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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBliEHA Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOM MpPOrpaMmbl
OCHOBHOTO 00mero obpazosanus, npeactaBieHHBIXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboueil MporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILMHU TMPENOIaBaHUs
y4eOHOro mpeaMeTa « XuMush» B 00pa3oBaTelibHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma nmo xumuu Aa€T NpeJCTABIEHUE O LEJAX, OOIIe cTpareruu oOydeHwus,
BOCIIUTAHUSI U Pa3BUTHS OOYYAIOMIMXCS CPEJACTBAMU Y4€OHOIo IMpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE MPEMETHOE COJIep)KaHKe, MIPEIyCMaTPUBAET PaCpPEICIICHUE ero Mo Kiaccam
U CTPYKTypUpPOBaHHE IO paszlieiaM M TeMaM TMpOorpaMMbl IO XHUMHUH, OIpeaeseT
KOJMYECTBEHHbIE M KAUYECTBEHHbIC XapPaKTEPUCTHUKU COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIHLHOCTh U3YUYEHUSI XUMHUHM C YUYETOM MEXKMPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€M, JIOTMKM Yy4yeOHOro TpoIllecca, BO3PACTHBIX OCOOEHHOCTEH OOydJarouuxcs,
oTpezesnsieT BO3MOKHOCTH MPEAMETa I peain3aiui TpeOOBaHUM K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOW MpPOTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, a
Takke TpeOOBaHUM K pe3ysibTaTaM OO0y4YeHHUs XMMHUHM Ha YPOBHE IeJiel h3ydeHus mpeIMeTa
U OCHOBHBIX BHJOB y4€OHO-TIO3HABATEIbHOU NEATEIbHOCTU O0YYarOIIerocsl Mo OCBOCHMIO
y4eOHOTO CoIepKaHUsl.

3HaHWE XUMUU CIIY>KUT OCHOBOW 11 (DOPMHUPOBAHMSI MUPOBO33PEHUS 00y4arOIIerocs,
€ro MpeCTaBJICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (pOpMUpyeMbIie
XUMHUEN TPEACTABICHHUS O B3aUMOINPEBPAIEHUSX SHEPTUU M 00 HBOJIIOIMHU BEIIECTB B
PUPOE, O MYTAX PEIICHUS IIO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUYECKOW, TMHUIIEBOM UM SKOJOTMYECKOM O€e30MacHOCTH, MpodieM
3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peaju3aliid BO3MOXKHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHMS
KYJBTYPBI INYHOCTH, €€ 00111e# 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpOBAHWE MBIIUICHUS © TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcs, HaBBIKOB 170 CaMOCTOSITEIIHOM yueOHOU JeSITeIbHOCTH,
HKCIIEPUMEHTAILHBIX U UCCIIEIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B MOBCEIHEBHOMN
KU3HH, TaK U B MPO(HECCUOHATBHOU IEATeIbHOCTH;

3HaKOMHUT CO CMENU(UKONW HAYYHOTO MBIIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJISiIa Ha EOUHCTBO MPHUPOABI W YEIOBEKa, SBJSETCS OTBETCTBEHHBIM JSTaloM B
(OopMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYarOIINXCs;

CIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTHYECKOE OOpa3oBaHUE
00yJaroImXxcs.



JlanHble HanpaBlIeHUS! B 00YYEHUH XUMUU 00€CTIeUNBAIOTCS CHEIU(PUKON CoaepKaHUs
yu4e0HOro MpeAMeTa, KOTOPbIM SBISETCS MeNaroruiyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI HayKH XMMUU HA ONIPEACIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa30BaHusl OPUEHTUPOBAH HAa OCBOECHUE
00y4JarolMMHUCS CUCTEMBbl II€PBOHAYAJIBHBIX IOHATUN XHWMHH, OCHOB HEOPTaHWYECKOU
XUMHH ¥ HEKOTOPBIX OTJEJIBbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKOW XUMHUH.

CtpykTypa coaepKaHHs MPOTrpamMMbl IO XUMHUH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOT'O
noaxona K e€ uzydeHnro. CoJep:kaHue CKIAAbIBAETCS U3 CUCTEMBI IOHIATHI O XUMUYECKOM
JJIEMEHTE U BEILECTBE M CHUCTEMBbl MOHATUH O XUMHUYECKOM peakuuu. O0e 3TH cUCTEMBI
CTPYKTYPHO OPTaHM30BAaHBI [10 MPUHIHNITY [10CIEA0BATEIBHOIO Pa3BUTUS 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IIPEJICTAaBICHUN 00 3JEKTPOJUTUUYECKOM AUCCOLUALIMY BEIIECTB B pacTBOpaXx.

TeopeTndeckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE DMIIMPUYECKHU IOJYYECHHBIX W
OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YpPOBHA K JIPYyromy,
BBINOJIHSAS (PYHKIUN OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPAKTUYECKOIO IIPUMEHEHUS U ITOJyYEHUS U3YYaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl MO XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O
XUMHAYECKON COCTABJIAIOIIEM HAy4YHOW KAapTUHBI MHpA B JIOTMKE €€ CUCTEMHOW NPUPOIBI,
LIECHHOCTHOI'0 OTHOILICHUS K Hay4YHOMY 3HAaHHUIO M METOJAM IIO3HaHMs B Hayke. M3ydyenue
XUMHH MPOUCXOIUT C MPUBJICUYECHUEM 3HAHUM M3 paHee M3yUYEHHBIX YYEOHBIX HPEIMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc.

[Ipu n3yyeHun XuMUU NPOUCXOTUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOU HAYKH
KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUECKON AESITEIbHOCTH YeJIOBEKA U KakK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajaua Y4eOHOIro MpeAMeTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEHITNX (PAKTOB, TOHITHI, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUM, ITOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKH, B MPHOOIICHUH K HAYYHBIM METOJAM IO3HAHUS MpPHU U3YyYEHUU BELIECTB U
XUMUYECKUX pPEaKUui, B (OPMUPOBAHMM M PA3BUTUU I[IO3HABATENIBHBIX YMEHHMH M HX
OPUMEHEHUH B Yy4eOHO-IIO3HABATEIbHOW U Yy4eOHO-UCCIIENOBATENbCKON IESITebHOCTH,
OCBOEHHUU MpaBUJI 0€30M1aCHOT0 0OpaIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipu n3ydyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BAKHOE 3HAYEHUE
npuoOpesu Takue 1eJu, KaK:

—  (opMUpOBaHME  HHTEUIEKTyaJlbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHUH, CTIOCOOHOM
alalTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM KU3HU;



— HAMpaBIICHHOCTh OOY4YEHUs Ha CHUCTEMAaTUYECKOe MPUOOIICHHE OOYyJarommXcs K
CaMOCTOSITEJIbHOW  MO3HABATEJIbHOM  JESTEIBbHOCTH, HAy4YHbIM METOJaM [O3HaHUA,
(bopMHPYIONTUM MOTHBAITIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecrnieyeHHrEe YCIOBUM, CIIOCOOCTBYIOIMIUX MPUOOPETEHUIO OOYYaIOMIMMUCS OIBITA
Pa3HOO0Opa3HOM NeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIMI ), UMEIOIUX YHUBEPCATBLHOE 3HAUCHUE JJIsS Pa3JIMYHBIX BUJIOB JI€SITEILHOCTH;

— (opmupoBanue o6mel GyHKIIMOHATHPHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCIIE YMEHUN OOBSCHITH M OILICHUBATh SIBIICHUS OKPYXKAIOIIETO MHpa, HCHOIb3Ys
3HAHUS U OIBIT, OJYYECHHbIC NMPU U3YyUYEHUU XUMUU, IPUMEHSTh UX TIPU PELICHUU NpoodiieM
B [IOBCETHEBHOM KU3HU U TPYJIOBOM AEATEIBbHOCTH;

— (opmupoBaHre y O0Oy4arOmMUXCS TYMAaHHUCTHYECKUX OTHOIICHHWH, TTOHUMAaHUS
IIEHHOCTH XUMHYECKUX 3HAHUH I BBIPAOOTKH DKOJIOTHYECKH 1IeJIeCO00PA3HOTO MTOBEICHUS
B OBITY U TPYJIOBOM JESATEIBHOCTU B IEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIICH
MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAalMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTDPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIBHEHIIIEr0 00yUeHHUS.

OO111ee YucIo 4YacoB, OTBEIEHHBIX JIJISI U3YUYCHHS] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJIeNI0), B 9 kiacce —
68 yacoB (2 Jaca B HEZIEINIO).



COJAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KW3HU YEJIOBEKAa. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. PU3MYECKUE CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsTue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BameHTHOCTP aTOMOB XHWMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass aromMHas Macca. OTHoOCUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BeniectBa. Mosib. MonsipHas macca. B3anmocBs3p KoJMuecTBa, Macchl U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl mo ¢hopmysiaM XUMUYECKUX COSTUHEHUM.

OU3NYECKNE U XMMHYECKUE SBJICHHS. XUMUYECKAsl Peakuus U €€ MPU3HAKUA. 3AKOH
COXpAaHEHHUS MacChl BellecTB. XUMHUYECKUE ypaBHeHMs. Kiaccudukanus XUMHYECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEeHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, mpaBuiaMu pabOThI B 1a0OpaTOpUU U IpUEMaAMHU
oOpailieHus ¢ 1abopaTOpPHBIM 000PYAOBAaHUEM, U3YUEHUE U OMUCAHUE (PUBHUECKUX CBOICTB
00pa3iioB HEOPraHUYECKHUX BEIECTB, HAOMIOAeHUE (U3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHUE caxapa B CTYNKE, KUICHUE W KOHJEHCAIUMsS BOJIbI) M XMMHUYECKHX
(ropeHue cBeYM, MPOKATMBAHHE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHCIOTOM)
SABJICHUN, HAONIOJICHWEe W OMNHCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakiui
(pa3ioxxeHue caxapa, B3aUMOJICHCTBUE CEPHOU KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe
ruapokcuaa meau (I1) mpu HarpeBaHuu, B3aUMOJIEHCTBUE Kejle3a ¢ paCTBOPOM COJIM MEIH
(I1), m3ydeHnue crocoOOB pa3JieiCHUS CMECEi: C IMOMOIIBI0 MarHuTa, (pUIBTPOBAaHUE,
BBITIApYBaHUE, MUCTWLISALMS, XpomaTtorpadus, MPOBEICHUE OYMCTKA MOBAPEHHOM COJIH,
HAOJIIOJICHUE W OIMHCaHWE Pe3yJbTAaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHUE MOJIEJIEH MOJIEKY (I1apOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3ngyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — 31€MEHT U MpOCTOE BEIIECTBO.
Haxoxaenue kuciopoja B mpupoje, (U3MYECKMe U XHUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcupapl. [lpumenenune kucimopoma. CrnocoObl MOMyYEHUsS KHUCIOpoAa B
nabopaTopud U TMpOMBIIIIEHHOCTH. KpyroBopor kwuciopoga B mnpupone. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBorr 3h(HEKT XUMUUYECKOW PEAKIUU, TEPMOXUMHUYECKHUE YPABHEHHS, JK30- H
SHIOTEPMHUYECKHE peakiuu. TOIIMBO: yrojb M METaH. 3arpsA3HeHuEe BO3JyXa, YCUJICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHrue 030HOBOTO CJIOS.



Bopopon — snemeHT u mpoctoe BemecTtBo. Haxoknenue Bogopoaa B HOPUPOJE,
bu3NYecKue 1 XUMUUYECKHIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI moydeHus. KucioTer u comm.

MousipHbIit 00BEM Ta30B. Pacdu€Thl 0O XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbI. Boma kak pactBoputenb. PactBopel. HaceileHHbie n
HEHACBHILICHHBIE PACTBOPBL. PacTBOpUMOCTH BEHIECTB B BOJEe. MaccoBasi 0Jisl BELIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Pob pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Bojpl B mipupojie. 3arpsa3HeHrue NpupoaHbix Boa. OxpaHa U OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuanl. Kiaccudukaius oKCHUIOB:
coseoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM@OTEepHbIE) U  HECOJIeOOpa3yIoIIne.
Homenknarypa okxcumoB. Pu3nUeCKHMe M XMMHUYECKHE CBOWCTBAa OKCHUIOB. llosmyuyenume
OKCHUJOB.

OcnoBanusi. Kiaccudukanus ocHoBaHUM: MIETOYHM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. Ouznueckue U XUMUYECKHUE CBOMCTBA OCHOBaHMU. [lomyueHue
OCHOBaHUHU.

Kucnotel. Kinaccudukanusa kucnor. Homenknatypa kucinor. ®Pusmueckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekeroma. Ilomydenue
KHUCJIOT.

Conu. HomeHknarypa coneil. @u3nueckue U XuMHYeCcKue cBoiicTBa coneil. [lonmydyenue
coJei.

['eHeTnyeckas CBSI3b MEXKAY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENCIICHUE COJAEpKaHUA KHCJIOpOJa B BO3AyXE, IOJIy4YEeHUE,
coOupanue, pacro3HaBaHWE U U3yUYEHUE CBOMCTB KHUCIOPOaa, HAOIIOIEHNE B3aUMOICHUCTBUS
BEILIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHHUSI U TpPEKpallleHus ropeHus (moxapa),
O3HAKOMJIEHHE C Oo0pa3llaMu OKCHUJOB M OINHCAHUE MX CBOWCTB, MOJy4YeHHUE, COOMpaHue,
pacro3HaBaHHe W HM3yYE€HHE CBOMCTB BOJOpOJia (TOpPEHHE), B3aUMOJECHCTBHUE BOJOPOJA C
okcugom menu (1) (Bo3MOXKHO MCIONB30BaHUE BUIEOMATEPHATIOB), HAOIIOIEHHE 00pa3IoB
BEILIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHUE OCOOCHHOCTEM paCTBOPEHHUSI BEIIECTBC
PAa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEAECTEHHON MACCOBOM J0JIECH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBUME BOABI C METalIaMH (HATPUEM M KalbI[UEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB), HUCCIEIOBAaHUE OOPA3I[0OB HEOPTaHUUECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHHS OKPACKH MHIAMKATOPOB B pACTBOPax
KHCJIOT W Iesouyei, uzydeHue B3aumojencTBusi okcuna menu (I1) ¢ pactBopom cepHoi
KUCJIOTBI, KHCIIOT C METAJUIaMH, PEAKIUi HEeUTpaau3alyu, MOJy4eHHWE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHUE OJHOIO0 MeETayla JIpPyTMM W3 PacTBOpa COJIM, pELICHUE
DKCIIEPUMEHTAIIBHBIX 3314 10 TeMe « BaKHENIINe Ki1acChl HEOPTaHUYECKUX COCAUHECHUIN.



IHepunoanuyeckuii 3akoH u Ileprnoanyeckas cucreMa xumu4eckux jiaemenros /1. U.
MenpneJieeBa. Ctpoenne  atomoB. XuMMHYeCKasi  CBA3b. OxucaurenbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble TOMBITKK KIaCCUPUKAIUU XUMUYECKUX 3J1eMEHTOB. [loHsATHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE
ras3el). JIE€MEHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuomnueckas cucremMa XuUMHUYECKHX 3yeMeHToB [[. U.
MenneneeBa. Kopotkonepuoanass u amuHHonepuogHas Gopmsl [leproanueckoit cucteMsl
xumuueckux anemMeHTtoB [[. M. Menneneesa. llepuonpsr u rpymmbsl. OU3HYECKUHA CMBICIH
IOPSIKOBOIO HOMEpa, HOMEPOB IEPHUOA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J0YeK aToMoB MepBbiXx 20 XuMHUUYecKuX 3JeMeHToB llepunoanueckoit
cucremsl 1. 1. MenneneeBa. XapakTepuCTHKa XUMUYECKOIO JIEMEHTA I10 €r0 IMOJI0KEHUIO
B [lepuomnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM  HM3MEHEHMS  paguyca  aTOMOB  XHMHMYECKHX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuonnueckom CHCTEMBI XUMHUYECKUX
JIEMEHTOB JUUISl pa3BUTUS HayKu U NpakTuku. /. 1. MenneneeB — yu€Hblil ¥ rpakJIaHUH.

Xumunyeckass  cBsi3b.  KoBasieHTHass  (mosispHass U HENOJSpHast)  CBS3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucineHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccer
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3lioB BELIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJECICTBIE THAPOKCUIA
IMHKAa C pPacTBOPaMHM KHUCJIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB, WILIIOCTPUPYIOMINX
IpPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (rOpeHHe, peakiUu pPa3ioKEHUs,
COCIUHEHHUS ).

Mesrwcnpeomemmnuwle céasu

Peanmnszanust MeXIpeOMETHBIX CBSI3€M NpU  M3YYEHHMM XUMUM B 8  KJacce
OCYULIECTBIISIETCS YEPEe3 UCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUN, TAK U
MOHSATHM, SIBJSIFOIUXCS CUCTEMHBIMHM Ul OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTecTBEeHHO-HAay4HbIE TMOHSATHS: HAy4YHBIA (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3, CHHTE3, KiaccuuKanus, MNepPUOJUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@®usuka: marTepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, WMOH, HYKJIHWJ, W30TOIIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKHUM 3apsii, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEUIECTBa, ra3, (pU3nuecKre BEeJIUYUHbI, AUHHUIIBI U3MEPEHUs, KOCMOC, TIJIaHETHI,
3BE3/1b1, COJIHIIE.



buonorus: porocunTes, apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOIBI, IOJIE3HBIE
MCKOIIA€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[lepnomnuecknit 3akoH. Ilepuognueckas cucrema Xxumudeckux syemeHToB /J[. .
MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XMMHUYECKHUX
JIEMEHTOB IIEPBBIX TPEX NEPUOMNOB, Kajus, KIS U UX COCIMHEHHW B COOTBETCTBHM C
II0JIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBS3U. THUIBI KPHUCTAUIMUECKUX PELIETOK,
3aBUCHMOCTbh CBOWCTB BEILIECTBA OT THUMNA KPUCTALINYECKOW PEIIETKA U BHJIA XUMHUYECKOU
CBA3U.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIECTB. XMMUYECKUE CBOMCTBA
BCILECTB, OTHOCAIIMXCS K pa3IMYHBIM  KJIaccaM HEOPraHWYECKUX  COCAMHEHMIA,
TE€HETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanms XUMHYECKMX pEaKUUd IO pa3MyHbIM NpHU3HAKaM (MO0 4YHUCITy U
COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO H3MEHEHUIO
CTEMEHEW OKHUCIIEHUS XUMUYECKHUX DJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). OK30- U S3HI0TEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTue 0 ckopocTH XUMHUUECcKoi peakuuu. [loHaTre 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTeHHBIX M T€TepOTreHHbIX peakuusx. [lonsTtue o
karanuse. [loHATHE O XHMMHYEeCKOM paBHOBecHH. PakTOpbl, BIMAIOIIME HAa CKOPOCTH
XUMHUYECKON PEAKIUH U MOJ0KEHHE XUMUYECKOIO PAaBHOBECHSI.

OKHUCANTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU, 3JIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBLHOU pEaKIUH. CocraBiienue YpaBHEHUM OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN C UCIIOJIb30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus BHEKTPOJUTHUYECKON JHUCCOUMALMU. IJEKTPOJUTBI W HEANEKTPOJIUTHI.
Karnonsl, aHnoHsl. MeXaHn3M JUCCOLMALMM BEIIECTB C Pa3JIMYHbIMH BUJAMU XUMHYECKON
cBsa3u. Crenenpb qucconuanu. CuiabHbIe U cIa0ble AIEKTPOJIUTHI.

Peakiuun moHHoro oomMeHa. YcClioBUs MPOTEKaHUsI Peakluid HOHHOTO OOMEHa, MOJIHbIE
M COKpalllEHHbIE MOHHBIE ypaBHEHUA peakiuid. CBOMCTBa KUCIOT, OCHOBAaHUW U COJICH B
CBETE MPEACTaBICHUM 00 SJIEKTPOJUTHUYSCKOM auccornuanyu. KadyecTBeHHbIE peakinu Ha
HoHbI. [ToHsITHE O THAPOIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJENIIMH KPUCTAJUIMUECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB U HEMETauioB (rpadura W aiMasa), CIOXKHBIX BEIISCTB (XJOpuaa HaATpPHs),
VICCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKUMU OT BO3JIECUCTBUS Pa3IMYHBIX
(GakTOpoB, HCCIEAOBaHUE  DJIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEHIECTB, Ipolecca
JUCCOLIMAIIMU KHUCIIOT, IIeJI0Yel U cojieil (BOBMOMXHO HCIIOJIb30BAaHUE BUAEO MaTepUalOB),



IPOBEICHUE ONBITOB, WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa
(oOpa3oBaHue Ocajka, BBIJIEICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WIUTFOCTPUPYIOLIUX
IPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI (TOpeHHE, pEeaKkIUu pPa3iIoKEHUs,
COCIMHEHMsI), PACIIO3HABAHWE HEOPIaHWYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PELLICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC
creneHn okucieHusa. CTpoeHue U (pU3M4ecKre CBOMCTBA MPOCTHIX BELECTB — TaJIOI€HOB.
XUMUYECKUE CBOICTBA Ha IMpUMEpE XJiopa (B3aMMOJEICTBHE C METAJLIaMH, HEMETaJJIaMH,
menouamu). XuopoBoaopord. CossiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
IpuMeHeHue. [lelicTBue Xjopa M XJIOPOBOAOPOJA HA OpPraHM3M 4YeJOBEeKa. Baxuenmme
XJIOPUIBI U UX HaX0KJIEHUE B IPUPO/IE.

OOmas xapakrtepuctuka 371eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHcieHus. CTpoeHne U (PU3NUYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa W Cepbl. AJUIOTPOIHBIE MOAM(PUKALMH KUCIOPOAAa M cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPO/I, CTPOCHUE, (PU3MUYECKUE U XUMUUYECKUEe cBOMCTBA. OKCHBI
cepbl Kak MpEACTaBUTEIM KHUCIOTHBIX OKCuAoB. CepHas KUCIOTa, (PU3NYECKHE H
XMMHUYECKHE CBOMCTBa (OOIIME Kak MpEACTaBUTENS Kilacca KHUCIOT U crleuupuueckue).
XUMUYECKUE PEeaKIuy, JeKallMe B OCHOBE MPOMBIIIJIEHHOIO Coco0a MOIyYeHHs] CEpHOM
KUCIOTHL. [[puMeHnenne cepHoit KucimoTel. COM CEPHOU KUCIIOThI, KAYECTBEHHAS PEAKIUs Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUI B TpHpoae. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaroIlel Cpelbl COCIMHEHUSIMU cepbl (KUCIOTHBIE AOXKIU, 3arps3HEHHUE BO3Ayxa U
BO/I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHHUS.

OO6mast xapaktepuctuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHH OKUCIEHUS. A30T, paclpoCTpaHEHHWE B MpUpoae, (umyeckue H
XUMUYecKue cBoicTBa. KpyroBopor azora B npupoae. AMMHAK, €ro (U3HYECKUE H
XUMHUYECKUE CBOWCTBA, MoJlyueHHWe U npuMeHeHHe. Coiln aMMOHMS, UX (QU3MUYECKUE U
XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MoydeHue, PU3NYecKre U XUMUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJ1acca KUCIOT U crieuuduueckue). Micnoib30BaHMEe HUTPATOB U COJIEH aMMOHUS B KaYECTBE
MUHEpaIbHBIX YI0OpEeHU. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl COSUHEHUSIMU
a3oTa (KUCJOTHBIE MJOXKAM, 3arpsi3HEHUE BO3J1yXa, MOYBbI U BoA0EMOB). Docdop,
aioTponHbie Moaudukamuu Gdocdopa, duznUeckue U XUMHUECKHe cBoMcTBa. OKcup
dbocdhopa (V) u dochopHas kucimora, GU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MOJIyUCHUE.
Hcnonb3oBanue (ochaTroB B KauecTBE MUHEPATBHBIX YI00PEHUI.

Oo6mast xapakrepuctuka 371eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble  CTENEHU  OKUCJIEHMs.  YTJepond,  aUIOTpONHbIe  MOAU(HUKAIUH,
pacrnpocTpaHeHHe B MpuUpoAe, (PHU3NYECKHEe M XUMHUYECKHEe CBOWCTBA. AjcopOuus.
Kpyrosopor yriepoga B mpupone. Okcuabl yriepoaa, Mx (U3Myeckue U XUMHUYECKUE



CBOMCTBA, JIEUCTBHE HA >KMBBIC OPTAaHU3MBI, MOJYyYEHHUE M MPUMEHEHHE. DKOJOTUYECKUE
npoOiemMbl, CBs3aHHBIE ¢ okcuaoMm yriepoaa (IV), rumoresa rmoGanbHOTO MOTETUICHHUS
KJIUMaTa, MapHUKOBBIM >(dekT. VYroipHas kuciaora U €€ coiam, uX (Qundeckue Hu
XUMHUYECKUE CBOMCTBA, MOJyueHHe W mpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHarT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM
XO3SMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPTAHUYECKUX BEILIECTBAX KaK O COSAMHEHUAX YTiiepoaa
(MeTaH, STaH, J3THJIEH, AlETUJICH, STaHOJ, TJHMLEPUH, YKCyCHas kuciora). [Ipuponnbie
MCTOYHUKHU YTJIEBOAOPOJOB (Yroiib, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHl UX MEPEPadOTKU
(6eH3MH), WX POJIb B OBITY M NPOMBINUICHHOCTH. [loHATHE O OMOJOTUYECKH BaKHBIX
BEIIECTBAX: XHUpax, OenKax, yrieBojJaXx — U MX POJHM B KM3HMU YelloBeka. MatepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue U XUMHUYECKHE CBOMCTBA, IMOJYyYEHUE M IMPUMEHEHUE.
Coenunenust kpeMHust B mpupoje. OOmue mnpencrabienus o6 okcuae kpemaus (1V) wu
KpeMHHeBOW KkucioTe. CHIIWMKATBl, WX HWCIOJIh30BaHHE B OBITY, B MPOMBIIIJICHHOCTH.
Bakueiiimme cTpouTeNbHBIE MaTepuaibl: KepaMuKa, CTEKJI0, IIEMEHT, OETOH, KeJIe300€TOH.
[TpoGiieMbl ©€30MacHOTO HCIIONB30BAHUS CTPOUTENIBHBIX MAaTepUANOB B IOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumeHm:

M3yuyeHHe OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI,
MPOBEICHNE KAa4YeCTBEHHBIX PEAKIUH Ha XJIOPHUI-WOHBI M HAONIOACHHE IPU3HAKOB UX
MPOTEKaHUsI, OMBITHI, OTpaXKarolue PU3NUECKHEe U XUMHUUYECKHE CBOMCTBA rajJOr€HOB U MX
COCIMHEHHMM (BO3MOXKHO HMCIOJIB30BAHKME BHJIEOMATEPUAIOB), O3HAKOMJICHUE C OOpa3iaMu
XJIOpUJOB (TaJOreHHUIOB), O3HAKOMJIEHHME C oOpa3uamMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXXHO HCIIOJB30BAHUE BHUAEOMATEPUANIOB), HAOMIOJAEHUE Tpolecca OOYrIMBaHUS
caxapa MOJA JCHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIOTHI, U3yUYCHHE XUMHUYECKUX
CBOMCTB pa30aBJICHHON CEPHON KUCIIOTHI, TPOBEICHNE KAUeCTBEHHON peaKIluu Ha Cyibdar-
WOH U HaOJIOJIcHUE TpU3HaKa €€ MPOTEeKaHus, O3HAKOMJICHUE C (PU3UYECKUMH CBOMCTBAMU
azora, ¢ochopa U HUX COEAUHEHUU (BO3MOXKHO HCIOJIB30BAHUE BHUJACOMATEPHUATIOB),
oOpa3naMu a30THBIX U PochHOpHBIX yAOOpPEHU, MOJydeHre, COOUpaHue, pacrno3HaBaHUE U
W3YUYCHUE CBOWCTB aMMHUaKa, MPOBEICHWE KAaYECTBEHHBIX pEAaKIMii Ha WOH aMMOHHS W
dbocdar-uoH 1 U3ydeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHUE KOHIIEHTPUPOBAHHON
a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIB30BAaHHWE BHUICOMATEPUAIOB), W3Y4YCHUE
MoJieJield KpUCTAJUIMYECKUX pPEemETOK anMasa, rpaduta, ¢yiiepeHa, O3HAKOMIIEHHE C
IPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
MPOTHUBOTa3a, MOJMy4YeHUe, coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWMCTB YTIICKHUCIOTO
rasza, MpOBEJEHNWE KAYECTBEHHBIX pPEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI U W3YYCHHE
MPU3HAKOB MX MPOTEKAHUs, 03HAKOMIIEHHUE C MPOAYKIIMEH CHIMKATHOW MPOMBINIJIEHHOCTH,
pelIeHre YKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHel e HeMeTaTbl U UX COSTUHEHUS.



MeTaJibl 1 MX COeIMHEHU S

OO6mrasi XapakTEepUCTUKA XUMHUYECKUX HJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM UX
nonoxkenus B llepmogmyeckon cucremMe xumudeckux snemeHToB [l M. MenneneeBa u
ctpoeHusi atomMoB. CTpoeHue MeTajuioB. MeTamimyeckas CBsI3b M METaTIMYecKas
KpHUCTaJUTMYeCcKas pemeTka. DNEKTPOXUMUYECKUHN sl HANIPSHKEHU MeTaiuioB. DPU3MYECKue
U XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crmocoObl momydeHus meTtawioB. [lonstue o
KOPPO3HH METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI X OT Koppo3uu. CriaBel (CTajib, YyT'yH,
JTIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaIUIBL: MOJIOKEHUE B [Ieprondeckoil CucTeMe XUMUYECKUX AJIEMEHTOB
. N. MenneneeBa, CTpOCHHE HUX aTOMOB, HaxoXXjJeHUWE B mpupoaec. DPu3nMyecKue Hu
XUMHUYECKUE CBOWCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUIIBl U THUAPOKCHUABI HATPUS U
kanus. [[pumeHeHne menoYHbIX METAJUIOB U KX COCIMHEHHUI.

[IlemoyHO3EeMENBHBIE METAUIBI MAarHUW M KaJIbLUW: moyiokeHne B I[lepuomnueckon
cucreMe xumuyeckux aneMeHToB . . MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0X/JICHUE B
npupone. Pu3MUeCKHe M XUMHUYECKHME CBOMCTBA MarHus M Kajnpluus. Baxunenmme
COCAMHEHUS Kaiblug (OKCHA, THUAPOKCUMI, coin). JKECTKoCcTh BOABI W CHOCOOBI €&
YCTpPaHECHUS.

AmomMuHui: nosioxkeHue B llepuoandeckol cucreme XUMUYECKHX 3ieMeHToB JI. .
MenpgeneeBa, CTpOEHME aToOMa, HaxXxOoXJaeHuUEe B Ipupone. Duznyeckue U XUMHUUYECKHUE
CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIPOKCH 1A ATFOMUHUSI.

Kenezo: monoxenue B llepmomnmueckor cucreme xumuyeckux ssemeHtoB . U.
MenpaeneeBa, CTpOEHUME aToOMa, HaxXOXJeHue B Ipupoae. Duznyeckue U XUMUUYECKHE
cBoiicTBa >kene3a. Oxcunpl, ruapokcunbl U comu >kenesza (l1) u xenesa (Ill), ux cocras,
CBOMCTBA U IOJy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJJIOB U CIUIABOB, WX (DU3UYECKUMHU CBOMCTBAMH,
U3y4YeHHUE PE3yJbTaTOB KOPPO3UU METAIIOB (BO3ZMOXHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
OCOOEHHOCTEW B3aUMOJEUCTBUS OKCHUJA KaJbIUsi U HATpUi C BOAOM (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOJBI, Ipollecca
TOPEHUS Kejie3a B KUCIOPOoje (BO3MOXKHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB), TPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMd HAa MOHBI: MarHus, KajJblHs, AIIOMHHUA, IAHKA,
xkenesa (1) u xenesa (1), memu (I1), HabmroneHne U onmMcaHe MPOILIECCOB OKpAITWBAHUS
IJJAMEHH MOHAMU HATpUs, Kaausl U Kajdblys (BO3MOXHO UCIIOIb30BAHUE BUICOMATEPHUAIIOB),
uccinenoBanue ampOTEpPHBIX CBOMCTB THAPOKCHAA QJIIOMHUHHMS W THAPOKCHAA IIMHKA,
pelIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHEHIlINe METAJUIbl U UX COCTUHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB W XUMHUYECKMX peakiuid B ObiTy. IlepBas momomp mpH
XAMHUYECKUX 0KOTax U OTPABIICHUSX.



XHWMHMUYECKOE  3arpsi3HEHHE  OKpYXKarolled cpenbl  (ImpeneibHas — JOIyCTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemeHnn SKOJ0THIECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0Opas3loB MaTepHaloB (CTEKJIO, CIUJIaBbl METaJUIOB, MOJUMEpHbBIC
MaTepuabl).

Mestcnpeomemmnuie ceasu

Peanmuszanuss MexXnpeaMETHBIX CBsi3eéM NpU  M3YyYeHMM XuUMUM B 9  Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUN, TaK U
MOHSATUM, SIBJISIFOIIMUXCS CUCTEMHBIMHM [IJII OTAEJIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIE TMOHSATHS: HAY4YHBIH (pakT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KilaccupuKalusa, MEePUOJUIHOCTh, HAOMIOJACHHE, DKCIEPUMEHT,
MOJICJIMPOBAaHUE, HW3MEPEHHUE, MOJIEb, SIBJICHUE, MAapHUKOBBIA 3(PQPEKT, TEXHOJIOTus,
MaTepUaIbl.

@usuka: marTepus, aTroM, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWJA, H30TOIBI,
PaaOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsif, INPOBOJHUKH, IOJYIIPOBOAHUKH,
JAJIEKTPUKH, (POTORJIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTaNIMYeCcKass pemérka, CIUIaBbl, (PU3MUECKHE BEIMYUHBL,
€AMHMIIBI U3MEPEHMSI, KOCMUUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE31bl, CONHIIE.

buonorus: porocuntes, avixanue, Ouocgepa, 3KkocucTeMa, MUHEPaJIbHbIE YI00pEHUS,
MHKPO3JIEMEHTBI, MAKPOJJIEMEHTBI, IUTATEIILHBIE BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJbI, IOJIE3HBIE
HCKOIIAa€MBbIE, TOILUIUBO, BOJHBIEC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS TPOTPAMMBI OCHOBHOTO OOIIEro oOpa3OBaHUS
JOCTHTAIOTCSI B XO/¢ OOyYEeHHS XUMHU B €IUHCTBE YYEOHOH © BOCIUTATEIHHOM
JNEATEIIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUHUCKUMHU COLHUOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMH B OOIIECTBE NMpPaBWJIAMH U HOPMaMH
MOBEJACHUS U CIHOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMSI, CAaMOPA3BUTUA U COIMATN3ALUU
00yJaronuxcsl.

JInyHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIbITA EATEIbHOCTH HA
€€ OCHOBE, B TOM YHCJIE B YACTH:

1)IaTpuoTH4YECKOro BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJICJNIO, TOHUMAHMS 3HAUYCHUS XMMUYECKOM HAyKW B JKM3HU COBPEMEHHOTO
o011ecTBa, CrOCOOHOCTH BIAAETh JOCTOBEPHOM MH(POpMALIUEH O MEPEIOBBIX JTOCTHHKEHUSIX
Y OTKPBITUSIX MUPOBOM U OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUSA:

MPEACTABICHUS] O COUMAIBHBIX HOPMAax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUN B
KOJUIGKTUBE, = KOMMYHHUKAaTUBHONW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOUCCIIEI0BATEILCKOM, TBOPYECKON W JPYTrUX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH MPU BBIMOIHEHUH Y4EOHBIX, MMO3HABATEIIbHBIX
3a/1a4, BBIMOJIHEHUM XUMHYECKUX DKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB,
CTpEeMJICHMSI K B3aUMONOHMMAHWI0O U B3aMMOIIOMOIIM B TMPOIECCe OTOW Yy4eOHOU
NEATEeIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJICHHE M MOCTYIKH CBOMX TOBAPHUILIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

3)LIEeHHOCTH HAYYHOI' 0 O3HAHUSA:

MUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE W XUMHUYECKOW peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIIOIINE OCHOBY IS
MOHUMAHUSl CYIIHOCTH HAy4YHOW KApTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPObI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJHOM Cpelo, O
pPOJIM XUMHUU B NTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHUW MO XUMHH,
HEOOXOMUMbIC i1 OOBSICHEHHS HAOIIOaeMBbIX IMPOIIECCOB W SIBIICHWM, MO3HABATEIHHOM,
WH()OPMAITMOHHONW M YUTATEIhCKOM KYyJIbTYPbl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHOM
paboThl ¢ y4yeOHBIMU TEKCTaMHU, CIPABOYHOM JUTEPATypOM, AOCTYIMHBIMH TEXHUUYECKUMU
cpeAcTBaMu MH(OOPMAIIMOHHBIX TEXHOJIOTHH;



WHTEpEC K 00yUEHHUIO U TIO3HAHUIO, JTF0003HATEIHFHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM0o0oOpa30BaHUI0, NPOEKTHOW M MCCIENI0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TaJIbHEUIIIEM;

4)popMupoBaHUA KYJIbTYPbI 310POBbS.

OCO3HAaHHUE IIEHHOCTH 3>KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHHUE IMOCIEICTBUI U HENPUATHE BPEIHBIX
MPUBBIUCK (YIOTPEOJICHHS aTKOTOJIsI, HAPKOTUKOB, KypPeHHS ), HEOOXOMMOCTH COOJTIOICHUS
npaBui 0€30MacCHOCTH NP OOpaIIeHUH ¢ XMUMUYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpPEC K MPAKTHYECKOMY M3YYECHHIO Npodeccrii W TpyAa pas3iIMyHOrO poja,
YBaOXEHHE K TPyAy U pe3ylibTaTaM TPYJIOBOM JAESITEILHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHUsSI TPEAMETHBIX 3HAHUM 1O XHWMHUU, OCO3HAHHBIM BHIOOP WHIAMBUIYATBHON
TPAEKTOPUH MPOJIOJDKEHUSI 00pa30BaHUs C YYETOM JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XHUMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, ycHenrHoi mnpodeccroHaaIbHON
NEATeIbHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCS B
po(eCcCUOHATIBEHOM CpeJIE;

6)3K0,10r14eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOLIEHUE K MPHUPOJEC KaK HMCTOUYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 3I0pPOBOr0 M Oe30macHoro oopasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M TICUXUYECKOMY
3I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS MpaBuil 0€3011aCHOTO MOBEIECHUS PU padboTe
C BEILIECTBAMU, a TAK)KE B CUTYAlUsIX, YTPOKAIOIIMNX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUSA, MOJydYaeMble MPU U3YYCHUH XUMUH, IS PEHICHUS
3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJHOW CpEeNoH, IS TOBBIIIEHUS YPOBHS
9KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS I100ANTBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeEM U
NyTeld HUX PELICHUS] MOCPEICTBOM METOJOB XHMMHH, YKOJIOTHUYECKOTO MBILIIJICHUS, YMEHHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTranpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE i1 (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOUIIEHAYyYHbIE TMOHATUSA (3aKOH, TEOpHs, MPUHLMUIL, TUIOTEe3a, (akT,
CUCTEMa, MPOLECC, SKCIEPUMEHT U JPYyroe.), KOTOphIe HCHOJB3YIOTCS B E€CTECTBEHHO-
HAyYHBIX YYEOHBIX TPEIMETaX W IMO3BOJSIOT HAa OCHOBE 3HAHWM W3 OTUX TMPEIMETOB
dbopmMupoBaTh MPEACTABICHUE O IEJIOCTHOW HAy4yHOW KapTUHE MUpa, U YHHUBEpCaJIbHbIE
yueOHbIe JIecTBUs (TTO3HABATEIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), KOTOpPHIC
obecrieunBarOT (OpMUpPOBAHME TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUEOHOM AESITEeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckmne aeiicTBUs:



YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUIMA:
pacKpbIBaTh CMBIC XHUMHUYECKHX TMOHITUH (BBIACHATH HX XapaKTEepHbIE MPU3HAKH,
YCTAaHABJIMBAaTh B3aUMOCBSI3b C JAPYTUMU TMOHSTHUSMH), HCIOJb30BATh TMOHATHUS JJIS
OOBACHEHMSI OTACNIbHBIX (DAKTOB M SBJIICHWM, BHIOMpPATb OCHOBAHUS M KPUTEPUU ISt
KJ1accu(UKaMyM XMMUYECKUX BEIIECTB U XUMHUYECKUX PeaKIui, yCTaHaBIMBATh MPUYUHHO-
CJICJCTBEHHBIE CBSI3M MEXK]Yy OOBEKTaMU HM3YYEHUS, CTPOUTH JIOTMUYECKUE PaACCYKIACHUS
(MHAYKTUBHBIC, IETYKTUBHBIE, 10 aHAJIOTUH ), 1€J1aTh BBIBOJIBI U 3AKIIOUCHHUS;

yMEHUE IPUMEHSTH B MPOIIECCe MO3HAHUS MOHATHS (MPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMHUHU, MPEOOPa30BBIBATH IIUPOKO
OpUMEHSIEMbIE B XUMHUHU MOJICNIbHBIE TPEACTABICHUS — XUMHUYECKUUA 3HaK (CUMBOI
JIEMEHTA), XUMUYecKas (popMylia U ypaBHECHHE XHUMHYECKOW PEaKIUH — MPU PEIICHUH
y4eOHO-TI03HABATENIbHBIX 337a4, C YUYETOM 3THX MOJEJbHBIX MPEICTABICHUI BBISBISITh U
XapaKTepU30BaTh CYIIECTBEHHbIC TPU3HAKHU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIIid, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUUNHHO-CIIC/ICTBEHHBIE CBSI3U
U TIPOTUBOPEUHS B U3YyUAEMbIX MTPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE UCTOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KadeCTBE OCHOBBI JJIi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMBITA MO TUIAHUPOBAHUIO, OPraHU3AIMU U MPOBEICHUI0 YYCHUUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 X0JI0M IPOLIECCA, CAMOCTOSTENBHO MPOTHO3UPOBATH
ero pesysbrar, (GopMyaupoBaTh OOOOIIEHHUS W BBIBOJBI MO PE3YJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIISTH OTUET O MPOJICIIAaHHOMN padoTe.

Pabora c nnopmanueii:

yMEHUE BBIOWpATh, AHAIU3UPOBATH M HHTEPHPETUPOBATH MH(POPMAIMIO Pa3IUUHBIX
BUJIOB U (hOpPM IPEACTaBICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAS
JUTEpaTypa XUMHYECKOTO COJIepKaHMs, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa),
KPUTUYECKU OIIEHUBATH MPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAITHIO;

YMEHHUE TMPUMEHATh pa3IM4YHbIE METOJIbl W 3alpochl MpPU TIOUCKE U 0TOOpe
uH(pOpMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HECOOXOAUMBIX NJisi BBITIOJHEHUS Y4EOHBIX U
MO3HABATENIbHBIX 3a/lad  OMNpEAE]IEHHOr0 TuMla, MpuoOpeTeHue ombpiTa B 00JIacTU
UCIOJIb30BaHUSI MHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUN, OBIAJCHHUE KYJIbTYPOU
AKTUBHOTO HCITOJIb30BAHUSI PA3JMUYHBIX TMOWCKOBBIX CHUCTEM, CAMOCTOSITEIHHO BHIOMPATH
ONTUMAJIbLHYIO (opMy TIpejcTaBlIeHUs] HHGOPMAIIUA U WIUTIOCTPUPOBATH pellaeMble 3a/1aun
HECJIOKHBIMHU CXeMaMH, TuarpaMMamu, IpyrumMu popMamu rpaduky U UX KOMOUHAITUSIMU;

YMEHUE HCIOJIb30BaTh U aHAIM3UPOBATH B MPOIECCE YUEOHON M MCCIIEI0BATEIbCKOM
NEeATETLHOCTH WHGOPMAIMI0 O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA H
TPAHCIIOPTa HA COCTOSTHUE OKPYKAIOIIEeH MPUPOJHOM Cpeibl.



KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJle¢ auanora v (WJIM) JUCKYCCUHU) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (OPMYyIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITOIHEHHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUSI TPEJICTABIATh MOJIyYCHHBIC pPE3yJIbTaThl MMO3HABATEIbHOU ACSTENIBHOCTU B
YCTHBIX W TMHCBMEHHBIX TEKCTaX; JeNaTb MPE3CHTAUUI0 pEe3yJIbTaTOB BBIIOJIHEHHUS
XUMUYECKOTO OKCIEpUMEHTa (J1abOpaTOpPHOTO  OIbITa, JIAOOPATOPHOW paboOTHl  TIO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MMO3HABATEIbHOU
U UCCJIEIOBATENbCKON JEATEIBHOCTH MPHU PEIICHUH BO3HHUKAIOMIUX MPOoOJeM Ha OCHOBE
yaéra OOIMX HHTEPECOB M COTJIACOBAHMS MO3WIUN (OOCYXKIEHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPAHHALMS COBMECTHBIX JIEUCTBHM, ONpPENEICHUE KPUTEPUEB I10
OLICHKE KauecTBa BBINOJIHEHHON pabOThl U JpyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE  CaMOCTOSTEIBHO  ONpEAeNATh UEeAM  JEATEIbHOCTH, IUJIaHUPOBATH,
OCYHIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOKO
NeSATEIbHOCTh, BBIOMpaTh HamoOosee HP(EKTUBHBIE CHOCOOBI pelmeHuss YYeOHbIX H
IIO3HABATEJIBHBIX 33/]1a4, CAMOCTOSITEIIBHO COCTABIIATh WIM KOPPEKTUPOBATH MPEAJIOKEHHBIN
QJITOPUTM JIEUCTBUN IMPH BBHINOJHEHUU 33aJaHUN C YYETOM IOJIyYE€HHS HOBBIX 3HAaHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OIEHUBATh COOTBETCTBHUE MOJYYEHHOIO
pe3ynbTaTa 3asBJICHHOM 1€, yYMEHUE HCHOJb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
IpeaiaracMple B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pPE3yJbTaTOB IO OCBOEHHIO O00S3aTENILHOTO COJEpKaHus,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM pabodeid MpOorpaMMoid, BBIIEISIOT: OCBOEHHBIE
0o0yJarouMMucsl HayyHbl€ 3HAHMS, YMEHHMS W CIOCOObI NEWCTBUM, crerupuyecKkue s
npeaIMeTHOW o0nacTu «XuMus», BUAbI JEATEIBHOCTH MO MOJYYEHUI0 HOBOT'O 3HAHUS, €r0
UHTEpIpeTaliy, MNpeoOpa3oBaHUI0 U NPUMEHEHHUIO B PA3NIUYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoHiy oOyuenus B 8 ki1acce npeIMETHbIE pe3yibTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUN:

e pacKpbpIBaTh CMBICII OCHOBHBIX XHMHMYECKMX IIOHATUH: aTOM, MOJEKYJIa,

XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BEIECTBO, CMECH (OHOPOIHAS
Y HEOJHOPOJIHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsi U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSIpHAash Macca, MaccoBas J0JS XUMUYECKOTO
3JIEMEHTa B COCJAMHEHUH, MOJISIPHBIM OOBEM, OKCHUM, KHCIIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKWUCIEHWS,  XHMHYECKas  peakius,
KJIacCU(pUKALMs peaKluii: peakluud COEIMHEHUS, PEAKINH Pa3JIoKEHUs, PeaKluu
3aMEILEeHUs], PEeaKIuu OOMEHa, AK30- M HHAOTEPMUUYECKHUE PEAKIUHU, TEIIOBOU



abdexT peaknuu, SAPO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHAs OpOWTab,
pagnyc aToMa, XMMHYECKasl CBS3b, MOJISIPHAS M HEMOJSPHAsl KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, HOH, KAaTHMOH, AaHWOH, pAaCTBOpP, MAaccoBas JOJ BENIECTBA
(IpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYECKUX MOHATUI W MPUMEHSTH 3TH
MTOHSTHS MPU ONMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

WCIIOJb30BaTh XUMHUUYECKYI0 CHMBOJMKY [IJII COCTaBJICHUS (OpMyn BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

OMPENIENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHCHHSX, CTCIICHb
OKHCJICHHUsI JIEMEHTOB B OMHApHBIX COCAWHEHUSX, MPUHAJICKHOCTH BEIIECTB K
ONpenenEéHHOMY KJIacCy COEOUHEHH 1o ¢opMynaM, BUA XUMHUYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUUYECKUX COCTMHEHUSX;

packpsiBath cmbici [lepuoanyeckoro 3akona JI. . MenaeneeBa: 1eMOHCTpUPOBATH
IMOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKHUX BJIEMEHTOB OT HX
nonoxxeHust B Ilepmoamyeckoil cucTteme, 3aKOHOB COXPAHEHUsS MAcChl BELIECTB,
MMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOrajipo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoguyueckoil cucTeMbl
XUMHUYECKHX AJIEMEHTOB: pa3jindaTh MOHATHS «TJIaBHAs mMoarpymma (A-rpymma)» u
«mobdoynass moarpynmna (b-rpynma)», mangbie W OOJBIIHE IMEPHOJbI, COOTHOCUTH
o00o3HayeHusi, KOTOphle wuMewTcs B Tabmune «llepuonuueckas cucrema
xuMmudeckux sneMmeHToB JI. M. MenpaeneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB M 3apsij sjpa, oOIee YHcCIIo
AIIEKTPOHOB U PACHPEACIICHUE UX 11O AJICKTPOHHBIM CJIOSIM);

KJIacCUUIIMPOBATh ~ XUMHUYECKHE  DJEMCHTBI, HCOpPraHWYECKHE  BEIICCTBA,
XUMHUUYECKUE pPeakivu (10 YUCITY U COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerI0BoMYy 3P (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYCCKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, IIOJATBEPKJIAasi OIKMCAaHUE TMPUMEPAMU MOJIEKYJISIPHBIX  YPaBHECHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINI;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH TPOTEKAHUSA XUMUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUMCIIATG OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H MOJISIDHYKO MAaCChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO JJIEeMEeHTa Mo (opmylie COeIWHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, NMPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peaxKunu;

MIPUMEHSITh OCHOBHBIE ONIEPAIIMHA MBICIUTEIILHON JEITEIIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHCHHE, O000OIICHHE, CHUCTEMATH3allMi0, KIAacCH(HUKAIMIO,  BBISIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EU — ISl U3yUYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX



peaxiuii, eCTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUA — HAOMIOJIEHUE, U3MEpEHHE,
MOJIEIUPOBAHUE, FIKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

ClIeIOBaTh TMpPaBUJIaM TOJIb30BAHUS XHMHUYECKOM TOCyloH U 1abopaTopHBIM
000pyZI0OBaHUEM, a TAKXKE MpaBHUJIaM OOpAIllEHUs C BEUIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSIMA TI0 BBINOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJIYYCHUIO M COOMpPAHHWIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHCIOPO.A),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U  MPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEJIOYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB (JIAKMYC,
dbeHondTaneuH, METHWIOPAHXK U APyTruUe).

K xoH1y oOyuenus B 9 kj1acce npeIMETHBIE pE3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpakaTtb C(HOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATUN: XUMUYECKUN DIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHUOH, AaHWOH, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO,
BaJIEHTHOCTb,  3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas
peakuys, XUMUYECKasi CBA3b, TEIJIOBOU 3(h(PEKT peakuu, MOJIb, MOJSIPHBIA O0BEM,
pacTBOp, ANEKTPOJUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS IUCCOLMALNA,
peakiy MOHHOTO OOMEHA, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCITUTEb,
BOCCTAHOBUTENb, OKUCJIEHUE M BOCCTAHOBJICHHE, aJIOTPONUsA, amM(pOTEPHOCTD,
XUMUYECKasd CBSA3b (KOBAJEHTHAs, WOHHAS, METAJUIMYEeCKas), KpHCTAJLIMYecKas
peléTKa, KOPpO3usl METAIJIOB, CIIABbI, CKOPOCTh XUMUUYECKOW pPEAKIIUU, IPEAETBHO
nomnyctumas koHrenrpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHITUI U MPUMEHSThH 3TU
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN’;

UCIIOJI30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJIECHHS (OpMYJd BEUIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKUX OJJIEMEHTOB B
COEJIMHEHUSX Pa3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUN 1o (popMyiam, BU XUMHUUECKOHN CBS3U (KOBaJCHTHAs, MIOHHAS,
MeTaJuInYecKasi) B HEOPraHMYECKUX COCIMHEHHUAX, 3apsA]l MOHA 0 XUMUYECKOH
dbopmyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COCAMHEHUM, THIT
KPUCTALTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cmbicn  [lepuomuueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHHUE: OINUCHIBATh W XapaKTEpU30BaTh TAOIMYHYIO
dbopmy Ileproguveckoil CHCTEMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS
«rnaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpymmna (b-rpymnmna)y, Mansie u
Oonblliie  TMEpUOAbl, COOTHOCUTH OOO3HAYEHHs, KOTOpPblE HMEIOTCI B
NEePUOJIMYECKON TaOJIUIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIee YUCIO DIIEKTPOHOB U
pacnpeneneHre UxX 1o JIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIIHE 3aKOHOMEPHOCTH B
W3MCHEHUH CBOMCTB DJIEMEHTOB M MX COCIMHCHHN B MpeJeiax MajblX IMEPUOJI0B U
IJIaBHBIX TOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(UIMPOBATh  XUMUYECKHUE  DJIEMEHThI, HEOPraHMYECKHEe  BEIIECTBa,
XUMUYECKHE PEAKIH (IO YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TerIoBoMy J(h(dexTy, MO W3MEHEHUIO CTCMECHEW OKHCICHUS XWMHYECKHX
AJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 00OIIME W crenuduueckue XUMHUYECKHE CBOMCTBa
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/1asl ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTABJISITh YPABHEHHS DJICKTPOIUTHYCCKOW JUCCOIMAINMA KHUCJIOT, IIENoYeH u
COJICH, TIOJTHBIE U COKpPAIIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHUS
peakiuii, MOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBS3U  MEXKIY
BEIIECTBAMH PA3INIHBIX KIIACCOB;

pPacKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI ITOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca dTHX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOKHOCTH
MPOTEKaHUSI XMMHUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BEIYHCIIATh OTHOCHTEIIBHYIO MOJIEKYJSIPHYIO W MOJSPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO JJIeMEHTa 1Mo (opMylie COCIUHEHHS, MAaCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUYEThl MO YPABHEHHUIO XUMHUYECKOU
peakuuu;

COOIO/IaTh TpaBWjIa TOJB30BAHMS XUMHUYECKOW TMOCYIONH U 1abopaTopHBIM
o0opyZIoBaHUEM, a TaKXKe TpaBWiIa OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMUA 110  BBITOJHCHHUIO JIAOOPATOPHBIX XHMHYECKHX OIBITOB  II0
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
MPOBOJUTh PEAKIMH, TOATBEPKAAONINE KAaueCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHA-, OPOMHUI-, HOIUA-, KapOOHAT-,
docdar-, cwimkar-, cyinbdar-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHS W HOHBI
W3YUYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX pPAacTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAIli MBICIUTEILHON NEeITeIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, 00O0OIIEHWE, CHCTEMAaTH3aIlfi0, BBISBICHUE NMPUYHMHHO-CIIEACTBEHHBIX
CBSI3€U — 11 U3YUYEHUsI CBOWCTB BEIIECTB U XMMHUYECKUX pPEAKIMi, €CTECTBEHHO-
HAayYHbIE METONbI TO3HAHWS — HaOJIOJCHUE, W3MEpPEHUE, MOJICIUPOBAHUE,
AKCHEPUMEHT (peabHbIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoTshI
Pa3nen 1.1lepBoHavyanbHble XUMHYECKHE IOHATHS
XumMusg — BakHasa 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 buGnuorexa [IOK
' p https://m.edso0o.ru/7f41837c
NEATEILHOCTH YeI0BEKA
bubnunoreka LIOK
1.2 BemmecTBa U XUMHUYECKHE PEAKLIUHA 15 1
B peart https://m.edsoo.ru/7f41837c

Uroro no pazueny 20

Pa3znen 2.BaxHeiilme npeacTABUTEIM HEOPTaHUYECKUX BellleCTB

bu6nmorexa LIOK
2.1 Bo3zayx. Kucnopon. ITonsitue 06 okcngax 6 https://m.edsoo.ru/7f41837¢
bubnmorexa LIOK
2.2 Bonopoa. ITonsiTue 0 kucnorax u coysax 8 1 https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubnmnorexa LIOK
' OCHOBAHHSX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 1 1 1 bubmuoreka [IOK
' COCIMHEHUIA https://m.edso0.ru/7f41837c
Hroro mo pazmeny 30

Pa3nen 3.11epnonnyeckuii 3axkoH u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB. XMMHYeCKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuonuueckuii 3aK0H U
[lepnonnueckas cucteMa XMMHUYECKUX bu6muoreka [JOK

snemeHTOoB /1. 1. MenneneeBa. CtpoeHue https://m.edsoo.ru/7f41837c
aToMa

3.1



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

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 bubmuorexa [{OK
BOCCTAaHOBUTEIIbHBIE PEAKIINU https://m.edso00.ru/7f41837c
Hroro no pazgeny 15 BH6J?HOTeKa HOK
https://m.edso00.ru/7f41837c
PeszepBHoe Bpems 2 BH6J_IHOTeKa HOK
https://m.edso00.ru/7f41837c
IpomexxyTouHas aTTecTanus (TecToBasi 1
pabora)
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
11 [ToBTOpeHue u yrirydsieHre 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2.HemeTasIbI M X cOeTMHEHUS
91 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO0mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |VA-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3.MeTasIbl M X COCTUHEHU S

bu6mmoreka [IOK
A 5 4
3 Obume cBOHCTBA METAILIOR https://m.eds00.ru/7f41a636
bubmuoreka [JOK
2 B I 1
3 QKHEHUIINE METAIIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Pa3znen 4. Xumus u okpyskawumass cpeia
4.1 BentectBa 1 Marepualibl B KA3HU YEJIOBEKA 3 bubnmorexa LHOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 2 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
IIpome:xxyTounasi arTecTanus (TectoBasi padora) 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

JarTa uzydyenus

[Ipenmer xumuun. Ponp xuMuu B xKU3HU YenoBeka. Tena u

1 1
BEIIECTBA

5 IIpenmer xumuu. Pons XuMuu B )KM3HU YesloBeKa. Tena u 1
BeIIleCTBa

3 ITonsiTue 0 MeTogax MO3HAHUS B XUMHH 1

4 [TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B 1abopaTopuu 1
U IPUEMBI 0OpaIeHus ¢ J1adopaTOpHBIM 000PYIOBAHUEM

5 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei 1

6 [Ipaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpumepe 1
OUYMCTKU MTOBApEHHOU COJIN)»

7 ATOMBI U MOJIEKYJIBI 1

8 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUUECKUX 1
3JIEMEHTOB

9 [IpocTeie U cIOXKHBIC BENIECTBA

10 ATOMHO-MOJIEKYJISIPHOE YUEHHE

11 3aK0H OCTOSIHCTBA COCTaBa BEIIEeCTB. XUMHUYecKas (popmyia. 1
BanenTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB

12 OtHocurenbHas aroMHast Macca. OTHOCUTENbHAS 1
MOJIEKYJISIpHAsl Macca

13 MaccoBast 10J11 XUMHUYECKOT0 JIEMEHTA B COSMHEHUH

14 KonmnuectBo BemecTsa. Moss. MosnsipHas macca

15 Ouznyeckue U XUMUUECKHE SABJICHUS. XUMHUUECKasl peaKius




16

[Ipu3Haky 1 ycioBUs NPOTEKAHUS XUMUYECKUX PEaKIIUi

17 3aKOH COXpaHEHUs MacChl BellecTB. XUMUYECKUE ypaBHEHHUS

18 Boluncnenus KoinyecTBa, Macchl BELECTBA 10 YPABHEHUSAM
XUMHUYECKHUX peaKuil

19 Knaccudukanums XuMudeckux peakuui (CoeTnHeHns,
pa3noKeHus1, 3aMeIIeHHs], 00MEHa)

20 M. B. JIomoHOCOB — yuéHbIii-aHIIMKIONEAUCT. O0001IeHIE U
cucTeMaTH3alys 3HaHUH

21 KontponbsHast padora Nel o teme «BemecTBa 1 XUMAYECKHE
peaxkuumn»

99 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopox —
3JIEMEHT U MpocToe BemecTBo. O30H

93 dusnueckue U XMMUYECKHEe CBOMCTBA KUCI0poaa (peakiuu
okucneHus, ropenue). [lonstue 06 okcugax

24 CrniocoOblI nostydeHus KUcaopo/ia B 1abopaTopuu 1
IIPOMBINIIEHHOCTH. [IpuMeHenne kuciopoaa
TennoBoii 3 PeKT XUMUIECKOI peaKIuu, TOHITHE O

25 TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U IHIOTEPMUUYECKUX
peakuusax

26 TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa,
CHOCOOBI €ro MpeI0TBpaIeHHUs

97 [IpakTuueckas padora Ne 3 o teme «llonmydenue u cobupanue
KHCJIOPOJ1a, U3yUYEHUE €T0 CBOMCTBY

28 Bonopon — snemenT u npocroe BemiectBo. Haxoxaenue B
npupojie

29 duznyeckue 1 XMMUYECKHE CBOMCTBa Bogopoaa. [Ipumenenne
BOZIOpOAA

30 [ToHsATHE O KMCIIOTaX U COMAX




31 Crioco0slI MosTydeHus BOAOPOa B 1aOOpaTopuu 1

32 ITpaktrueckas padota Ne 4 o reme «Ilomydyenue u cobupanue 1
BOJIOPO/1a, U3YUYEHHUE €TO CBOWCTBY

33 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTaIpO 1

34 Brrunciienus 00bEMa, KOJIMUECTBa BEIIeCTBA ra3a 10 ero 1
U3BECTHOMY KOJIMYECTBY BEUIECTBA MK 00BEMY

35 Beoruucnenus 06bEMOB ra3oB 110 YpaBHEHHIO PEAKIIMU Ha 1
OCHOBE 3aKOHA OOBbEMHBIX OTHOIIEHUI ra3oB

36 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI

37 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX

38 Bopna xak pactBoputens. HachilieHHbIE U HEHACBIILICHHBIE 1
pacTBOpbl. MaccoBast 107151 BELIECTBA B pacTBOPE
[IpakTuueckast padora Ne 5 o teme «lIpurotoBnenue

39 PacTBOPOB € OMPEISIIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO 1
BEIIECTBAY

40 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopos. 1
Boma»

41 Oxcuppl: cocTaB, KiaccupUKalys, HOMEHKIaTypa 1

42 [TomyyeHne U XUMHUYECKHE CBOHCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEpHBIX OKCHIOB

43 OcHoBaHMS: cOCTaB, KIaccU(pUKaIMs, HOMEHKIIATypa 1

44 [Tomy4yeHue u XUMHYECKUE CBOMCTBA OCHOBAHUI 1

45 Kucnotsl: cocras, knaccudukanus, HOMEHKIATypa 1

46 ITony4yenue u XUMUYECKHE CBOMCTBA KUCIIOT 1

47 Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOJTyYeHUs, 1
XUMUYECKHE CBOWCTBA

48 [IpaxTuyeckas padora Ne 6. PemeHune skcriepuMeHTaIbHbBIX 1




3aaa4d 110 TCMC «OCHOBHBIE KJ1aCChI HCOPraHNYCCKUX

COECIUHEHUI)

49 I'eneTnueckas CBSA3b MEKIY KIIACCAMH HEOPTaHUIECKUX 1
COCAUHEHUI

50 0O0001eHre U cUcTEMaTU3alUI3HAH U 1

51 KonTtponpHas padora Ne3 mo teme "OCHOBHBIE KIacChl 1
HEOPTraHUYECKUX COCAUHECHUI"

59 ITepBbIie MOMBITKH KIacCU(PUKAIIMN XUMHYCCKUX JICMEHTOB. 1
[TonsiTHE O TPYIIAX CXOIHBIX IEMEHTOB

53 [Tepnonnueckuii 3akoH u [lepuonnueckas cucrema 1
XUMHYECKHX 21eMeHTOB J[. 1. MeHaeneeBa

o4 [Iepuoasl, rpynnel, MOATPYIIIIBI

55 Crtpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTombl

56 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB 1
[Tepnoanueckoii cucremst 1. 1. Menneneena

57 XapakTeprucTuKka XMMHYECKOTO 2JIEMEHTA 110 €r0 MOJ0KEHHUIO B 1
[Tepnoanueckoii cucreme /. 1. Menneneesa
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKHU U

58 npaktuku. J{. 1. MenaeneeB — y4€Hblii, negaror u 1
rpakIaHUH

59 DIEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB/ 1
Bcepoccuiickas npoBepouHast paboTa

60 HNonHasxuMu4ueckas CBsI3b 1

61 KoBanentnas nosnsipHas XuMudeckasl CBsI3b 1

62 KoBasnenrtHas HenossipHasi XuMu4eckasi CBsI3b 1

63 CTeneHb OKUCICHUS 1

64 OKHUCITHTEbHO-BOCCTAHOBUTEIHHBIC PEAKITUHI 1




65 OKHCIUTENN U BOCCTAHOBUTEIHN 1
66 Kontposbnas pabora Ne4 o teme «CTpoeHue aToma. 1
XumMmuyeckas CBSI3b»
67 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3alus 3HAHUH
68 [TpomexyTounas arrectanus (TeCToBas padboTa)
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




9 KJIACC

KoanuyecTBo 4yacoB

Nen/m  Temaypoka JarTa uzydyenus
Bcero

1 [lepnonnueckuii 3akoH. [leprnonnueckas cucrema XUMHYECKUX 1
sanemenToB /I. 1. Menaeneera

5 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX 1
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB

4 Buapl XuMu4yeckoi CBA3M U TUIbI KPUCTAIUIMYECKUX PELIETOK

5 KonTponsHas padora Nel mo teme «IloBTopenne u yriryoiieHne 1
3HAHUW OCHOBHBIX PA3eNIOB Kypca 8 Kiacca

6 Kiaccupukanust XUMHUYECKHX PEaKIHid 10 Pa3INIHBIM 1
MpU3HAKaM

7 ITonsATHE O CKOPOCTH XUMHUYECKOU peakuuu. [lorstue o 1
TOMOTEHHBIX U T€TEPOr€HHBIX PEAKLIUIX
[Tonsarue o xumudeckom paBHOBecHH. DaKTOPHI, BIMUSIIONINE HA

8 CKOpPOCTh XUMUYECKOW PEAKIIUU U MOJIOKEHNE XUMHYECKOTO 1
paBHOBeECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKITNHI 1

10 Teopus anekTpouTUUECKON qucconanuu. CUabHbIe U 1
CITa0bI€ AIMEKTPOIIUTHI

11 HoHnHbIe ypaBHEHHUSI peaKkIui 1

12 XUMUYECKUE CBOWCTBA KUCIOT U OCHOBAHU B CBETE 1
MPEJICTaBICHU 00 AIMEKTPOIUTUIECKON TUCCOITUAIITT

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1

BHGKTpOHHTH‘IeCKOﬁ Jucconranmn




14

[TonsTue o ruaponaU3e colen

15 O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUN

16 [Ipaktuueckas padora Ne 1. «Pemenne 3KkcriepuMeHTaIbHBIX
3a7au»

17 KonTtponbnas padora Ne2 1o reme «IeKTpoIUTHYECKAS
quccouuanus. XMMUYECKHE PEakui B pacTBOPaxX»

18 OO011ast xapakTepUCTHKa raJloreHoB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe XJopa

19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUUECKHUE CBOMCTBA,
HOJIy4eHHUe, IPUMEHEHHE

20 [IpakTrueckast padora Ne 2 o teme «lloxydeHue consHOi
KHUCJIOTBI, U3y4EHHE €€ CBOMCTBY

21 Bbruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB /1aH B U30bITKE

22 OO0mas xapakrepuctika 31eMeHToB VIA-rpymmbt

93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl 1 e€
COEMHEHUH B NpUpoAe. XUMHUUECKHUE CBOMCTBA CEPhI

24 CepoBoniopo/1, cTpoeHue, GU3nIecKrue 1 XUMUYECKHE CBOMCTBA

o5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HYECKUE U XUMHUECKUE
CBOMCTBA, IPUMEHEHHE
XUMHUECKUE PEaKIIH, JIeXKAaIie B OCHOBE MPOMBIIIUIEHHOT'O

26 croco0a MoJly4yeHHs! CEpHOM KUCIOThl. XUMHUECKOe
3arpsi3HEHNE OKPYKaIoLIe cpeibl COETUHEHUSIMU CEPBI

27 Brruncnenue MaccoBoil 1071 BBIXOAA IPOAYKTA PEAKIINU
OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,

28 pacrpocTpaHeHHe B IpUpoje, GPU3NIECKAE M XUMHUYECKHE

CBOMCTBA




AMMHaK, ero Gu3nvecKrue 1 XMMUYECKHE CBOWCTBA,

29 MOJIy4YeHUE U PUMEHEHHE

30 [Ipaxtuyeckas padora Ne 3 o teme «Ilonmyuenue aMmuaxa,
W3yYECHUE ETO CBOMCTB»

31 A30THas Kuca0Ta, €€ GU3NIECKUe U XMMHUYECKHUE CBOMCTBA
Hcnonp3oBaHrne HUTPATOB U COJICH aMMOHUS B KQUeCTBE

32 MUHEPAIbHBIX YI00peHHA. XMMHUYECKOE 3arpsi3HEHHE
OKpYKarolllel cpeibl COCAMHEHUSIMHU a30Ta

33 ®dochop. Oxcun pocdopa (V) u pochopras kuciora,
du3nUecKkre u XMMUYECKHE CBOWCTBA, MOTyYCHHE

34 Hcnons3oBanue ¢pocdaroB B KayeCcTBE MUHEPAIBbHBIX
ynobpeHuil. 3arps3HeHue NpUpoaHOl cpeabl hocdaTamu

35 VYraepon, pacnpoVCTpaHeHI/Ie B IIpupoze, GU3NIeCcKue u
XUMHYECKHE CBOWCTBA
Oxcuppl yraeposa, ux pu3ndecKnue 1 XUMUIeCKHe CBOHCTBA.

36 DKoJorHYecKue MPoOIeMbl, CBI3aHHBIC C OKCHJIOM YTIIepoJia
(V)

37 VYronbHas KucnoTa u €€ conu

38 [IpakTuueckas pa6ora Ne 4 no Teme "llomyueHue yriekuciaoro
ra3a. KauectBenHas peakius Ha kapOoHaT-UOH"

39 [TepBoHauyanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCIIMHEHUSIX yriiepoaa

40 Kpemnuii u ero coennHenus

41 [TpakTiueckas padota Ne 5. Perienne skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «BakHelre HeMeTaulbl U UX COSUHEHUSD)

42 KonTtpomnpHas padora Ne3 no teme «BaxHeile HeMeTaIbl U
UX COCTMHEHUS

43 OO0m1as XxapakTepuCcTUKa XUMHYECKHX AJIEMEHTOB — METaJIOB.




Mertaminueckasi CBA3b U METANIMUYECKAsi KPUCTAIINYECKAsT
pemérka. @u3nvecKre CBOMCTBa METAIIOB

XVMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUYECKHUI psJl

44 . 1
HANPSDKEHUH METalIOB
OO6mue cnocoOs! momydeHus MetauioB. CrutaBel. BeraucieHus
45 10 YPaBHEHUSIM XUMHYECKUX PEaKIUi, €CIIM OJIMH U3 1
PEareHTOB COACPKUT MTPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 1
47 [Ilenounbie METATIIBI 1
48 OKCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHs 1
49 [Ilenoyno3eMeNIbHBIC METAIIBI — KAJIBIIUM M MarHui 1
50 Baxneime coefMHEHNS KaJIbLUS 1
51 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTuueckas pabora Ne 6 nmo Teme "XKEcTkoCcTh BOABI U 1
METO/Ibl €€ ycTpaHeHUs "
54 AntoMUHUT 1
55 AmMdoTepHbIe CBOMCTBA OKCUIA U THIPOKCHUIA 1
56 Keneso 1
57 Oxcupl, ruapokcupl u coiu xenesa (1) u sxxenesa (1) 1
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1
59 [IpakTudeckas padora Ne 7. Pemenue skcrepruMeHTaIbHBIX 1
3a/1a4 1o TeMe «BaskHeHIme MeTaubl U UX COCTUHEHUS
Berarcnenus o ypaBHEHUSIM XHMHUSCKHAX PEAKIIAN, €CITH
60 OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKHUT ITPUMECH. 1
Boruricnenus MacCcoBOM J0JIH BBIXO/IA TIPOAYKTA PEaAKIIHH
61 O0001eHre U cUCTEMATU3ALNS 3HAHUN 1




KonTtponpHas padora Ne4 mo Teme «BaxHewmme MeTaibl 1

62 1
UX COCTMHCHUS)

63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU YEIOBEKA 1
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIECH CPEeIbI 1
65 Posib X¥MuM B pemieHnH SKOJIOTHIECKUX MPOodIIeM 1
66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3alus 3HAHUH 1
67 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1
68 [TpomexyTouHas aTTectanus (TecToBas paboTa) 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

» Xumusi: 8- kiacc: 0a30BbIM ypOBEHb: YUeOHUK; 5-€ U3AaHue, nepepaboranHoe, 8 kiacc/
["abpuensn O.C., Octpoymos U.T"., Cnaakos C.A. AkuioHepHOE 00IIECTBO
«M3parenbctBO «IIpocBenienne»

» Xumust: 9-i1 knacc: 6a30Bbli ypOBEHb: YUEOHUK; 5-€ U3aHue, nepepadoranHoe, 9 kiacc/
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

[Mabpuensn, O. C. Metoanueckoe nocooue k yueonuky O. C. I'abpuensina «Xumusi». 8
kiacc / O. C. I'abpuensn. — M. : Jlpoda, 2018. ;

"MeTroanuecKkrue peKOMEHIANU ISl yuuTens K yueOHuky "Xumus - 8 ki." O. C.

[Nabpuensna, U. I'. Octpoymona, C. A. Cnankosa. [Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6moreka IJOK



