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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XMMHMM Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHs COCTaBJI€HA Ha
OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTEIbHOW IMPOrpaMMbI
OCHOBHOTO 00miero oOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHOi pabodeil mporpamMMmbl BOCIUTAHUS W C Y4ETOM KOHIEHIIUH TPETOJAaBaHUS
yueOHOro npenmMera « XUMHUs» B 00pa3oBaTeabHbIX oprann3anusax Poccuiickoit denepanuy.

[IporpamMma no xumMuM Aa€T NPEACTaBICHHE O LENSIX, OOIIed cTpaTeruu oOyuyeHwus,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH y4e€OHOrO MpEeaMeTa, YCTaHaBIMBAET
00s3aTeNbHOE MPEAMETHOE COAEPKAHKE, MPENYCMATPUBAET PACIPEAEIICHHE €ro Mo Kiaccam
U CTPYKTYpHUPOBaHUE IO pasjeinaM U TeMaM MporpaMMbl IO XHMHH, OIpEAeseT
KOJIMYECTBEHHbIE U KAueCTBEHHBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO
MOCJIEA0OBATEIBHOCTh U3YYEHHUS] XMMHHM C YYETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH Y4EOHOTO MpOoIecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarouuxcs, onpeaeser
BO3MOXXHOCTH TIpeIMeTa JJIsl peanu3aluy TpeOOBaHUM K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHOM MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TaKxke
TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMUMHM Ha YpOBHE IieJIed M3y4YeHHUs IpeaMera U
OCHOBHBIX BHJIOB Yy4Y€OHO-TIO3HABATEJIbHON JAESITEIbHOCTH OOYYaroIIerocss MO OCBOECHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHHWE XUMHUH CIY>KHT OCHOBOW ISl (POPMHUPOBAHMUS MHUPOBO33PEHUS 00yUarOIIerocs,
€ro MpeACTaBlIEHUI 0 MaTepHaIbHOM €UHCTBE MUpPA, BXXHYIO POJb UIPalOT (OpMUpYyEMbIE
XUMHEH MpeiCTaBICHUs] O B3aWMOIPEBPAIICHUSX S3HEPrMM W 00 HBOJIIOLMK BEUIECTB B
IpHUpOJIe, O MyTAX PEIICHUs TI00aTBHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, HHEPreTUYECKOM, NHUIIEBOM M SKOJOTMYECKOM O€30MacHOCTH, MpodseM
3/IpaBOOXPaHEHUS.

N3yuyenne xumunu:

CHOCOOCTBYET peaju3aliyd BO3MOXKHOCTEM [JIsi camopa3BUTUS U (popMHpOBaHUS
KYJBTYPBI JINYHOCTH, €€ 0011e 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJA B (QOpMHUpOBaHHWE MBINUIICHUSI W TBOPUYECKHUX CIOCOOHOCTEH
00y4aroIuxcsi, HABBIKOB UX CAMOCTOSITENIbHOM Y4eOHOH AeITeTbHOCTH, IKCIIEPUMEHTATbHBIX
U HCCIENOBAaTENbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEIHEBHOM >KM3HHM, TaK U B
poheCCHOHAIBHON JISATEIIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJISiIa HA €IWHCTBO TPHUPOJIBI W YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
(GbOpMUPOBAHUN €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00Y4arOIINXCS;

croco0cTBYeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHHSI K €CTECTBEHHO--HayYHBIM
3HAaHUAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B HSKOJOTMYECKOE OOpa30BaHUE
00yJarommxcs.

JlaHHbIE HampaBiIeHUsI B O0OYYEHUM XUMHUHM O00ECeUnBalOTCs Ccrienu(pUKON coaepKaHus
y4eOHOro mMpeAMeTa, KOTOPBIM SBIAETCS MEAArorMyeckKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAYKH XUMUU Ha ONPEICIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4aroIUMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XUMUU, OCHOB HEOPTaHUYECKONH XUMHH
Y HEKOTOPBIX OTAENbHBIX 3HAYMMBIX IMOHIATHUI OPraHUYECKON XUMUHU.

CtpykTypa cojepxkaHusi MpOrpaMMbl MO0 XUMHUHU cpOpMUpPOBaHa HA OCHOBE CHCTEMHOIO
noaxona K €€ m3ydeHnro. CollepKaHue CKIAAbIBACTCS U3 CUCTEMBI MOHATUM O XUMHYECKOM
AJIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHA O XUMHUYECKOW peakiuu. O0e 3T CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIMITY MOCJIEI0BATEIBHOIO Pa3BUTHs 3HAHUI HAa OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IPEJICTABICHUN 00 NEKTPOIUTUUECKOM TUCCOLMALIUU BEIIECTB B paCTBOPaXx.

Teopernueckue 3HaHUS PACCMATPHUBAIOTCA HA OCHOBE SMIIUPUYECKU MOITYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATENIbHO OT OJHOTO YPOBHS K JPYroMmy,
BBINOJHSAS (QYHKUMU OOBSCHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH
MPAKTUYECKOTrO MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHYECKON COCTaBIISIIOLIECH HAyYHOW KapTHUHBI MHpPA B JIOTUKE €€ CHCTEMHON MNPHUPOIHI,
LIEHHOCTHOTO OTHOUICHUS K HAYYHOMY 3HAaHUIO M METOJaM I103HaHUs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YUYEHHBIX Y4E€OHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3ydeHUn XUMHUHM TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOW HayKu
KaK 00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NeATEeIbHOCTH YeJIOBEKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBTYpHl. 3ajaya y4eOHOro MpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbl XUMUUECKUX 3HAHUM — BaKHEUIUX (haKTOB, MOHATUHN, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUM, HOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOILIEHWU K HAYYHBIM METOJaM MO3HAHUS MPU U3YYEHHH BELIECTB U
XUMUYECKUX peakiuii, B (HOPMUPOBAHWM W PA3BUTUU TO3HABATEIHHBIX YMEHHH M WX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U y4eOHO-MCCIIEIOBATENIbCKON JesTeNbHOCTH,
OCBOCHMH MPABUJI O€30MaCHOTO OOpAILIEHUs C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu M3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs Ba)KHOE 3HAUYECHUE
MpUOOpENH TaKue MeJd, Kak:

— (GOpMHUPOBAHNE UHTEJUIEKTYAJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIo,
COTPYIHHMYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO PEIIEHUMN, CIIOCOOHOW aaanTHpOBATHCA K
OBICTPO MEHSIOIIUMCS YCIIOBUSAM KHU3HU;

— HaIpaBJEHHOCTh OOYYEHMsS HA CHUCTEMaTU4YeCKOe MpUOOIIEeHNEe O0YyYaroluxcsi K
CaMOCTOSATEJIbHOM  TO3HABATEJBHON  JEATEIbHOCTH, HAyYHbIM METOJaM  IIO3HAHMS,
(hOpMUPYIONTUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHrue YCIOBHUHM, CHOCOOCTBYIOLIUMX MPHOOPETEHHIO OO0YyYarOUMMUCS OIbITa
pa3HOO0Opa3HON EATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIINI ), UMEIOILMX YHUBEPCAIHOE 3HAYEHUE JJI PA3JIMYHBIX BUJOB JACSITENbHOCTH;



— (opmupoBanue oOmiel GyHKIMOHATBHOM M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCIE€ YMEHUU OOBACHATh W OLICHUBAThH SIBJICHHUS OKPYXKAIOIIETO MHUPA, HUCIOJIb3YS
3HAHMS U OTBIT, NOJYYCHHBIC TPU U3YUCHUN XUMHH, IPUMEHATh UX MIPHU PEIICHUU MTPoOJIeM B
ITIOBCETHEBHOM KU3HU U TPYJAOBOM AEATEIBHOCTH;

— ¢opMmupoBaHUe Yy OOYYaOMIMXCS TyMaHUCTUYECKUX OTHOIICHUH, MOHUMAHMUS
[IEHHOCTH XMMUYECKUX 3HAaHUU NJIs1 BBIPAOOTKU 3KOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHHUS
B OBITY M TPYAOBOHM JEATEIBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370POBbSI U OKpPY)KAIOIIEH
IIPUPOHOU CPEIIbI;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAaHHIO HAa OCHOBE YCBOEHHUS OOIIECUYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduJIs U HAIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHUs.

OO111ee yncio 4acoB, OTBEAEHHBIX AJIS1 U3YUEHHs] XMMUU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHusl, cocTaBisieT 68 yacoB: B 8 ki1acce — 68 yacoB (2 yaca B HEJICIIO)



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuUM B KM3HHM YEJIOBEKa. XMMHUS B CHCTEME HayK. Tema u
BeniecTBa. Ou3nyecKkue CBOWMCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE BellecTB. lloHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeCceH.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTbl. CHMBOJBI XMMHUYECKUX HIIEMEHTOB.
[TpocTeie U cll0XKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass ¢opmyna. BajleHTHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemnlecTB. (OTHocuTenbHass aroMHas wmacca. OTHOcCUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMUYECKOT'0 JIEMEHTA B COCTUHEHUH.

KonnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMocCBs3b KOJIUYECTBAa, MACChl U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUEe U XUMUYECKUE S[BJICHUS. XMMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHUs] MacChl BellecTB. XUMHUYecKue ypaBHeHHs. Kiaccubukaius XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIoKEeHUSs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMUMHUYECKOW MOCYA0M, MpaBmwiiaMu pabOThl B 1a0OpATOPUU U MPUEMAMU
oOpaitieHus ¢ 1a00paTopHBIM 000PYyIOBaHUEM, U3YUYCHUE U ONMKUCaHUuE (PU3NUECKUX CBOWCTB
00pa3iioB HEOPTaHWYECKUX BEIIECTB, HaOMtOJeHNe (u3nUecKkuX (TUTaBJICHHE BOCKA, TasHUE
JbJa, pacCTUpaHUE caxapa B CTYIKe, KUTIEHUE W KOHJICHCAIIUS BOJIbI) M XUMUYECKUX (TOPEHHE
CBEUU, MPOKAJIMBAHUE MEIHON MPOBOJOKU, B3aUMOJEHCTBUE Mejla C KHUCJOTOM) SIBJICHUM,
HaOJIOJICHUE W OINKMCAaHUE IMPU3HAKOB MPOTEKAHUS XUMMUECKHUX peaklHil (pas3ioKeHue
caxapa, B3aMMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPHUJIOM Oapus, pasjIoKEHUE TUIPOKCHUJIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBUE xele3a ¢ pactBopoM cosu meau (1), nzydenue
CIIOCOOOB pa3/IeNICHHsT CMECE: C TMOMOINbI0 MarHuTa, (QUIBTPOBAHUE, BBHIMAPUBAHUE,
TUCTUIUISMS, XpoMatorpadus, MPOBEACHWE OUYUCTKM MOBAPEHHON COJM, HAOJIIOJCHUE U
ONMCAHUE PE3yIbTATOB MPOBEACHUS ONbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCCHI,
CO3/IaHHUE MOJIeNIel MOJIEKYJ (IIApOCTEPHKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucimopos — 3J€MEHT U OpOoCTO€ BEILIECTBO.
Haxoxnaenue kuciaopoga B mnpupoie, (U3MYECKHUE M XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcuabl. IIpumenenue kwucinopoga. CrnocoObl MOTYy4YEHUs KHUCIOpPOJIa B
nabopaTopuu U MPOMBITIUIEHHOCTH. KpyroBopoT kucioposa B mpupoze. O30H — aJioTponHas
MO U (DHUKAIHAS KACIIOPO/IA.

TeroBoit >PheKT XUMHUYECKOW peakluu, TEPMOXMMHYECKHUE YpPaBHEHHUS, JK30- H
SHIAOTEPMUYECKHE pEaKUMU. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHUE BO3]yXd, YCUICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bopopon — smemeHT M mpoctoe BemecTBo. HaxoxaeHue Bomopona B IPUPOAE,
(bu3UYecKre U XUMHUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI osrydeHusi. Kucinoter u comnm.

MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMHUYECKUM YPaBHEHUSIM.



®usnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacwlmeHnsle u
HEHACBIIICHHBIE PAacTBOPbI. PacTBOpMMOCTh BEHIECTB B Boje. MaccoBas 10l BELIECTBA B
pactBope. XuMuueckue cBorcTBa Bojibl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopot Boabl B pupojie. 3arpsi3HEHUE MPUPOJIHBIX BoA. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Okcuapl. Kiaccudukanus OKCHIIOB:
coneoOpa3yomue (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHble) H  HecoJeoOpasyrolue.
Homenknatypa oxcuzioB. dusznueckue M XUMHUYECKHE CBOWCTBAa OKCHAOB. [lomyueHwue
OKCH/JIOB.

OcHoBanus. Knaccudukaius OCHOBaHUW: IIEIOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanui. @U3MUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHWU. [lomyuyeHue
OCHOBAHHM.

Kucnorel. Knaccudukanusa kucinor. Homenknatypa kucinor. @Pusznueckue Hu
XMMHUYECKUE cBoMcTBa KUCIOT. Psan aktuBHocTH MmeraimioB H. H. bekerosa. Ilomydenue
KHUCJIOT.

Commu. Homenknatypa coseil. ®u3ndeckne U XUMUYECKUE CBoMCcTBa coten. [Tomyuenne
COJIEH.

I'eneTnueckas CBsI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCTUHEHHIA.

Xumuueckuit IKCnepumenm:

KAQuEeCTBEHHOE OIPEACIICHUE COACPKAHMS KHCIOPOJA B BO3JIyXE, MOJy4YECHHUE,
coOupaHue, pacro3HaBaHUE M U3yYEHHE CBOWCTB KUCJIOPOA, HAOMIOAEHUE B3aUMOJCHCTBUSA
BEILIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS M MpPEKpalleHuss ropeHust (moskapa),
O3HaKOMJIEHHE C OOpa3lamMu OKCHJIOB U OIKMCAaHUE MX CBOMCTB, MOJy4YeHHE, coOMpaHUeE,
pacno3HaBaHWE M W3y4YEHHE CBOMCTB BOJOpoAa (TOpeHHe), B3auMOJIECHCTBUE BOJOpPOAA C
okcusioM meau (l1) (Bo3MOXHO HMCIHOJIb30BaHKHE BUACOMATEPHAIOB), HAOIIOIEHHE 00pa3loB
BEILIECTB KOJMYECTBOM | MOJb, HMCCIEIOBaHHE OCOOEHHOCTEW pAaCTBOPEHHUS! BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHOW MaCcCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJIbI C METaJUIaMH (HATPUEM U KaJlbLIHEM)
(BO3MOXHO HMCIOJIb30BAaHUE BHAEOMATEPHUAIOB), MCCIEIOBaHWE OOpa3lloB HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, HAOIOJCHHE U3MEHEHUS OKPACKU MHAMKATOPOB B pacTBOpax
KUCJIOT W 1Ienoueld, u3ydeHnue B3aumojenctBus okcuga meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METa/llaMH, PEaKIUMi HEeUTpaln3aluM, MOJTYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO METalla JAPYTUM M3 pacTBOpa COJHU, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelIue KI1acchl HEOPraHUYECKUX COSTMHEHUIN.

IHepunoanyeckuii 3axoH u Ilepunoanyeckasi cucrema xumuyeckux jiementos /1. U.
Menpaeseena. Crtpoenne aTOMOB. Xumunyeckas CBA3b. OKHUCJIUTETBbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[lepBble MOMBITKM KiIacCU(UKAIMKM XUMHUYECKMX »yieMeHTOB. [loHsitue o rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W IETOYHO3EMENIbHbIE METAJUIbl, TajJOTe€Hbl, WHEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U THAPOKCHUIBI.

Ileppnonmueckunn 3akoH. Ilepmommyeckas cucrema xumuyeckux syemeHToB [ M.
MenneneeBa. Kopotkonepuoanas u niauHHonepuoanas ¢opmbl [lepuogudeckoid cUCTEMBbI



xumudeckux snemeHtoB J[. WM. MenpeneeBa. llepuonpr u rpynmbl. PU3WYECKHN CMBICH
IIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX sfep. HM3ortombl. OnekTpoHbl. CTpoeHHE
AJNIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKUX 3ieMEeHTOB llepuoamueckoit
cuctemsl J. 1. MenneneeBa. XapakTepucTUKa XMMHYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHHIO B
Ilepnommueckou cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKHUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U MEPHUOIAM.

3nauenue llepuomnueckoro 3akoHa U Ilepuoguyeckol CHUCTEMBI XUMHYECKUX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hbli U rpak1aHUH.

Xumnueckass  cBa3b.  KoBaneHTHas  (mOJdsipHasl WU HENOJISIpHAsg)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp oxucieHus. OKHUCIHMTEIBbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3y4yeHue oOpaslioB BEIIECTB METAIOB M HEMETAJUIOB, B3aMMOJIEHCTBUE TUAPOKCHIA
[IMHKA C PaCTBOPAMM KHCIIOT U LIEJI0YEM, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOPEHUE, PEaKIUH Pa3I0KEHUs, COSTUHEHMUS).

Mesxcnpeomemmnunie ceasu

Peanmzannst MeXnpeaMETHBIX CBA3€H IIpM  M3YYEHHM XMMHM B 8  Kjacce
OCYUIECTBJISIETCSl YEPE3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMHU JUISl OTIEIBHBIX NPEIMETOB E€CTECTBEHHO--HAYYHOI'O
LUKJIA.

OOmre ecTecTBEHHO--HAyYHbIE TMOHATHUSA: HAay4yHbIA (PakT, TMMIOTe3a, TEOPHs, 3aKOH,
aHaiu3, CHUHTE3, Kiaccu(dukauus, NEPUOJUYHOCTb, HAOIIOJAEHUE,  SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

@dusnka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJA, W30TOINBI,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHME BEIlIeCTBa, ra3, (pU3nyecKkue BETUYMHBI, UHULIBI U3MEPEHUS, KOCMOC, TIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, oOnocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaibl, TOPHBIC TMOPOIBI, IOJEC3HBIC
HCKONAaeMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHMSI IMPOTPaMMbl OCHOBHOTO 00mIero oOpa3oBaHHUS
JOCTUTAIOTCST B XO0/e OOy4YeHWs XUMHUM B CAWHCTBE YyYeOHOH W BOCIUTATEIHLHOU
JESTEIBHOCTY B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSAMHM, MPUHSATHIMU B OOIIECTBE MpaBWJIAMU W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIM3ALNU
00yyarommxcs.

JIngHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMNA U PACIIMPEHUE OIbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUUECKOMY U
HAay4YHOMY HACIIEJIUIO, MIOHMMAaHUs 3HAYCHUS XUMUYECKOW HAayKH B JKU3HU COBPEMEHHOIO
o0111ecTBa, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOM MH(MOpMAIUEH O MEePEIOBBIX JOCTHKEHUIX U
OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOILIECHHUH B
KOJUICKTUBE, = KOMMYHHMKAaTHBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOM M JPYTMX BHJAAX ACATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HONW COBMECTHOM AESTENBHOCTU MMPHU BBIMNOJHEHUH YYEOHBIX, MO3HABATEJIbHBIX
3a/1a4, BBITIOJIHEHUM XHWMHUYECKHUX OSKCIEPUMEHTOB, CO3JIaHMM YYEOHBIX MPOEKTOB,
CTpEMJICHHUS K B3aMMONOHMMAHHMIO W B3aHMOIIOMOIIM B TIpoIlecce JTOH ydeOHOMU
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEICHUE M MOCTYNKH CBOUX TOBApHIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYMKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOW pEaKkiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U COCTABIIAIOLIME OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAyYHOM KapTHHBI MHUpa, TMPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX UeJI0OBEeKa C IPUPOIHON CPeIoi, O poIH
XUMUHU B TTO3HAHUM ITUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbICE MOTHMBBI, HAIPABIICHHBbIC HA IOJYyYECHHE HOBBIX 3HAHUN MO XHMWH,
HEOOXoaMMBbIC i OOBSICHEHWs HAOJIOaeMbIX MPOIIECCOB M SBJICHWM, TO3HABATEIILHOM,
UH(OPMAIIMOHHOW M YUTATEIbCKOM KYJIbTYpbl, B TOM YHUCJE€ HABBIKOB CAMOCTOSITEIbHOU
paboThl ¢ y4eOHBIMHU TEKCTaMH, CIPABOYHOM JUTEPATYPOM, OCTYNMHBIMU TEXHUYECKUMHU
cpelncTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTUI;

WHTEpeC K OOyYCHHIO U MO3HAHWIO, JTHO003HATEIHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOEKTHOW W HCCIEAOBATEILCKOW JEATETLHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS 00yU€HHUs B laJbHEHIIIEM;

4) popMHupOBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAaHWE LEHHOCTU WU3HHU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 >KM3HU, OCO3HAHHWE TOCIEACTBUN W HEMPHUSATHE BPEIHBIX
NpuUBbIUEK (YIOTPEOJIECHUS ANKOTOJIs, HAPKOTUKOB, KYpEHUs), HEOOXOAMMOCTH COOJIOICHUS
npaBuil 0€30MaCHOCTU NpPHU OOpAIlEHUH C XMMHUYECKUMHU BEIIECTBAMHU B OBITY U peaybHOU
KU3HU;

5) TpyA0BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO0 TPodeccuil U TpyJia pa3IMuHOro POJia, YBAXKCHUE
K TPpyLy ¥ pe3yJibTaTaM TPYIOBOM AECATEIBHOCTHA, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS
NPEeIMETHBIX 3HAHUM 10 XWUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUAYATHHOM TpPACKTOPUU
MIPOJIOJDKEHUST 00pa3oBaHMsl ¢ y4ETOM JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIEITHOW MPOo(heCCHOHATBHOU NI TEILHOCTH U
Pa3BUTHUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKU I1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE€ KaK MCTOYHUKY KU3HHM Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, IOHUMAHKUE LIEHHOCTU 3J0pOBOT0 M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U TICUXUUYECKOMY
3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS MTPaBUII O€30MACHOTO MOBEACHUS MIPHU padOTE C
BEIIECTBAMHU, a TAKIKE B CUTYaLUAX, YTPOKAOIIUX 30POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydaeMble MPU WU3YYCHUU XUMUH, Ui PEIICHUs
3a7a4, CBS3aHHBIX C OKPYXXAloIIed MPUPOAHOM CpEOoM, sl TIOBBIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUS TJI00ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJieM U
IyT€H HUX PELIEHUsS MOCPEACTBOM METOJAOB XHWMHH, JKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCSI UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHON ITPAKTUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTtanmpeaMETHBIX PE3yIbTAaTOB BBIACISIOT 3HAUYMMbBIC Il (POPMHUPOBAHUS
MUPOBO33pEHUs O0lIIeHayYHbIE TOHATHUS (3aKOH, TEOPUSs, IPUHIINI, TUIIOTE3a, (DAKT, CUCTEMA,
MPOIIECC, JKCIEPUMEHT M JPYroe.), KOTOPbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETax W TO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ITHX NPEIMETOB (OPMUPOBATH
MIPE/ICTABICHNUE O LEJIOCTHOM HAYYHOW KapTUHE MUPA, U YHUBEpCAJIbHbIE yUeOHbIE JEHCTBUS
(mo3HaBaTebHBIE, KOMMYHUKATHUBHbBIC,  PETYJSTUBHBIC),  KOTOpPhIE  OOECIEUHBAIOT
(dbopMHUpOBaHNE TOTOBHOCTH K CaMOCTOSITEILHOMY IUJIAHUPOBAHWIO W OCYIIECTBICHUIO
y4eOHOU e TeNbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBrble Jiornueckue aeiicTBUA:

YMEHHMSI HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBIC XHWMHYECKUX TMOHSATUM (BBIAEHSATh HX XapaKTEpHbIE MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TOHSTUSIMH), MCIOJIb30BATh TOHSITUS JJIS
OOBACHEHUSI OTIEIbHBIX (PAKTOB U SIBICHHUM, BbIOMpATh OCHOBAaHUS M KPUTEPUM IS
KJaccu(UKAUU XMMUYECKUX BEUIECTB U XMMUYECKUX PEeaKlUid, yCTaHABIMBATh MPUYMHHO-
CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU M3Yy4Y€HHUS, CTPOUThH JIOTMYECKUE PACCYKICHUS
(MHOYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTUH), 1€JIaTh BBIBOJBI U 3aKIIIOUCHUS;



YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, WUCIIOIh3YEMbIE B XUMHUHU, TTPEOOPA30BLIBATH IIUPOKO
NpUMEHSIEMbIE B XMMHUH MOJIETIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuyeckas (opmylia M ypaBHEHHUE XMMHYECKOM peakIuu — MpU PEIICHHH Y4eOHO-
MO3HABATENBHBIX 3a7ad, C YYETOM OJTHUX MOJIETIBHBIX TPEJCTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MTPU3HAKUA U3YYa€MbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U
XUMUYECKUX PEAKIHUM, BBISIBIATH O0OIIUE 3aKOHOMEPHOCTH, TPUUMHHO-CIICJCTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3YH4AEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBnle ucciieqoBare/LCKue JeiCTBUSA:

YMEHHE HUCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKk)kK€ B KadeCTBE OCHOBBI TSI (POPMUPOBAHUS THIOTE3bl IO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

IpUOOPETEHHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEJACHUIO YUEHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI0/IaTh 32 X0JI0M IpoIlecca, CaMOCTOSTENHHO MTPOTHO3UPOBAThH
ero pesyibTar, (GOpMyJIUpPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO
OTIbITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOJEIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOUpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH MHGOPMAIMIO Pa3TUYHBIX
BUJIOB U (OPM TPEJICTABICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHUKOB (HAYyYHO-TIOMYJISIpHAs
JuTepaTypa XUMHUYECKOTO COJAEp)KaHWs, CIIpaBOYHbIE MOcoOus, pecypchl HMHuTepHeTa),
KPUTHUYECKU OLEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

yMEHHUE MPUMEHSATH Pa3INuyHbIe METObI U 3aMPOCHI MPHU MOUCKE U 0TOOpE MHPOPMALIHH
Y COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JIJISl BHIMIOJTHEHUS! YICOHBIX M MTO3HABATEIbHBIX
3a/la4  OMPENEJIEHHOrO TUIA, NPUOOPETeHHE OmbiTa B  00JIACTM  HCIOJb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJaJCHUE KYJbTYpOll aKTUBHOTO
HCIIOJB30BaHUS PA3JIMUHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSITEIILHO BBHIOMPATh ONTUMAJIbHYIO
dbopmy mipeAcTaBieHUS WHGOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 3aJa4l HECI0KHBIMU
CXeMaMu, Tuarpammamu, IpyrumMu popmamu rpaduky U uX KOMOMHAIIUSIMU;

yMEHUE HCIOJIb30BaTh U AHAIM3UPOBATH B IMPOIECCE YUEOHON M HCCIIEIOBATEIHCKON
NEATeIbHOCTY WH(GOPMALIMI0 O BJIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SIMCTBA H
TPAHCIIOPTA HAa COCTOSTHUE OKPYXKAIOIIECH MPUPOTHON CPEBbI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

YMEHHS 3aJaBaThb BOMPOCHI (B XO0JA€ Auaiora v (WIM) AUCKYCCHHM) IO CYLIECTBY
oOcyxnaeMoii TeMbl, (GOPMYJIMPOBATH CBOU TNPEHJIOKEHUS OTHOCHUTEIHHO BBITIOJTHEHUS
NPEIJIOKEHHOM 334,

YMEHHSI MPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl IMO3HABATEIbHOW JEATEIbHOCTH B
YCTHBIX M TIMCbMEHHBIX TEKCTax; JeJaTh MPE3EHTALMI0 pPe3yJbTAaTOB BBINOJHEHUS
XUMHUYECKOTO JKClepuMeHTa (1abopaTopHOro  OmbITa, J1a0OpaTOpHOM  paboThl IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUSI Y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIILHON U
MCCJIEIOBATENLCKON JIEATELHOCTH TPU PEIICHUU BO3HHUKAIOIMINUX MPOOIeM Ha OCHOBE y4ETa
oOIUX MHTEPECOB M COTJIACOBAHMS TO3UINHN (0OCYXKIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC



IITYpPMBbI», KOOPAMHALAS COBMECTHBIX JEHCTBUM, ONPENEIICHHE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOM paboThI U ApyTHUE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUE  CAMOCTOSITENBHO  ONPENENATh  LEJIH  JIEITENbHOCTH,  IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBATH U TMpPU HEOOXOJAMMOCTH KOPPEKTHPOBATH  CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hambonee HPQPEKTUBHBIE CIOCOOBI pPElIeHUS Y4YEOHBIX W
ITIO3HABATEJIbHBIX 3aJa4, CAMOCTOSATEIIBHO COCTABJIATHh WJIM KOPPEKTUPOBATH INPEIJIOKECHHBIN
QJITOPUTM JEHUCTBUIM MPH BBIMOJHEHUM 3aJaHUN C y4E€TOM IIOJIYyYEHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEaKUHUsSX, OIEHUBATH COOTBETCTBUE MOJYYEHHOTO
pe3yabpTara 3asBJICHHOW LEJIW, YMEHUE MCIIONb30BaTh WM AHAIM3UPOBATH KOHTEKCTHI,
IIpeIaracéMele B yCIIOBUM 3aJaHUAM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMETHBIX pe3yNbTaTOB IO OCBOEHHUIO O053aTENbHOIO COJAEpKaHus,
YCTaHOBJICHHOTO JaHHOW (QenepaibHOM pabouell MporpaMMoOl, BBIIEISAIOT: OCBOCHHBIE
OoOy4arONIMMUCSL HAy4YHbIE 3HAHMS, YMEHHS M CHOCOOBI JIEUCTBHM, crenu@uueckue s
MpEeAMETHOW 00J1acTh «XUMHUSD», BUIBI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEpHpETalui, TPeoOpa3oBaHUI0O W TNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyaLUsIX.

K koH1y 0o0yuenus B 8 kjacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

e PACKpPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI: aTOM, MOJIEKYJIA, XUMAYECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OOHOpOAHAs U
HEOAHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAsl aTOMHAasi W MOJEKYJspHas macca,
KOJINYECTBO BEILECTBA, MOJb, MOJSpHAs Macca, MaccoBas JAO0JA XHUMHUYECKOTO
AJIeMEHTa B COEIMHEHUU, MOJSPHBIA OOBEM, OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATENBHOCTD, CTEICHb OKHCIICHHS], XMMHUYECKasi  peakuus,
KJaccuuKaIus peakivii: peakiud COSAUHEHUS, PEaKIUU Pa3JIOKEHUs, PeaKluu
3aMEIIEHUs, peakuud OOMEHa, 3K30- M DSHIOTEPMHUYECKHE pEaKkluHu, TEIIOBOU
3¢ dexT peakuuu, SIpO aTOMa, SJIEKTPOHHBIA CIIOM aToma, aToMHas OpOUTalIb,
paguyc aTomMa, XMMUYECKas CBs3b, MOJSIPHAS M HEMOJSpPHAas KOBAJEHTHAs CBSA3b,
WOHHAasl CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0JIs BellleCTBa (MMPOIEHTHAS
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX IOHATHUH U MPUMEHATH ITU
MOHATHS MPU ONMMCAHUM BEILIECTB U X MPEBPALLICHUI;

e HCIMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY JJIs COCTaBiIeHUs (OpMYJ BEIIECTB U
YPABHEHHUM XUMUUYECKUX PEAKLINM;

e OMPEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTETEHb
OKHUCJICHUSI DJIEMEHTOB B OMHApHBIX COEAUHEHUSX, MPUHAUICKHOCTh BEUIECTB K
onpenenéHHOMY KJaccy CoeAuHeHud mno GopmynaaM, BHUJI XHUMHUYECKOW CBS3U
(KoBaJieHTHas! U MIOHHAsI) B HEOPTAHUUYECKUX COCAMHEHUSIX;

e packpsiBaTh cmbica llepuonnueckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
IIOHMMAHHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT MX



nonoxkenuss B llepumonnueckoil cucrteme, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;
ONMKCHIBATh U XapakTepu3oBaTh TaOMuuHyto (opmy Ilepuoandeckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJIaBHAs moArpymnna (A-rpymmna)» u
«mobounas noarpymnmna (b-rpynma)», Maneie W OoJibllIM€ TMEPUOABI, COOTHOCUTH
0003HaueHNs, KOTOpPhIe UMEIOTCS B Tabymie «lleprogudeckas cucTeMa XUMHYECKUX
anemeHToB /. 1. MenaeneeBa» ¢ 4UCIOBBIMA XapaKTEPUCTUKAMHU CTPOCHHSI ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3aps] sapa, O0OIlee YHUCIO JJIEKTPOHOB U
pacrpeiesieHue UX 1Mo AJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHTBHI,  HEOPTaHWYECKHE  BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YUYAaCTBYIOIIUX B PEAKIUM BEIECTB, IO
TEMI0BOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHUE CBOMCTBA BEIIECTB PAa3IMUHBIX
KJIaCCOB, TMOATBEpXkIasi ONHCAaHUE NpPUMEpPaAaMU  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTA M0 (OopMyJie COSTUHEHNS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKITUH;
MIPUMEHSThL OCHOBHBIC OIEpALMM MBICIUTENHHON JAEATEbHOCTA — aHAJU3 U CHUHTE3,
cpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIINIO, KIIACCU(DHUKAIINIO, BBISIBICHUE MPUIHMHHO-
-CJIEACTBEHHBIX CBS3EU — U1l U3YUYEHHUS] CBOMCTB BEIIECTB U XMMUUYECKUX PEAKLIUH,
€CTeCTBEHHO-HAyYHbICE  METOJAbl  TO3HAHUSA —  HaAONIOJIeHUE, H3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ),

cleloBaTh MpaBUjaM TOJIb30BAaHUS XHUMHUYECKON TMOCYyJoM U J1abopaTOpHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBuUiiaM OOpallIeHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0  BBITIOJIHEHUIO J1AOOPATOPHBIX XHWMUYECKHX OMBITOB  TIO
MOJIY4YEHUI0 M COOMpaHUI0 Ta3000pa3HbIX BeEHIECTB (BOAOpOJAa M KHUCIOpPOAaA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MACCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh M  MPOBOJUTh XUMHUYECKHE  HKCHEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO UHIUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPyTHE).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Ne i/m KonrtpoabHbie IIpakTnyeckue
NpOrpamMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoTshI
Pazgea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmmorexa [JOK
' P https://m.edso0.ru/7f41837c
JeSITeIbHOCTH YeJIOBEKa
bubmuorexa [JOK
1.2 B 8
erectea https://m.edsoo0.ru/7f41837c
[Tepuonnueckuii 3aKOH U
31 [Iepuoanueckas cucremMma XUMHYECKUX 5 bubnuorexa [JOK
' anemenToB /1. 1. Menpaene-eBa. https://m.edsoo.ru/7f41837c
Crpoenue atoma
bu6mmoreka [JOK
3.2 X . 4 1
HIMHHCCKa CBAsh https://m.edsoo0.ru/7f41837c
Wroro mo pasneny 23
Pa3nen 2. XumMnueckue peakuumn
XUMUYECKHE peakluu 10 1
Hroro no pasneny 10
Pa3nes 3. Bakneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BelEeCTB
51 Bosznyx. Kucnopon. [onsitie 06 4 bubnuoreka [IOK
' OKCHIaX https://m.edso0.ru/7f41837c
bubmuorexa [JOK
2.2 B I 4
O/IOPOAL-LIOHATHE O KHCIIOTAX H COJIAX https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

23 Bona. PactBopsl. [lousitue 06 6 bubnnoreka [HOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
Uroro no pasneny 14

Pa3znen 4. OcHOBHbBIE KJIACCHI HEOPTAHMYECKHUX COeIMHEHU I

54 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 13 bubnunoreka [HOK
' COEIMHEHU] https://m.edso0.ru/7f41837c
Hroro no pazueny 13
Pa3nes 5. Okuc/IuTeILHO-BOCCTAHOBUTE/IbHbIE PeaAKINHU
MToro o pasier 3 bubmuoreka [JOK
pasaeiy https://m.edsoo0.ru/7f41837c
Pasnen 4. [loBTopeHue Kypca XumMuu 3a 8 kiiace
4.1 [ToBTOpEHME NPONAEHHOrO MaTeEpHUaIIa )
Hroro no pasneny )
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoasusie | IIpakruyeckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 BBoausbiit uncrpykrax. [Ipeamer xumuun. Posib 1 bubnmnoreka HOK
XHUMHUH B )KU3HH YeIoBeKa. Teja u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktruyeckas padora Ne 1 «IIpaBuiia paboTs
3 B J1JaOOpaTOpUH U MPUEMBI OOPAILICHHS C 1 1 bubmmorexa LIOK
parop P part https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubnnorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 1 bubmmorexa [IOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnmorexa LIOK
A 1
6 TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [IOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0KHBIEC BEIIECTBA 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 Bubmmorexa [IOK
P i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 bubmmorexa LIOK
pMYyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX IJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OrtHocuTenbHas aTOMHAs Macca. bubnuorexa [JOK
11
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas JoJsI XUMHUYECKOT0 DJIEMEHTA B bu6nmoreka [IOK
12
COEAMHEHHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Moisipaast bubnmnoreka HOK
macca https://m.edsoo.ru/ff0d5230
Ilepuoanueckuii 3akoH u [leproanyeckas
P P bub6nmoreka [IOK
14 cUucTeMa XUMMUYECKUX dnemMeHToB [I. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa. [leproibl, rpymnmbl, HOATPYIIIBI
Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
15 N3otonbl. CTpoeHHE ICKTPOHHBIX 000JI0YCK bubmorexa OK
TP P https://m.edsoo.ru/00ada342
atomoB 3ieMmeHToB 11C JI. 1. MenneneeBa
Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
16 N3otonbl. CTpoeHHE 3ICKTPOHHBIX 000JI0UECK bubmmorexa [IOK
- 1P P https://m.edsoo.ru/00ada342
atomoB 3ieMmeHToB 11C JI. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 1O
17 ero noJjioxkeHuto B [leproanueckoit cucreme bubmorexa LOK
proA https://m.edsoo.ru/00ada824
. 1. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
18 a3BUTHUS HAYKH U TipakTuku. /1. U bubmorexa HOK
P YK B p . A https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbIN, IEAAror U rpakIaHuH
19 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
20 HNonHas XxumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
51 KoBaneHnTHas nosnsipHas XUMUYECKas CBA3b. bu6muoreka [JOK
KoBaneHnTHas HenousspHas XUMU4ecKasi CBSI3b https://m.edsoo.ru/00adaab8
99 [ToBTrOopenue u o600menue Tems! "CtpoeHue bubmuoteka [IOK
aToMa. XUMHUYECKas CBSI3b" https://m.edsoo.ru/00ada52c
23 KonTponbnas padora Nel mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
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«BemectBa. CtpoeHne atoma. XUMUYECKast
CBSI3b»

https://m.edsoo.ru/00adb486

AHanmu3 KOHTpOJIbHOU paboThl. du3ndeckue u

bu6nmoreka [IOK

24
XUMHYECKHUE SIBJICHUS. XUMHUUYECKas pEaKLUsl https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBusi MPOTEKAHUS
25 XUMHYECKUX peakiuii. CKOpOCTh XMMHUYECKUX bubmorexa LOK
B PCAKHHH. p https://m.edsoo.ru/ff0d3al16
peakiuit
26 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnmnoreka HOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
- 3aKOH COXpaHEHHUs MaCChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE ypaBHEHUS. Pelienne 3a1anuit https://m.edsoo.ru/ff0d3b88
Knaccudukamus XuMruIecKux peakiui
28 (COGI{I/IHq;HI/IFI a3JI0KEHHUSI 3a1\IZemeHI/m bubmorexa OK
b : ’ https://m.eds00.ru/ff0d3f34
oOMeHa)
29 BrrunciieHust KoJIMuecTBa, MacChl BEIIECTBA bubnnorexa [IOK
10 YPAaBHEHUAM XMUMHUUYECKUX PEaKIIUi https://m.edso00.ru/ff0d5708
30 Brrunciienus koinuecTBa, MacChl BEIIECTBA bubmuoreka [IOK
10 YPAaBHEHUAM XUMHUYECKUX PEaKIUI https://m.edso00.ru/ff0d5708
31 Pemenue pacuetHbIx 3a1a4
M. B. JIoMOHOCOB — y4EHBIN-
32 SHIUKJIONETUCT O6ogﬂI eHue u bubmorexa LOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
33 KonTtponbHast pabota Ne2 o reme bubmuoteka [IOK
«XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
AHalM3 KOHTPOJIBHOM paboThl. Bo3myx —
34 CMECh ra3oB IéOCTaB B(I))S a Kncngx o — bubmorexa HOK
) A%, PO https://m.edsoo.ru/ff0d448e
AJIEMEHT M MPOCTOoe BemecTBo. O30H
dOusnvecKknue 1 XUMHUYECKHE CBOMCTBA
bu6nunorexa LIOK
35 KHCIIopo/ia (peakliuu OKUCIICHUS, TOPEHHE).

ITonsarme 00 okcumax

https://m.edsoo.ru/ff0d4614
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CriocoOslI MosTydeHus KUCIopoia B
1abopaTopuu U IPOMBIIUIEHHOCTH.

bu6nmoreka [IOK

36 IIpumenenne kuciaopoga. Tomiupo (HE(DTH,

p PO (e https://m.edsoo.ru/ff0d497a
YIOJib U METaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €T0 MPeIOTBPAIICHUS
TermmoBoit 2 hHEKT XUMHUUESCKON PEaAKITNH,

37 HOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa HOK
p P : https://m.edso0.ru/ff0d4790

9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
Bomopon — aneMeHT u npocToe BeIecTBO.

38 Haxoxnenue B npupone. dusnueckue u bubmmoreka [JOK
XMMHYECKHE CBOMCTBA BOIOPOA. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
CrniocoOsI nostydeHus BOAOPOIa B bubnuoreka [{OK

39
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

bubnuoreka [IOK

40 Monsipablii 006EM Ta30B. 3aKoH ABOTraapo

p P https://m.edsoo.ru/ff0d542e
Broraucnenns 00bEMa, KOJIMUECTBA BEIIECTBA
41 rasa 1o €ro M3BeCTHOMY KOJIMYCCTB bubmorexa LOK
. Y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY

42 duznvecKknue U XUMUYECKHE CBOMCTBA BOJIBI. bubmmoteka IIOK
CocraB ocHoBaHui. [ToHsTHE 00 MHAMKATOPAX https://m.edsoo.ru/ff0d5708
Bona kak pactBoputens. HacobliieHHbie u

43 HEHACBI fHHHe paCTBO bl. MaccoBast 10715 bubmorexa HOK

= P pEL- A https://m.edsoo.ru/ff0d587a
BEILIECTBA B pacTBOPE.

a4 MaccoBas 1071 BelllecTBa B pacTBOpE. bubmmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/ff0d59e2
IIpakTuyeckas padora Ne 3 o Teme

45 «IIpuroroBieHrue paCTBOPOB C ONPeACIEHHON bubmmorexa [JOK

p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel paCTBOPEHHOTO BEIIIECTBAY
46 [ToBTopenue paznena "Kucnopoa. Bomopos. bubnuotexa [JOK
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Boga." [ToaroroBka Kk KOHTpPOJIBLHOM paboTe

https://m.edsoo.ru/ff0d5b40

Kontposnbnas padota Ne3 no teme

bu6nmoreka [IOK

47
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
48 AHanM3 KOHTPOIbHOM paboThl. CTENeHb
OKHUCJICHUS
OKcupl: cocTaB, KilacCUupUKaIus, bub6nuoreka [IOK
49
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
50 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
51 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
5> [lonydyeHne u XuMHU4YeCcKue CBOWCTBA Bu6mmoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
53 Kucnotel: cocras, kiaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
54 [Tonyuyenue u XMMHUYECKHE CBOMCTBA KUCIIOT brbmmorexa LTOK
ya https://m.edsoo.ru/ffOdfee2
55 Comnu (cpeanue): HOMEHKIIATypa, CIIOCOOBI bubnmnorexa [JOK
MOJYYECHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
56 ['eneTnveckas CBsI3b MEXKIYy KiIaccaMu bubnmorexa LIOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
I'eneTnveckas cBsI3b MKy KiIaccaMu
57 HEOpPraHWYEeCKUX coenHeHui. Pemenue bubmmorexa [JOK
prav A ' https://m.eds00.ru/00ad9a50
3aTaHu I
[IpakTuueckas padborta Ne 4. Pemenue
cg AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
59 O06o001IeHre U cCUCTEeMaTH3aIKs 3HAaHUH 110 bubmuorexa [{OK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

Teme "OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX
coenuHeHun"

https://m.edsoo.ru/00ad9ch2

60 Kontponbnas padota Ne4 o reme "OCHOBHBIE 1 bubnmnoreka HOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
61 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 bubmorexa OK
peaxtt https://m.eds00.ru/00adb076
62 Okucnurenu U BoccTaHoBUTENU. Perienue 1 bubnuorexa [JOK
3a1aHUI https://m.edsoo.ru/00adb076
63 OKHCIIUTENBHO - BOCCTAHOBHUTEIIbHBIC
peaknuu. Pemenue 3aganuit
. bubnuoreka [{OK
64 [ToBTOpEHME NPONAEHHOIO MaTEpHUaIIa 1 https://m.edsoo.ru/00adaabo
[ToBTOpEHME MpPOIiIEHHOrO0 MaTepuaa. Bbu6mmotreka [JOK
65 y y 1
[ToaroToBKa K HTOTOBOI KOHTPOJILHOU paboTe https://m.edsoo.ru/00adb33c
bubnunoreka LIOK
66 HroroBasi koHTpoIbHAs paboTa 1 httns://m.edsoo.ru/00adach?
bu6nmorexa LIOK
7 A i i . 1
6 HaJIU3 UTOTOBOW KOHTPOJILHOU PabOThI https://m.edsoo.ru/ffOd61c6
. bubmuoreka [IOK
08 Hroroserit ypox 1 https://m.edsoo.ru/00ada6bc
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. I'abpuensu O. C., Octpoymos U. I'., Cnankos C. A. Xumus 8 kiacc. bazoBsiii
ypoBenb - M.; [Ipocsemenune, 2023.
2. T'abpuensu O. C., Octpoymos U. I'., Craakos C. A. Xumus 9 knacc. bazosrit

ypoBeHb - M.; [IpocBemenne, 2023.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Tapa, H. . Xumus: 3agauHuk ¢ «IIOMOITHUKOM». 8-9 Kjacchl : mocooue ajis

yu-ca  oOpaszomar. yupexaenui/ H. H. Tapa, H. W. TI'aGpycesa.
M.:IIpocBemenue, 2017.-96¢.

2. T'yzeir, JI. C. Xumusa. Bompockl, 3agaum, ynpakHeHus, 8-9 ki ydeOHOe

nocobue mnsa obmeoOpazoBaTenbHbiX yupexaenuit /JI. C. T'yzent, P. IL,

Cyposruera.- JIpoda,2018.-288c.:ui.

3. Pamenxwmit A.M. Jlumaktuueckue marepuaisl - M.; [Ipocsemenue, 2021

4. O. I0. l'onuapyk. Jlupaktuyeckue maTepualibl MO XUMHUHU. § Kiacc - M.

DK3aMeH
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5)  https://chem-oge.sdamgia.ru/

6) https://chem11-vpr.sdamgia.ru/
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