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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO 00IIIEro 00Opa3oBaHuUs COCTaBICHA Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOW MpOrpamMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHIIEHIMHU MPErogaBaHus
ydyeOHOTO TpenMera «XuMHUsS» B 00pa3oBaTeNbHBIX oOpranuzanusx Poccuiickoit
denepanum.

[Iporpamma o XuMuU Ja€T MPEICTABICHUE O LENAX, OOIIEH cTpaTeruu 00y4eHus,
BOCITUTAHUS U PA3BUTHsI OOYUYAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeIMeTa, YCTAaHABINBACT
00s13aTeNIbHOE TMPEIMETHOE COJEepKaHue, IpeAycMaTpUBaeT pacIpeeieHue €ero Io
KJIaccaM U CTPYKTYPUPOBAHUE IO pa3/esiaM U TeEMaM MPOrPaMMbl IO XUMHH, OTIPEIETSAET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUEHHUSI XUMHH C YYETOM MEKIPEIMETHBIX U BHY TPUIIPEIMETHBIX
CBSI3€i, JIOTUKM Y4e€OHOro TMpOIEcca, BO3PACTHBIX OCOOCHHOCTEW OO0ydarommxcs,
OmpeNesisieT BO3MOXKHOCTH MpeaMeTa IJisi pealu3aluu TpeOOBaHUM K pe3yJsibTaram
OCBOECHHSI OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus, a TakKe TpeOOBaHUU K pe3ysibTaTaM OOy4YeHHUSI XUMHHM Ha YPOBHE Iieieit
M3Y4YeHUsI TIpPeIMETa W OCHOBHBIX BHUJOB YYEOHO-TIO3HABATEIHLHON JIESITEILHOCTH
00y4aromerocs 1Mo OCBOSHUIO y4eOHOTO COJIePKAHUS.

3HaHWE XMMHH CIYXUT OCHOBOM Il  (OPMHUPOBAHUS  MHUPOBO33PECHUS
oOydJaromerocsi, ero MpeaCTaBIeHU O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXHYIO POJIb
urparotT GopMUpyeMble XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIEHUIX SHEPTUU U 00
ABOJIIOIMM BEIIECTB B MPUPOJIC, O MyTSAX PEIICHUs rI100albHBIX MPOOJIEeM YCTOMYHUBOTO
pPa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, JHEPreTHMUYECKOW, MUIIEBOM W SKOJOTHMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyeHne xumuu:

—  CMOCOOCTBYET peasiu3allii BO3MOKHOCTEH JJ1sl caMOpa3BUTHA U (POpMHUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIUOHATBHOU IPAMOTHOCTH;

— BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB WX  CAMOCTOSITEIBHOM  y4eOHOW  NIeATEeIHHOCTH,
AKCIIEPUMEHTATILHBIX U UCCIIEIOBATEIBCKUX YMEHUH, HEOOXOUMBIX KaK B TTIOBCETHEBHOM
KU3HU, TaK U B MPOGECCUOHATHHON JIEATEIHLHOCTH;

— 3HAKOMHUT CO CHeUU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAJIa HAa €IUHCTBO TPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;



— cmocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-
-Hay4YHbIM 3HAHUSIM, K MNPUPOJIEC, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHbple HampaBiieHUssT B OOYYEHHMM XUMHHM OOecnedyuBaroTcs crerupukon
coJiepKaHusl yueOHOTo MpeIMeTa, KOTOPbIN SIBISETCS MeJarorn4ecky aganTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XUMHH Ha ONIPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH Ha
OCBOCHHE OOYyYalOIIMMHCS CHUCTEMbl TICPBOHAYAIBHBIX TMIOHSATHH XUMHUHU, OCHOB
HEOPraHMYE€CKOW XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX MOHATHUN OPraHUYECKOU
XUMHUHU.

CtpykTypa coJepKaHusl MpOrpaMMbl IO XUMUU CGHOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Moaxoja K e€ n3ydenuto. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATHI
0 XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI 0 XUMUYecKoi peakuuu. Obe
OTU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI [0 MPUHLHUILY MOCIEAOBATEIBHOTO Pa3BUTHUSA
3HAHHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBIICHUN 00 AIEKTPOIUTUIYECKON TUCCOIMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU NTOITYUYEHHBIX U
OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS IMOCJIEI0BATEILHO OT OJHOTO YPOBHS K JIPYTrOMy,
BBITIOJTHSASA (PYHKIMH OOBSCHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJTYUYECHUS U3YYaEMbIX BEIIECTB.

OcBoeHMe NporpaMMBbl IO XUMHUHU CITIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOW COCTABJISAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOJIBI,
LIEHHOCTHOI'0 OTHOUIEHHS K HAyYHOMY 3HAHUIO U METOJAaM MO3HAaHUA B Hayke. M3yueHue
XUMUU TIPOUCXOJIUT C MPUBIICYCHUEM 3HAHUM U3 paHEee U3YUYCHHBIX YUCOHBIX MTPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey.

[Ipy u3yyeHUM XUMHHM TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUUA OCHOB XMMHUYECKOM
HayKM Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOM JAESATEITbHOCTU
YeJIoBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYpPHI. 3a7a4a y4eOHOro npeamMera
COCTOUT B (POPMUPOBAHUU CUCTEMBI XHMHUYECKUX 3HAHUNA — BaKHEHIMX (DAKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJOKEHUW, JOCTYIHBIX  0000IIeHui
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHWHM K HAYYHBIM METOJaM
MO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEAKIIHii, B (POPMUPOBAHUY U PA3BUTHH
MO3HABATEJbHBIX YMEHUW W MX MPUMEHEHUU B y4eOHO-TIO3HABATEIBHOU M y4eOHO-
HCCIIEIOBATENIbCKON  JIESTEILHOCTH, OCBOCHUM TIpaBWJI 0OE€30MacHOr0 oOpamieHus ¢
BEILIECTBAMU B MOBCEAHEBHOW KU3HU.



[Ipy u3yyeHMM XUMHUU Ha YPOBHE OCHOBHOTIO 00IIEro oOpa3oBaHMsI Ba)KHOE
3HaYeHHUE MPUOOPENN TaKUE 1EIH, KaK:

— (¢GopMHpOBaHHE HWHTEIJIEKTyaJlbHO PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHHYECTBY, CAMOCTOSITCIIBHOMY TMPHUHATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATHYECKOe MPUOOIIEHUE 00yJaromXxcs K
CaMOCTOSTENIbHOM TI03HABATENLHON JIESITEIbHOCTH, HAyYHBIM METOJIaM IIO3HAHMS,
(bopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— olecreyeHne YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YyYarOIIUMUCS
OTIbITa Pa3HOOOPa3HOM NIEATEIHHOCTH, MIO3HAHUS U CaMOITIO3HAHHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINH ), UMEIOIINUX YHUBEPCAIbHOE 3HAYCHHE AJIS Pa3IMIHBIX BUJIOB
JESITEIbHOCTH;

— (popmupoBaHue ob1en (yHKINOHATBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPY>KAIOILIEr0 MHUPA, UCIOJIb3Ys
3HaHUSA U ONBIT, MOJyYEHHBbIE NMPU H3YYCHUH XUMHUH, NPUMEHATh UX MPU PEIICHUU
npo0JieM B TOBCETHEBHOM )XM3HHU U TPYOBOU ACSITEIbHOCTH;

— ¢opmMupoBaHrue y 0OydYarOMUXCS TYMAHHCTUYECKUX OTHOIICHHM, TMOHUMAaHUS
LEHHOCTH XUMHWYECKHUX 3HAHUM JUisi BBIPAOOTKH HKOJOTMYECKH LEIEeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOW JESATENIBHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/I0pPOBbS U
OKpY’Karolel IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOECHHS OOIIEUYEIIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHHUS.

OO1ee 4ncao 9acoB, OTBEAEHHBIX AJI M3YYCHHS XUMHUH HAa YPOBHE OCHOBHOTO
oO1ero o0paszoBanus, B 8 kjlacce coctaBisieT 68 yacoB (2 yaca B HEZEINIO).



COIEPKAHUE OBYUEHUSA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMHUM B KU3HU YelOBEeKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. PU3MUECKHUE CBOMCTBA BEIIECTB. ATperaTtHoe coCcTosiHue BelecTB. [loHsTHE O
METOJIaX MOo3HaHus B XUMHU. YucTeie BemiecTBa U cMecu. CriocoObl pa3aeieHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUE AJeMEHThl. CUMBOJIbI XUMUYECKUX JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHUYECKHX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHocUTENbHAs aToMmHass Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JI1 XUMUYECKOTO 3JIEMEHTA B COEUHEHUU.

KomnnuectBo BemecTtBa. Monbs. MonsipHas Macca. B3auMocCBsA3b KOIMYECTBA, MACChI
M 4KClIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacué€rbl mo dopmyliaM XUMHUYECKUX
COCIMHEHU.

OU3NYECKUE U XUMAYECKHE SIBICHHS. XUMHUUECKAsl peakius U €€ Npu3HaKku. 3aKOH
COXpPaHEHHUS] MAacCChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccupuxanus XUMHUUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XWMHYECKOW TMOCYJO0M, MpaBujiaMu pabOThl B JlabopaTtopuu U
npuéMamMu oOpaiieHuss ¢ J1adopaTopHbIM OOOPYJOBAaHUEM, H3YYEHUE U OIHUCAHUE
(u3nyeckux CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUECKUX
(ru1aBlieHHE BOCKA, TasiHHE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIHS
BOJbI) M XUMHUYECKMX (TOpPEHHE CBEYH, TNPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SIBICHHM, HAOJIOJCHHE U OINMMCaHWE MPU3HAKOB
MPOTEKaHUS XUMUYECKHUX peaklUMil (pas3jioKeHHe caxapa, B3auMOJCHCTBUE CEpPHOU
KHCIIOTBl C XJIOpUAOM Oapusi, pasnoxkenue ruapokcuga meau (ll) mpu HarpeBanum,
B3aUMOJICUCTBHE Xene3a ¢ pacTBopoM conu meau (1), uzydenue crocoOoB pazneineHus
CMeced: C TOMOINbI0 MarHuta, GUIbTPOBAHUE, BbIMAPUBAHUE, JTUCTUILIALINS,
xpoMarorpadus, NpOBEICHUE OYKMCTKM IMOBAPEHHOW COJIM, HAOJIIOJEHUE U OIMCaHUE
pEe3yJabTAaTOB TIPOBENICHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUsI MaccChl,
CO37[aHue MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciaopons — 31€MeHT ¥ MpOCTOE BEIECTBO.
Haxoxpaenue xuciopona B mpupojie, PU3NYeCKUe U XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Okcuabl. [Ipumenenue xkuciopoaa. CrocoObl TOJNYYEHHS KHCIOpOJa B
nabopaTopud ¥ TpPOMBIIIUIEHHOCTH. KpyroBopor kucimopoga B mpupome. O30H —
aJUTOTpOITHAs MOAUUKAIIIS KACTIOPOa.



TemnoBoii 3pheKkT XUMUYECKON peakui, TEPMOXUMHUYECKUE YPaBHEHHS, 9K30- U
SHJOTEPMUYECKHUE peaKkuu. TOMINBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxkaeHune Bomopona B MPHUPOJE,
¢du3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CrocoObl mosydeHus. Kucinorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckre CBOKMCTBa BOJbI. Boga kak pactBoputenb. PactBopbl. HackllieHHbIE U
HEHACBILIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BelecTB B Bojie. MaccoBasi oIl BELIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BoAbL. OcHOBaHUA. Poib pacTBOpOB B MpUpPOAE U B
KU3HU YesioBeka. KpyroBopoT BojbI B puUpo/ie. 3arps3HeHUe NpUpoaHbIX BoA. OXxpaHa u
OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenunennit. Oxcupl. Knaccuduxanus okcumaos:
cosieoOpasyroniiue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) M HECcoJe0o0pa3yrolure.
Homenknatypa okcuaoB. PU3MUYECKHE U XMMUYECKHE CBOMCTBA OKCUIOB. llomydenue
OKCHJIOB.

OcHoBanusi. Knaccudukaiuss OCHOBaHUM: MIETOUYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckMe MW XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Toydyenne ocHOBaHM.

Kucnotel. Knaccugukamus kucinor. HomeHnknarypa kucior. Pusznueckue u
XUMHYECKUE CBOMCTBA KUCHOT. Psin aktuBHOCTM MeTayuioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @PuU3NYECKHE U XUMHUUYECKHUE CBOWMCTBA COJICH.
[Tomyyenue coueil.

I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPEJEICHUE COACPKaHMUS KHUCIOpOoJa B BO3JyXe, IOIYYEHHUE,
coOupaHue, paclo3HaBaHWE W  U3YYCHHE CBOMCTB  KHCIOpOAa, HaOIoIeHue
B3aMMO/JICHCTBUSL BEIIECTB C KUCIOPOJIOM U YCIIOBUSI BOZHHUKHOBEHHUS U MPEKpalleHUs
ropenus (moxapa), O3HaKOMJIEHHE C OOpa3llaMH OKCHIOB M OIMCAHHE HX CBOMCTB,
MoJyuyeHHe, coOMpaHHe, paclo3HABaHUE W H3YUYEHHE CBOMCTB Bojopoaa (TopeHue),
B3aumojehcTBue Bojopoaa ¢ okcuaoM Meau (ll)  (BO3MOXHO HCMOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOACHIE 00Pa3IIOB BEMIECTB KOJTUIECTBOM | MOJIb, UCCIIEIOBAHHE
OCOOCHHOCTEHM pacTBOPEHHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, MPUTOTOBJICHUE
PAaCTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJICCTBUE
BOJbl C MeTaJulaMd (HartpueM M KaiublKeM) (BO3MOYKHO  HCIOJb30BaHUE
BHJICOMATEPHAIIOB), HKCCIIEIOBaHUE OOpa3llOB HEOPTaHWUYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOTIOJICHUE U3MEHEHHS OKPACKH HHIUKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYEH,
n3ydeHue B3aumojiericTBus okcuaa meau (1) ¢ pacTBopoM cepHO# KUCIOTHI, KUCIOT €



METAJIAMH, PEAKIUN HEWTpaau3aluu, T[OJy4YeHUE HEpPaCTBOPUMBIX OCHOBAHWMU,
BBITECHEHUE OJTHOTO METaJljla IPYyTUM U3 PacTBOPA COJIM, PEIIEHUE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «Baxnenmme Kiracchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoanueckuii 3axkoH u [lepuoanyeckasi cucrema XuMHYECKHUX 3J1eMeHTOB /1.
N. MenpaesneeBa. Crpoenume aroMoB. XuMHUYeCKasi CBf3b. OKHCINTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBble TOMBITKK KIacCU(PHUKAIIMN XUMHUECKHX 37eMeHTOB. [lonstue o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U HIEIOYHO3EMEIbHbBIE METAJUIbI, TaJIOreHbl, UHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

ITepuonnueckuyt 3akoH. Ilepunonnyeckas cucrema XuMU4ecKux siaeMmeHToB JI. U.
Menneneesa. Kopotkonepruoanas u anuaHoneprogHas Gopmsl [leproamaeckoit cuctemMbl
xumudeckux snemeHToB . . Menaeneesa. [lepuoasl u rpyrmmbl. @U3HYECKUN CMBICIT
IIOPSIZIKOBOIO HOMEPA, HOMEPOB IEPUOA U I'PYIIILI JIEMEHTA.

Crpoenne aromoB. CocraB aToMmHbIX suep. M3oromel. Onextponsl. CTpoeHue
ANIEKTPOHHBIX O00JIOYEK aTOMOB MEpBbIX 20 XMMHYECKUX 3JIeMEHTOB lleprnoanudeckoii
cuctembl J[. M. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JJIEMEHTA IO €T0
nonoxenuto B [leprnoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paguyca aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IIEpUOJaM.

3nauenne Ilepuonnueckoro 3akoHa W llepuoaUUecKOr CUCTEMBI XHMHUYECKUX
AJIEMEHTOB JUIS pa3BUTHA HayKu U npakTuku. . 1. Mennenees — yd€Hblil U rpak1aHUH.

Xumuyeckass  cBi3b. KoBasieHTHass (MOJsipHas U HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucieHus. OKHCIHUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrHe OoO0pa3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCUIA IMHKAa C pacTBOpPaMM KHUCIOT M IIEJI0YEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
peaKIuy pa3ioKeHUs, COSTUHEHUS ).

Mescnpeomemmnuie ceazu

Peanuzanmss MeXnpeIMETHBIX CBA3€d NpU U3yYEeHMM XHMMHUM B 8 Kiacce
OCYIIECTBIISIETCS Uepe3 UCMOIb30BaHUE KaK OOUINX €CTECTBEHHO--HAYYHBIX MMOHSATHH, TaK
U TIOHATWW, SIBISIOIIMXCA CHUCTEMHBIMU U1 OTACNIBHBIX IPEAMETOB E€CTECTBEHHO--
Hay4YHOTO LMKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIE MOHITHS: HAyYHBINA (DAaKT, runoresa, Te€Opus, 3aKOH,
aHalu3, CHUHTe3, KiaccuuKauus, NEPUOAUYHOCTb, HAOMIOACHUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.



@dusnka: marepus, aToM, DJEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, H30TOIIBI,
pPaoOaKTUBHOCTbD, MOJIEKYJIa, JICKTPHUUECKUI 3apsijl, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (PU3MUYECKHE BETUYMHBI, EIUHHUIBI H3MEPEHHs, KOCMOC,
TUTaHEeTHI, 3BE37161, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIC
HCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

IUIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS IPOTPAMMBI 1O
BUOJIOTMU HA YPOBHE OCHOBHOTI'O OBLLIEI'O OBPA30BAHMSI
(FA30BBIil YPOBEHD)

JINMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTAaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTMM OCHOBHOTO
o01ero 0opa3oBaHus JOHKHBI OTPAKAaTh TOTOBHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX ICHHOCTHBIX OPUEHTAIIMI U paCIIUPEHUE OMbITA ACATEILHOCTU Ha
€¢ OCHOBE M B IIPOLECCE pEATU3alMM OCHOBHBIX HANpPaBJICHUHW BOCHUTATEIBLHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOW JAESTEIbHOCTA MPH BBHIIIOJTHEHUU
MCCIIEIOBAHUI U IPOEKTOB, CTPEMIIEHUE K B3AMMOTIOHUMAHUIO U B3aUMOITOMOIIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHUE K OWOJIOTMH KaK K Ba)XHOW COCTABJISIONIEH KYJIbTYpbI, TOPAOCTh 3a
BKJIAJl POCCUMCKUX U COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOW OMOJIOTMUECKOW HAYKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OIIEHUBATh MOBEJICHUE U MOCTYIKHU C MO3UIIUU HPABCTBEHHBIX HOPM U
HOPM DKOJIOTUYECKOU KYJIbTYPBHI;

MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOIO AacIeKTa [EATEeIbHOCTH YEJIOBEKa B
MEIUIIMHE U OMOJIOTHH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

MMOHMMAaHUE POJIU OMOJIOTHUHU B (POPMUPOBAHUM ICTETUUECKON KYJIbTYPhI IMYHOCTH;

5) ¢usnyeckoro BocnUTAHUS, (POPMHPOBAHUS KYJBTYPbI 310POBbSI M
IMOLUOHAJIBLHOIO 0JIArOMOJIy U :

OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 37J0POBBIN 00pa3
KU3HM  (30pOBOE TIUTAHWE, COOJIOJCHWE THUTHEHWYECKHX TPaBUI H  HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pEryJisipHas (U3NUEeCKasi aKTUBHOCTb);



OCO3HAHHUE TOCJEJICTBUH W HENPUITHE BPEIHBIX TMPUBBIYEK (YyMOTpeOIeHUE
AJIKOTOJIs1, HAPKOTUKOB, KYPEHHE) U MHBIX (JOpM Bpea M1 PU3NIECKOro U ICUXHIECKOTO
310POBbBS;

coOJIt0IcHUE TTpaBUJl OE€30MMACHOCTH, B TOM YKCJIC HABBIKK 0€30MacHOTO MOBEICHUS
B IPUPOJTHOU CpEJIE;

chOpMHUPOBAHHOCTh  HaBbIKa  peduiekcuu,  yIpaBlIeHHE  COOCTBEHHBIM
SMOIIMOHAJIBHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMSI:

aKTUBHOE YyYacTHE€ B PEIICHUM TMPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHW3alWK, HACEJICHHOTO TyHKTA, Kpas) OWOJIOTHYECKON U
AKOJIOTMYECKON HAMPaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUIO Tpodeccuid,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0TH4eCKOTr0 BOCIIMTAHMS:

OpUEHTAallMd Ha MPUMEHEHHE OMOJIOTMUECKHX 3HAHWM NpU pEHIeHUH 3a7ad B
00JIaCTH OKpYXAIOIIEH CPeIbl;

OCO3HAHHUE PKOJIOTUYECKUX MPOOJIEM U MMyTEeH UX PEIICHNUS;

FOTOBHOCTh K Y4YacTHIO B NPAKTHUUYECKON JEATEIbHOCTU SKOJOTHYECKOU
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

OpHEHTAIlMs Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJICTABICHUNA 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3X YeJIOBEKa C MPUPOJTHON U COIUATBHON
Cpelou;

MOHMMAaHUE POJIM OHOJIOTMYECKOM Hayku B (HOPMUPOBAHUM HAYYHOTO
MUPOBO33PEHUS;

pa3BUTHE HAy4YHOH JIFOOO3HATENIBHOCTH, HWHTEpeca K OHOJOrMYecKOW Hayke,
HaBBIKOB HCCIIEI0OBATENIbCKOM AESTEILHOCTH;

9) aganTtanmuu 00y4aIIErocsi K U3MEHSIIOIMIMMCS YCJIOBUSAAM CONUAIBHON H
NPUPOJAHON CpeAbI:

aZIcKBaTHas OLIEHKA U3MEHSIOUIUXCS YCIOBUM;

MPUHATHE pelieHus (MHIUBUIYAIBHOE, B TPYINE) B U3MEHSIONMIUXCS YCIOBUAX Ha
OCHOBAaHHH aHaJIM3a OUOJIOrMYeCKON HHPOpMaLIUH;

MJITAHUPOBAHUE JEHCTBUM B HOBOM CUTYyaIlMU HA OCHOBAHUM 3HAHUN OMOJIOTUYECKUX
3aKOHOMEPHOCTEN.



METAIIPEAMETHBIE PE3YJ/IBTATDBI

B cocTtaBe MeTanpeIMeTHBIX PE3yJIbTaTOB BhIACIAIOT 3HAUUMBbIE /17151 HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIeHAYyYHbIEe MOHSATHS (3aKOH, TEOpHUs, MPUHIIMIL, TUIOTE3a, (akT,
CUCTEMA, TPOLIECC, IKCIIEPUMEHT U JIPYTo€.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX TMpEAMETaxX M IO3BOJITIOT Ha OCHOBE 3HAHHWM W3 ATHUX MPEAMETOB
(dbopMHUpOBaTH MPEACTABICHUE O IETOCTHOW HAYYHOW KapTHHE MHUPA, U YHUBEPCAIbHBIC
ydeOHble JIelcTBUs (ITO3HABATENIbHBIC, KOMMYHUKATUBHbBIC, PETYJIATUBHBIEC), KOTOPHIC
oOecreunBalOT (HOPMHUPOBAHUE TOTOBHOCTU K CaMOCTOATEILHOMY IUIAHUPOBAHUIO U
OCYLIECTBJIECHUIO YUEOHOU ESATEIbHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble JJornyeckue aeiicTBUA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJIEHUS MPU OCBOCHUU 3HAHUM:
PACKpbIBaTh CMBICI XMMHYECKUX TMOHSATUN (BBIICTSATH WX XapaKTEepHbIC MPHU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMH), MCIOJIb30BATh TOHSTHUS JJIS
OOBSICHEHUS OTIENbHBIX (DAKTOB U SIBJICHUN, BHIOUpPATh OCHOBAHUS U KPUTEPUU JJIA
KJIaccu(PUKalMd XUMUYECKUX BEHIECTB U XHUMHUYECKUX pEeakKIui, YCTaHaBIIMBATh
MIPUYUHHO-CJICJCTBEHHBIE CBSI3M MEXIYy OOBEKTaMH M3YUYCHHUS, CTPOUTH JIOTHUECKHE
paccyxneHus (MHIyKTUBHBIC, JEAYKTHUBHBIC, IO aHAJOTUH), JeNaThb BBIBOJABI U
3aKJIIOYCHUS;

YMEHHE MPUMEHSATh B TMPOLECCe TMO3HAHUS MOHATUS  (TpeAMETHhIE |
MeTarpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOCIH, HCIOIb3yEMbIE B XHMHH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIC TPEJACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMUUYecKasi popMmyJsia U ypaBHEHHE XUMUUYECKOM
peaKkIuu — MpH pelIeHUH y4eOHO-MO3HABATENIBHBIX 3a/1a4, ¢ YYETOM 3TUX MOJEIbHBIX
MPEJICTABJICHUIN BBISIBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XUMHYECKUX PEAKIHMi, BBIABIATH O0OIINE
3aKOHOMEPHOCTH, NPUYUHHO-CJIECICTBEHHbIE CBS3W W MPOTHBOPEUMS] B HM3YyYaEMBbIX
MpoIeccax U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHMS,
a TaKKe B KA4ECTBE OCHOBHI JIJIsi (POPMUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHHe OmbiTa MO I[UJIAHUPOBAHMIO, OpraHU3allid MW MPOBEICHUIO
YYEHUUECKUX IKCIEPUMEHTOB, YMEHHUE HAOII0OIaTh 3a XOAOM MPOIECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €TI0 PE3yJIbTAT, (HOPMYIUPOBATH OOOOIIEHUS U BHIBOJIBI 10 PE3YJIHTATAM
MPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MIPOJICTaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBHIOMpPaTh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX
BUJOB M (OpM TMPEACTABICHUS, MOIYyYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAY4YHO-



NOMYJIsIpHAsE JUTEpaTypa XUMUYECKOTO COJAEp)KaHMs, CIPABOYHBIE MOCOOMS, PECYPCHI
WNuTepHeTa), KpUTHYECKH OIICHUBATH MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TMPUMEHATh pPAa3IUYHbIE METOJIbl M 3ampochl MPH TOUCKE U OTOOpe
nH(GOPMAIIMU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOUMBIX JIJIsl BHITTOJIHEHHS yU€OHBIX U
MO3HABATENBHBIX 33Ja4 ONpPENeNEHHOTO THIA, NPUOOPETEeHHE OMbiTa B 00JaCTU
UCIIONIb30BaHUsl  HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,  OBIaJCHHE
KyJbTYpO! aKTUBHOT'O HCIIOJIb30BAaHUS PA3JIMYHBIX OUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMpATh ONTUMAIBbHYIO (QOpMy MpeAacTaBieHUuss WHGOPMAIMKM W WIUTIOCTPUPOBATH
penraemMbie 3a/1a4u HECIIOKHBIMU CXeMaMu, TuarpaMMamu, IpyrumMu GopMaMu rpa@uku u
X KOMOMHALIUSIMU;

YMEHHUE UCIOJIb30BaTh U aHAJTU3UPOBATH B IPOLIECCE YUEOHOW U HCCIIE0BATENbCKOMN
NEeATENbHOCTH WH(POPMALMIO O BIUSHUU TPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOLIEH PUPOTHOM CPEIbI.

KoMMyHMKAaTHBHBIC YHHUBEpPCaAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHUA 3aJaBaTh BONPOCHI (B XoA€ Auanora M (Wiu) JUCKYCCHUH) IO CYLIECTBY
o0cyxm1aeMol TeMbl, (OPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIBHO BBINOJHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHHUS MPEACTABIATh MOJIYUYEHHBIE PE3YJIbTAThl MO3HABATEIIBHON IESITEIbHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTAX; JeJIaThb MPE3CHTALNI0 PE3YyJIbTATOB BBIOJIHEHUS
XUMUYECKOTO JKCIepuMeHTa (J1abopaTOpPHOro OIbITa, JabOpaTOpHOM pabOThl MO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHMSI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMU B  COBMECTHOMU
II03HABATEJIbBHOM M MCCIIEIOBATEIbCKOM AEATENBHOCTH IPU PELICHUH BO3HUKAIOLIUX
mpoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMI (00CYXKIEeHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIMHALUSA COBMECTHBIX JIEWCTBHIA,
OTpeIeNICHNE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U ApyTHe).

PeryisiTuBHBIC YHMBEpPCAJbHbIC Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTEIBHO ONPENEIATh LENH JEATEIbHOCTH, IIJIaHUPOBATH,
OCYLIECTBJISITh, KOHTPOJIMPOBaTh U MpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
NesTENbHOCTh, BBHIOMpATh Haubonee 3PQPeKTUBHBbIE CIOCOObI pelIeHUs YYEOHBIX H
MO3HABATENIbHBIX  3a/lad, CAaMOCTOSITEIbHO  COCTAaBISATh WM  KOPPEKTUPOBATh
MPEUIOKEHHBIM aNTOPUTM AEUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM IOJYUYEHHUS
HOBBIX 3HAHMW 00 uH3y4yaeMblX OOBEKTAaX — BEIIECTBAX M pEaKUusiX, OLICHHWBATH
COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asiBICHHOW €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, Mpe/jiaraeéMble B YCIIOBUU 3a/IaHUA.



HPEAMETHBIE PE3YJIbTATBI

B coctaBe nmpeaMeTHBIX Pe3yJIbTATOB MO OCBOECHUIO 00S3aTENBHOIO COJEpKaHUS,
YCTAaHOBJICHHOTO JTaHHOHW (emepanbHONW paboyelt mporpaMMoOu, BBIICISIOT: OCBOCHHEIC
00y4arolMMUCS Hay4HbIe 3HAHUS, YMEHUS U CHOCOObI ACHCTBHM, cienuduueckue ams
peIMETHON 00JaCTH « XUMHUSD», BUJIbI IEATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €r0
UHTEpPIpETalii, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYyalUsX.

K koHiy oOyueHus B 8 kJiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

® pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX [MOHATHI: aToM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, NMPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTENbHAs AaTOMHAas M MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBas JOJII XUMUYECKOTO AJIEMEHTA B
COCIUHEHUHM,  MOJSIPHBIM  00BEM, OKCHJ,  KHCIIOTa,  OCHOBaHHE,  COJIb,
ANEKTPOOTPHULIATENIBHOCT, CTENEHb OKHUCIICHHS, XUMUYECKas peaklusl, KiIacCuPpUKalus
peaKlMii: peaklMy COEAUMHEHUS, PEAKIIMU PA3JIOKEHUs], PEAKIMKU 3aMEIICHUs], PEeaKINH
oOMEeHa, 3K30- U dHJOTEPMHUUYECKHE PEAKLUH, TEIJIOBOU 3P(EKT peakuuu, 11po aToma,
AJIEKTPOHHBIM CJIOH aToMa, aTOMHas OpOUTalb, paguyCc aTroMa, XUMHYECKas CBs3b,
IIOJISIPHAS M HENOJISIPHAsl KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH, pacTBOD,
MaccoBasi 10Ji BeLecTBa (MPOLIEHTHAs! KOHIIEHTpAI|s) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHH U MPUMEHSThH
9TH TIOHSTHS MPU ONMUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

® JCIOJb30BaTh XUMHUYECKYIO CUMBOJIUKY JUJISl COCTaBJIEHUs (OPMYJI BEIIECTB U
YPAaBHEHHUN XUMUUYECKUX PEAKLINM;

® ONpENENsATh BAJIGHTHOCTh AaTOMOB JIEMEHTOB B OMHAPHBIX COETMHEHUSIX, CTETICHb
OKHUCJIEHUSI 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY Kiaccy CcoeAuHeHu 1o ¢dopmyiaaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpeiBath cMmbIcn llepuogmueckoro 3akoHa JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX
AJIEMEHTOB OT HUX MoyiokeHus B lleproguueckoil cucteme, 3aKOHOB COXPAHEHHSI MAaCChI
BEILIECTB, TOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHa ABOTaJIpo;

® OMUCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy lleproanueckoil cucteMsl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «MJIaBHas mnoarpynna (A-rpynma)» u
«moboynass mnoxarpynmna (b-rpynma)», wmanele u OoNblIME TEPUOJIBI, COOTHOCHUTH
0003HaueHUsA, KOTOphle mMeroTcs B Tabmuue «llepuommueckas cucteMa XUMHUYECKHX
aneMeHToB [[. M. MeHneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sjpa, oOIIee YHUCIO0 DBJIEKTPOHOB H
pacupeesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOUIMX B PEaKIMU BEIIECTB, IO
TerioBoMy 3 PexTy);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA BELIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAasi ONMMCAHUE MPUMEpPAMHU MOJEKYJISIPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

® [IPOTHO3UMPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT WX Kauye€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHU MTPOTEKAHUSI XMMUYECKUX MPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSIX;

® BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

® [IPUMEHSATH OCHOBHBIE ONEPAIlMM MBICIUTEIBHON JEATEIbHOCTH — aHAU3 M
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEeMATHU3alhio, KiIacCU(UKAINIO, BBISIBICHUE
MPUYUHHO--CJIEICTBEHHBIX CBSI3€M — JJI1 WM3Y4YEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX
peaKklMii, €CTeCTBEHHO-HAy4YHbI€ METOAbl IO3HAHMS — HAOJIIOJEHUEe, HU3MEpPEHHUE,
MOJICTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

® CJel0BaTh IpaBWJIaM IOJb30BAHUS XUMHUYECKON MOCynoNM U J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaK)KE MpaBHJIaM OOpalleHHUs] C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIUSMU TIO BBIMOTHEHHIO JTA00OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJYUYEHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHMIO PACTBOPOB IIEJIOYEH H
KHCJIOT C IOMOIIbIO HHAUKATOPOB (JaKMYyC, (PeHOI(PTATIENH, METUIIOPAHXK U IpYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 9YacoB
Ne HanmenoBanmue pa3jiesioB u DuiekTpoHHbIE (HU(POBDbIE)
KonTpoJbHbIe IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThbI
Paznea 1. [lepBonayajibHble XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubnuorexa [IOK
' P https://m.edso00.ru/7f41837c
JESITEILHOCTH YeJI0BEKa
19 BemniecTBa 1 xumnueckue 15 1 bu6nmorexa LIOK
' peaKuuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pa3nes 2. BaskHeiilnne npeACcTaBUTEIN HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstie 00 5 bubmmnoreka HOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o kucinorax u bubmuoreka [IOK
2.2 8 1
COJISAX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6nmorexa LIOK
2.3 5 1 1
OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPTraHWYECKUX COEIUHEHUM https://m.edsoo.ru/7f41837c
Hroro o pazneny 30
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Paspnen 3. Ilepnoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€aAKIHH

Ilepronnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 3eMeHToB /l. 1. https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b. Bu6miorexa LIOK
32 Oxucautenpiio- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITNN
bubmuoreka [IOK
Hroro o pasaeny 15 https://m.edsoo.ru/];[f(21837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bceero U3YYCHUSA o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bub6nmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MeTOAaX MO3HAHMS B XUMUU 1 bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d227e

[IpakTuueckas padora Ne 1 «IIpasuia

3 paboTHI B Ta0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK

oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka IIOK

paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue

) cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 bubamorexa [TOK

PUMED P https://m.edsoo.ru/ff0d28c8
COIIN)»
bubmmoreka IIOK
A 1

6 TOMBL I MOTICIYITHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnmnorexa [JOK
XAMWYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK

10 X .B
uMmtecKas opmya. BarenTrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B bu6nmmoreka [IOK
COECIMHEHUH https://m.edso0.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosnbs. MossipHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoTEKaHUs bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmorexa [JOK
XHUMHUUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus Koinn4yecTBa, Macchl BEIIECTBA bu6nmorexa LIOK
110 YPAaBHEHMSIM XUMHYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiui
18 (coe I/IHE)HI/ISIH A3JI0KEHUS 3alvf)e eEI/IH brbmmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0IeHne u bubamorexa [TOK
H T, B . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 KonTponbnas padora Nel mo teme bubmuoreka [JOK
«BemiecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
Ay o bubmuorexa [{OK
21 Kucnopon — snemeHT u mpocToe

BemecTso. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
poA t » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTre 00 okcuaax
CriocoOsI MOTy4eHHST KHCIIOPO/Ia B
23 J1a00paTOPUH U MIPOMBIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3 PexT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHUMHUYCCKOM YPAaBHCHHH bubmorexa LOK
p P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 bubmmorexa [IOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[TpakTuueckas padota Ne 3 o Teme
26 «H(l?n YeHUE U ccr))61/1 aHUe KUCIIOpoJa bubmorexa [IOK
y p . pOa, https://m.edsoo.ru/ff0d4ae2
U3yYCHHE €r0 CBOHCTBY»
97 Bonopon — aieMeHT 1 MpoCTOoe BEIECTBO. bubmmnoreka HOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubnuoreka [{OK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
30 CrniocoOsI oTy4eHus BOAOPOa B bubnmnorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 o teme
31 «ITonmydeHnue u coOMpaHKe BOIOpOIa Bubmmorexa [IOK
y PAHHE BOAOPOAd, https://m.edso0.ru/ff0d4f42
U3YYECHHE €r0 CBOMCTBY»
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo Bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e
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Brruncienusa o0béMa, KOJIMYECTBA

bubnunorexa LIOK

33 ele e e
BEIIECTRA rasa MO €ro Hp CTH(?,My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
p N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH I'a30B
35 duznyeckre 1 XUMHUECKHNE CBOMCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 HeHACHIIIEHHBIE pacTBOPEL. MaccoBas 1011 bubmmorexa LIOK
= PaCTBOPEL. a https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTrueckast pabota Ne 5 o Teme
38 «IIpuroToBieHre pacTBOPOB C bubnunoreka LIOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubmmnoreka HOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KjIacCUpUKaIus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHU4YeCKue CBOWCTBA bubmuoteka [IOK

OCHOBaHU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJTYy4YEHUS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 I'eneTuyeckas cBsI3b MEXy KiaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
B t https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [IOK
Vl?, https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMHYECKUX dNieMeHTOB. [ToHsTHE O brbmmorexa [TOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CIECTeMa XUMHUYECKUX BHCMI;HTOB A" bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuospl, TpynIibl, TOATPYIIIBI bubmmorexa [OK
PHOGL, TPYTHIEL, HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubnuotexa [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI04YEK aTOMOB

bubnunorexa LIOK
55 I1 i N
anemeHToB llepuoanueckoit cucrems! /| httos://m.edsoo.ru/00adashe
Meunpeneena
XapaKkTepucTUKa XMMUYECKOTO 3JIEMEHTA
. bubnuorexa [IOK
56 1o ero noJyioxxeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3nauenue [leproanueckoro 3akoHa s
pa3BuTus Hayku U npaktuku. . WM. bubnuoreka [JOK
57 ..
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEITLHOCTh aTOMOB bubnmnorexa [JOK
XUMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 151
OFHHA XHUMHHECKAA CBASh https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHasi XUMH4YECKasi CBS3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysipHas XUuMHU4ecKas bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 C
TEHEHD ofHeTemut https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubmmnoreka HOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN brbmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme bu6muoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHblIil ypok. O600m1eHue u bubmuoteka [IOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/00adb33c
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67 PezepHblit ypok. O0001meHue u 1 Bu6mmoteka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?
68 PesepBHelil ypok. O600mIeHHE 1 1 bubnmnoreka HOK
crucTemMaTu3alurs 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
MPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
H.E, Ky3nenosa, U.M. TuroBa, H.H. I'apa.; mon penaxumernr H.E. Ky3nenosna.
Xumus: 8 kimace/ -4-e u3., nepepad.-M.: Benrana-I'pad,2017.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA

[Na6puensu O. C., BockoboiinukoBa H. I1., SlmykoBa A. B. Hacronbhnas kuura
yunTens. Xumus. 8 kKi1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

[Nabpuensn, O. C. Meromuueckoe mocobme k yueOHuky O. C. ['abpuensna
«Xumusy. 8 kimacce / O. C. 'abpuensta. — M. : [Ipoda, 2021.

Xumusi. 8 wi.. KoHTposibHbie U TpoBepouHble paboThl k yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.:
Hpoda, 2022. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET
Poccwmiickast aieKTpoHHas IKoJia, OMOMMOTEKa IMEPPOBOrO 00pa30BaTEIHHOTO
KOHTEHTa, IM(ppoBol obpaszoBatenbHbli pecype SKmace, Mudboypok, http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCHEPUMEHTBI: XHUMHMS.
Komnekimust Poccuiickoro o61ieo0pa3oBaTeaIpHOIo nopraia,



