypcbl
NpOrpaMMbl padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
CrtpoeHne aTOMOB.
Ilepronnueckuii 3aK0H U
1.1 [leproandeckas cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6332/start/151021/
XUMHUYECKUX IJICMEHTOB
. . Menneneesa
1.2 CTpoeHHe BeliiecTBa. 4 0 0 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHoroo6pa3ue BeIecTB
1.3 XUMHUYECKUE PeaKiuu 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
HUroro mo pazneny 13 https://resh.edu.ru/subject/lesson/5912/start/92791/
Pa3nea 2. Heoprannueckasi Xumust
2.1 Meraiibt 0 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
2.2 Hemerasib 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
C .
2.3 BA3D HEOPraHHaceiix 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpTraHNYCCKUX BCUICCTB
HUroro mo pazneny 17 https://resh.edu.ru/subject/lesson/3514/start/151429/
Paznen 3. Xumus u :Ku3Hb
3.1 XWUMUS ¥ KU3HB 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazgeny 4



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
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11 KVIIACC

Ne KoanuecTBO 4acoB JlaTa
JIeKTPOHHBbIE U(POBHIE
n/ | Tema ypoka Bcer | Konrponbnbl | IlpakTtuyeckm | H3y4eHH
o0pa3oBaTe/ibHbIE PeCypcChl
11 0 e padoThbI e padoThbI |
XUMUYECKUH DIIEMEHT. https://interneturok.ru/lesson/chemistry/11
ATOM. DileKTpOHHAsI 1 0 0 -klass/bstroenie-atoma-periodicheskij-
KOH(UTYypaIus aTOMOB zakonb/stroenie-atoma
Ilepnoauueckuii 3aK0H U ) .
Hp g https://interneturok.ru/lesson/chemistry/11
CpPUOaANUYCCKasa CuCTcMa . . . ..
pHOA -klass/bstroenie-atoma-periodicheskij-
XUMHUYCCKUX DJICMCHTOB . . . .
1 0 0 zakonb/periodicheskiy-zakon-i-
1. . MenneneeBa, ux - . . .
N periodicheskaya-sistema-himicheskih-
CBs3b C COBPECMCHHOU B
. elementov-d-i-mendeleeva
TEOPUEU CTPOCHUSI ATOMOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB
XUMHNYCCKUX DJICMCHTOB U
UX COEIUHEHUH 10 https://interneturok.ru/lesson/chemistry/11
rpyIIaM | IEPHOIaM. -klass/bstroenie-atoma-periodicheskij-
3HaueHue 1 0 0 zakonb/ege-periodicheskiy-zakon-i-
MEPUOUIECKOTO 3aKOHA U periodicheskaya-sistema-himicheskih-
CHUCTEMBI XUMHUYECKUX elementov-d-i-mendeleeva-stroenie-atoma
anemenToB ..
MenpeneeBa B pa3BUTHH
HayKH
CtpocHue BEIIeCTRa. https://interneturok.ru/lesson/chemistry/11
XuMmuueckas CBs3b, e 1 0 0 -klass/btipy-himicheskih-svyazejb/ege-
BHJIbI, MEXaHU3MbI stroenie-veschestva-tipy-himicheskoy-
o0Opa3oBaHus svyazi-tipy-kristallicheskih-reshetok-



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
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/ege-periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/ege-periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/ege-periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/ege-periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/ege-periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva-stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/ege-stroenie-veschestva-tipy-himicheskoy-svyazi-tipy-kristallicheskih-reshetok-stepen-okisleniya
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/ege-stroenie-veschestva-tipy-himicheskoy-svyazi-tipy-kristallicheskih-reshetok-stepen-okisleniya
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/ege-stroenie-veschestva-tipy-himicheskoy-svyazi-tipy-kristallicheskih-reshetok-stepen-okisleniya
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/ege-stroenie-veschestva-tipy-himicheskoy-svyazi-tipy-kristallicheskih-reshetok-stepen-okisleniya

KOBaJIEHTHOW CBSI3U.
Bonopoanas cBsi3b

stepen-okisleniya

BanentHocTs.
DIIEKTPOOTPHUIIATETHLHOCTh
. CTeneHb OKHCIICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-
zakonb/valentnye-vozmozhnosti-atomov-
himicheskih-elementov

[TonsiTHE O MUCTIEPCHBIX
cuctemax. MctuHHEBIE 1
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 1075 BellecTBa
B pacTBOpe

https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHUI.
I'eneTnyeckas CBA3b
HEOPraHUYEeCKUX
BEIIECTB, Pa3IMYHbIX
KJIacCOB

https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-klassy-soedineniy-ih-
svoystva-i-tipichnye-
reaktsii/klassifikatsiya-i-nomenklatura-
neorganicheskih-veschestv

Knaccudukamms
XUMHUYECKHUX PEAKIUI B
HEOPraHUYECKON U
OPraHU4YeCKONW XUMHH.
3aKOH COXpaHEHUSI MacChl
BCIIIECTB; 3aKOH
COXpaHEHHUS 1

https://interneturok.ru/lesson/chemistry/11
-klass/bfazovye-sostoyaniya-vewestv-
dispersnye-sistemy-chistye-vewestva-i-
smesi-istinnye-rastvory-sposoby-v/ege-
tipy-himicheskih-reaktsiy-okislitelno-
vosstanovitelnye-reaktsii-ponyatie-o-
skorosti-himicheskoy-reaktsii-obratimye-



https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/ege-stroenie-veschestva-tipy-himicheskoy-svyazi-tipy-kristallicheskih-reshetok-stepen-okisleniya
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://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/4939/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii

MIPEBpAILEHUs SHEPrUH
IIPU XUMUYECKHUX
peakuusax

reaktsii

CKOpOCTh peakiuu.

https://interneturok.ru/lesson/chemistry/11
-klass/bfazovye-sostoyaniya-vewestv-
dispersnye-sistemy-chistye-vewestva-i-
smesi-istinnye-rastvory-sposoby-v/ege-

9 06 . ) . ; ) .
PATHMBIC peakiui tipy-himicheskih-reaktsiy-okislitelno-
XHUMHYECKOE paBHOBECUE . - -
vosstanovitelnye-reaktsii-ponyatie-o-
skorosti-himicheskoy-reaktsii-obratimye-
reaktsii
https://interneturok.ru/lesson/chemistry/11
-klass/bfazovye-sostoyaniya-vewestv-
[MpakTrueckas padora Ne dispersnye-sistemy-chistye-vewestva-i-
10 1. «BrusiHue pa3inyHbIX smesi-istinnye-rastvory-sposoby-v/ege-
(bakTOpPOB HA CKOPOCTH tipy-himicheskih-reaktsiy-okislitelno-
XUMHAYECKON peaKium» vosstanovitelnye-reaktsii-ponyatie-o-
skorosti-himicheskoy-reaktsii-obratimye-
reaktsii
3J’IeKTp0JII/ITI/I‘-IeCKa$I
I ) )
H:C:;Ogm];m o (;};ZT:ZO https://interneturok.ru/lesson/chemistry/11
B HOM IIOK TCJI .. .
( f')pa)i opa. Pea -klass/brastvory-i-ih-koncentraciya-
TB . KIINHU . . o
11 Pr) P p H dispersnye-sistemy-elektroliticheskaya-
UOHHOr0 00OMeEHa. ) . 3 5 .
dissonaciya-gidrolizb/elektroliticheskaya-
FI/I,[[pOJ'II/IS OpFaHI/I‘{eCKI/IX . . . . .
dissotsiatsiya-reaktsii-ionnogo-obmena
1 HCOPraHN4YCCKUX
BEILIECTB
12 OKHCIUTENBHO- https://interneturok.ru/lesson/chemistry/11
BOCCTAHOBUTEJBHBIE -klass/bfazovye-sostoyaniya-vewestv-



https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/ege-tipy-himicheskih-reaktsiy-okislitelno-vosstanovitelnye-reaktsii-ponyatie-o-skorosti-himicheskoy-reaktsii-obratimye-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/okislitelno-vosstanovitelnye-reaktsii-2
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/okislitelno-vosstanovitelnye-reaktsii-2

peakuuu. [loustue 06
ANEKTPOJIN3E PACIIaBOB U
pacTBOPOB COJIE

dispersnye-sistemy-chistye-vewestva-i-
smesi-istinnye-rastvory-sposoby-
v/okislitelno-vosstanovitelnye-reaktsii-2
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KontponbHas paboTa mo
pazneny «TeopeTnueckue
OCHOBBI XUMHUN»

https://neofamily.ru/

14

MerTamisl, UX TOJIOKESHUE
B [lepunoanueckoi
CHUCTEME XUMHUUYECKUX
anemenTtoB /I, W.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. OOmmue
¢buznueckue cBoicTBa
METaJJIOB

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

15

CrnnaBel METaJIOB.
DIEKTPOXUMHUYECKUAN P
HaIpsKEHUH METaJIIOB

https://resh.edu.ru/subject/lesson/4961/

16

XUMUYIEeCKHE CBOMCTBA
Ba)KHEHUIITNX METAJIOB
(HaTpuil, Kanui, KaabIIHid,
MarHui, aJlOMAHAN) U UX
COCIUHEHUN

https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-
nemetally/metally-i-ih-svoystva-
schelochnye-metally-
schelochnozemelnye-metally-alyuminiy

17

XUMHUYECKHE CBOMCTBA
XpoMa, MeJIi U UX
COCIUHEHUN

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

18

XUMHUECKHE CBOWCTBA
IIMHKA, JKeJie3a U UX

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



https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/okislitelno-vosstanovitelnye-reaktsii-2
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/okislitelno-vosstanovitelnye-reaktsii-2
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/okislitelno-vosstanovitelnye-reaktsii-2
https://neofamily.ru/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/
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://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://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/

COE€IMHEHUN

[TpakTraeckas pabora No
2. "Pemenune

https://interneturok.ru/lesson/chemistry/11

19 AKCIIEPUMEHTAIBHBIX -klass/osnovnye-metally-i-

3a/1a4 110 TEME nemetally/perehodnye-metally

«MeTaiute»"

Hewmeramnsl, ux

ITIOJIOKCHHUC B

[Tepnoanyeckoii cucreme https://interneturok.ru/lesson/chemistry/11
20 XUMHUYECKHX DJIEMEHTOB -klass/osnovnye-metally-i-nemetally/ege-

1. 1. Menneneepa u nemetally

0COOEHHOCTH CTPOEHUS

aTOMOB

duznyeckue CBOMCTBA

HEMETAaJUIOB. AJIOTPOIHS https://interneturok.ru/lesson/chemistry/11
21 HEMETAJUIOB (Ha IMPUMEpE -klass/osnovnye-metally-i-

KHCJIOPO/Ia, Cephl, nemetally/kislorod-sera

docdopa u yriepona)

XUMUYECKHE CBOWCTBA https://interneturok.ru/lesson/chemistry/11
22 rajJoreHoOB, CePbl U UX -klass/osnovnye-metally-i-

COCTMHEHUN nemetally/vodorod-galogeny

XHUMHYECKHE CBOHMCTBA https://interneturok.ru/lesson/chemistry/11
23 a3ora, hocodpa u ux -klass/osnovnye-metally-i-

COeIMHEHU I nemetally/fosfor

XUMHUYECKUE CBOKCTBA https://interneturok.ru/lesson/chemistry/11
24 yraepoa, KpEMHHUS U UX -klass/osnovnye-metally-i-

COEIMHEHUI nemetally/uglerod-2
25 [MpumeHeHre BaKHEHUIIIAX https://resh.edu.ru/subject/lesson/5913/



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
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/fosfor
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/fosfor
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/fosfor
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/uglerod-2
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/uglerod-2
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/uglerod-2
https://resh.edu.ru/subject/lesson/5913/

HEMETAILIOB U UX
COCIUHEHUN

O06001IEeHNE U
cHCTeMaTH3aIs 3HaHUH
o teme «HemeTamas.
Breraucnenus 1o

https://interneturok.ru/lesson/chemistry/11

26 -klass/osnovnye-metally-i-nemetally/ege-
ypaBHeHI/ISIM XUMHNYCCKUX nemetall
peaxkuuii u HEmEAaiy
T epMOXI/IMI/I‘IeCKI/Ie
pacyEThI
[IpakTnueckas padbora Ne
3. «Peuienue https://interneturok.ru/lesson/chemistry/11
27 HKCHEPUMEHTAIBHBIX -klass/osnovnye-metally-i-nemetally/ege-
3a]1a4 [0 TEME nemetally
"HemeTamisl""»
KontponbHas paboTa mo
28 TeMaM «MeTaibD> 1 https://neofamily.ru/
«HemeTtamnb»
Heoprauunueckue u ) .
p https://interneturok.ru/lesson/chemistry/11
OpFaHHqGCKHe KHUCJIOTEIL. . ..
29 -klass/osnovnye-klassy-soedineniy-ih-
HeOpFaHI/I‘{eCKI/Ie n e . vy .
svoystva-i-tipichnye-reaktsii/kisloty
OpraHU4YCCKUC OCHOBAHUSA
AmdorepHble
HCOPIraHNYCCKHUEC U . .
p https://interneturok.ru/lesson/chemistry/11
OpPTaHUYECKHUE .
-klass/osnovnye-klassy-soedineniy-ih-
30 COECIUHEHUS.

I'eHeTnueckas cBsa3b
HEOPraHUYECKUX U
OpraHM4YeCKHX BEIIECTB

svoystva-i-tipichnye-reaktsii/amfoternye-
gidroksidy



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-nemetally
https://neofamily.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/kisloty
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/kisloty
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/kisloty
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/amfoternye-gidroksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/amfoternye-gidroksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/amfoternye-gidroksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/amfoternye-gidroksidy
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Ponp xumMuu B
obecrieueHUH
JKOJIOTHYECKOM,
SHEPreTUYECKON U
MHIIEBOI 0€30IMacHOCTH,
Pa3BUTUU MEAUIUHBI

https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/ege-
mnogoobrazie-neorganicheskih-
veschestv-ih-klassy-i-svoystva-allotropiya
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[IpencraBnenus 06 oOmuUx
HAYYHBIX TPUHIUTIAX
MIPOMBIIIIEHHOTO
MOJYYECHUST BAXKHEHIITUX
BELIECTB

https://resh.edu.ru/subject/lesson/3514/
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UYenosek B MUpE BELIECTB
U MaTepUajoB

https://resh.edu.ru/subject/lesson/3504/

34

XuMus 1 310pOBbE
yesoBeKa

https://resh.edu.ru/subject/lesson/3504/

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-mnogoobrazie-neorganicheskih-veschestv-ih-klassy-i-svoystva-allotropiya
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-mnogoobrazie-neorganicheskih-veschestv-ih-klassy-i-svoystva-allotropiya
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-mnogoobrazie-neorganicheskih-veschestv-ih-klassy-i-svoystva-allotropiya
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/ege-mnogoobrazie-neorganicheskih-veschestv-ih-klassy-i-svoystva-allotropiya
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Xumus, 11 xnace/ T'abpuensia O.C., OctpoymoB U.T'., CragkoB C.A., AKIIHOHEPHOE

obmectBo «M3narenscTBO «IIpocBemenne)

METOJAUYECKUE MATEPHUAJIBI U151 YYUTEJIA
OEJIEPAJIBHASA PABOYAS ITPOTPAMMA
CPEAHEI'O OBUIETO OBPA3OBAHUA

XUMUA

(0a30BbIil ypOBEHbD)

(s 10-11 xitaccoB 06pa3oBaTeIbHBIX OPraHU3aIMN)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://neofamily.ru/

https://interneturok.ru/subject/chemistry/class/11

https://resh.edu.ru/subject/29/11/



