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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTaHHS M C YYETOM KOHLEHIIMM INPETOAaBaHus yueOHOTo MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit deneparmu.

[IporpaMmMa mo XuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmel cTpareruu o0y4yeHws,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Yy4eOHOro MpeIMeTa, yCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelleieHue ero mo kjaccaM U
CTPYKTYpHUPOBAaHME 110 pa3fesiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONIPEAEISAET KOIMUECTBEHHBIE
Y KQYECTBEHHBIE XapPAKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO IIOCIIEI0BATEIbHOCTh U3yUEHUS
XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YYaIOILINXCS, ONPEIENIIeT BO3MOXKHOCTH IPEAMETA ISl peaTn3aliiu
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00Opa30BaTENbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHms, a Takke TpPeOOBaHMM K pe3yJibTaTaM OOyYeHHs XMMHUU Ha
YpOBHE IIesiel N3y4YeHHUsI MPEMETa U OCHOBHBIX BUJOB Y4eOHO-IT03HABATEIbHON JESTEIbHOCTH
00y4aromIerocsi o OCBOCHHIO Y4eOHOTO COJEpIKaAHUSI.

3HaHUE XUMUH CIYKUT OCHOBOU JUIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMUEH
MIPEJICTaBICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTSIX
pemieHust TI00anbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTUSL YEJOBEYECTBA — CBHIPHEBOM,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOTUYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumMuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEH Ui caMOpa3BUTHS U (DOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHON  NeATeNbHOCTH, OSKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak M B
npohecCHOHATLHOM IS TEIILHOCTH;

3HAKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAaCT OCHOBBI IIEJIOCTHOTO
B3IJI51a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAarioM B (OpMUPOBAHUN
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOE OOpa3oBaHHE
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHM XHMHUHU O00€CTeYMBAIOTCS crienu(UKon copepixaHus
y4eOHOTO MpeIMeTa, KOTOPBIN ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HayKHd XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHUE
00y4JaroIMMHUCS CUCTEMbI TIEpPBOHAYATIBHBIX MOHATUN XWMHUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CrpykTypa copepskaHUsl MMPOrpaMMbl MO0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CopepiaHue CKIAAbIBAECTCS W3 CHCTEMbl MOHATHM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHLMILY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEAOBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBHITIOJTHSS
GyHKIUN OOBSICHEHHS U TPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mNporpaMMbl IO XMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C MPUBJICUCHNUEM 3HAHUM U3 paHee H3YUCHHBIX yUeOHBIX MpeaMeToB: «OKpy Karomuni
Mup», «bromnorus. 5-7 xknacced» U «Dusnka. 7 Kiace».

[Tpu u3yyeHUN XUMUU TPOUCXOANUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHLHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPUOOIIEHNHU K HayYHBIM METO/IaM MMO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUUYECKUX PEaKIInii, B
(GopMHpOBaHMM W pPa3BUTHM T[O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYJITHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUsI Ha CHUCTEMAaTHYeCKoe NpUOOLIeHHE OOydYarouuxcs K
CaMOCTOSITEIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  I103HAHUS,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecreueHne YCIOBHM, CMOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMUCS OIBITA
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBATH SIBJICHUS OKPY’KaIOIEr0 MUPA, UCTIOJIb3YS 3HAHUS U OTIbIT,
NOJyYCHHbIE MPU U3YYEHUH XUMHHU, PUMEHATh UX IPU PELICHWH MpoOJieM B IMOBCEIHEBHOM
YKU3HU U TPYIO0BOM 1€ATENbHOCTH;

— (opmupoBaHue y 00yyaronuxcs ryMaHUCTHYECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKU 3KOJOTMYECKH LieJecoo0pa3HOro MoBeAeHUS B OBITY U
TPYAOBON JEATEIBHOCTU B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AaJbHEHIIero 00yueHusl.



OO01miee 9nCIIoO 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€lIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BeleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o MeTogax
no3HaHUs B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI M MOJEKyIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX JJIEMEHTOB.
[IpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYJsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOI0 3JIEMEHTA B COCTUHEHHH.

Konunuectso BeniectBa. Mosib. MossipHas macca. B3auMocBsA3p KoJIM4ecTBa, Macchl U Uncia
CTPYKTYpPHBIX €IMHUII BeulecTBa. Pacuérel mo popmysiam XUMHUECKUX COSTUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BellecTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYA0H, MpaBuiaMu paboThl B jJabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHHEM, M3YYCHHE M OINUCaHUE (DPU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJICHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTyIIKE, KMIIEHHE U KOHJAEHCALUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOI0ICHNE 1
OIMCaHNE NMPU3HAKOB NMPOTEKAHUsI XUMUYECKUX PEaKIUil (pa3ioKeHue caxapa, B3auMOIeiCTBHE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapus, paszioxkenue ruapokcuaa menu (II) mpu HarpeBanwmw,
B3auMoJIeiicTBHE *kelne3a ¢ pacTBopoM coiu meau (II), n3ydenne cnocoOoB pazzesieHus: cMecei:
C TMOMOIIBI0 MarHuTta, (UIBTPOBAaHWE, BHIMAPUBAHWE, TUCTHIUIAIMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAOJIIOACHHE M ONMUCAaHHE PEe3yJbTaTOB IMPOBEIEHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIIapocTep>KHEBBIX).

Baskueiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopol — 3€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B nmpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPEHHS).
Oxcunpl. Ilpumenenune xucnmopona. CrocoObl MOMy4YeHHMsS KHUCIOpoJa B JabopaTopud H
npoMmblIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(PHUKAIHS
KHCIIOPOJA.

TennoBoir >(pdekT XUMHUYECKOW peakluh, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- H
OHAOTEPMUUYECKNE peaKkUMH. TOMIMBO: yroib M MeETaH. 3arps3HEHHME BO31yXa, YCUIICHHE
NapHUKOBOTO P deKTa, pa3pyLieHre 030HOBOTO CIIOA.

Bognopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoe, pusndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIoco0bI nony4yeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelIeCTB B BOJE. MaccoBasi A0 BELIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Poyib pacTBOpPOB B MPUPOIE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBaHuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XUMU4eckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COIEPIKAaHUS KUCIOpOJa B BO3JyXeE, MOJyuyeHHE, COOMpaHue,
pacmo3HaBaHMEe M HM3y4€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3iilaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TONMydYeHHUE, COOMpaHWE, paclo3HaBaHUE U
W3YYCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCITOIH30BaHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3Il0B BEMIECTB KOJITUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpACTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalUlaMH (HaTpueM M KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPTraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W ILEI0Yel, U3ydyeHue
B3auMoieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METaJUIAMU, PEaKIHi
HEUTpanu3aluu, MOJyuYeHne HEPACTBOPUMBIX OCHOBaHMUH, BHITECHEHHUE OJIHOTO METalljia IPYyTUM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad o TeMe «Baxuelmme Kiaccsl
HEOPraHWYECKUX COCTUHEHUID.

Ilepuoauyecknii 3axoH u Ilepuoanyeckassi cucremMa xumMudeckux siementos JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KJIaCCU(PUKAIUU XUMUYECKUX I1eMEHTOB. [IoHsATHE O Ipynmax cXOAHbBIX
AJIEMEHTOB (IIIETIOYHBIC U MIET0YHO3EMENbHBIC METAILIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIbI U TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMHYecKuxX osiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W JMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux djemeHTOB Ilepuommueckorr cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJiokeHuto B Ilepuoanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenens okucienus. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE peakui. [Iporiecchl okucienus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT WM IIEJIO0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepes3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX OHATUN, TaK U MOHSATHH, SBISIONIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CUHTE3, KJaccU(pUKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKHM 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHUYECKAasl peaKIUs

Ilepuonnueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux oanemeHtos [[. H.
MenneneeBa. CtpoeHHe aTrOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEMIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanys XuMUUYECKHX peakiuil Mo pa3IMYHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
Y4acCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB, IO OOpPaTUMOCTH, TII0 YYacTUIO KaTanu3aropa). OJK30- H
SHAOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 cCKOpOoCTH XUMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TETepOreHHbIX peakuusax. [lonsatue o
katanuse. [IonsTue o xumuueckoMm paBHOBeCHH. DAKTOPBI, BIUSIOMINE HA CKOPOCTh XMMUYECKON
peaKIu ¥ MOJI0KEHHE XUMUUECKOTO PAaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIEHUE YPaBHEHHHW OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OaliaHca.



Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOIMAIIUU BEIIECTB C PAa3JIMYHBIMU BUAAMH XUMHUUYECKOU CBsA3U. CTEneHb
mucconuaiuu. CUIbHBIE U cT1a0ble SJICKTPOIHUTHI.

Peakiun woHHOro 0OMeHa. YCIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJICTABICHUA 00 SJICKTPOIMTUYECKON Auccoruanii. KadecTBEeHHbIE PEaKIMUd Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XMMHYECKOM peakuuu OT BO3JIECUCTBHUS Pa3IMYHBIX
(bakTOpoB, UCCIEOBAaHUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca AUCCOLUALUN
KHCJIOT, I1IeJ04ei U cojieil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHWs peakUuid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICTICHHE Ta3a, 0Opa30BaHHME BOJIbI), OMBITOB, WJLTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peaklMil (FOpeHHe, peakluu pa3ioXKeHHs, COeAUHEHUsI), paclio3HaBaHUE
HEOPraHWYECKUX BEUIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pEAKUWA Ha MOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTansbl 1 MX coeIUHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpEe Xjopa (B3aUMOJECHCTBHE C METalJaMH, HEMETallaMH,
mienouamu).  XusopoBopopod. ConsiHash KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JleiicTBrue Xjopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeiire XI0puibl
Y UX HaXO0XJACHHUE B IIPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHEe CBOWCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NUYECKUE M XUMHUYECKHE CBOWCTBA
(o01mume Kak MmpeacTaBUTeNsl Kiiacca KUCIIOT | crielupudeckue). XMMUIeCKUe peaKilnu, JIexkKalnue
B OCHOBE IIPOMBILIUIEHHOTO CITOCO0a MOyueHus: CEpHON KUCIOTHL. [IpMeHeHne cepHON KUCITOTHI.
Conu cepHOM KHCIIOTBHI, KauyeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepel u €€
COCIMHEHUHN B IpUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeibl COCAUHEHUSIMU CEPbI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €r0 MpeI0TBPAIICHUS.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIECHMs. A30T, paclpocTpaHeHHE B Mpupone, (QU3NYECKHE U
XUMHUYeCKHe cBolicTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3NIecKue U XUMHUSCKUE
CBOICTBa, Moy4deHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKHE CBOWMCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
bu3nveckue W XUMHYECKHE CBOMCTBa (OOIMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
ynoOpeHuii. XUMHYECKOe 3arps3HEHHE OKPYKAIOMIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUGPUKAIII
docdopa, puzmueckue n xumudeckue cpoictBa. Oxcun docdopa (V) u dbochopnas kuciora,



bu3nYecKue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEPAIbHBIX YA0OPEHHIA.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(DUKAIINY, PACIPOCTPAHEHHE B
npupoje, Gu3ndecKkue U XMMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcunsl yraepoaa, ux GU3NYECKue ¥ XMMUYECKHE CBOWCTBA, JCWCTBHUE HA YKUBBIC OPTAHU3MBI,
MOJTy4YeHHEe U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIeMBbI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a T100aIbHOTO TMOTEIJICHUs KIMMaTta, MapHUKOBBIA 3(deKkT. YTonbHas KUCIOoTa U e
coiu, UX (U3MYEecKMe M XHUMUYECKHE CBOMICTBa, MoydeHHe U npumeHeHHe. KauecTBeHHas
peakuus Ha kKapOoHAT-MOHKI. Vcronb30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIIICHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHEHUSX yriepoia
(MeTaH, 3TaH, STUJICH, alleTUJIeH, TAHOJ, TIULEPUH, YKCYCHas KUciioTa). [[pupogHbie ICTOYHUKU
YTIEBOIOPOAOB (yTOJib, MPUPOTHBIN ra3, He(PTh), MPOIYKTHI UX MepepadboTku (O€H3UH), UX POJIb
B OBITY M NPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
yIJaeBOJaXx — M HMX POJIM B JKU3HU 4YelloBeKka. MaTepuaibHOE €IUHCTBO OPraHMYeCKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBONCTBA, MOJNyYCHHWE W TPUMEHEHUE.
Coenunaenus kpemHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEeaKkIuil Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKUe U XUMUYECKHE CBOMCTBA TaJOre€HOB M MX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriaWBaHHWS caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yYeHUE XUMHUUECKUX CBOMCTB pa3z0aBlIeHHOW CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOeHUE TMpH3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaAMHU a30Ta, ¢ochopa W MX COCTUHECHUN
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (OCPOPHBIX YI0OpEHUIA,
MoNlydeHue, coOMpaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaKlUii Ha HOH aMMOHUS U (ocdaT-uoH U U3YYCHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJelied KpPUCTAIMYECKUX pemEToK anMasa, rpadura,
dynnepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOIUU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yTIEM U yCTPOMCTBOM MTPOTHUBOTa3a, MOJTy4YeHHe, COOMpaHue, paclio3HaBaHUe U U3YUCHHIE CBOWCTB
VTJEKUCIOro ra3a, MpOBEJCHHE KAauyeCTBEHHBIX peakiui Ha KapOOHAT M CHUJIMKAT-HOHBI U
U3y4YeHHE TMPHU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHOU
MPOMBINIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIFHBIX 3a/1a4 110 TeMe «BakHeile HeMeTauibl U uX
COEIUHEHU.

MetaJyiibl M X COeITMHEHH S

OO61mas XxapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B Ilepuoanueckoii cucreme XxuMmuueckux diaeMeHToB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.



Ctpoenne MetayioB. Metajinueckas CBSI3b M METAUIMYECKas KPUCTAIIIMYECKash penIeTka.
DNEKTPOXUMUYECKUN psAJ HampshkeHud MetamioB. Dusnueckrne M XMUMHYECKHE CBOMCTBA
MeTaymioB. O0mme crocoObl MOyYeHUsT MeTaioB. [IoHATHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Koppo3uu. CrjiaBbl (CTallb, YyTyH, AIOPATIOMHHUNA, OpOH3a) M HX
MpUMEHEHNE B OBITY W IPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: NTOJI0KEHUE B [leproanueckoi cuCTEME XUMUYECKUX AIEMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaywmsi). OKCHUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MIEJTIOYHBIX METAI0B U MX COCAUHECHUM.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM U KJIBLUI: MTOJI0KeHUE B [lepuoandeckon cucreme
xuMmuueckux 3nemeHToB . M. MenneneeBa, CTpOE€HHE MX aTOMOB, HaxO0XXJACHUE B MPHUPO/IE.
dusnyeckre U XUMHYECKHE CBOMCTBA MarHus W Kajdblysa. BakHelIlnne coequHEHUST KaJIbIUS
(oxcua, TUAPOKCHI, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrteMe xumuyeckux osiementoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, UX (DU3MYECKUMH CBOWCTBAMU, U3YUCHUE
PE3yIBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHKIE BUJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICCTBUSL OKCHJIa KalbIlMs W HATpus C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KucIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(ITI), memu (I1), HaOmrOeHHME W OMHCAHUE MPOIIECCOB OKPAITMBAHMS TIJITAaMEHU MOHAMU HATPUS,
KaJIisg ¥ KaJbIMs (BO3MOXKHO HCIIOIB30BaHHUE BUICOMATEPHUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIne MeTaJlIbl U UX COCIUHEHUS).

XuMHus 4 OKpY:KamoLas cpeaa

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIoIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMomip Mpu XUMHUYECKUX OXKOrax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYKarolel cpenl (IpenenbHas JOIMyCTUMas KOHIICHTPaIUs
BemecTs, ganee — [1J1K). Poib XxuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit yIxcnepumenm:

U3y4eHHe 00pa3IioB MAaTePUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Meostcnpeomemmnuwie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XMMHUHM B 9 Kilacce OCYIIECTBISIETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTECTBEHHO-HAYUHBIX TTOHATHUN, TaK U MMOHSITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, Kiaccu(uKanus, TMEPUOIUIHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBAHHE,
U3MEpEHHE, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(DEKT, TEXHOIOTHUS, MaTePHAIIBI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJI, H3O0TOIIB,
paZIMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsii, MPOBOJHUKH, IOJYNPOBOJHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHWE BEIIECTBa, TIas,
pacTBOp, paCTBOPUMOCTh, KPHCTAJUTNYECKAs! PEIIETKA, CIIIaBbl, (pr3ndecKne BeTNUNHBI, € TMHALIBI
U3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COITHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE IOPOJBI, IOJE3HbBIE
HCKOIIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pPE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs
JIOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIMUTATEIHHON JIEATEIHPHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJBTYPHBIMU U  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMU M HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMN 00YYarOIIUXCS.

JIM9HOCTHBIE PE3YyJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3WUTUBHBIX IIEHHOCTHBIX OPUEHTALMA U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUYECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKONH HAyKHM B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIJIaJIETh JTOCTOBEPHOU MH(pOpMalMell O MEepeqOBbIX TOCTHXKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoicTBe
MUpa 1 o0IIecTBa;

2) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COILMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOHMCCIIeI0BATENbCKONW, TBOPUECKOW W JAPYIHMX BHUAAX JEATENbHOCTH, T'OTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM NIEATEIHHOCTH MPHU BHITIOJTHEHUH Y4eOHBIX, TO3HABATENILHBIX 3a/1a4,
BBIMOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE 3TON y4yeOHOH AesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATH CBOE MOBEICHUE U MTOCTYNKU CBOUX TOBAPUIIIECH C O3ULIMHA HPABCTBEHHBIX M ITPABOBBIX
HOPM C YYETOM OCO3HAHHUS NOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U COCTAaBIISIIOIIME OCHOBY AJIs
MOHMMAHUS CYITHOCTA HAYYHOW KapTHHBI MUPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPO/IBI, B3aUMOCBSI35X YEJIOBEKa C IMPUPOIHOM cpeoil, 0 posii XUMHUU B O3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIMPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUW O XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAONIOJaeMbIX TMPOIECCOB M SBJICHHI, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPHhI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypOM, IOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpec K OOyUYEHHMIO M TO3HAaHUIO, JII0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuI0, IPOEKTHON W HMCCIEA0BATENBCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B AaJbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO, YCTAaHOBKHU
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEICTBUN M HENPHUITHE BPEIHBIX MPUBBIYEK
(ymoTpeOneHuss amKorojisi, HAapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS TPABUII
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEUIECTBAMH B OBITY M peabHOMN KHU3HHU;

5) Tpy10BOro BOCHIUTAHUA:



MHTEpPEC K MPAKTUUYECKOMY M3y4eHHUI0 Mpodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
TPYIy U pe3yJibTaTaM TPYAOBOU AESITEIIbHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XWUMHH, OCO3HAHHBIA BBHIOOP HMHIUBUAYAIBHOW TPACKTOPUU TPOIOIKEHHS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENHOW Tpo(ecCHOHATbHON NEATeTbHOCTH W Pa3BUTHS
HEOOXOJIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B MPOGECCHOHATBHON CPE/IE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHUYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIIOICHUS TPaBU O€30MaCHOTO MOBEACHHS TP paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTyalUsIX, YTPOXKAIOIINX 3J0OPOBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, TIOJy4aeMble MPU U3yUYEHUU XUMUH, I pEeLIeHUs 3a/1a4,
CBA3AHHBIX C OKpYXKalolleld IPUPOJHOM CPENOM, U IOBBIIIECHUS YPOBHS JKOJOTMYECKOU
KyJbTYPBl, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeH MX pelIeHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MmerampenMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAYUMBIC M (OPMUPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUMOTe3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHU U3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAYyYHOW KapTUHE MHpA, U YHHBEpPCAIbHBIC Y4eOHbIC NEHCTBUs (MIO3HABATEIHHBIC,
KOMMYHHMKATHBHbBIE, PETYJATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIe 1eiCTBHS

basoBble Jlornyeckue 1ecTBUSA:

YMEHHUS HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHWsS IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICT XMMHUECKUX MOHATHH (BBIIEIATH UX XapaKTepHbIE IPU3HAKH, YCTaHABIMBATD
B3aMIMOCBSI3b C APYTUMHU TOHSTUSMH), HCIIOJNB30BATh TMOHATUS JUISS OOBSICHEHHUS OTACIBHBIX
($aKTOB U SBJICHUIA, BRIOUPATh OCHOBAHWUS U KPUTEPHH AJIs KIacCU(DUKAIINT XUMUYECKUX BEIICCTB
U XUMUYECKUX DPEaKIMil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHUBHBIC, JACTyKTUBHBIC, MO aHAJIOTHH),
JiefaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE MPUMEHATb B MPOLECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATh MIMPOKO
NPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMHU4eckass (GopMylia W ypaBHEHHE XUMHYECKOW peakluu — TMPU pPEIIeHuHd ydeOHO-
MO3HABATENIbHBIX 3a/lay, C Y4YETOM OBTUX MOJEIbHBIX TMPEJACTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEILIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3YyUaEMBbIX MPOIIECCaX U SBJICHUSIX.

basoBble ucciieoBare/ibCKue 1eCTBUA:

YMEHHE HMCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMUS, a
Takke B KayecTBe OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

NPUOOPETEHUE OIbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIlMM U TPOBEIACHHUIO yUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MMPOTHO3UPOBATH €r0



pe3ynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BbIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3TUYHBIX BUI0B
1 (GOpM IPECTaBICHUS, MTOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIONYJIsipHAst TUTEpaTypa
XHUMHUYECKOT'0 CO/IEpPIKaHus, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE IPUMEHATh Pa3IUYHbIE METO/IbI M 3allPOCHl IPU TIOUCKE M 0TOOpe HH(pOpMaUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIMOJHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCMOJIb30BAHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KyJIbTYPOH aKTUBHOTO MCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOATEIBHO BBIOUPATH ONTUMAIbHYIO (OpMY MpEICTaBICHUS
uH(pOpMallMl ¥ WUIIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
Opyrumu Gpopmamu rpaduku U ©X KOMOUHALUAMU;

YMEHHE HCMONb30BaTh M AHAJIM3MPOBATH B Ipoliecce yueOHOH M HcclenoBaTeIbCKOU
JEeSATENIbHOCTH UHPOPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEILCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPY>KaroIlel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBbIE YHHBepcaJbHbIe Y4eOHbIe el CTBHUA:

YMEHHS 3a/laBaTh BOIPOCH (B XOoJe auanora u (WIM) IUCKYCCHM) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBINOJHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS IPECTABIATH MOJTYyYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM ESTENIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeNaTh MPE3EHTALUIO0 pPE3yIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OMNBITa, JTAOOPATOPHOM pPAOOTHI MO HWCCIICIOBAHHWIO CBOMCTB
BEIIECTB, y4eOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3MIUN (0OCYX)ICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMS COBMECTHBIX JCUCTBUM, OINpe/ieJIeHHe KPUTEpUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOM paboTHI U pyTHE).

Pery1siTuBHbIEe YHMBepcaabHble Y4eOHbIe AeiicTBUA:

YMEHHE CAMOCTOSATEIBHO OMpPENENATh el JeSTeIbHOCTH, IJIaHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBHIOMpATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs yUeOHBIX 1 MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTAaBJIATh UIIU KOPPEKTUPOBATH IIPEVI0KEHHBIN aJITOPUTM JE€HCTBUM IIPYU BBIIIOJIHEHUH 3aJaHUN
C y4éTOM TMOJyuYeHHUs HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIIHIX,
OILICHUBATh COOTBETCTBUE MOJIYUYECHHOIO pe3yJibTaTa 3asBICHHOMN 1IeJIM, YMEHUE HUCIIONb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, ITpeJIaraéMble B yCJIOBUU 3aJJaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB 10 OCBOEHHUIO O0S3aTENBHOIO COAEPIKAHUSA,
YCTAHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpamMMoOi, BBIJCISIIOT: OCBOCHHBIC
0o0yyaromyUMHUCsT HayyHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHM, CcHerupHUecKue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JEATETBHOCTH IO TOJXYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpETANU, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K konny obydenusi B 8 kijacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

® DPACKpBIBATH CMBICT OCHOBHBIX XMMUYECKHUX MOHATUH: aTOM, MOJIEKYJa, XUMUYECKUN

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMeCh (OZHOpOAHAs U



HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBasi A0JIs1 XUMUYECKOTO AIEMEHTA
B COCOUHEHUHU, MOJSIPHBIA O0O0BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKHCIIEHUS, XUMUYECKasi peaKiysl, KiaccuuKamms
pEeaKIuil: peakuu COSANHEHUS, PEAKIINN PA3JIOKEHMS], PEaKIIMK 3aMEILECHUS], PEaKIUN
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIIOBOK 3((EKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XUMHYECKas CBS3b,
MOJISIPHAsE M HENOJIsIpHAsi KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEHTHAs! KOHILIEHTpAaIHsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHATH 3TU
HOHSITHS IIPH ONMCAHUM BEILIECTB U X IIPEBPAILCHUI;

UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY [UIA COCTaBlIeHUS (opMyn BemecTB u
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTb aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEIIECTB K
OTIpeNIeNIEHHOMY KJIacCy COEIMHEHHH 1o ¢opMysinaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbicha llepuoguueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
MIOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nojoxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuoanueckoir cucTeMbl
XMUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh IMOHITUS «IJIaBHas moarpynmna (A-rpynma)» u
«nobounas mnoarpynmna (b-rpymma)», Mameie W OOJbINKE TEPUOMABI, COOTHOCUTH
o0o3HavYeHus1, KOTopbsle UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeesieHre uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XUMHUUYECKUE
peakuuu (IO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
addekry);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpPaBHEHHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 1o (popMylie COeTUHEHUsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATENIBHOCTH — AHAIN3 U CUHTE3,
cpaBHeHHUE, 0000IICHUE, CUCTEMAaTU3AINI0, KIACCU(UKAIUIO, BBHISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — IJI1 M3Yy4YEHHUS CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIMIA,
€CTECTBEHHO-HAYyYHBIE METO/IbI TO3HAHUA — HAOII0IeHNe, U3MEpEeHHe, MOACTUPOBaHHUE,
HKCIEPUMEHT (peasbHbI 1 MBICTICHHBIH);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCylol u J1abopaToOpHBIM
000pyI0BaHHEM, a TaKXke MNpaBWIaM OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMH 1O BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U



coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJIAa W KHCIOPOJA), NMPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI 10 PAclO3HABAHHUIO PACTBOPOB IIETIOYEH U
KHCJIOT C TIOMOITLI0 MHAUKATOPOB (JTakmMyc, peHondTanernH, METUIOpaHK U IPYTHE).

K xoHmy oOydueHus B 9 kJiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSATUH: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peaKkius, XUMHUYECKas
CBSI3b, TEIUIOBOM (PEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEBJICKTPOJIUTHI, JJEKTPOJIUTHYECKAs JAUCCOLMAIMS, pPEaKUMd HOHHOrO OOMEeHa,
KaTaJln3aTop, XHWMHUYECKOe paBHOBecHE, OOpaTUMble M HEOOpaTHMBbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUM,  OKHUCIHUTENIb,  BOCCTAaHOBHUTEIb,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJIeHTHAsi, WOHHAs, METANTUYECKas), KPUCTAUIMYECKas pemeéTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMUMHYECKOH peakluu, MpeNeabHO I0IyCTUMas
koHneHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTHI M NPUMEHSTH 3TH
MOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (OpMyJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIIEKHOCTh BEUIECTB K OMNPEIEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiiaMm, BUJ XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHHMAX, 3apsi]i HMOHA II0 XUMHUYECKOU
dopmyre, xapakrep cpeasl B BOAHBIX PAaCTBOpPaX HEOPTaHWYECKHX COCIMHEHWH, THUI
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh Tabnuunyto Gopmy [leproguueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3jiuyaTh MNOHSATUS «rJlaBHas mnoarpynma (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbIINE TEPHUOBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa,
o0111ee YMCIIo 3JIEKTPOHOB U pacHpeieICHHE UX IO 3JIEKTPOHHBIM CIOSIM), OOBIICHATH
o0Imue 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB JJIEMEHTOB M HX COCIMHEHHH B
Ipejesax MaJblX MEPUOJOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XUMHUUYECKUE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMHUECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenu(uUecKrue XUMHYECKHE CBOMCTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPK/Asl ONMCAHUE TPUMEPAMHU MOJIEKYJISPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKONW TUCCOUMUALMU KUCIIOT, IIEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pPEeaKUUil MOHHOTO OOMEHA, YpaBHEHUS pEaKIIHid,
HNOATBEPXKJAIOLIUX CYLIECTBOBAHME TE€HETUYECKOM CBSA3M MEXKAYy BEIECTBAMU
Pa3JIMYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKaHUs XMMHUYECKUX MPEBPAIllEHUH B Pa3INYHBIX YCIOBHUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEII[ECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHs, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

coOnrofaTh MpaBuja MOJB30BAHUS XUMHUYECKOW TMOCYIOH ©  J1abopaToOpHBIM
o0opysoBaHHEM, a TaKKe MpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMH IO BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYESHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBONTH PEAKIMH, TOATBEPKIAONINE KAYECTBCHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, UoAuaA-, KapOoHaT-, (ocdar-,
CWIHMKAT-, Cylnb(]ar-, THIPOKCHI-UOHBI, KAaTUOHBI AMMOHHS ¥ HOHBI W3YYECHHBIX
METAJIJIOB, MTPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;
NPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENbHON NeATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CHUCTEeMATHU3AIHNI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€H — JUIsI M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIMi, €CTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUS — HAOIIOACHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).



CIHOCOBbbI OLEHKHM JOCTUXEHUSA VYYAILIUMUCA NJAHUPYEMBIX
PE3YJBTATOB
JlJisi OLIEHKHM JOCTHKCHHS yYaIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB MO XMMHH MOKHO
HCIIOJIb30BATh CIICTYOIINE CIIOCOOBI:
1. Tekyuiee onieHUBaHUE:
o CcHCTeMa YCTHBIX BOIPOCOB U yNPaKHEHHIA;
o cHcTeMa 3a/laHUi Pa3IMYHOW THIIOJIOTHMM U YPOBHS CIIO)KHOCTH JUISI OLICHKHU
YCBOEHHUS OT/AEIbHBIX 3JIEMEHTOB COJIEP>KAHUSI KOHKPETHOU TEMBI;
o KpaTKOBpeMEHHbIE MUCbMEHHBIE pa0OTHI 10 UTOTAM U3YUYEHUS OTJCIbHOMN TEMBI;
0o XUMHUYECKHUH NUKTAHT U JIp.
2. TemaTuyeckoe OlLICHUBAHUE:
o BBISBICHUE U OIICHKA JIOCTIKEHHUSI 00pa30BaTEIbHBIX PE3yIbTaTOB, CBI3aHHBIX C
W3YYCHHEM OTMIEIBHBIX TEM 00pa30BaTeNbHON MPOTPAMMEI.
3. IIpoMexxyTo4HOE OlICHUBAHUE:
o OIEHKa [0 UTOraM HM3y4YeHHUs KpYIHBIX OJIOKOB 00pa3oBaTENbHOMN MpOrpammsl,
BKJTFOYAIOIIEH HECKOJIBKO TeM WM (POPMUPOBAHUE KOMIUIEKCHOTO OJIOKa yU4eOHBIX
NIEUCTBUI.
4. HrtoroBoe OlleHUBAHUE:
o OIIEHKa Pe3yJbTaTOB OCBOCHHUS 00pa30BaTEIIbLHON MPOTrpaMMBbl 3a yUeOHBIN TO/.



YYEBHO-METOAUYECKOE OBECIHEYEHHUE  OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus, 8 kmacc/ TI'abpuensn O.C., OctpoymoB W.I'., CnagxoB C.A., AkumoHepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHue

* Xumus, 9 kiace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagko C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHue

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

[Tporpamma kypca xumun 1715 8-9 KiaccoB 001Ie00pa30BaTeIbHBIX YUPEKICHUHN (aBTOPHI
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnaakoB)

VYpoku xumuu B 8 kiacce. Meroandeckoe nmocooue. Atopel: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Cnagkos, . B. AkceHoBa

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCblI U PECYPCbl CETHU
HUHTEPHET

videouroki.net . www.yaklass.ru

http://school-collection.

edu.ru/catalog/rubr/

http://c-books.narod.ru

http://www.alhimik.ru



http://www.yaklass.ru/
http://school-collection/
http://c-books.narod.ru/
http://www.alhimik.ru/

MUWHHUCTEPCTBO MPOCBELIEHUS POCCUIICKOW ®EJAEPALIMMN
JTIOHEIKAS HAPOJHAS PECITYBJIMKA
T'OCYJAPCTBEHHOE BIOTKETHOE
OBIIEOBPA3OBATEJIBHOE YUYPEK/JIEHUE
«TOKYUYAEBCKAS LIIKOJIA Ne 1 TOPOJACKOI'O OKPYTA JOKYYAEBCK»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO

HA 3acelaHHH 3aMecTUTENb IUpeKTOpa  IIpUKa3oM IUpeKTopa
METOIHYIECKOr0o no yuebnoi padore 'BOY ot «21» aBrycta 2024 1. Ne 11
obvenunenns 'LOY «JJOKYUYAEBCKAS I'BOY JIOKYUAEBCKAS
A LA koA Ne 1 LIKOJIA Ne 1

I.0. IOKYYAEBCK» I.0. JOKYYAEBCK)» I.O. JOKYYAEBCK»
YUHTENEH €CTECTBCHHO- B.U. [Inexanosa B.JI. Ilynak

MaTEeMaTHYCCKOTO I[UKJIa
[TpoTokon Ne 1
oT «20» aBrycta 2024 r.

« __ »asrycra 2024r.

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHE

(ID 5505271)

y4eOHOro npeamera «Xumus. ba3oBblii ypoBeHb»

J1s1 oOyuaromuxcs 8 — 9 kimaccon

Pa3pabortano yuurenem:
Herpuio Tatesina CepreeBna

2024-2025 y4eOHbIii roa



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJaudecTBO Yacos
Ne HaumeHoBaHue pa3iesioB K n daekTpoHHbIe (UU(POBHIE)
n/n TeM MPOrpaMMbl Bcero OHTPOJIBLHBIE PAKTHYIECKHE o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThbI
Pa3znei 1. IlepBoHayaibHble XUMHYECKHE OHSTHUS
Xumust — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [{OK
) MPAKTUYECKOM JIeATETLHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEeKa
12 BemecTBa 1 XuMu4ueckue 15 1 Bbubmunoreka LIOK
) peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxHeillne npeacTaBuTeJ i HEOPraHMYeCKUX BellecTB

21 Bozayx. Kucnopona. [Tonstue 06 6 1 but6mmoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o kucnorax ] 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [Tousitue 06 5 1 1 bubmmoreka LIOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pazpnen 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB. XUMHY€ECKAs

cBsI3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE PC€aAKIIUMN

3.1

[Tepuonuueckuii 3aKOH 1
[Iepuonnueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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
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XUMHUYECKHX dj1eMeHToB 1. 1.
Menneneea. CTpoeHue aroma

XUMHYECKas CBA3b.

but6mmoreka [IOK

3.2 g&ﬁiﬁiﬁiﬁ;ﬂme — 8 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



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

9 KJIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/t P Kontpoabsnsbie | IlpakTnyeckune (upp )
NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUuMHYeCKHE PeaKIIUA
L1 [ToBTOpenue u yrayOiaeHue 3HaHUH 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxImit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIUS. 2 1 1 bubanorexka HOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pnen 2. HemeTa/uibl M UX COeIMHEHUSA
)1 OO01mas xapaKTepruCcTUKa XUMUIECKUX 4 1 bubanorexka HOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmmorexa [OK
' PymHet. -€p https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO1as xapaKTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [IOK
' PyTH&L ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1as xapakTepucTUKa XUMHUYECKUX
2.4 anemeHTOB [VA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LHOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3nea 3. Meraaibl 1 HX COeIUNHEHHUS
bu6mmoreka [IOK
A i 4
3 Obmpe cBoficTBa MCTAIIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1
3 aXHEeUIe MeTaJuIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepHaiisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 4 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 69



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Jara Tema ypoka KomnnuecTs
0 4acosB
n/m TJ1aH dakt
Pa3nea 1. IlepBonavanbHble XUMHYECKHE TOHATHS 20

1 03.09 IMpeamer xumun. Pojib XUMHHK B J)KU3HU YellOBEeKa. Tea v BelecTa 1

2 04.09 ITonsaTre 0 MeTOAaX MO3HAHUS B XUMHU 1

3 10.09 IlpakTuyeckas padora Ne 1 «/lpasuna pabomul 6 1abopamopuu u npuémuvl 0OpawjeHus ¢ 1
J1A60PaAmMopHbLIM 000PYO0BAHUEM »

4 11.09 . 1
Uuctele BemectBa 1 cMecu. CriocoObl pasziesieHus: cMeceit

5 17.09 . . 1
IIpakTnyeckas padora Ne 2 «Pazoenenue cmeceli (Ha npumepe OUUCMKU NOBAPEHHOLL COJIU) »

6 18.09 1
ATOMBI U MOJIEKYJIBI

7 24.09 1
XUMHUYECKHE 3JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMUYECKUX SJIEMEHTOB

8 25.09 1
[IpocThle u citokKHbBIE BEMIECTBA

9 01.10 1
ATOMHO-MOJIEKYJISIPHOE YUE€HUE

10 02.10 3aK0OH MOCTOSTHCTBA COCTaBa BEeIIECTB. XuMuueckas popmyina. BareHTHOCTh aTOMOB 1
XMMHYECKHX IEMEHTOB

11 |08.10 1
OtHocuTenpHas aroMHast Mmacca. OTHOCUTENbHASI MOJIEKYJISIpHAs Macca

12 09.10 1
MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUU




13 |15.10 1
KonuuectBo BeniectBa. Monb. MosnsipHas Macca

14 16.10 1
du3nyecKkrue U XUMUYECKHE SABJICHUSA. XUMUYECKas peaKius

15 ]22.10 1
KonTpoabHas padora Ne 1 no teme «BemecTBa 1 XuMHYecKHe PeaKIMu»

16 |23.10 . 1
[Ipu3Haku 1 ycinoBUs NPOTEKAHUSI XUMHUECKUX PEAKIUI

17 |05.11 1
3aKOH COXpAaHEHUSI MACChl BEIIECTB. XMMUYECKHUE YPABHEHHUSI

18 06.11 . 1
Bolunciienns koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM XUMUYECKUX PEaKIIHi

19 12.11 . 1
Knaccudukanus XuMUYeCKUX peakiuil (CoeIMHEeHUs, Pa3I0KeHUs, 3aMeleHUs, 0OMEeHa)

20 13.11 N . 1
M. B. JlomoHOCOB — yuéHblil-3HUIKKI0ONEANCT. OO00IIeHHE U cUCTeMaTH3allksl 3HAaHU N

Pa3nen 2. BaxHeiiine npeacTaBUTe 1M HEOPraHU4eCKHUX BeleCTB 30

21 19.11 1
Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopox — anemeHT u npoctoe Bemectso. O30H

22 20.11 dusndecKrue 1 XUMHUYECKHE CBOMCTBA KUCIOPOoaa (peakiuu oKuciaeHus, ropeaue). [lonstue 06 | 1
OKCHJaX

23 26.11 CrniocoObl nosyyeHus: KUCI0poa B 1a00paTOpuu U NPOMbILUIEHHOCTH. [IpuMenenne 1
KHCIIOpOIa

24 27.11 TemnoBoit 3P PeKT XUMUIECKON peaklnu, IOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, 3K30- U 1
SHAOTEPMHUYECKUX PEaKLUIX

25 03.12 1
TomnmBo (HedTh, yroas u MeTaH). 3arpsa3HeHHE BO3yXa, CIOCOObI €T0 MPeIO0TBPAIICHHUS

26 04.12 IIpakTuyeckas padora Ne 3 no meme «llonyuenue u cobuparue Kuciopooa, usydetue e2o 1

CBOUCMEB)




27 10.12
Bonopon — snement u npocrtoe BemiecTBo. Haxoxaenue B npupoje

28 11.12 .
duznyeckre U XUMHYECKHe CBOMCTBa Bogopoaa. [Ipumenenne Bogopoaa

29 17.12
[TonsaTHe 0 KHCIIOTaX U COJAX

30 18.12
KontpoabHnas pa6ora Ne 2 no teme «Kucsopoa. Bogopoa. Boga»

31 24.12
CrniocoObl noxyyeHust BOAOpoa B J1adopaTopuu

32 25.12 IIpakTuyeckas padora Ne 4 no meme «llonyuenue u coouparue 6000pooa, uzyueHue e2o
C80UCM8Y

33 08.01 . ,
MounsipHbiil 00b€M ra3oB. 3aKoH ABOTraipo

34 14.01 Borunciienns 06b€Ma, KOJIMYECTBA BEILIECTBA ra3a M0 €ro U3BECTHOMY KOJIMYECTBY BELIECTBA
Wi 00bEMY

35 15.01 Brruncnenus 006EMOB Ta30B 10 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUN
ra3zoB

36 21.01 .
du3nyecKkre U XMMHUYECKHE CBOWCTBA BObI

37 22.01 .
CocraB ocHoBanuii. [lonsTre 06 nHIUKAaTOpax

38 28.01 Bona kak pactBopuTtens. HachlllieHHbIE M HEHACHIIIIEHHBIE pacTBOPHI. MaccoBas J10Jis BEIIECTBA
B PacTBOpE

39 29.02 IIpakTuyeckas padora Ne 5 o reme «/lpucomosnerue pacmeopos ¢ onpedeiéHHOU MAcCo8ol
0oell pacmeopEHHO20 8eUlecmeay

40 |04.02
Oxkcuppl: coctaB, KiaccupuKkaius, HOMEHKIATypa

41 05.02

HOJ’Iy‘IeHI/Ie 1 XUMHYECKHUE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX 1 aM(i)OTepHI)IX OKCHJOB




42 11.02 1
OcHoBaHus: cocTaB, Kiaccudukaius, HOMEHKJIaTypa

43 12.02 . . 1
[TonydyeHne n XMMHYECKHE CBOMCTBA OCHOBaHUI

44 18.02 1
Kucnotsr: cocras, knaccuduxarus, HOMEHKJIATypa

45 19.02 . 1
[Tony4yenne 1 XMMHUYECKUE CBOMCTBA KUCIIOT

46 25.02 . . 1
Conu (cpenHue): HOMEHKJIATypa, CIIOCOObI MOIYyYEHUsI, XUMUYECKHE CBOMCTBA

47 26.02 IIpakTuyeckas padora Ne 6. Peutenue sxcnepumeHmanvuuix 3aoay no meme « OCHoGHvle 1
KAACCbl HeOP2AHUYeCKUX COeOUHeHUL)

48 04.03 . 1
['eHeTnyecKkas CBsI3b MEXAY KJlacCaMU HEOPTAHMUYECKUX COETMHEHUHN

49 05.03 . 1
O0600menne 1 CUCTEeMaTU3aLUs 3HAHUT

50 11.03 . 1
KonTpoabHnas padora Ne 3 no teme «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COeIMHEH Ui

Paznen 3. Ilepuoanuecknii 3axon u [lepuognueckasi cucrema xumnueckunx djemenToB . U. MenpgeneeBa. Ctpoenne | 15
aToMoB. XumMnuecKkasi cBsi3b. OKMCIHTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINH

51 12.03 [lepBble MONBITKU KIaCCU(PUKALNNA XUMUYECKUX 31eMEHTOB. [IoHATHE O rpynmax cXOJHbIX 1
HJIEMEHTOB

52 18.03 . 1
[Iepnognuecknii 3akoH u Ilepuoanueckas cucrema xumudeckux iemeHToB J[. M. MenneneeBa

53 19.03 1
[Tepuoasl, rpymbl, TOATPYMIIIbI

54 |01.04 1
Crpoenune aromoB. CocTaB aTOMHBIX sifiep. 30Tomnbl

55 02.04 CtpoeHnue 1eKTPOHHBIX 000JI09€K aTOMOB 3JieMeHTOB [lepuonnueckoii cuctemsr 1. . 1

Meunneneena




56 08.04 XapaKTepHucTHKa XUMHUYECKOT0 3JIEMEHTA 110 ero nojoxenuto B [lepuoauyeckoit cucreme /. U. | 1
Meunneneena

57 109.04 3nauenue lleproguueckoro 3akoHa s pa3BUTUsA HayKu U npakTuku. J[. M. MenneneeB — 1
y4€HBIH, MeIaror ¥ rpakIaHuH

58 15.04 DIEeKTPOOTPHUIIATEIHHOCTh ATOMOB XUMHUYECKHUX dJIEMEHTOB/ Bcepoccutickas nposepounas 1
paboma

59  |26.04 1
Honnast xumuyeckas CB3b

60 | 22.04 1
KoBaneHTHas nossipHasi XuMu4eckas CB3b

61 23.04 K 1

OBAJICHTHAS HETIOJIIPHAS XMMHUYECKas CBS3b

62 |29.04 1
CreneHb OKUCIEHUS

63 30.04 1
OKHCITUTETHHO-BOCCTAHOBUTEILHBIC PEAKITHH

64 | 06.05 1
OxuCIUTEeNN U BOCCTAHOBUTEIN

65 07.05 1
KonTpoabsHnas padora Ne 4 no teme «Ctpoenue atroma. XuMu4yeckasi CBSI3b»

66 13.05 . . 1
PesepBublii ypok. O600111€HNE U cCUCTEMAaTH3alMs 3HAHUMA

67 14.05 P . . 1

e3epBHBIN ypok. O0001eHne 1 cucTeMaTu3aius 3HaHun

68 20.05 . . 1
PesepBublii ypok. O6001IeHHE U CUCTEMATH3AIMS 3HAHHUHA

69 |21.05 . . 1
PesepBublii ypok. O6001I€HHE U CUCTEMATH3AIMS 3HAHHUHA

HUTOIO: 69 yacoB




9 KJIACC

No Jara Tema ypoka Konuuectn
0 4acoB
n/n IU1aH daxr
Paznen 1. BemecTBo M XUMMYeECKHE PeaKIMU 17

1 04.09 ITepnoguueckuit 3akoH. [lepuoanyeckas cuctema xumMuieckux 3inemenToB . . MenneneeBa 1

2 05.09 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB 1

3 11.09 1
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB

4 12.09 . . 1
Bunbl XuMyuuyeckoi CBS3M U TUIIBI KPUCTAJUIMUECKUX PEILIETOK

5 18.09 KonTpouabHnas padora Ne 1 no reme «IloBTopenne u yriy0/jeHue 3HaHUI OCHOBHBIX 1
pa3aeoB Kypca 8 kiaaccay

6 19.09 . 1
Knaccudukanus XuMUYeCKUX peakiyil Mo pa3iMyHbIM PU3HAKAM

7 25.09 [TonsiTHe 0 cCKOpOCTH XUMHUYECKOM peakunu. [IoHATHE 0 TOMOT€HHBIX U I€TEPOTreHHbIX 1
peaKIusax

8 26.09 [TonsiTe 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI, BAUSAIOIINE HA CKOPOCTh XUMHUUYECKOH peakiuu | 1
U TI0JI0’KEHHUE XMMHYECKOT0 paBHOBECUS

9 02.10 1
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMU

10 |03.10 . 1
Teopust anekTponuTuyeckoi aucconuanuu. CuiabHbIe U Cl1a0ble 3JEKTPOIUTHI

11 09.10 . 1
HoHHbIe ypaBHEHUS peaKLUi

12 10.10 XVMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE MPEACTABIICHUN 00 IEKTPOIUTHUECKON 1
JUCCOLMALIUN

13 16.10 . . . . 1
XVMHYECKHE CBOMCTBA COJIEH B CBETE MPEJCTABICHUI 00 3JIEKTPOJIUTUYECKOMN IUCCOLMAIIN




14 17.10 . 1
[TonsiTEe 0 THIpONIN3E CONEH

15 23.10 . 1
O06o0011eHre U cucTeMaTU3alus 3HaHU

16 24.10 1
IIpakTuyeckas padora Ne 1. «Pewienue sxcnepumenmanbHulx 3a0au»

Pa3zpnen 2. Hemerasiibl M UX cOeIMHEHHUS 25

17 06.11 . 1
OO0mias xapakTepUCTUKA rajJoreHoB. XUMUYECKHUE CBOMCTBA Ha MPUMEPE XJI0pa

18 07.11 KonTposabHast padora Ne 2 1o TeMe «JIeKTPOJIUTHYECKAS JUCCOUMALN. XUMHYECKHE 1
peakiuu B pacTBOPax»

19 13.11 . 1
XnopoBogopon. ConsiHasi KUCJIOTa, XMMUYECKHE CBOMCTBA, OJIy4YeHUE, IPUMEHEHNE

20 14.11 . N . 1
IIpakTuyeckas padora Ne 2 o reme «llonyuenue consiHoU KUCTOMbL, U3YYEHUE €€ CEOLICTBY

21 20.11 . 1
Brrunciienns 1o ypaBHEHUSIM XUMHUYECKUX PEAKIIUA, €CITH OJMH U3 PEareHTOB JIaH B N30BITKE

22 21.11 1
OO01uas xapakTepucTuka 31eMeHToB VIA-rpynmsl

23 27.11 AnnorponHsie Moaudukanuu cepbl. HaxoxieHne cepbl U €€ COSTMHEHUI B IPUPOJIE. 1
XUMHYECKHE CBOKWCTBA CEPBI

24 28.11 o 1
CepoBosiopoa, cTpoeHue, (pu3nueckre 1 XUMUYECKUE CBOMCTBa

25 04.12 . 1
Oxcunpl cepol. CepHast KHCIIOTa, (U3UIECKUE M XUMUYECKUE CBOMCTBA, IPUMEHEHNE

26 05.12 XHUMHYECKHE PEaKIINH, JIXKAIMe B OCHOBE IMMPOMBIIIJIEHHOTO CIIOC00a MOJy4YeHHS CEPHOM 1
KHUCJIOThl. XMMUYECKOE 3arpsi3HEHUE OKPYIKAIOUIEH Cpe/ibl COeIMHEHUSIMU CEPhI

27 11.12 1

Brruucienrue MacCoBOM JOJIM BbIXO1a MMpOoAYKTa PCaKIUHN




28 12.12 OO6mias xapakTepuCTUKa 3J1IeMEeHTOB V A-rpynibl. A30T, pacpoCTpaHEHUE B IPUPO/IE,
dbuznueckre U XMMHUYECKUE CBOMCTBA

29 18.12 .
AMMuak, ero pu3ndecKkre U XUMHIECKHE CBOMCTBA, TIOJyUYEeHNE U TIPUMECHECHHE

30 19.12 .
IIpakTnyeckas padora Ne 3 no teme «/lonyuenue ammuara, uzyueHue e2o COUCmE»

31 25.12 N .
A3OTHas KHCIIOTa, €€ (U3NIEeCKIEe U XUMUIECKUE CBOMCTBA

32 26.12 Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHUS B Ka4€CTBE MUHEPAJIBHBIX yI00PECHHIA.
XHMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpefibl COeTMHEHUIMH a30Ta

33 08.01 ®dochop. Oxcua pochopa (V) u pocdopHas kucnora, Gu3ndecKre 1 XUMUIESCKUE CBOMCTBA,
NOJIy4YeHHUE

34 09.01 Hcnons3oBanue ¢pochaToB B KaUeCTBE MUHEPATBHBIX YI0OpeHU. 3arpsi3HeHUE MPUPOTHOM
cpenanl hocharamu

35 15.01 .
VYrnepon, pacripocTpaHeHue B Ipupojie, Gu3nueckre U XMMHUYEeCKUe CBOMCTBA

36 16.01 Oxcunbl yriieposia, ux (pu3uv4ecKue 1 XUMUIECKHUE CBOMCTBA. DKOJIOTHIECKUE TIPOOIIEMBI,
CBs3aHHbIE ¢ oKcuaoM yriaepoza (IV)

37 22.01 .
VYroisibHAs KACIOTA U €€ COIU

38 23.01 IIpakTnueckas padora Ne 4 no treme «Ilonyuenue yenexkucnozeo eaza. Kauecmseennas peaxyus
HA KapOOHAM-UOH »

39 29.01
[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KaK O COSAMHEHHIX yTiepoaa

40 30.01 .
Kpemuuii u ero coeguHeHus

41 05.02 IIpakTHyeckas padora Ne 5. Peuwenue sxcnepumeHmanvbuulx 3a0ay no meme « Basicuetiuiue
HeMemauibl U UX COeOUHEeHUs

42 06.02

KOHTpOﬂbHaﬂ paGOTa Ne 3 mo Treme «BaskHelinne HeMeTaJLJIbI M UX COCANHCHU N




Pa3gen 3. MeTa/sibl M UX COeTUHEHU S

20

43 12.02 OO0m1as xapakTepUCTUKA XUMUUYECKUX 3JIEMEHTOB — METaJuIoB. MeTallmnyeckast CBs3b U 1
MeTaJIn4yecKasi Kpuctainyeckas pemérka. Puznyeckue CBONCTBAa METAJIOB

44 13.02 . . . 1
XUMHUYECKHE CBOMCTBA METAIOB. DJIIEKTPOXUMHUYECKUN P HATPSIKEHUN METAIIIIOB

45 19.02 OO6mre cnocoObl mosydeHus: MeTauioB. CriiaBbl. BeIYucieHus Mo ypaBHEHUSM XUMUYECKHUX 1
peaKIuii, €clii OJUH U3 PEareHTOB COACPKUT IPUMECH

46 20.02 1
[TonsiTHE O KOPPO3UHU METAILIIOB

47 26.02 1
[IlenouHbie MeTAIIIBI

48 27.02 1
Okcupl ¥ THAPOKCUIBI HATPUS U KaJIHSI

49 05.03 . . 1
[[lenouHO3eMeNbHBIE METAJUIbI — KaJbLUA U MarHUM

50 06.03 . 1
Baxneiimme coeluHeHUS KaJIbLIHS

51 12.03 . 1
O06o0011eHre U cucTeMaTU3alus 3HAaHU

52 13.03 N . 1
XKécTkocTh BO/IBI M CIIOCOOBI €€ YCTpaHEHHUS

53 19.03 N . 1
IIpakTuyeckas padora Ne 6 mo reme «Kécmxocms 600bl u Memoobl e€ YCmMpaHeHUsL»

54 20.03 A . 1

JTIOMUHUI

55 02.04 . 1
AmMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCUAA

56 03.04 Keneso 1

57 09.04 1

Oxkcuppl, TuApokcuabl U conn xenesa (1) u sxenesa (111)




58 10.04 . 1
O06o0011eHre U cucTeMaTU3alus 3HaHU

59 16.04 IIpakTuyeckas padora Ne 7. Pewenue sxcnepumeHmanvuulx 3a0ay no meme « Basicuetiuiue 1
Memaibl U UX COeOUHEHUs»

60 17.04 Brruncnenus nmo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CJTU OJIMH U3 PEareHTOB JIaH B H30BITKE 1
WJIM COJICPKUT IpuMecu. BolunciaeHuss MaccoBOM JIOJIM BRIXOAA MPOIYKTa PEAKIINU

61 23.04 . 1
O06o0011eHre U cucTeMaTU3alus 3HaHU

62 24.04 . 1
KonTpoabsHast padora Ne 4 o Teme «BaskHeiimue MeTaJJIbl M UX COeIMHEHM D)

Pa3nen 4. Xumus u okpy:kaomas cpejaa 3
63 30.04 B o 1
€IIECTBA U MaTepualbl B TOBCEIHEBHON KU3HU YEIOBEKA

64 07.05 . 1
XHMMHYECKOE 3arpsA3HEHUE OKPYKaroIIe cpeabl

65 14.05 1
Ponp xuimuu B perieHuun 3K0J0THYeCKUX MpoodIiem

66 15.05 . . 1
PesepBublii ypok. O600111€HNE U cCUCTEMATH3alMs 3HAHUMA

67 21.05 . . 1
PesepBublii ypok. O600111€HNE U cCUCTEMATH3aLMs 3HAHUA

68 22.05 . . 1
PesepBublii ypok. O600111€HNE U cCUCTEMAaTH3alMs 3HAHUMA

UTOrO: 68 yacos




	химия 8-9 класс
	RP__KhIMIYa__8-9_kl

