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[Iporpamma mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30oBaHMs COCTaBlIeHA Ha
OCHOBE TpeOOBaHWH K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW TPOTPAMMBI
OCHOBHOTO 00mero obpaszoBanms, mpeacraBieHHBIXx B ®I'OC OOO, a Takke Ha OCHOBE
(denepanbHOil paboueil MporpaMMbl BOCIUTAaHMA M C YYETOM KOHICTIIMU TIPETIOJaBaHUS
y4eOHOTO TIpenMeTa « XUMUsD» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit demeparum.

[Iporpamma mo xwmuu Ja€T TpENCTaBICHHWE O LENSIX, OOmed crTparernn oOydeHus,
BOCIIUTAHUSI M Pa3BUTHSA OOYYAIONIUXCA CPENCTBAMH YYEOHOTO IpenMeTa, yCTaHaBIHBAeT
o0s3aTeNbHOE TPEAMETHOE COMIEpIKaHue, MPEeIyCMaTPUBAET paclpeielieHne ero Mo KjiaccaMm H
CTPYKTYPHPOBAHHE TIO pa3AesiaM M TeEMaM IPOrPaMMBI IO XUMHH, ONIPeIesIeT KOINIeCTBEHHbIE
W KadeCTBEHHBbIE XapaKTePHCTUKH COJECPXKAaHHUA, PEKOMEHIYyeMYIO TIOCIeI0BaTEIbHOCTh
M3YYEHUSI XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH y4eOHOTO
MpoIiecca, BO3PACTHRIX 0COOEHHOCTEH 00yJaromuXCsl, ONpeAesseT BO3MOKHOCTH IIpeaMeTa Il
peanuzanuu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIero o0Opa3oBaHWs, a TakXke TpPeOOBaHMU K pe3yibTaTaM OOYUCHWS
XIMHHA Ha YpPOBHE IIeJiel M3ydYeHHs IMpeaMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATENbHOW
JEeSITETFHOCTH 00YYaroIIerocs 10 OCBOSHHUIO Y4€OHOTO COJIEPIKaHMSL.

3HaHWE XUMUHU CIY>KUT OCHOBOH s (hOPMHUPOBAaHUS MHPOBO33PEHHUS 00yUaromerocs,
€ro TPE/ACTaBICHWH O MaTepHATbHOM E€IWHCTBE MHpPA, BAXHYIO POJIb WUTPAOT (OpMHpYyeMble
XUMHEH TIPEICTaBIECHHUs O B3aNMOIIPEBPAIIEHUSIX SHEPTHH U 00 IBOIIIONMH BEIIECTB B MIPHUPOIE,
0 MYTAX pemHIeHUs TIOO0AITBHBIX MPoOJIeM YCTOHYHMBOTO Pa3BHTHS YEJIOBEYECTBA — CHIPHEBOIA,
JHEePreTUYEeCKON, MUIIEBON U SKOJOTHYECKOW 0€301MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3ydenune xumuu:

CrocOOCTBYET peannu3allid BO3MOXKHOCTEH [UId camMopa3BUTHS ©  (OPMHUPOBAHUS
KYJBTYpPbI TUYHOCTH, €€ 0011ei 1 (yHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaag B (opMupoBaHHWE MBIIUIEHUS W TBOPYECKHX CIIOCOOHOCTEH
00y4aroINXCsl, HABBIKOB UX CAMOCTOATEIHHON y4eOHOH JesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
WCCIIEZIOBATEIbCKIX YMEHWH, HEOOXOMWMBIX KaKk B IIOBCEIHEBHOW JKHU3HH, TaK H B
podeCCHOHATHEHON EATETHFHOCTH;

3HaKOMHUT CO CIENU(UKON HAyYIHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI IIEIOCTHOTO
B3IJISIa Ha EAWHCTBO TMIPHPOABI W UENOBEKa, SBIAETCS OTBETCTBEHHBIM JTalloM B
(hOpMUpPOBAHNH €CTECTBEHHO-HAYIHON IPaMOTHOCTH 00YyYaIOIIIXCS;

CIocOOCTBYeT (DOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBCHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJE, K UeJOBEKYy, BHOCHUT CBOW BKJIaJ B OJKOJIOTMYECKOE OOpa3oBaHHE
00yJaroIIMXCsl.

JlanHble HampaBieHHs B 0OyYeHUH XMMHH 00€CIeYHMBaIOTCS CTENU(UKON COMepKaHHs
y4e0HOr0 TpeaMeTa, KOTOPBIM SBJSETCA TEJarorHYecKd aJalTHPOBAHHBIM OTPaXKEHHEM
0a30B0O1 HAyKM XMMHUH Ha OTIPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHHS OPUEHTHPOBAH Ha OCBOEHHE
00yYaIONIMMHCS CHCTEMBI IEPBOHAYAIBLHBIX IOHATHI XMWY, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OT/IEIbHBIX 3HAYNMBIX TOHATHH OPTaHUYIEeCKON XUMHH.

CrpykTypa cofiep>kKaHus MPOTPaMMBbl 10 XUMUHU C(HOPMHUpPOBaHA Ha OCHOBE CHCTEMHOTO
nmonxona k e€ m3ydernro. CofepKaHWe CKJIAIbIBACTCS W3 CHCTEMBl MOHATHH O XUMHYECKOM
JJIEMEHTe W BEIIECTBE M CHCTEMBI MOHATHH O XWUMHYECKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHH30BAaHBI MO TPHUHIIUITY MOCIEIOBATEIFHOTO Pa3BUTHS 3HAHWHA Ha OCHOBE
TEOPETHYECKUX MPEICTABICHNI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YIEHHS KaK OCHOBHI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMUH;



— YYEHHS O CTPOSHHUH aTOMa ¥ XUMHUIECKOH CBSI3U;

— IpeACTaBICHUN 00 SIEKTPOIUTHIECKON IUCCOIMAIIIH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPHBAIOTCS HA OCHOBE SMIHUPHUYECKH MONYYEHHBIX H
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS TIOCIENOBATEIHHO OT OJHOTO YPOBHA K JPYroMy,
BBITIONHSS (DYHKIIMH OOBSICHEHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTHYECKOTO TPUMEHEHUS U MOTydeHHs H3y9aeMbIX BEIIEeCTB.

OcBoeHHE TPOTPaMMBI TI0 XHUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO IPEACTABICHUS O
XUMUYECKON COCTaBJISIIONIECH HAaydYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM NpPUPOJIBI,
[IEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAHHIO M METO/JaM MO3HaHWA B Hayke. M3ydeHue
XIMHH TIPOUCXOAWT C TIPUBJICUCHWEM 3HAHWW W3 paHee H3yYeHHBIX Y4YeOHBIX IMPEIMETOB:
«Oxpyxaromuii Mup», «buomorus. 5—7 xinacce» u «Pu3nKa. 7 Kiacey.

[Ipu m3ydeHnn XUMUW MIPOUCXOAUT (POPMHUPOBAHWE 3HAHWN OCHOB XMMHYECKON HAyKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHWSA, MPAKTHUECKOH HESITeIHhHOCTH YeJIOBeKa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIBTYpHl. 3ajada ydeOHOTO TIpeaMeTa COCTOWT B
(hOpMUPOBAHNH CHUCTEMBI XUMHYECKUX 3HAHWH — BaXHEWIIMX (PaKTOB, MOHATHH, 3aKOHOB H
TEOPETHYECKUX TOJOXKEHHA, TOCTYITHBIX 0000IEHUIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa
HAyKW, B MPUOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MIPH W3yYEHUH BEUIECTB U XMMHUYECKUX
peaxmuii, B GOPMUPOBAHUH U Pa3BUTHH ITIO3HABATENBHBIX YMEHUN U UX MIPAMEHEHUH B y4eOHO-
MMO3HABATEIHFHON M y4eOHO-HNCCIIeIOBATENhCKON IS TEIbHOCTH, OCBOSHUH MPABHII 0€301TacHOTO
oOpaleHus ¢ BEeMeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipn m3ydeHnn XUMHHM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
MIPHOOPENTH TaKWe IEH, KaK:

— (popmupoBaHNE WHTEIIEKTYATBHO Pa3BUTON JIMIHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIOHHYECTBY, CAaMOCTOATEIHHOMY TPHHITHIO PEIIeHWH, CIIOCOOHOW aJamnTHpOBaThCS K
OBICTPO MEHSIOUTNMCS YCIOBHUIM KU3HU;

— HaIpaBIEHHOCTh OOYUYEHHUS Ha CHCTEMAaTHYECKOEe IPUOOIIEeHNE OO0YydYaloImUXCs K
CaMOCTOATENBHON  ITO3HABAaTENFHOW  AEATENHHOCTH, HAyYHBIM  METOJaM  IIO3HAHWUS,
(hOpMUPYIOIIIMM MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMH,

— o0ecredeHre YCIOBHMA, CIOCOOCTBYIOMMX IPHOOPETCHHUIO OOYYAIONTUMUCS OIIBITa
pa3HOOOpa3HON NEeATENbHOCTH, TIO3HAHUS M CAMOIIO3HAHWS, KITIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE IS PA3IMYHBIX BHJIOB JIEATEHHOCTH;

— ¢opMmupoBanue o0meld (HYHKIMOHAIBPHOW M €CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, B
TOM YHCIIe YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY’KAIOIIETO MUPA, UCIIONB3Ys 3HAHHUS U
OTBIT, TIONYYCHHBIE TPU W3YYEHWH XHMHH, IPUMEHATh WX MPH pEIIeHWH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU I€ATEIIBHOCTH;

— (dopmupoBanne y OOydarOMMXCS TYMaHHUCTHYECKHMX OTHOIICHWH, MMOHUMaHUS
[IEHHOCTH XUMHUYECKHUX 3HAHWUN /IS BBIPAOOTKHM SKOJOTHYECKH IIeTIecO00pa3HOro MOBEIEHHS B
OBITY W TPYAOBOW NEATENHHOCTH B LEISIX COXPAHEHHS CBOETO 3/0POBBS M OKPYKAIOIIEH
NIPUPOHOU CpEIbI;

— pa3BUTHE MOTHBAallMd K OOYYCHHIO, CIOCOOHOCTEd K CAaMOKOHTPOIIO |
CaMOBOCTIHTAaHHIO HAa OCHOBE YCBOCHHS OOIEYETIOBEUECKHMX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOpY TIPO(MHIIS ¥ HAIPABICHHOCTH JATbHEHIIIero 00yIeHHS.

OO1mee 9nco 9acoB, OTBEAEHHBIX IS M3YYCHHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIETro
obpazoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 "acoB (2 gaca B Heelnmo), B 9 kinacce — 68
gacoB (2 Jaca B HEJIEIIO).



COJEP/KAHUE OBYUYEHUS

8 KJIACC

IlepBoHayanbHble XUMHYECKHE TIOHATHS

IIpenver xumuu. Poiib XUMHUM B KU3HM 4eJOBEKa. XHMMHS B CHCTEME HaykK. Tena u
BemiecTBa. PU3MUECKHE CBOMCTBa BellecTB. ArperarHoe cocrosinue BeniecTB. [loHatue o
MeTO/Iax Mo3HaHUs B XuUMuH. YncTeie BemecTBa 1 cMecr. CriocoObI pa3ienieHus cMecei.

ATOMBI ¥ MOJEKYyNbl. XHUMHYECKHE 3JeMeHTbl. CHMBOIBI XUMHYECKHX JIIEMEHTOB.
[IpocTsie u c0XHBIE BeIecTBa. ATOMHO-MOJIEKYIISIPHOE yUeHHeE.

Xumudeckas ¢opmyia. BaleHTHOCTP aTOMOB XHMHYECKHMX JJEMEHTOB. 3aKOH
MOCTOSTHCTBa  cocTaBa  BemecTB. OtHocutenpHass aromHas Macca. OTHOCUTeNnbHas
MOJIeKyJIApHast Macca. MaccoBas 0151 XMMHYECKOTO 3JIEMEHTa B COSTMHEHHH.

KonuuectBo BemiectBa. Mosb. MonsipHasg macca. B3auMocBsi3b KOJMYECTBA, MAacchl U
Yrciia CTPYKTYPHBIX €IMHUI] BemecTBa. Pac4€Tel mo popmynaM XHMHYECKUX COSTUHEHNH.

Ousnueckre W XUMHUYECKHE SBICHHS. XWMHYECKas peakius W e€ MpU3HaKh. 3aKOH
COXpaHEeHHs] MacChl BEIIECTB. XUMHUUecKne ypaBHeHUs. Knaccudukanys XuMUIeCKUX peaxIiui
(coemuHeHUS, pa3IOKCHIS, 3aMEIICHHSI, OOMCHA).

Xumuueckuil IKCnepumMeHm:

3HaKOMCTBO C XHMHYECKOI MOCYyIOH, mpaBmwiiaMu paboThl B Jab0opaTOpHu M MpUEMaMH
obparienust ¢ Ja60paTOPHEIM OOOPYAOBAHHWEM, M3YyYCHHUE W ONHMCAHWE (PU3NUECKUX CBOHCTB
00pa3IoB HEOPraHWYECKHX BEIIeCTB, HabmofeHne (r3W4YecKuX (ITUTaBJICHHE BOCKA, TasHHE
JBAa, pacTUpaHHe caxapa B CTYNKe, KUTIEHHE W KOHACHCAIWS BOJBI) M XUMUYECKHUX (TOpEHHE
CBEYH, TPOKAIMBAHWE METHOW MPOBOJIOKH, B3aWMOJEHCTBHE MeJa C KHCIIOTOHN) SBICHHM,
HaOII0JICHNE U OMMCAaHWEe NMPU3HAKOB MPOTEKaHMs XUMHUYECKUX peakiuil (pa3iokeHne caxapa,
B3aMMOJICWICTBHE CEPHOI KHUCIIOTHI C XJIOPUAOM Oapus, pasioxenne ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMoOJEHCTBHE Xene3a C¢ pactBopoM comn memnu (1), m3yduenme cmoco6oB
paszeneHusl cCMecel: C TIOMOIIBI0 MarHuTa, (OUIBTPOBAHWE, BBHIMTAPHBAHHE, TUCTHILIALINSA,
xpomarorpadus, TpPOBEICHHWE OUYNUCTKH I[MOBApPEHHOW CONM, HAOMIOJEHWE ¥ OIHCaHHe
pe3yNbTaTOB IMPOBEJCHHUSA ONBITA, WJUTIOCTPHPYIOMIETO 3aKOH COXPaHEHHs MacChl, CO3JaHHE
MoeNei MOJIEKYJ (IMapOCTEPIKHEBHIX ).

Baxueiilmue npeacTaBuTe 1M HEOPraHUYEeCKUX BeleCTB

Boznyx — cmech rasoB. CocraB Bo3myxa. Kuciopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucnopoaa B mpupoze, pusndeckrue 1 XUMHYECKHE CBOWCTBA (peaklMu TOPEHHUS).
Oxcunpl. Ilpumenenne xuciopoma. CrmocoObl TMONydeHHS KHCIOpoAa B JabopaTopuu u
npomeinuieHHOCTH. KpyroBopot kucnopoaa B mpupozae. O30H — ajutoTpoITHAs MOIM(HUKAIH
KHCIIOpOJa.

TermoBolt 3pPeKT XUMHUYECKOH peaklnd, TEePMOXMMHYECKHE YpaBHEHHS, JK30- H
SHIOTEpPMHUYECKHE peakiuu. TOoIMBO: yroib W MeTaH. 3arpsA3HEHHE BO3IyXa, YCHIICHHE
MapHUKOBOTO 3((ekTa, pa3pyiieHre 030HOBOTO CIIOA.

Bomopon — smemeHT M mpocToe BemiecTBO. HaxokaeHwe Bogopojga B IIPHPOIE,
(u3nYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTTIOCO0BI IoMy4YeHHns. KucioTs! u conn.

MoutsipHbIit 00bEM Ta30B. PacdEThl 110 XUMHUYECKUM YPAaBHCHUSM.

®uznueckue cBoiicTBa BOJbl. Boja kak pactBoputens. PactBopbl. HacelieHHBIE M
HEHACHIIIEHHBIE PacTBOPHI. PacTBOPHMMOCTH BEmIeCTB B Boze. MaccoBas 0Nl BEIIeCTBAa B
pactBope. XuMudeckue cBoicTBa BoAbl. OcHOBaHMA. Posb pacTBOpOB B MpHpONE U B KUIHU
genoBeka. KpyroBopoT BOIbI B Tpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa W OYHCTKA
MIPUPOTHBIX BOJ.



Kiraccndukamus meopranmdeckux coeauHerwnit. Oxcuapl. Kiaccndukarus OKCHIOB:
comeobpasyronie  (OCHOBHBIC, KHCJIOTHBIE, aMQOTEepHBIE) M  HECOJIeoOpa3yroIune.
Homenknatypa okcuaoB. dusnueckue u XUuMUYECKHE CBOMCTBA OKCUAOB. [loyueHrue OKCHIOB.

OcHoBanmus. Knaccuukanms ocHOBaHMI: MENOYM W HEPACTBOPHMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHuil. dusznueckue MU XUMHUYECKHE CBOWCTBAa OcHOBaHWiMl. IlomyueHue
OCHOBAHHM.

Kucnoter. Kimaccudukarus kucinor. Homenkmatypa Kuciaor. @u3ndeckne 1 XUMHICCKUE
cBoicTBa KUcHoT. Psaj aktuBHocTH MetaiuioB H. H. bekerona. [TonyueHue KuUcior.

Comu. Homenkmatypa coseir. @usndeckne U XUMHUIECKUE CBOMCTBa cojeil. [lomydenue
COJIEH.

I'eHeTndeckas cBA3b MEXIY KJIacCaMH HEOPTaHWIECKIX COSTUHEHUH.

Xumuueckuil IKCnepumenn:

KaueCTBEHHOE OIPEeIeNIEHHE COAEePKaHU KHCIOpOo/a B BO3AyXe, MoTydeHne, coOnpanue,
pacmo3HaBaHHWE W HM3ydYeHHE CBOMCTB KHCIOPOAa, HAOJIOJEHWE B3aMMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HWKHOBEHHS W MPEKpaIeHns ropeHus (Mokapa), 03HaKOMIIEHHUE C
o0Opa3liaMu OKCHJIOB W OIMCAaHWE WX CBOWCTB, TMOJNyYeHHE, cOOMpaHWe, paclo3HaBaHWE H
M3y4eHUE CBOMCTB BOJopoaa (ropeHue), B3amMojehcTBHE Bojopoma ¢ okcumoM menu (II)
(BO3MOKHO HCIIOIH30BaHUE BHICOMATEPHAIIOB), HAOMIOACHHE 00pa3IloB BEIIECTB KOIMICCTBOM
1 Moub, ucciemoBaHNe OCOOCHHOCTEH PaCTBOPEHUS BEIECTB C PA3IMIHON PaCTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHOW MAacCOBOM J10Jiell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaIaMH (HaTpueM W KaiblHeM) (BO3MOXHO WCIIOJIL30BaHUC
BHJEOMAaTEPHAIIOB), UCCIEIOBAaHNE 00Pa3IOB HEOPTAHMYECKHUX BEIIECTB PA3IHMYHBIX KJIAcCOB,
HaAOII0JIeHNe W3MEHEHUs] OKPAacCKHM WHAWKATOPOB B PACTBOPax KHUCIIOT W INENIOYeH, M3ydeHHe
B3aumonelictBus okcuaa meaw (II) ¢ pacTBOopoM cepHOM KHCIIOTHI, KHCIOT C METaUIaMH,
peakiui HeWTpanu3aluu, IMOJy4YeHHEe HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJIHOTO
MeTalla JAPYTUM W3 PacTBOpa COJNH, peIIeHHe OKCIEPUMEHTAIBHBIX 3a/Jad [0 TeMe
«BaxkHeil11e Ki1acchl HEOPTaHUYECKUX COSTUHEHUID).

IMepuoauuecknii 3akon u Ilepuoguyeckas cucrema xummuuyeckux djementon /. W.
MenneneeBa. Ctpoenne aTOMOB. Xumuyeckasn CBSI3b. OxucanTeIbLHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUH

[lepBrle TOMBITKE KITacCU(PUKAIIMN XAMHYECKHX 3JeMeHTOB. lloHsATHe o Tpymmax
CXO/HBIX 3JI€MEHTOB (IIIEJIOYHBIE U MIEIOYHO3EMENbHBIE METAIIBI, TAIOT€HBI, HHEPTHBIE Ta3bl).
OJIeMEHTBI, KOTOphIe 00pa3yroT aM(pOTEepHBIC OKCHUIBI U THAPOKCHIBL.

ITepuoauueckuii 3akoH. Ilepuoamveckas cucrema Xumudeckux d3yemeHtoB JI. U.
MenneneeBa. KopoTkonepuomHas u miuHHONEepHuomHas ¢GopMbl I[leprHomndeckoil CHCTEMBI
xumuueckux snemeHToB J[. WM. MenneneeBa. Ilepuoast u rpynmnbel. DUMYECKH CMBICI
MOPSAKOBOTO HOMEpA, HOMEPOB MEPHOIa ¥ TPYIIIHI JIEMEHTA.

Crpoerme aromoB. CocraB aroMHBIX saep. M3otombl. DnekTponsl. CTpocHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUIECKUX 3JIeMEHTOB [leprHomndeckoit CHCTEMBI
. WN. MengeneeBa. XapakTepUCTHKa XUMHUUYECKOTO »BJEMEHTa IO €ro II0JIOKEHUIO B
ITepuoauueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajiiyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAITHYECKUX
¥ HEMETAJUTHIECKUX CBOWCTB 110 TPYIIIIAM H ITEPHOIAM.

3nauenue [leprnoanueckoro 3akona u [leproandeckoil CHCTEMBI XUMUIECKUX DJIEMEHTOB
JUISL pa3BUTHUS HAyKu U nipakTuku. JI. . MeHieneeB — y4€HbIA U rpakIaHUH.

Xumudeckass  cBsa3b.  KoBajeHTHass  (momsApHasT W HEMONSpHAas)  CBS3b.
DIEeKTPOOTPHUIIATENEHOCTh XUMHYECKUX AIIeMeHTOB. loHHas CBS3b.



Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peaknun. [Iporecco
OKHCIIEHHS U BOCCTaHOBIICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepumenm:

n3y4eHrne o0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aMMOEWCTBHE THIPOKCHIA
[IMHKA C PaCTBOPAMH KHCIIOT ¥ IIEJOYel, MPOBEIeHNE OIBITOB, MILTIOCTPUPYIOIINX MPUMEPHI
OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIX PEAKIHA (TOPEHNE, PEaKIIH PA3I0KEeHUSI, COSAMHEHUS).

Meosrcnpeomemnmnuie ceasu

Peanmsanms MeXnpeaMeTHBIX CBA3EH MPU U3yUeHHH XUMHUHU B § KJlacce OCYIIeCTBISETCS
Yepe3 WCIOJb30BaHME KaK OOIHWX €CTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK ¥ IOHSITHIA,
SIBIISTFOIIIXCSI CUCTEMHBIMH JJIS1 OTACIBHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEeHHO-HAyYHBIC TOHATHS: HAYYHBIA (aKT, THIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHHTE3,  KIACCHU(HKAIWI, TNepUOIUYHOCTh,  HAONIOAEHWE,  OKCIEPHUMEHT,
MOJIETMPOBaHNE, H3MEPEHHNE, MOJIENb, SIBJICHHE.

dwu3mka: MaTtepus, aroM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI, H3O0TOIHI,
PaArOaKTHBHOCTh, MOJIEKYJA, JJIEKTPHUECKUI 3apsl, BEIIECTBO, TeJO0, O0BEM, arperaTHOE
COCTOSIHHE BeIIeCcTBa, a3, (U3NUYECKHe BEIWYHWHBI, SOUHHIBI M3MEPEHHUs, KOCMOC, TUIAHETHI,
3B€37161, CoJTHIIE.

buonorus: potocunTes, npxanue, ornocdepa.

l'eorpadus: arMmocdepa, rtHapocdepa, MHHEpPAIbl, TOPHBIE TIOPOIBI, TIOJE3HEIE
HCKOTIaeMEble, TOIIIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHYeCKasi peaKkuus

ITepuoauueckuii 3akoH. Ilepuoaumueckas cucrema Xumudeckux d3nemeHtoB JI. U.
MenneneeBa. CTpoeHme aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBONCTB XHUMHUYECKUX
JJIEMEHTOB TEPBBIX TPEX MEPHOIOB, Kajus, KaJubIMsl W WX COCTUHEHHH B COOTBETCTBHUHU C
MOJIO’KEHNEM 31eMeHTOB B [leproanueckoil cucreMe u CTpOeHHEeM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XHUMHYECKOW CBS3H. THITBI KPHUCTAINIMYECKHUX PEMIETOK,
3aBHCHMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW DPEHmIETKH W BUAA XUMHYECKOW
CBSI3U.

Kiraccndukamuss 1 HOMEHKJIATypa HEOPTAaHMUYECKHX BEIECTB. XUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KjaccaM HEOPTaHWYEeCKHX COeAMHEHHi, TeHeTHdecKas
CBSI3b HEOPTAaHUIECKHUX BEIIIECTB.

Knaccudukanms XUMUYECKHX peakIiil Mo pa3TUIHbIM IpU3HAKaM (TI0 YHCITy M COCTaBy
YYacTBYIOIIMX B PEaKIWH BEUIeCTB, 1O TEIIOBOMY d(dekry, mo H3MEHEHHIO CTemeHel
OKHCJICHHMSI XUMHYECKHUX JJIEMEHTOB, TI0 OOPAaTHMOCTH, IO yYaCTHIO KaTan3aropa). JK30- U
SHIOTEPMHUYECKHE PEAKIINH, TEPMOXIMHYECKHE YPABHEHUSI.

[TonsTHE O CKOpPOCTH XUMHUYECKON peaknuu. [loHATHE 00 0OpaTUMBIX M HEOOPATHUMBIX
XIMHYECKUX peaknuax. [IoHSATHe O TOMOTEHHBIX W TeTepOTeHHBIX peakmusx. lloHsaTHEe O
kartammze. lloHATHE O XWUMHYECKOM paBHOBeCHH. @DakTOpHI, BIUSIONIHE HAa CKOPOCTH
XIMHYECKOW PEAKINH U TTOJI0KEHNE XUMUIECKOTO PABHOBECHS.

OKMCIATENTPHO-BOCCTAHOBUTENBHBIE PEAKINH, JJIEKTPOHHBIA OalaHC OKHCIHTEIHHO-
BOCCTaHOBHUTENbHON peakiuu. CocTaBieHHE YpaBHEHUH OKHCIMTENHFHO-BOCCTAHOBHUTENBHBIX
PEaxIuii ¢ UCTIOIH30BAHNEM METO/Ia IIEKTPOHHOTO OaslaHca.

Teopust MEKTPOTUTHUECKON AUCCOIMALNN. DIEKTPOIUTH W HEINEKTPOIUTH. KaTnoHsl,
aHWOHBL. MeXaHW3M [HCCOLMAIMH BEIIECTB C Pa3MYHBIMH BHIAMH XHMHYECKOH CBS3H.
Crenens muccoranyuy. CHITbHBIE U CITa0BIe JIEKTPOIIHTHL.

Peaxmuu mioHHOTO OOMEHA. Y CIIOBHUS MPOTEKAHMS pPEaKIIMid HOHHOTO OOMEHa, ITOJTHBIE U
COKpaIméHHbIe HOHHBIC ypaBHEHMs peaknuid. CBOWCTBAa KHCIIOT, OCHOBAHHU W COJICH B CBETE



MPEJICTABIIEHUIT 00 JIEKTPOIUTHYECKOW Iuccolpianny. KadecTBeHHBIE peakIiid Ha HWOHEI.
ITousiTre o ruapoOIU3€E CONeEH.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHCTAUTMYECKAX PEMIETOK HEOPTaHWYECKUX BEIIeCTB —
METaUIOB M HeMeTauioB (Tpadurta W anMmasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHS),
WCCIIEZIOBaHNE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW PEeaKIMH OT BO3IAEHCTBHSA PAa3INYHBIX
(hakTOpOB, MCCIIEAOBAHNE AIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAINH
KHCJIOT, Imejo4Yeid W coyiel (BOSMOXHO WCIIOJB30BAHWE BHIEO MAaTEpUANIOB), IMPOBEIEHHE
OTIBITOB, WIITIOCTPHPYIONINX MPU3HAKH MPOTEKAHUS PEakIuii MOHHOTO oOMeHa (oOpa3zoBaHue
ocajJKa, BBIZETICHWE Ta3a, OOpa3OBaHWE BOJBI), OMBITOB, WIIIOCTPUPYIONINX IMPUMEPHI
OKHCITUTENTFHO-BOCCTAHOBUTEIBHBIX peaKnnid (TOPEHHE, PEaKIMH Pas3IOKEHHs, COSIMHEHHS),
pacrmo3HaBaHHE HEOPTaHWYECKHX BEIIECTB C IOMOIIbI0 KAaueCTBEHHBIX pPEaKIWi Ha HOHBI,
pelIeHue SKCIIepUMEHTAIBHBIX 3aa4.

HemeTanbl 1 uX coequHeHUs

OO0mrass xapakTepuCTHKa TaJoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerieHn okucieHus. CTtpoeHume W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XWMHYECKAE CBOWCTBA Ha TpHMepe Xyopa (B3aUMOACHCTBHE C MeETalUIaM{, HEMETaJlIaMU,
menodamu). XmopoBogopon. ConsHas KHCIOTa, XHMHYECKHEe CBOICTBA, TOIyYEHHE,
npuMeHeHue. J[lefictBue xjopa M XJIOPOBOJAOPOJA Ha OpraHu3M 4esoBeka. BakHeiimine
XJIOPUIBI 1 UX HaXO0XICHUE B TIPUPOJIE.

OOmrass xapakTepucThka 3IeMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne W (U3NUIECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOa M CePhl. AJUIOTPOITHBIE MOIU(DHUKAITIN KHCIIOPOAa M Cephl. XUMUUIECKHE CBOHCTBA
ceppl. CepoBOIOPOM, CTpOoeHUE, (U3MUECKHEe M XHMHUYeCKHe CBOWcTBa. OKCHIBI Cepbl Kak
MIPEICTABUTENN KHUCIOTHBIX OKcHIIOB. CepHas KUCIIOTa, (PU3MUEcKne W XUMHUYECKHE CBOHCTBA
(oOmme Kak TPEeACTaBUTENA Kiacca KHCIOT M CHenu(pUIeCKhe). XUMHUECKHE PpPEaKIIHuH,
JIeKalre B OCHOBE MPOMBIIIIEHHOTO croco0a MOydeHHs] CepHOW KHCHOoThL. lIpumeneHune
cepHoif kucnmoThl. CoNM CepHOM KHCIOTHL, Ka4decTBEHHAs peaknui Ha Cyiab(paT-HoH.
Haxoxnenue cepsl U €€ COEIMHEHHN B MpUpOJie. XUMHUYECKOE 3arpsi3HEHUE OKpYKarolen
Cpenpl COeAMHEHUSIMH Cepbl (KUCIOTHBIE JTOXKIH, 3arPsA3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MPEeAOTBPALICHHS.

OOmrass xapakTepucThka 31eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTEMEHH OKHUCICHHWA. A30T, pacupoCTpaHeHHWE B TpHponae, (U3HUYECKHe WU
XIMHYECKHe cBoicTBa. KpyroBoport a3ora B mpupozae. AMMHaK, ero (pu3ndecKkie U XUMAIeCKHe
CBOICTBA, TONy4YeHHe W mnpuMeHeHrne. Colu aMMOHUS, WX (QHU3NYECKHEe U XUMHYECKHe
CBOMCTBa, mpuMeHeHue. KauecTBeHHasi peakius Ha MOHbI aMMOHHUSA. A30THas KHUCJIOTa, €€
nmosrydeHue, (pu3mdeckue M XUMUIEeCKHe CBOCTBA (00IIHe KaK MPeACTaBUTENS KJIacca KUCIIOT
cnenuduyeckue). Vcrmomp3oBaHHEe HUTPATOB M COJNEW aMMOHHS B KadeCTBE MHUHEPATBbHBIX
ynoOpeHuil. XuMHUIeCKoe 3arpsi3HeHNe OKPYKAIOIIEH Cpebl COEMMHEHUSIMA a30Ta (KACIOTHEIE
TOKTH, 3arps3HCHHE BO3MyXa, MOYBBHI M BOMOEMOB). Dochop, amrtoTporHble MOIUMUKAIIH
dbochopa, bm3udeckne n xuMmudeckne cpoiictBa. Oxcua gocdopa (V) u dochopHas kucmora,
(¢m3udeckre W XWMHUYECKHE CBOWCTBa, moiydeHue. lMcmomp3oBanume ¢ocdaToB B KadecTBE
MUHEPATHHBIX yI0OpeHHH.

OOmrass xapakTepucThka 3IeMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCICHHA. YTIEpOo/I, auTIOTPOITHBIE MOAN(HUKALINHN, PACIIPOCTPAHEHHE B
npupoze, pu3ndeckrue 1 XUMHIECKHAE CBOHCTBA. Ancopommsi. KpyroBopot yriepoaa B Ipupoe.
Oxcuppl yraepona, ux (U3nUecKue U XUMHUYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE OPTaHU3MBL,
TTOJTyICHHE W TTPUMEHEHHE. DKOJIOTHUECKHE MPOOJIeMBI, CBSI3aHHBIe ¢ OKCHaoM yriepona (IV),



TUIOTe3a TII00aTHHOTO TMOTETUIEHUs KIMMaTa, MapHUKOBBIN d(dekt. YrompHas kuciaora u eé
cony, uX (M3WYECKHe W XWMHYECKHE CBOWCTBA, IONlyueHHEe W NpuMeHeHne. KadecTBeHHas
peaknuss Ha  KapOoHaT-WOHBEL  Vcmomp3oBaHWe KapOOHATOB B OBITY, MEIWIIMHE,
MIPOMBIIIUIEHHOCTH ¥ CETHCKOM XO3SHCTBE.

[lepBoHavanpHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIMHEHHUSAX YTIIEepoaa
(meraH, JTaH, JTWJIEH, AaleTWIEH, JTaHOJ, TJUIEpWH, YyKCycHas Kuciora). [IpupomHsie
WCTOYHUKH YTJIEBOIOPOAOB (yToib, MPUPOIHBIA Ta3, He(TH), MPOAYKTHl WX TepepaboTKh
(6eH3mH), UX pOJIb B OBITY W TPOMBIIIEHHOCTH. [ToHATHE O OMOTOTHYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJax — W WX POJM B JKH3HHM 4YelloBeKa. MarepuaabHOe EeIMHCTBO
OPTaHWYECKHUX ¥ HEOPTAaHWIECKUX COSIIMHEHUH.

KpemHuii, ero ¢usnueckne W XHMHUYECKHE CBOHCTBA, TOJIyYEeHHE M TPUMEHEHUE.
Coenuaenns kpemHus B mpupome. OOmme mnpexacraBieHus o0 okcume kpemaus (IV) u
KpemMHHeBOH Kkuciore. CHIHMKAaTBl, WX WCIHOJIB30BaHWE B OBITY, B MPOMBIIUIEHHOCTH.
Baxueitmue cTpoWTenpHBIE MaTepHallbl: KE€paMHKa, CTEKJIO, IIEMEHT, OETOH, JKeIe300eTOH.
[IpoGiemsr 6e30MMacHOTO NCTIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAIOB B TOBCETHEBHON YKU3HM.

Xumuueckuil IKCnepumenm:

M3y4eHne 00pa3oB HEOPraHMIECKHUX BEIIECTB, CBOMCTB COJSTHON KHUCIIOTHI, POBEICHIE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUA-WOHBI M HAONIOIEHNE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaromire (pU3NIECKHe U XUMUYECKHE CBONCTBA TaJOTeHOB W WX COCIUHEHHH (BO3MOXKHO
WCITOJIP30BaHNE BHICOMATEPHAIOB), O3HAKOMJICHHE C 00pa3aMu XJIOpHIOB (TaJOTEHUIOR),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl W e€ COeOWHEHHAMH (BO3MOXKHO HCIOJB30BaHHE
BHIEOMATEpHAIOB), HaONIOACHWE TIIporecca OOYINIMBaHUS caxapa TIOx  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KHCIIOTHI, H3yUYeHNE XUMHUISCKUX CBOMCTB pa30aBiICHHONW CEPHOM
KHCJIOTHI, TIPOBEICHNE KAa4eCTBEHHOW peaklMu Ha Cyinb(haT-HOH W HaOJroAeHre NMpu3HaKa eé
MIPOTEKaHMs, O3HAKOMIIEHHE C (PU3MISCKUMHU CBOMCTBaAMH a30Ta, (ochopa W WX COCTUHEHUH
(BO3MOXKHO HCITOJIG30BAHHME BHJICOMATEPHANIOB), 0Opa3mamMu a30THBIX ©  (GochopHBIX
yaoOpeHH#l, ToNy4YeHne, coOupaHWe, paclo3HaBaHWE W M3ydeHHe CBOWCTB aMMHAaKa,
MPOBEZICHNE KaYECTBEHHBIX PEaKIMii Ha MOH aMMOHHA U (hocdaT-noH W W3yUYeHHE NMPU3HAKOB
WX TIPOTEKaHMA, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEIBI0 (BO3ZMOKHO
WCTIONIb30BaHKME BUAEOMATEPHAIIOB), M3yUYEHHE MOJeNlell KpHUCTAIUTMYECKUX DPEmIETOK aiMasa,
rpadura, ¢yiepeHa, O3HAKOMIICHHE C IIPOIECCOM aacopOIMd pacTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOTAa3a, MOyIeHHE, COONpaHHe, pacTio3HaBaHHE
1 W3y4YeHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEICHNE KAaUYeCTBEHHBIX peaknnii Ha KapOOHAT W
CHJIMKAaT-MOHBl M W3Yy4YE€HHE TPU3HAKOB WX TMPOTEKaHUs, O3HAKOMIIEHHE C TPOIyKIHeH
CHJIMKaTHOW TPOMBIIIIEHHOCTH, PEIIeHne SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «Baxueie
HEMETAJUTBl U UX COCTUHEHUS.

MeTaJ/iIbl 4 HX COeIHHEHHSA

OOmast xapakTepuCTHKa XHMHYECKHMX DJIEMEHTOB — METaJIOB Ha OCHOBAHWU WX
nojoxxenus B [lepuoauueckoit cucreme xumuieckux snemeHToB JI. 1. MenjeneeBa u cTpoeHust
atomoB. CTpoeHHe MeTayuioB. MeTauindeckas CBiI3b W METAJUIMYECKas KPHCTaUTNYecKas
pemérka. DIEKTPOXUMUYECKUH pAl HANpsKEHHH MeTauioB. (DH3MUecKkne W XUMHYECKHe
cBoiicTBa MeTaiutoB. O0IMe CrOCOORI MOMYUSHUS METALIOB. IIoHATHE O KOPPO3UH METaJLIOB,
OCHOBHEBIE CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIiaBsl (CTallb, YyTyH, IOPATIOMUHIN, OpOH3a)
Y X IpYMEHEeHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilemounble MeTamibl: nonoxeHue B lleproanueckoi cucTeMe XUMHUYECKHX 3JIEMEHTOB
. . MenpeneeBa, CTpOEHUE UX aTOMOB, HaX0XJIeHHE B Npupoje. Pu3ndyeckue 1 XUMHUECKUe
CBOIicTBa (Ha MpuMepe HaTpus U Kajust). OKCHUABI 1 THAPOKCHUIBI HATpuA U Kaiws. [[pumenenue
IIETOYHBIX METAUIOB M UX COETMHEHHIA.



[llenouHo3emenbHBIE METAJIBI MAarHUM W Kajdblui: mnonoxkeHue B Ilepuoguyeckoit
cucTeMe XuUMu4eckux 3yeMeHToB [[. . MenneneeBa, CTpOCHUE MX aTOMOB, HaXOXICHHUE B
npupozae. dusndeckue U1 XUMUYECKHE CBOMCTBA MAarHus W Kajaplus. BaxkHelmue coenluHeHus
KaJbIus (OKCHI, TUAPOKCH/I, COTH). JKECTKOCTEL BOMBI M CIIOCOOHI €€ YCTpaHEeHHUS.

AmoMmuHnii: monoxenue B I[lepmomnueckoit cucteme XuMmudeckux aiementoB [I. .
MenneneeBa, CTpOEHHE aTOMa, HAXOXJEeHHE B Mpupoie. PU3NUecKre U XMMUYECKHE CBOMCTBA
amfoMHuHUSA. AMQOTEpHBIE CBOMICTBA OKCHIa ¥ THAPOKCH/IA ATFOMUHUSI.

Kenezo: monoxenue B Ilepuoanueckoil cucteme XuMHueckux odiemeHtoB /JI. .
MenneneeBa, CTpOEHHE aTOMa, HaXOXJeHHE B Mpuposie. PU3NUECKHe U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, TuaApokcuasl U comm skeneza (II) m xemesa (III), mx cocraB, cBoiicTBa U
MOJTyYeHHeE.

Xumuueckuil IKCnepumenn:

O3HaKOMJIEHHE C OOpa3laMH METAIJIOB W CIUIaBOB, WX (DM3WYECKUMH CBOHCTBAMH,
M3yYeHHEe pe3ylbTaTOB KOPPO3WH METaUIOB (BO3MOXKHO HCIIOJNB30BaHWE BHIEOMAaTEPHUAJIOB),
0COOEHHOCTEH B3aMMOIEHCTBHSI OKCH/Ia KAIBIHS ¥ HATPHUS C BOJOM (BO3MOYKHO HCTIOIL30BaHUE
BHJEOMAaTEPUANIOB), HCCIIEIOBAHUE CBOWCTB XECTKOW BOXBI, IpoOIlecca TOPEHHS J>Keie3a B
Kuciaopoge (BO3MOXKHO — HCIIONB30BaHWE  BHUIEOMATEPHAJOB), IPHU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEaKIWi Ha WOHBI: MarHWs, KaJbIIHs, ATIOMHHUS, IMHKA, >kerne3a (II) u xemesa
(III), memu (II), HabmromeHNE M OMMCAHUE TPOIIECCOB OKPAIIMBAHUS TIAaMEHH MOHAMH HATPWSI,
KaJisl ¥ KaJbIHst (BO3MOYKHO MCTIOIB30BAHNE BHIEOMATEPHAIIOB), FICCIeI0BaHIE aM(pOTEPHBIX
CBOWCTB THIPOKCH/IAa aTFOMUHUS ¥ THAPOKCH/IA IIHKA, pellIeHNe SKCIIEPIMEHTANBHBIX 33724 110
TeMe «BakHelre MeTauibl U X COCIUHEHUS».

XuMuUS ¥ OKpPY:Kalouias cpeaa

BemectBa 1 MaTepualibl B IOBCEIHEBHOM JKHU3HU YeJIOBEKA. be3omacHoe UCnoib30BaHuE
BEIIECTB M XMMHYECKHMX peakuuid B ObITy. llepBas momomrs NMpu XUMHYECKHX OXOTax H
OTPaBIICHUSX.

XuUMHYECKOe  3arps3HEHHE  OKpYyJXKalomeW cpemsl  (TpelenbHas — JAOMycTUMast
KOHIIeHTpamus BemecTs, nanee — [1JIK). Ponbs XxuMun B pemieHnn SKOJIOTHYECKIX TTPOOIIeM.

Xumuueckuil IKCnepumenm:

M3y4deHue 00pa3IoB MaTeprajoB (CTEKIIO, CIIaBBI METAJIIOB, TTOJIMMEPHBIC MaTEPHAIIHI).

Meosrcnpeomemnmnuvie ceasu

Peanmzanms MeXnpeaMeTHBIX CBA3EH MPU U3yUeHUH XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
Yepe3 WCIOJb30BaHME KaK OOIIWX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk W MOHATHH,
SIBIISTFOIIIXCSI CHCTEMHBIMH JJIS1 OTAEIBHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaM3,  CHHTE3,  KIACCHU(HKAIWI, TNepUOIUYHOCTh,  HAONIOAEHWE,  OKCIEPHUMEHT,
MOJIETMPOBAaHNWE, W3MEPEeHHe, MOJellb, SBJICHHWE, NapHUKOBBIA J((eKT, TeXHOIOTHs,
MaTeprabl.

dwus3mka: MaTtepus, aroM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI, H30TOIHI,
PaAMOaKTHBHOCTh, MOJIEKYJa, OJJIEKTPUUECKUN 3apsAl, MPOBOAHHUKH, IOIYIIPOBOJIHUKH,
IVDIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 0OBEM, arperaTHOe COCTOSHHUE BEIEeCTBa, ras,
pacTBOp, pPacTBOPHMOCTh, KpPUCTAJUIMYECKass peMmIETKa, CIUIaBbl, (U3UYECKHE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUs, KOCMUYECKOe TIPOCTPAHCTBO, IUTIAHETHI, 383161, COHIIE.

buonorus: ¢orocuHTe3, mpIxaHue, Onocdepa, IKOCHCTEMa, MHHEpPAIbHBIC YI0OpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MM TAaTeIFHBIE BEIIECTBA.

l'eorpadus: armocdepa, rtHapochepa, MHHEpPAIbl, TOPHBIE TIOPOIBI, TIOJE3HEIE
HCKOTIaeMEble, TOIIIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOEHHS TNPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0I€ 00yYEHUS XUMUH B €IMHCTBE YI€OHON M BOCITUTATEIHHON IEATEIEHOCTH B
COOTBETCTBHHM C TPAagUIMOHHBIMH  POCCHHCKAMH  COIIMOKYJBTYpPHBIMA ¥  JYXOBHO-
HPaBCTBEHHBIMH IIE€HHOCTSIMH, MPUHATHIMU B OOIIECTBE IMpaBHJIAMH M HOPMaMH TIOBEICHHUS U
CIOCOOCTBYIOT MPOIECCAM CAMOITO3HAHWS, CAMOPA3BUTHS M COMATH3AINN 00yJaIOIHXCSl.

JImaHOCTHBIE PE3yIBTATHl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPWUEHTANMH W paCIIMPEHHE OMBITa JEesTeThHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHWS K OTEYeCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEUIO, TOHMMAaHWS 3HAYEHWS XUMHUYECKOH HAayKd B JXKHU3HH COBPEMEHHOTO
o0IecTBa, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHON WHQOpMAIel 0 MEPelIOBhIX JOCTHKCHUSIX U
OTKPBITUSAX MHPOBOW M OTE€YECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOHCTBE MUpa B 00IIIeCTBa;

2) rpam/JaaHCKOro BOCIIUTAHMS:

MPEJICTABIIEHUS] O COIMAIBHBIX HOpPMAaxX W MpPaBHJaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOW, y4eOHO-
WCCIIEZIOBATEIBCKON, TBOPUECKOW U APYTUX BHAAX ACATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOW JESATENFHOCTH MPY BHITIOJHEHNH yYeOHBIX, MMO3HABATEIbHBIX 33/1a4, BHITOTHEHUH
XIMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YIEOHBIX TIPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAHHIO
¥ B3aMIMOTIOMOIIM B TIPOIECCE 3TOM y4eOHOW MesTeNbHOCTH, TOTOBHOCTH OIIEHWBATH CBOE
MOBEIEHNE W TIOCTYIKM CBOMX TOBApHINEH C IMO3WIMH HPAaBCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS TIOCIIEICTBHI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33pPEHUECKHE TPEACTAaBICHHUs O BEIIeCTBE W XHMHYECKOH peaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKH M COCTABISIONINE OCHOBY JUIA
MMOHWMaHUS CYIIHOCTH HAaydYHOW KapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3ANMOCBS3SIX YEIIOBEKa C TMPUPOAHON Cpeaoi, O poiH
XMMHH B IO3HAHWH 3THUX 3aKOHOMEPHOCTEH;

MMO3HaBaTeIbHBIE MOTHBEI, HAIllpaBJIIEHHBIE HAa TOJY4YEHHWE HOBBIX 3HAHUH 0 XHWMUH,
HEOOXOAWMEBIE TSI OOBSCHEHHWS HAOIIOJaeMbIX IIPOIECCOB M SABIICHHUH, MO3HABATEIHHOM,
WH(GOPMAIIOHHON U YNTATEITLCKOW KYJIBTYPhI, B TOM YHCJIE HABHIKOB CAMOCTOSITENIEHOW PabOThHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JIMTEPATYpPOHl, JOCTYMHBIMA TEXHUYECKHIMH CPEICTBAMH
WH(POPMAITOHHBIX TEXHOJIOTHI;

WHTEepec K OOYYEHHWIO M MO3HAHMIO, JII0003HATETHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MTPOEKTHOW W WCCIIEOBATENHCKON JESITeThHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHSA 00yYeHUS B NaIbHEUIIIEM;

4) popMupoBaHUsI KyJbTYPbI 310POBbSI:

OCO3HAHHNE IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3I0POBBIA 00pa3 XH3HH, OCO3HAHWE TIOCIEACTBHA W HENPHUATHE BPEIHBIX
TIPUBBIUCK (YIOTPEOJICHHUS aJIKOTOJIS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIIOMCHUS
mpaBui 0€30TMaCHOCTH TPH OOpaIleHHH ¢ XUMHYECKUMH BEIIECTBAMH B OBITY W PEaIbHOM
KHU3HU;

5) TpynoBoro BocnuTaHus:



WHTEpeC K MPAKTHYECKOMY M3YUYEeHHIO TpodeccHii M TpyAa Pa3InIHOTO POJa, yBaKEHUE
K TPyAy W pe3yibTaTaM TPYIOBOW MAEATEIHHOCTH, B TOM YHCIE Ha OCHOBE IMPHUMEHEHUS
MPEeIMETHBIX 3HAaHWUM 10 XHMHH, OCO3HAaHHBI BHIOOP WHAMBHIYaTbHOW TPAEKTOPUH
MPOJOJDKEHUST 00pa3oBaHMS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHWMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHON MpoheCCHOHATEHON NeATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJallTHPOBATLCS B MPO(PECCHOHATIHHON Cpeaie;

6) 3K0/10THYeCKOro BOCIIUTAHMS:

9KOJIOTUYECKH IIeTiecoo0pa3Hoe OTHOIIEHHE K IPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHMA, IIOHUMaHHE IIEHHOCTH 3JJ0POBOTO M 0E30IMacHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (GHU3NYECKOMY W TICHXHYECKOMY 30POBBIO,
OCO3HAHME IIEHHOCTH COOTIOACHIS TIPAaBHJI O€30TTaCHOTO ITOBEICHUS TIPH padoTe ¢ BEIIECTBAMH,
a TaKKe B CHUTYaIUAX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIFOACH;

CHOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJy4daeMble MPH W3yYeHUH XWMHHU, JUIS PEUIeHHS
3a7a4, CBSI3aHHBIX C OKpPYXarolled NpUpoJHON Cpeaol, [l TOBBIIIEHUS YPOBHA
9KOJIOTUYECKON KYNBTYpbl, OCO3HAHHS TJIOOAJHHOTO XapakTepa SKOJOTHYECKHX MpodiieM u
MyTeld WX pemeHus] MOCPEICTBOM METOIOB XHMHH, IKOJOTHYECKOTO MBIIUICHUS, YMEHHS
PYKOBOACTBOBAThHCSI MM B TIO3HABATEIHHON, KOMMYHHKATHBHOMN W CONMAITBHOI MPaKTHKE.

METANPEJAMETHBIE PE3YJIBTATDI

B cocraBe merampenMeTHBIX pe3yNbTAaTOB BBIICISIOT 3HAUYMMBIE IS (DOPMHUPOBAHUS
MHPOBO33pPEHHSI OOIIeHAyYHbIE MMOHITHSA (3aKOH, TEOPHs, MPUHIIMII, THIIOTe3a, (akT, CHCTEMA,
MPOIIECC, DKCIIEPUMEHT M JPYTOE.), KOTOPBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX
MpeaMeTax W TO3BOJISTIOT HAa OCHOBE 3HAHWH M3 ATHX MPEIMETOB (OPMHUPOBATH MPEICTABICHIE
0 IIETIOCTHOW HAayYHOW KapTHHE MHPA, ¥ YHUBEPCAIbHBIE yIeOHbIE AeWCTBUS (II03HABATEIbHEIE,
KOMMYHUKAaTHBHBIE, PETYISATHBHBIE), KOTOPBIE O0ECTIeuHBaIOT (POPMHPOBaHHE TOTOBHOCTH K
CaMOCTOATEIHPHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHHUIO YI€OHOU AEITETHHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIe el cTBHS

Ba3oBble 1oruyeckue AeicTBU:

YMEHHS HCIOJNB30BaTh MPHEMBI JIOTHYECKOTO MBIIUIEHHS] TpPW OCBOCHWW 3HAHWH:
pacKpeIBaTh CMBICT XHMHUYECKHX TIOHATHH (BBIEISATh WX XapaKTEepHBIE TPU3HAKH,
YCTaHaBIMBATh B3aNMOCBS3b C APYTUMH MOHATHSMH), UCTIONH30BATh MOHATH U OOBSICHEHUS
OTHENbHBIX (DaKTOB W SIBIICHWI, BHIOMpATh OCHOBAaHWS W KPUTEPUU IS KIACCHU(DHKAIIH
XIMHYECKUX BEUIECTB U XHMHUYECKUX PEAKIIHHA, yCTaHABINBATH IPHYNHHO-CIIEICTBEHHBIE CBA3H
MeXny OOBeKTaMH W3YYEHHWS, CTPOUTHh JIOTHUECKHWE pacCyXIeHus (MHAYKTUBHBIE,
NeTyKTUBHBIE, TI0 aHAJIOTHH ), IeJaTh BEIBOJIBI M 3aKITFOUCHUS;

YMEHHE MPUMEHATH B MPOIecce MO3HAHMS MOHATHA (IIPEIMETHBIE U METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOENH, WCIOIb3yeMble B XWMHUH, MpeoOpa3oBBIBATH IIHPOKO
MIpUMEHSEMbIE B XUMHUH MOJETbHBIE TIPECTaBICHI — XUMHYECKUI 3HAK (CHMBOJ 3JIEMEHTa),
XuMHu4eckass ¢GopMyia W ypaBHEHHE XHUMHUYECKON peakiud — TpH pemieHnH ydeOHOo-
MMO3HABATENBHBIX 3a7Jad, C YYETOM OTHUX MOAENBHBIX MPEICTABICHUI BBIBIATE W
XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKA U3yYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XIMHYECKUX PEaKIni, BBISIBISATH OOIIHEe 3aKOHOMEPHOCTH, MPUYNHHO-CIIEICTBEHHBIE CBS3H H
MIPOTHUBOPEYHS B U3yUaEMBIX MPOLIECCaX U SIBICHUSX.

Ba3oBble ucciienoBare/bcKue AeiicTBUS

YMEHHE HCIOIh30BaTh MOCTABICHHBIE BOMPOCH B KayeCTBE WHCTPYMEHTA IMO3HAHWS, a
TaKkke B KadeCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3Bl 10 TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

MpHOOpETeHNEe ONbITa MO IIAHMPOBAHWIO, OPTaHU3AIMHA M TPOBENECHUIO yUYEHUIECKUX
JKCMIEPUMEHTOB, YMEHHE HaOII0/IaTh 332 XOJOM IIPOIECCa, CAMOCTOSTENBHO MPOTHO3UPOBATH



€ro pe3yabpTar, (OPMYIHpPOBATh OOOOIIEHUS W BBIBOABI IO PE3yIbTaTaM IMPOBENEHHOTO OIBITA,
WCCIIEZIOBAaHUS, COCTABIIATH OTYET O MPOJENIaHHON paboTe.

Pab6ora c undopmanueii:

YMEHHE BBIOMpATh, AHATM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIHMIO PA3TUIHBIX
BHIOB U (DOpPM TpeACTaBIEHHS, TOITYYaeMyl0 M3 Pa3HBIX HUCTOYHHKOB (HAyYHO-IOMYJIApHAs
JTUTEepaTypa XHMHYECKOTO COJEpXKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHeTa),
KPUTHYECKH OLIEHUBATh MPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE TPUMEHATh Pa3InYHbIe METOIBI U 3aIpOCHl MPH MONCKE W 0TOOpe MH(pOpMAIHN
¥ COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAWMBIX JJISI BBITONHEHHS YY€OHBIX W MO3HABATEIHHBIX
3aJa4  OMNpENeNEHHOTO0 THIA, MPHOOpETeHWe OmbiTa B OONACTH  HCHOJB30BAHHA
WH(POPMAIIIOHHO-KOMMYHHUKAaTUBHBIX ~ TEXHOJIOTWH, OBIAJACHHWE KyJIbTYpPOH  aKTHBHOTO
WCTIOJB30BAHMS PA3TIMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSITENFHO BBIOMPATh ONTHMAIBHYIO
¢opMy mpencTaBneHHS HHPOPMANWH W WUTIOCTPHPOBATH pelIaeMble 3aadd HECIOKHBIMH
CXeMaMH, TuarpaMMaMi, ApyTuME GopMamMu TpaduKi 1 UX KOMOWHAIIHSIMH;

YMEHHE HCIIONB30BaTh W aHATU3WPOBATH B Mpollecce y4eOHOW M HCCIIe0BATENhCKON
NEeSITENFHOCTH WHGOpPMAIMI0 O BIMSHAW TPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA U
TPaHCIIOPTa HA COCTOSTHUE OKPY Karollel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHbIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUSA:

YMEHHUS 3aJaBaTh BOMNPOCH (B Xome awamora W (W) AWCKYCCHH) TIO CYIIECTBY
o0cykaaeMoil TeMmbl, (OPMYIHPOBATh CBOHM TMPEIJIOKEHHUS OTHOCHTEIHHO BBITOTHEHHS
MpeJJI0KEHHOU 3a71a4H;

YMEHHS TPEACTABISATh IIONy9eHHBIE PE3yJbTAaThl ITO3HABATENLHOW [ESTENFHOCTH B
YCTHBIX U MMUCBMEHHBIX TEKCTaX; JIEJIaTh IPE3CHTAINIO PE3YIhTaTOB BHIITOJHEHUS XUMHUIECKOTO
aKcriepuMenTa (1abopaTopHOTO OIBITa, JIA0OPATOPHON PabOTHI MO WCCICIOBAHHIO CBOWCTB
BEII[ECTB, yIeOHOTO MPOCKTA);

YMEHHS y9e0HOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIBHON U
WCCIIEZIOBATENBCKON JESTETFHOCTH TIPH PEIIEHHH BO3HUKAIOMIMX MPOOJieM Ha OCHOBE ydéTa
00X WHTEPECOB W COTJIACOBAHMS TO3MITHHM (0OCYXKIeHUS, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAINS COBMECTHBIX JICHCTBUI, ONpe/ielieHie KPUTEPHUEB 110 OIIEHKE KadecTBa
BBITIOJTHCHHOM pabOTHI U IpYyTHE).

PeryasiTuBHble YHHBepcaabHble YueOHbIe AeiicTBUSA:

YMEHHE CaMOCTOSITENTFHO OTNPEAEISATh IeNN ASATeIbHOCTH, TIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBAaTh M TPH HEOOXOIWMOCTH KOPPEKTHPOBATH CBOIO JAEATEIHHOCTH, BHEIOWPATH
HambOosee d¢(deKTHBHBIE CIMOCOOBI pemieHus yYeOHBIX W TO3HABAaTEIBHBIX — 3ajad,
CaMOCTOSATENBHO COCTABIISTh MM KOPPEKTHPOBATH IMPENJIOKEHHBIN alTOPUTM IEHCTBHU IpH
BHITIOJTHEHWW 3aJaHUi C ydY€TOM IMONydeHHs HOBBIX 3HAaHWH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIEHNBATh COOTBETCTBHE MONYIEHHOTO Pe3yiIbTaTa 3asBICHHON eI ,
YMEHHE UCTIOIh30BaTh U aHATM3NPOBATh KOHTEKCTHI, TIpe/IaraeéMble B YCIIOBUH 3a/IaHHUH.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pE3yJIBTATOB IO OCBOCHHIO 00S3aTENHHOTO COMAEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHOW pabodeil TporpaMMoOl, BBIACISAIOT: OCBOSHHBIC
o0yJaromMMHCs HaydHbIe 3HAHWS, yYMEHHS W CHOCOOBI JEHCTBHH, crenupudeckue s
MpEeaIMETHON 00macTu «XUMHUS», BHIBI JESTEIFHOCTH IO IONyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETaINH, TPeoOpa30BaHMIO U TPUMEHEHHIO B PA3IHMYHBIX YIeOHBIX H HOBBIX CUTYaIIHsX.

K xonmy oOyuenns B 8 Kiacce mpeIMeTHBIE pe3yNbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI
OTpaxkaTh COPMUPOBAHHOCTD y 00YUAIONTHUXCS YMCHHUN:

®  PACKpHIBATHb CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUIECKUAH

JJIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIEeCTBO, CMeCh (OAHOPOAHAs U



HEOJTHOPOJIHAs), BAJIEHTHOCTh, OTHOCHTENbHAs aTOMHAs M MOJIEKYJApHas Macca,
KOJIMYECTBO BEMIECTBAa, MOJb, MOJSpHAs Macca, MaccoBas OIS XHMHYECKOTO
JJIeMEHTa B COEIWHEHHWH, MOISIPHBIH OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJb,
3NEKTPOOTPUIIATETFHOCTE, CTETIeHb  OKHCJICHHWsA,  XWMHUYecKas  peaKIus,
KJTacCH(HKAIMS peakiuil: peakiuu COCHMHEHWS, PEaKIHH Pa30oKeHHUs, PeaKkIuu
3aMemieHns, peaknud OOMeHa, dSK30- M JHIOTEPMHUYECKHE pEakIUH, TEIUIOBOH
adexT peakuu, SAAPO aTroMma, SIESKTPOHHBIA CIOW aTroMa, aTOMHAs OpOUTAIb,
paanyc aroma, XMMHYecKas CBs3b, MOJSIPHAs W HETMOJSpHAs KOBAJICHTHAS CBA3b,
WOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MAacCOBAas JIOJIS BEIIECTBA (TMPOLIEHTHAS
KOHIICHTpAITU) B pacTBOPE;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMWYECKHX TOHSATHH W MPUMEHSTH ATH
MTOHSITUS TIPY OTIMCAHUH BEUIECTB U UX MPEBPAIICHUH;

WCIIONB30BaTh XMMHYECKYI0 CHMBOIHUKY JUIS COCTaBI€HHS (OPMYJT BEWIECTB U
YPaBHEHUH XUMUYECKUX PEAKIINI;

OTIpEAETATh BAaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHHAX, CTEIEHb
OKHUCIIEHUSI JJIEMEHTOB B OWHApHBIX COEAMHEHHUSIX, MPUHAIIEKHOCTh BEIIECTB K
oTpeAeNnEHHOMY KJacCy COeNWHEHWH To ¢GopMyiaMm, BHI XHUMHYECKOW CBS3U
(xoBaJIeHTHAS W MIOHHAs) B HEOPTAHUIECKUX COETNHEHMX;

packpsiBaTh cMbica Ilepuoanueckoro 3akona JI. 1. MenjeneeBa: 1eMOHCTpUPOBATH
MMOHMMaHUE TIEPUOJUIECKON 3aBUCHMOCTH CBONCTB XHMHYECKHX 3JIEMEHTOB OT WX
nmonokeHus: B llepmomudeckoii cucreme, 3aKOHOB COXPaHEHHMS MacChl BEIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHOTO YUEHHSI, 3aKOHa ABOTaIpo;
OTHCHIBATh W XapakTepu3oBaTth TaOnmuHyro ¢(opmy Ileproamyueckoil CHCTEMBI
XIMHYECKUX DJIEMEHTOB: Pa3Nuyarh MOHATHS «TJIaBHag moxarpymma (A-rpynma)» u
«mobounass moxrpynmna (b-rpynma)», Maiasle W OOJBIIHE TEPUOABI, COOTHOCHUTH
0003HaveHus1, KOTOpBIe HMEroTCs B Tabnuie «lleproandeckas cucreMa XUMHYECKUX
anemenToB /. 1. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XIMHYECKUX DIIEMEHTOB (COCTaB W 3apsia sapa, OO0IIee UYHCIO DIEKTPOHOB U
pacrpeeneHre ux Mo SIEKTPOHHBIM CIIOSM);

KIIACCH(QHUIHUPOBATh  XUMHYECKHE  DIEMEHTHI, HEOpTraHWYeCKHe  BEIecTBa,
XIMHYECKHE peaknnu (TI0 YHCIy W COCTaBy y4YacCTBYIOIIMX B PEAKIUHM BEIIECTB, IO
TeTI0OBOMY 3D (DEKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIICCTB Pa3TMUHBIX
KJIaCCOB, TOJTBEPXKAAas ONHCAaHWE MPHUMEpPaMH MOJICKYJSIPHBIX  ypaBHEHHU
COOTBETCTBYIOIINX XUMHUYECKHIX PEAKIIN;

MIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH POTEKAHMSI XUMHYECKUX MTPEBPAIICHNH B PA3IMYHBIX YCIOBHUSX;
BBEIUMCIISITH OTHOCHTENBHYIO MOJEKYJISIPHYI0O ¥ MOJSIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO 3JIeMEHTa 10 (popMyIie CoeTnHEHHSI, MaCCOBYIO JIOITO
BEIIEeCTBa B PACTBOPE, MMPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMHYECKOW PEAKIIHM;
MIPUMEHSATH OCHOBHBIE OTI€pAIH MBICIUTEIIEHOW NIESTENIbHOCTH — aHaJN3 U CHHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHCTeMAaTH3aIliio, KIaCCU(HUKAIMIO,  BBIABJICHUC
MIPUYUHHO-CIIEZCTBEHHBIX CBSI3€H — JUISl M3yUEHHsI CBOMCTB BEIIECTB M XHUMHUYECKHX
peaxiuii, ecTeCTBeHHO-HAyYHbIE METOIBI ITO3HAHWS — HaOIOZEeHWE, M3MEpEHUeE,
MOJIEJIMPOBAaHNE, SKCIIEPUMEHT (PEaNbHbIN U MBICICHHBIN);

CJeIOBaTh TPaBWJIaM TMOJB30BaHMS XMMHYECKOH TIOCYyIOWM © 1abopaTOpHBIM
obopymoBaHMeM, a TaKXKe MpaBHJIaM OOpAIIeHHsI C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSMH TI0  BBIIIOJHEHUIO JIAOOPATOPHBIX XHMHUYECKHX OIBITOB IO



MTOJIYICHUIO W COOWMpaHWIO Ta3000pa3HBIX BEIMIECTB (BOAOpPOMAa W KHCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEAEIEHHON MaccoBOM J10€il PacTBOPEHHOIO
BEIIeCTBA, IUIAHAPOBATh W TPOBOAWTH XUMHYECKHE OKCIHEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIBI0 WHANKATOPOB (JIAKMYC,
(dhenondTamenH, METHIIOPAHK U IPyTHE).

K xonIy oOydenus B 9 kJjacce MpeIMETHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE HOKHBI
OTpaxkaTh CHOPMUPOBAHHOCTD y 00YUAIONTHXCS YMCHUMN:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATHN: XMMHYECKUH JJIEMEHT, aToM,
MOJIeKyJa, WOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO,
BaJICHTHOCTD, 3JIEKTPOOTPHUIATEIHHOCTD, CTETIEHb OKHCIICHISI, XHMAYEeCKas PeaKIfus,
XUMHUYECKasl CBSI3b, TETUIOBOW 3((EKT peakiiy, MOIb, MOJSIPHBIN 00BEM, pacTBop,
ANEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHIECKAs UCCOIHAINS, PEAKIINH HOHHOTO
oOMeHa, KaTalm3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTHMBIC
peaxiu, OKHCITUTENIEHO-BOCCTAHOBUTEIHHBIE peaxiu, OKHCIIATEINb,
BOCCTaHOBHUTENb, OKHCIIEHHE ¥ BOCCTAaHOBIIEHHE, aJJIOTPOMHS, amM(pOTEPHOCTH,
XIMHYECKasi CBS3p (KOBAJICHTHAs, WOHHAs, METAIIMYECcKas), KPHUCTAITMYecKas
pemérka, KOppo3usi METAIIOB, CIUIABbI, CKOPOCTh XUMHUYECKON peakIlny, MPEaeTbHO
nomyctuMast koHeHnTpanusa [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMWYECKHX TOHSATHH W MPUMEHSTH ATH
MTOHSTHS TIPY OTIMCAHUH BEUIECTB U UX MPEBPAIICHUH;

WCIIONB30BaTh XMMHYECKYI0 CHMBOIHUKY JUIS COCTaBI€HHS (OPMYJT BEWIECTB U
YPaBHEHUH XUMUYECKUX PEAKIINI;

OTIpEAETATh BAJEHTHOCTh W CTENEHb OKHCIEHHUS XHUMHYECKHX JJIEMEHTOB B
COEIMHEHHUAX Pa3IMIHOTO COCTaBa, MPUHAIEKHOCTh BEHIECTB K OMPEACIEHHOMY
KJIacCy COETWHEHHMU MO (OpMyiaM, B XUMHUYECKOH CBS3W (KOBAJICHTHAs, NOHHAS,
METaJUTNYecKasi) B HEOPTraHWYECKHWX COeNWHEHHSX, 3aps/l MOHA MO XHUMHYECKOW
(dopmyrie, xapakTep Cpelsl B BOIHBIX PACTBOpPaxX HEOPTaHMUECKUX COCNWHEHHMA, THIT
KPUCTAJUTMYECKON PEMETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoandeckoro 3akona J[. 1. MenjeneeBa u IeMOHCTPUPOBATH
€ro IOHMMAaHKe: ONMUCHIBATh M XapaKTepu30BaTh TadmnuHyto popmy Ileprnonngeckoit
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: DPa3iN4aTh MOHATHS «TJIaBHas moxarpymma (A-
rpymma)y u «mobodyras mnoxarpymnma (b-rpymnma)», Mample W OONBITHE TIEPHOIBI,
COOTHOCHUTH OOO3HA4YEHHs, KOTOpPHIE WMEIOTCS B MEPHOAWYECKOW TabmuIe, ¢
YHCIIOBBIMHU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsa Aapa, OOIIee YUCIIO 3JIEKTPOHOB M paclpesielieHne WX 0 DIEKTPOHHBIM
CJI05IM), OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B M3MECHEHUN CBOMCTB DJIEMEHTOB M MX
COETMHEHHU B TIpeieNlaX MaJbIX epHOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS
WX aTOMOB;

KIIaCCH(QHUIUPOBATh  XUMHYECKHE  DIEMEHTHI, HEOpraHWYeCKHe  BEIecTBa,
XIMHYECKHE peaknnu (TI0 YHCIy W COCTaBy yYacCTBYIOIIMX B PEAKIUHM BEIIECTB, IO
TerIoBoMY 3G (HEKTy, IO U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHYCCKIX JIEMEHTOB);
XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE W CIENUPUICCKHE XUMHUYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPKAAS OMHMCAHUE MTPUMEPAMH MOJIEKYISIPHBIX
Y MIOHHBIX YPaBHEHNH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

COCTaBISITh YPAaBHEHUS OHIIEKTPOIUTUYECKON AMCCOIMALMK KHCIIOT, MIeoued o
colell, TIOJHBIE W COKpAaIIEHHbIe YpaBHEHHS peaknuii MOHHOTO oOMeHa, ypaBHEHHS
peaxuii, IOATBEPKIAIOMINX CYIIECTBOBAHME T€HETHYECKOH CBSI3M  MEXIy
BEIIECTBAMH PA3INIHBIX KJIACCOB;



PacKpeIBaTh CYIIHOCTH OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIA MOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOTO OalaHCca 3TUX PEaKIIHiA;

MIPOTHO3MPOBATH CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BOZMOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHAN B Pa3TUIHBIX YCIOBHSAX;

BEIUMCIISITh OTHOCHTEIBHYIO MOJEKYJISIPHYI0O ¥ MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJF0 XHMHYECKOTO 3JIeMEHTa 10 (popMyIie coeTnHEHMSI, MAaCCOBYIO JTOITEO
BEIIEeCTBa B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XMMHYECKOW PEAKIIHM;
coOromaTh TpaBWiIa TIONB30BAHHUS XHMHYECKOW TIOCYIOM W JabOpaTOpHBIM
obopymoBaHMeM, a Takke MpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIMSMH TI0  BBIIIOJIHEHUIO JIAOOPATOPHBIX XHMHUYECKHX OIBITOB IO
TTOJTYICHHIO M COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTJIEKHCIIOTO Ta3a);
MIPOBOJIUTH PEAKIINH, MTOITBEPKIAIOIINE KadeCTBEHHBIH COCTaB Pa3IMIHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHaT-, docdar-,
CHIIMKAT-, Cynb(ar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMYECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIE OTIEpAIH MBICIUTENIEHOW NIESTENIbHOCTH — aHaJN3 U CHHTE3,
CpaBHEHHE, OOOOIIeHHE, CHCTEMAaTH3aIlMi0, BBIIBICHHE NPUINHHO-CIEICTBEHHBIX
CBsI3ed — JUI1 U3YyYEHHs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLUI, €CTECTBEHHO-
HayYyHBIE METONIbl TIO3HAHWSA — HaONMIOJeHNe, W3MepeHne, MOJeNPOBaHHeE,
AKCIIEPUMEHT (peaabHBIA U MBICIICHHBIH ).



TEMATHYECKOE IIVIAHUPOBAHUE

8 KUIIACC
KonunyecTBo yacos
No HaunmenoBanue pasgeJio
KoHnTpoabHbie
n/n U TeM MPOrpamMMbl Bcero
padoThl
Paznen 1. [lepBoHayajibHbIe XUMUYECKHUE MTOHSATHS
XuMmusi — BaxkHas 00J1aCTh
L1 €CTECTBO3HAHUS U 5
' NPaKTUYECKOU
JIESITeTbHOCTH YeI0BeKa
BeimectBa 1 xXuMuueckue
1.2 15 1
peakuuu
Hroro no pazpeny 20

Pa3nen 2. BaxkHelimue npeacTaBuTe 1l HEOPTaHNYECKUX BelleCTB

Boznyx. Kucnopon.
2.1 6
TTonsatue 00 okcumax

29 Bonopoa.Ilonstue o g
' KHCJIOTaX U COJSIX

Bona. PactBopsl. Ilonstue
2.3 5 1
00 OCHOBaHUAX

OCHOBHBIE KJIACCHI
2.4 HEOPTaHWYECKHIX 11 1
COEUHEHUN

IIpakTHyeckue
padoThl

2

1

1

1

JyekTpoHHBIE (LM (pPOBLIE)
o0pa3oBaTe/ibHbIE pecypchl

bubnmnoreka [JOK
https://m.edsoo.ru/7f41837¢c

Bbubanoreka IIOK
https://m.edsoo.ru/7f41837¢c

Bbubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c
bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmroreka [{OK
https://m.edsoo.ru/7f41837¢c



Hroro no pazpeny

Paznen 3. [lepuoguueckuii 3axon u Ilepuoanyeckasi cucrema xumuueckux 3jiemenToB 1. . MengeneeBa. CTpoenne aToM0oB. XUMHY€ECKAasi

30

cBiA3b. OKNCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE peakuuun

3.1

32

Ilepuonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XAMHYECKHX 3JIEMEHTOB J].
N. MengeneeBa. CtpoeHue
aroma

XuMHUUYecKas CBSI3b.
OKHCIIHTEIBLHO-
BOCCTaHOBHUTEIIbHBIC
peakuuu

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

15

68

bu6nroreka [JOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [{OK
https://m.edsoo.ru/7f41837¢c
bu6nroreka [JOK
https://m.edsoo.ru/7f41837¢c



9 KJIACC

Ne

n/n

HaumeHoBaHue pa3ienoB
U TeM NPOrpamMMbl

Bcero

Pa3gen 1. BemecTBo 1 XMMHYeCKHEe PeaKuH

1.1

1.2

1.3

[ToBTOpenue u yriy0ienue
3HAaHUW OCHOBHBIX Pa3/ieliOB
Kypca 8 kjacca

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX PEaKLHi
DIIEKTPOIUTHYECKAS
Jrccounanusl. XuMHUECKUe
peaklny B pacTBOpPax

Wroro no paznemy

Pasznea 2. HemeTa/lsIbl M UX COeTMHEHUA

2.1

2.2

23

OO0m1as xapakTepuCTHKA
XUMHYECKUX IIEMEHTOB
VIIA-rpynms!. "anorens

OO0mias XapakTepUCTHKA
XUMHNYECCKHUX DJIEMCHTOB
VIA-rpynmst. Cepa u e
COCTUHCHUS

OO0mas xapakTepucTHKa
XUMHUYECKUX JIEMEHTOB

17

Koan4yecTBO 4acoB

KonTpoinHbie
padoThI

IIpakTH4yeckue
padoThl

1

1

1

yekTpoHHBIE (HM(POBLIE)
o0pa3oBaTeJibHbIE PeCypchl

Bbubmuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

Bubmauoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

Bubauorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41a636



VA-rpymist. A3ot, dochop
Y UX COCTMHEHUS

OO0m1as xapaKTepuCTHKa
XUMHYECKUX IIEMEHTOB

2.4
IVA-rpynnsl. Yraepon u 8

KPEMHUH U UX COETUHEHUS

Hroro no pazneny 25

Paznen 3. Merasiibl 1 HX COeIMHEHUS
3.1 OO01Me CBOMCTBA METAIUIOB 4

Baxneiiime MeTamisl 1 UX
3.2 16
COEIUHEHUS

Hroro no pazneny 20

Pasnen 4. Xumus 1 okpyskaomas cpeaa

41 BeH.[eCTBa " MaTcpuajbl B 3

JKHU3HHU YCJIIOBCKaA

Hroro no pazneny 3

PezepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 68

bu6nmroreka [{OK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbu6bnuoreka LJOK
https://m.edsoo.ru/7f41a636

Bu6bnuoreka IJOK
https://m.edsoo.ru/7f41a636

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636






INOYPOYHOE IVTAHUPOBAHMUE

8 KUIACC

Ne

n Tema ypoka
/

n

Ilpenmert xumuu. Posib xumuu B
JKU3HU JeaoBeKa. Tena U BelecTsa

Ilonsarue o METOAAX IIO3HAHUA B
XUMHH

[Ipaktnueckas padora Ne 1
«IIpaBuna paboTsl B 1abOpaTopuu u
npuéMbl 00paleHus C
1ab0opaTOpHBIM 000PYTIOBAaHUEM

YucThle BEMECTBA U CMECH.
CriocoOrl pazaeneHust cMeceit

KoJauyecTBO YacoB

Bcero

KoHTpo/bHbIE
padoThI

IIpakTnuyeckue
padoThI

Jara
U3yUYEHUs

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d21
Oc
https://resh.edu.ru/subject
/lesson/1521/start/

but6mmoreka IJOK
https://m.edsoo.ru/ff0d22
Te

https://youtu.be/ 1SkJL60
MO9A

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d23
dc
https://youtu.be/J4cLNoS
h7Rk

but6mmoreka IJOK
https://m.edsoo.ru/ff0d26
ca
https://resh.edu.ru/subject



10

[Ipaktuueckas padora Ne 2
«Paznenenne cMecelt (Ha mpumMepe
OYHMCTKHU TIOBAPEHHOM COJIH)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKHUE PJIEMEHTEI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHX 3JICMCHTOB

HpOCTI:Ie X CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE YICHHE

3aK0H IIOCTOSHCTBA COCTaBa

/lesson/1522/start/

bubmmoreka IJOK
https://m.edsoo.ru/ff0d28
c8
https://youtu.be/Dvsmd
wFZjY

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d2a
6¢c
https://resh.edu.ru/subject
/lesson/1486/start/

bubmmoreka IJOK
https://m.edsoo.ru/ff0d2b
e8
https://resh.edu.ru/subject
/lesson/1486/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d2a
6¢c
https://youtu.be/871Uvk 1
mce

bubmmoreka IJOK
https://m.edsoo.ru/ff0d2d
50

https://youtu.be/
WAGjwapP6Yg
Bbubmuoreka LIOK



11

12

13

14

15

BelIecTB. XuMudeckas popmyra.
BaneHTHOCTh aTOMOB XMMHYECKHUX
3JIEMEHTOB

OTtHocuTenpHas aTOMHas Macca.
OTtHOCHUTENbHAS MOJEKYIISIpHAS
Macca

MaccoBas J0JIs1 XUMHUYCCKOT'O
3JICMCHTA B COCAMHCHUH

KonunuectBo BemecTa. Moiib.
MounsipHas Macca

Ddusznueckue U XUMHUYCCKUE SBICHUS.

XuMHUYECKask peaKiyst

[Ipu3HaKy u yCIOBUS MPOTEKAHUS

https://m.edsoo.ru/ff0d2ea
e
https://resh.edu.ru/subject
/lesson/1487/start/
https://resh.edu.ru/subject
/lesson/1520/start/

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d32
3c
https://resh.edu.ru/subject
/lesson/1487/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d35
Oc
https://resh.edu.ru/subject
/lesson/1487/start/

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d52
30
https://resh.edu.ru/subject
/lesson/2063/start/
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d37f
a
https://youtu.be/HPSGol0
foUM

Bbubnuoreka IJOK



16

17

18

19

20

XHUMHUYCCKHUX peaK]_[I/Iﬁ

3aK0H COXpaHEHUS MaCChl BEIIECTB.
XUMUYeCKre ypaBHEHUS

Brruncnenns Konu4uecTBa, MacChl
BEILECTBA 10 YPABHEHUAM
XUMUYECKUX PEaKLIUM

Knaccngukanms XuMruuecKux
peaknuii (COeTUHEHNUS, PA3IOKEHUS,
3aMeneHust, 0OMeHa)

M. B. JIoMOHOCOB — y4EHBI-
sHimKiIoneauct. O6o0ene u
cUCTeMaTu3anus 3HaHUI

KontponbsHas padota Nel o Teme

https://m.edsoo.ru/ff0d3a
16
https://school.infourok.ru/
videouroki/421c0564-
2fdb-4716-973c-
615840d1eele

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d3b
88
https://resh.edu.ru/subject
/lesson/1519/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d57
08
https://resh.edu.ru/subject
/lesson/2448/start/

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d33
4
https://resh.edu.ru/subject
/lesson/1519/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d40
c4
https://youtu.be/xXN3MN
X2HBVk

Bbubnuoreka IJOK



21

22

23

24

25

«BerecTBa 1 XUMHUYECKUE PEAKITUNY

Bo3xyx — cmech razos. Cocrtas
Bo3ayxa. Kucnopom — sneMeHT u
npocToe BemecTBo. O30H

dusznyeckue 1 XUMUYECKUE
CBOIicTBa KHCIIOpoAa (peakiuu
okucieHus, roperne). [lonsTie 06
OKCHIax

Crioco0sI OTy4YeHHs KUCIOPOa B
71a00paTOpUH U MPOMBIIIJICHHOCTH.
IIpumeHeHue kucaopoaa

TemnnoBoii 3 dext Xumuueckon
peaxiuu, MOHsATHE O

TEPMOXUMHUYIECKOM YPaBHCHUH, DK30-

1 SHAOTCPMHUYCCKUX PCAKIHAX

TormnuBo (HedTh, yroias 1 METaH).
3arpsi3HEeHHe BO3yXa, CIOCOOBI €ro
MpeI0oTBpaIIEHUs

https://m.edsoo.ru/ff0d42
90

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d44
8e
https://resh.edu.ru/subject
/lesson/2447/start/

but6mmoreka IJOK
https://m.edsoo.ru/ff0d46
14
https://resh.edu.ru/subject
/lesson/2447/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d49
7a
https://resh.edu.ru/subject
/lesson/2447/start/

but6mmoreka IJOK
https://m.edsoo.ru/ff0d47
90
https://youtu.be/CooDNb
HHolY

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d4c
4a
https://youtu.be/YIbrzZzn
62k



26

27

28

29

30

31

[Ipaktudeckas padora Ne 3 o Teme
«Ilomydenne u coOnpanme
KUCIIOpOJIa, U3Y4YCHHE €r0 CBOMCTB»

Bonopon — anemeHT u npoctoe
BelecTBo. Haxoxaenue B npupoje

Ddu3nueCcKre U XUMHUYECKUE
cBolicTBa Bojiopoja. [Ipumenenue
BOJOpPOJA

IIoHsTHE O KMCIOTaX M COIIX

Crioco0bI IoTy4YeHHMs BOAOPO/Ia B
mabopaTopuu

[Ipaktnueckas padora Ne 4 o Teme
«[Tonyuenue u codupanue BOJIOpOJa,
U3Y4YEHHUE €ro CBOMCTB)

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d4ae
2
https://youtu.be/KnwYK?2
bALY

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d4d
do
https://resh.edu.ru/subject
/lesson/3119/start/

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d4d
do
https://resh.edu.ru/subject
/lesson/3119/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d50
d2
https://youtu.be/IKgE6Jo
diSQ

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d4d
dO https://youtu.be/-
uxlUBPiKj4
Bubnuoreka IJOK
https://m.edsoo.ru/ff0d4t4
2



32

33

34

35

36

Monsipablit 00bEM Ta30B. 3aKOH
Asoraapo

Brruncnenns 00bEMa, KOJTHIECTBA
BEII[ECTBA T'a3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY

Brrunciaenus 00bEMOB ra3oB 110
YPaBHEHHUIO PEaKI[K HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUI ra30B

dusnueckue U XUMHUUECKUE
CBOMCTBA BOJIBI

Cocras ocHoBauuii. [Tousarue 00
WHJUKATOpax

https://youtu.be/BnlhQCj
C--E

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d54
2e
https://resh.edu.ru/subject
/lesson/2063/start/

but6mmoreka IJOK
https://m.edsoo.ru/ff0d55
a0
https://resh.edu.ru/subject
/lesson/273 1/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d57
08
https://resh.edu.ru/subject
/lesson/2731/start/

but6mmoreka IJOK
https://m.edsoo.ru/ff0d58
7a

https://resh.edu.ru/
subject/lesson/2062/start/
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d59
e2
https://youtu.be/xPiQGgf
xPvw



37

38

39

40

41

42

Boga xak pactBopurels.
HacplieHHbIe 1 HEHACHIILEHHbIE
pacTBopbl. MaccoBast 10715 BEIIECTBA
B PacTBOpe

IIpaxtrueckas padora Ne 5 mo Teme
«IIpuroToBneHue pacTBOPOB C
onpenenéHHON MacCOBOM JToJie
pPacTBOPEHHOTO BELIECTBA»

Kontponbnas padora Ne2 mo Teme
«Kucnopoa. Bonopoa. Bonay»

Oxcujpl: COCTaB, KIIACCU(pHUKAIHS,
HOMEHKJIATypa

Ilonydyenue u XuMUYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

OcHOBaHUS: COCTAB, KIIACCH(PUKAITHS,
HOMEHKJIATypa

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d5b
40
https://resh.edu.ru/subject
/lesson/2062/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d5e
ba
https://youtu.be/QROWuk
TiWso

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d63
42

bub6mmoreka IJOK
https://m.edsoo.ru/ff0d66
4e
https://resh.edu.ru/subject
/lesson/2445/start/

bubmuoreka LIOK
https://m.edsoo.ru/ff0d66
4e
https://resh.edu.ru/subject
/lesson/2444/start/
bubmmoreka IJOK
https://m.edsoo.ru/ff0d67
ca
https://resh.edu.ru/subject



43

44

45

46

47

48

ITonyuyenue u XxuMu4YecKue CBOMCTBA
OCHOBaHUM

Kucnotsr: cocras, knaccuduxanus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYCCKHE CBOICTBa
KHCJIOT

Conu (cpeaHue): HOMEHKIIATYDA,
CIOCOOBI TMMOJIYy4YCHUA, XUMHUYCCKHE
CBOICTBa

IIpaxtrueckas padora Ne 6.
Pemenne sxcriepuMeHTaTBHBIX 33144
1o TeMe «OCHOBHBIC KITACCHI
HEOPTraHWYECKUX COCIAMHEHHNY

I'eneTnueckas cBs3b MCEXIY
KJIaCCaMU HCOPraHN4YCCKUX

/lesson/2442/start/

bubmmoreka IJOK
https://m.edsoo.ru/
https://resh.edu.ru/subject
/lesson/2443/start/

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0dfee
2
https://resh.edu.ru/subject
/lesson/2055/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0dfee
2
https://resh.edu.ru/subject
/lesson/3120/start/

Bbubnuoreka IJOK
https://m.edsoo.ru/00ad94
74
https://resh.edu.ru/subject
/lesson/2054/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00ad9b
Tc
https://youtu.be/toBG4Bis
IMA

Bbubnuoreka IJOK
https://m.edsoo.ru/00ad9a



49

50

51

52

53

54

COeIUHEHUN

O00011eHNE U cUCTEMATU3AIMS
3HAHUN

Kontponbnas padora Ne3 mo Teme
"OCHOBHBIE KJIACCHI HEOPTAHUIECKHUX
coequHeHnn"

HCpBBIC TIOIIBITKH KJ'IaCCI/I(i)I/IKa]_[I/II/I
XUMHYCCKHX 2JIeMEeHTOB. IloHsATHE O
Tpynmnax CXOAHbIX 3JICMCHTOB

Ilepuonnuecknii 3aK0H U
Ilepuonuueckas cucrema
XUMHUYECKUX 3eMeHToB J[. U.
Menpeneena

Ilepuonsl, rpymniibl, NOATPYIIIbL

Crpoenne atomoB. COCTaB aTOMHBIX

50
https://resh.edu.ru/subject
/lesson/2440/start/

bubmmoreka IJOK
https://m.edsoo.ru/00ad9c
b2
https://resh.edu.ru/subject
/lesson/2440/start/

bubmuoreka LIOK
https://m.edsoo.ru/00ad9e
la

bubmmoreka IJOK
https://m.edsoo.ru/00ad9f
fa
https://resh.edu.ru/subject
/lesson/2053/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00ada5
2c
https://youtu.be/QJfuCZv
ghRM

bubmmoreka IJOK
https://m.edsoo.ru/00adas
2c
https://youtu.be/Fj BtcIK
1Tk

Bbubmuoreka LIOK



55

56

57

58

59

sinep. M3otomnbl

CrpoeHue 371eKTPOHHBIX 000I0UeK
aToMoB 3j1eMeHTOB [lepuoanyeckoi
cucremsl [. 1. Menaeneesa

XapakTepucTuKa XMMUYECKOTO
3JIEMEHTA T10 €T0 MOJIOKEHUIO B
Ilepuoanueckoii cucreme 1. 1.
Menaeneesa

3nauenue [lepuoguueckoro 3akoHa
JUISL pa3BUTHUS HAYKU U NPAKTUKU. [].
. MenpeneeB — y4€HbId, IEAArOr U
rpakJaHuH

QHCKTpOOTpI/ILIaTCJ'IBHOCTL aTOMOB
XHUMHUYCCKHX DJICMCHTOB

Honnas xuMudeckasi CBsI3b

https://m.edsoo.ru/00ada3
42
https://resh.edu.ru/subject
/lesson/2051/start/

bubmoreka LIOK
https://m.edsoo.ru/00ada6
be
https://resh.edu.ru/subject
/lesson/2050/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00ada8
24
https://youtu.be/7004fRIE
yEo

bubmoreka LIOK
https://m.edsoo.ru/00ada9
6¢ https://youtu.be/hCFU-
Msb9ns

bubmuoreka LIOK
https://m.edsoo.ru/00adaa
b8
https://resh.edu.ru/subject
/lesson/2439/start/
bubmmoreka IJOK
https://m.edsoo.ru/00adac
34
https://resh.edu.ru/subject



60

61

62

63

64

65

KoBanenTras MoJiApHas XUMHUIECKasd
CBA3b

KoBanentuas HCIOJIApHAad
XHUMHUYCCKas CBsA3b

CreleHs OKUCIEHNS

OKHUCITUTETHHO-BOCCTAHOBUTEIIHHBIC
peaxmun

OKUCIUTEIN ¥ BOCCTAHOBUTEIIH

Kontponbnas padora Ne4 o Teme

/lesson/2439/start/

bubmmoreka IJOK
https://m.edsoo.ru/00adaa
b8
https://resh.edu.ru/subject
/lesson/2048/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00adaa
b9
https://resh.edu.ru/subject
/lesson/2048/start/

bubmmoreka IJOK
https://m.edsoo.ru/00adae
28
https://resh.edu.ru/subject
/lesson/3121/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00adb0
76
https://resh.edu.ru/subject
/lesson/3122/start/

bubmmoreka IJOK
https://m.edsoo.ru/00adb0
76
https://resh.edu.ru/subject
/lesson/3122/start/

Bbubmuoreka LIOK



«Ctpoenne aToma. XuMHU9ecKas https://m.edsoo.ru/00adb4
CBA3b» 86

Bbubmuoreka LIOK

. https://m.edsoo.ru/00adb3
66 PesepBHbrii ypok. O0o0mIeHre 1 : 1
CHCTCMATHIALIA SHAHHIH https://resh.edu.ru/subject

/lesson/3093/start/

Pezepsuslii ypok. O0o01meHe u bubmmorexa TIOK
67 P YPOT. \],H 1 https://m.edsoo.ru/00ad9c
cUCTEMATH3allUs 3HAHUIM .

Pese 4 VoK. OBOBILEHNE Bbubmuoreka LIOK
BHbBINU K. HUC U
68 PBHEIH YP H 1 https://m.edsoo.ru/ff0d6 1
CUCTEMATHU3alusd 3HAHUU C6

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOI'PAMME 68 4 4



9 KJIACC

Ne

~

Tema ypoka

Tlepuoanueckuii 3aKoH.
ITepuonuueckas cucrema

XUMHUYECKUX 3eMeHToB [[. 1.

Menneneena

3aKOHOMEpPHOCTH B
WU3MEHEHHUH CBOMCTB
XUMHUYECKUX IEMEHTOB
MIEPBBIX TPEX MEPUOOB

Knaccudpukauus un
HOMEHKJIaTypa
HEOPTaHWYECKHUX BEIIECTB

Buapr XuMHUYeCKOH CBS3H U
THIBI KPUCTALNTAYECKUX
pemeéTok

Koan4uecTBO 4acoB

Bcero

padoThI

KonrtpoJbHbie IIpakTH4eckne

DJIeKTPOHHbIE TH(POBLIE
o0pa3oBaTe/IbHbIE

pecypcesbl

bubnuoreka [JOK
https://m.edsoo.ru/00adb59
e
https://youtu.be/unMMFK6
DAGU

bubmuoreka LIOK
https://m.edsoo.ru/00adb6ob
6

https://youtu.be/ ynNRyvd
aA8

bubnuoreka [JOK
https://m.edsoo.ru/00adb7e
2
https://youtu.be/IHTSEKR
nsKk

bubmuoreka LIOK
https://m.edsoo.ru/00adbac
6
https://youtu.be/UnIHeHNt
icM



10

KonTponbeHas padora Nel mo
teMe «lIoBTOpeHUE U
yriTyOJieHue 3HaHUH
OCHOBHBIX pa3fiesioB Kypca 8
KJacca»

Kiraccudukarnmms XuMuaeckux
peaKLuii Mo pa3IuyHbIM
MpU3HAKAM

ITonsTHe 0 ckopocTH
XUMHUYECKON pEeaKIuu.
[TonsiTHE O TOMOTEHHBIX U
TC€TCPOIrCHHBIX PCAKIUAX

IlonsiTHE 0 XMMHYECKOM
paBHOBecuHU. DaKTOPHI,
BJIMSIOLLIAE HA CKOPOCTH
XUMHUUYECKOHN peakiuu u
MOJIO)KEHUE XUMHUYECKOTO
paBHOBECHSA

OKUCHIUTEIBHO-
BOCCTaHOBHTEIHHEIC PEAKITHH

Teopust 2IEKTPOIUTHUECKOM

Bbubmuoreka LIOK
https://m.edsoo.ru/00adbcb
0

https://youtu.be/ XUbBYG
Was8p8

Bubnuoreka [JOK
https://m.edsoo.ru/00adbe9
a
https://resh.edu.ru/subject/]
esson/2102/start/

Bbubnuoreka [JOK
https://m.edsoo.ru/00adc28
c
https://resh.edu.ru/subject/I
esson/2103/start/

Bbubauoreka LIOK
https://m.edsoo.ru/00adcad
e
https://resh.edu.ru/subject/l
esson/2104/start/

Bbubnuoreka [JOK



11

12

13

14

15

nucconuanuu. CUIIbHBIC U
cia0bIe SJIEKTPOITATHI

HonHble ypaBHEHUS peakiuil

XUMUYECKHE CBONCTBA
KHCIIOT ¥ OCHOBaHHUH B CBETE
npeacTaBieHuN 00
SIIEKTPOIUTUUECKON
JTUCCOLMALINU

XUMUYECKHE CBONCTBA COJIEH
B CBETE MPEACTABICHUN 00
ANEKTPOITUTHUECKOM
JTUCCOIHAIINN

IloHsTHE O TUAPOIIU3E COJIEH

O0001IeHE "
cucTeMaTHu3anus 3HaHuH

https://m.edsoo.ru/00adcd6
8
https://resh.edu.ru/subject/l
esson/1518/start/

bubmuoreka LIOK
https://m.edsoo.ru/00add44
8
https://resh.edu.ru/subject/l
esson/1603/start/

Bbubauoreka LIOK
https://m.edsoo.ru/00add5d
8
https://resh.edu.ru/subject/l
esson/1606/start/

bubmuoreka LIOK
https://m.edsoo.ru/00add8b
2
https://resh.edu.ru/subject/
lesson/3123/start/

bubmuoreka LIOK
https://m.edsoo.ru/00add9d
4
https://resh.edu.ru/subject/l
esson/3123/start/
bubmuoreka LIOK

https://m.edsoo.ru/00addd1
2



16

17

18

19

20

21

[IpakTrueckas padora Ne 1.
«Pemenue
AKCIIEPUMEHTAJILHBIX 3124

Kontponbnas padora Ne2 mo
TeMe «IJICKTPOTUTHICCKAS
Juccounanys. XUMHUUECKUe
peaxIuy B pacTBOpax»

OO0mrast XapaKTepPUCTHKA
rajgoreHoB. XUMUYECKUE
CBOMCTBA Ha IIpUMEPE XJIopa

Xnoposoaopoa. ComnsHas
KHCJI0Ta, XUMHYCCKHUC
CBOICTBA, OJIy4YECHUE,
IIpUMEHEHNE

[Ipaktudeckas padota Ne 2 o
teme «IlomydeHue coyssHON
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

Brruucnenus no ypaBHeHUIM

XUMHUYCCKHUX peaKuHﬁ, €Clm
OIWH U3 pCarcHTOB JaH B

https://resh.edu.ru/subject/l
esson/2101/start/

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addbf

a https://youtu.be/-
rjeF8ihkjiE

bu6nmoreka [JOK
https://m.edsoo.ru/00addec
0

Bbubauoreka LIOK
https://m.edsoo.ru/00addfe
2
https://resh.edu.ru/subject/
lesson/2075/start/

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ade10
4
https://resh.edu.ru/subject/
lesson/2075/start/
Bbubauoreka LIOK
https://m.edsoo.ru/00ade34
8 https://youtu.be/c-
ZPOBS5Pchk

Bbubmuoreka LIOK
https://m.edsoo.ru/00ade48
8



22

23

24

25

26

HU30BITKE

OO1m1as xapakTepUCTHKA
aneMeHToB VIA-rpynmsl

AnnoTponHele MoAu(UKaIIH
cepnl. Haxoxnenue cepol u e€
COEIMHEHUU B MIPUPOJE.
XHUMHUYECKHE CBOKCTBA CEPBI

CepoB0oIOpOI, CTPOCHHE,
(hm3nyeckue U XUMAYECKIe
CBOMCTBA

Oxcunsl cepsl. CepHas
KUCIIOTa, pru3nveckue u
XHMHYECKUE CBOMCTBA,
pUMCHEHHE

XUMHUYECKUE PEaKLUH,
JIeKaIIe B OCHOBE
MIPOMBIIIIEHHOTO CrIoco0a
IMMOJIy4YCHU A CCpHOﬁ KHCIIOTHI.
XuUMHUYECKOE 3arps3HEeHNe

https://youtu.be/IMwAY 8q
pBEo

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64
a
https://youtu.be/xWy0cx97
TOs

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64
a
https://resh.edu.ru/subject/l
esson/2434/start/

Bu6nuoreka [JOK
https://m.edsoo.ru/00ade80
2
https://resh.edu.ru/subject/]
esson/2434/start/

bu6nmoreka [JOK
https://m.edsoo.ru/00adea2
8
https://resh.edu.ru/subject/l
esson/2076/start/
Bu6nuoreka [JOK
https://m.edsoo.ru/00adec8
a
https://resh.edu.ru/subject/]
esson/2077/start/



27

28

29

30

31

32

OKpy>KaroIeil cpens
COEIMHEHHSIMU CEPBI

Brruncnenue MmaccoBoi 10U
BBIXOJIa MMPOAYKTA PEaKIInU

OO6mas XxapakTepuCTHKa
3J1EMEHTOB VA-TPYIIIEL
A3oT, pacmpocTpaHeHUE B
npupoae, puzndeckue u
XUMUYECKUE CBOMCTBA

AmMuak, ero Gpu3nvecKue u
XMMHYECKUE CBOMCTBA,
NOJIy4YeHHE U IPUMEHEHNE

[Ipaktuueckas padora Ne 3 o
teMe «llomydeHne ammuaka,
H3y4YEHHE €TO CBOMCTBY

A30THas KHCJI0Ta, €
(hm3nyeckue U XUMAYECKIe
CBOMCTBa

Hcnons3oBanue HUTPATOB U

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8
a
https://youtu.be/1zsmJy7nZ
1Q

bu6nmoreka [JOK
https://m.edsoo.ru/00adeea
6
https://resh.edu.ru/subject/l
esson/2078/start/

Bu6nuoreka [JOK
https://m.edsoo.ru/00adf00
4
https://resh.edu.ru/subject/]
esson/2078/start/

bu6nmoreka [JOK
https://m.edsoo.ru/00adf18
0
https://youtu.be/s4N1PXo
2mY

Bu6nuoreka [JOK
https://m.edsoo.ru/
https://resh.edu.ru/subject/l
esson/2074/start/

bubmuoreka LIOK



33

34

35

36

37

coJeif aMMOHUS B KaUeCTBE
MHUHEPaJIbHBIX YI0OpEHHH.
XUMUYECKOE 3arps3HEHNE
OKpY>Karomei cpesl
COCIMHCHHSIMU a30Ta

dochop. Oxcun pochopa (V)
u dochopHas kucnoTa,
(u3HYeCKUe U XUMHYECKHE
CBOWCTBA, TOJTyUCHHE

HUcnons3oBanue dhocdaros B
KayecTBe MUHEPaJIbHBIX
yaoOpeHwmid. 3arpsa3HeHHE
NPUPOIHON CpENbI
dhocharamu

Yriepon, pacpocTpaHeHUE B
npupojie, pusndeckue u
XUMHUYECKHUE CBOMCTBA

OKcHIIBI yTIIeposa, HX
(usnuecKue 1 XUMHYECKHE
CBOMCTBA. DKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C
okcugom yraeposa (IV)

VYronbHas KkuciaoTa U €€ coiiu

https://m.edsoo.ru/00adf51
8
https://youtu.be/78CwWS
WNIMU

Bbubmuoreka LIOK
https://m.edsoo.ru/00adf68
a
https://resh.edu.ru/subject/l
esson/2073/start/

Bubnuoreka [JOK
https://m.edsoo.ru/00adfc2
0
https://resh.edu.ru/subject/l
esson/2073/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00adfd9
c
https://resh.edu.ru/subject/l
esson/2072/start/

Bubnuoreka IJOK
https://m.edsoo.ru/00adfeb
e
https://resh.edu.ru/subject/I
esson/2071/start/

bubmuoreka LIOK
https://m.eds00.ru/00ae006



38

39

40

41

42

[IpakTrueckas padora Ne 4 o

teMe "llonmyueHue
YTIIEKUCIIOTO ra3a.
KauecTBeHHas peakuus Ha
kapOoHaT-nOH"

IlepBoHauanbHbBIC MOHATHS 00
OpraHMYECKUX BEHIECTBAX KaK

0 COCAMHCHUSX yTIepoaa

Kpemnunii u ero coenuHeHus

[Ipaktuueckas padora Ne 5.
Pemenne
IKCIIEPUMEHTAIBHBIX 3a/1a4
mo TeMe «BakHenme
HEMETaJIBl U UX
COCTMHEHHUSI»

KonTponberas padora Ne3 mo

TeMme «Bakueimue
HEMeTaJlIbl U X

c
https://resh.edu.ru/subject/l
esson/2070/start/

bubmuoreka LIOK
https://m.edsoo.ru/00ae027
e
https://youtu.be/BV7QFPId
yHA

Bu6nuoreka IJOK
https://m.edsoo.ru/00ac054
e
https://youtu.be/d0tiAgp70
XS

bubmuoreka LIOK
https://m.edsoo.ru/00ae080
a
https://resh.edu.ru/subject/l
esson/2069/start/

Bubnuoreka [JOK
https://m.edsoo.ru/00acObf
2

Bu6nuoreka [JOK
https://m.edsoo.ru/00ae0Oe1
8



43

44

45

46

47

COCOUHCHUA

OO0mrast XapaKTEepPUCTHKA
XHMHUYCCKUX IJIEMEHTOB —
MeTa/uI0B. Metajutnaeckas
CBSI3b M METaJNIMUECKast
KpUCTAJUINYECKasl PEIIETKA.
du3nyecKkre CBOMCTBA
METaJJIOB

XUMUYECKHE CBONCTBA
METaJIJIOB.
ONEeKTPOXUMUYECKUH P
HanpspKEeHUH METaioB

O6mue crocoOs! MOTyYeHHS
MeTtayutoB. CriiaBbl.
Brruucnenus no ypaBHeHUIM
XUMHYECKUX PeaKIuii, ecim
OJIMH U3 PEareHTOB COACPKHUT
pUMeCH

ITonsTHe 0 KOppoO3HUH
METaJIJIOB

[lleno4yHbIC METAIIIBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae103
e
https://resh.edu.ru/subject/]
esson/1607/start/

Bu6nuoreka IJOK
https://m.edsoo.ru/00ael15
6
https://resh.edu.ru/subject/l
esson/1607/start/

bubmuoreka LIOK
https://m.edsoo.ru/00ael15
6
https://youtu.be/hrY XHEy
LPKg

bubmuoreka LIOK
https://m.edsoo.ru/00ae127
8
https://youtu.be/S7f1ECaO
YDS

Bu6nuoreka [JOK
https://m.edsoo.ru/00ac14b
2



48

49

50

51

52

53

Oxcubl M THAPOKCHIBI
HATPUSI U KaJus

[llenoyHno3emMenbHBIE
METaJIbl — KaIbIIUA 1 MarHUi

Baxkueiiime coeIMHEHNA
KaJIBIUSI

O06o06111EeHE U
cHCTEMAaTU3alMs 3HAHUN

JKécTkoCcTh BOIBI U CITOCOOBI
eé ycTpaHEeHUs

[paktudeckas padora Ne 6 o
teme "JKEcTkoCTh BOIBI N
METOJIbI €€ yCTpaHeHUs"

https://resh.edu.ru/subject/l
esson/1602/start/

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ac14b
2
https://resh.edu.ru/subject/]
esson/1602/start/

bu6nmoreka [JOK
https://m.edsoo.ru/00ael5e
8
https://resh.edu.ru/subject/l
esson/3124/start/

Bu6nuoreka [JOK
https://m.edsoo.ru/00ael5e
8
https://youtu.be/vCuaMFpu
mcE

Bubnuoreka [JOK
https://m.edsoo.ru/00ac188
6
https://youtu.be/uedvzsB
UNQ

Bbubmuoreka LIOK
https://m.edsoo.ru/00aclae
8



54

55

56

57

58

59

ATroMuHUI

AmdorepHbIe cBOICTBa
OKCHJIa ¥ TUIPOKCHA

Keneszo

Oxcuipl, THAPOKCHUIBI U COTTH
xenesa (11) m xenesa (111)

O0001IeHnE U
cUcTeMaTH3anys 3HaHUH

[paktuueckas padora Ne 7.

Pemenne
SKCIIEpUMEHTAIBHBIX 33724

https://youtu.be/HzjtrxLZZ
aw

Bbu6nuoreka [JOK
https://m.edsoo.ru/00aelc6
4
https://resh.edu.ru/subject/l
esson/1604/start/

bu6nmoreka [JOK
https://m.edsoo.ru/00aelc6
4
https://resh.edu.ru/subject/l
esson/1604/start/

Bu6nuoreka [JOK
https://m.edsoo.ru/00ae1d8
6
https://resh.edu.ru/subject/l
esson/1605/start/

bu6nmoreka [JOK
https://m.edsoo.ru/00ae35e
6
https://resh.edu.ru/subject/l
esson/1605/start/
https://resh.edu.ru/subject/
lesson/2067/start/

Bbubmuoreka LIOK
https://m.edsoo.ru/00ae3de
8



60

61

62

63

64

65

o TeMe «BakHelme
METAJIBI U UX COEOUHEHUS

Brruncnenus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKLIUi, eciu
OJIMH M3 PEareHTOB J]aH B
U30BITKE WIIN COACPIKUT
npuMecH. Beraucienus
MacCOBOH JIOJIM BBIXOJIA
MIPOTyKTa PEaKITHH
O0600menue n
CUCTEeMaTH3aIs 3HAaHUN

KontponbHas padora Ned 1o
TeMe «BaxHeimme MeTasl
N NX COCAUHCHUA»

BerectBa u MmaTepuaibl B
MOBCEIHEBHON XU3HUA
YeJ0BeKa

XUMUYECKOE 3arpsA3HEHNE
OKpY>Karolle cpeibl

Ponb xuMuu B perieHun
9KOJIOTHIECKUX MPOOIeM

https://youtu.be/zNwZOSi
VCrg

Bu6nuoreka [JOK
https://m.edsoo.ru/00ael75
0

bubmuoreka LIOK
https://m.edsoo.ru/00ae3f5
0
https://youtu.be/JvKqiTkep
n8

Bubnuoreka [JOK
https://m.edsoo.ru/00ae427
0
https://youtu.be/UKuMOui4
yO4

Bbubmuoreka LIOK
https://m.edsoo.ru/00ae427
0



https://youtu.be/JvKaiTkep
n8

Pese ook, OBoGIerIe bubmuoreka LIOK

BHBIN K. HU

66 p yp IIIv 1 https://m.edsoo.ru/00ac0d0
Y CHCTEMAaTH3aLys 3HAHUI .

PesepBHblit ypok. O6061IeHE Bubmuorexa [IOK
67 P Ypok. H 1 https://m.edsoo.ru/00adb33

M CHCTEMAaTH3allus 3HAaHUI
C

PesepBusblii ypok. O0001meHnE Bubmorexa HOK
68 P ypor. Hlu 1 https://m.edsoo.ru/00ad9cb
U CUCTEMATU3aLys 3HAHUMI )

OBIIEE KOJIMYECTBO YACOB

I10 TIPOTPAMME 68 4 7
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OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHUKA

* Xummus, 8 kimace/ 'abpuensa O.C., Octpoymos WU.I'., CnrankoB C.A., AKIIOHEpHOE
obmecTBo «M3marenscTBO «IIpocBemenne»

» Xumus, 9 xinacce/ ['abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIHOHEPHOE

obmecTBo «M3marenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
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