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IHOACHUTEJIbBHAS 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O 00OIIEro 00pa3oBaHUs COCTaBIEHA HA OCHOBE TPEOOBAaHUM K pe3yabTaTaM OCBOCHUS OCHOBHOM
0o0pa3oBaTeNpHON TpOrpaMMbl OCHOBHOTO 0o0ImIero oOpa3oBanus, npenacraBieHHbx B @I'OC 00O, a Takxke Ha ocHOBe (penepaibHOI paboueit
IIpOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHUEMIMHU MpenojaBaHus yueOHoro npeamera «XuUMus» B o0pa3oBaTelbHbIX opraHu3anusax Poccuiickoi
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENsAX, o0leil crpaTteruy oO0y4eHus, BOCIUTAHUA U Pa3BUTHs OO0ydaroIUXcs CpeICTBaMU
yu4eOHOTro TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJAEp)KaHHe, NpPeAyCMaTpUBaeT paclpenelieHHe ero IO KilaccaM H
CTPYKTYPUPOBAHHUE 110 pa3JesiaM U TeMaM IPOrPAMMBI [0 XMMUH, ONPEAEIAeT KOJINYCCTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTHKHU CONEPIKAHNUSA,
PEKOMEHAYEMYIO I1OCIIe0BATENbHOCTh U3YUEHHSI XUMUH € YUETOM MEXIIPEJIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydJaroUIMXcs, ONpeAessieT BO3MOXHOCTH MpeaMeTa s pealu3alud TpeOOoBaHW K pe3ysibTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTelIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHMsl, a TakKe TpeOOBAHUH K pe3ysibTaTaM 00y4YeHUs XMMHU Ha
YpOBHE IeNiell M3Y4eHHUs TpeAMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOW IEATEIBHOCTH OOYYArOIIErocsi M0 OCBOSHHUIO Y4eOHOTO
COJIEPKaHUS.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi ()OPMHPOBAHUS MHPOBO33PEHHsS OOYUYaAIOUIETOCs, €r0 MPEICTaBICHUH O MaTepUaTbHOM €IMHCTBE
MHpA, BAXKHYIO POJIb UIPAIOT (OPMHUpPYEMbIe XUMUEH MpeICTaBIEHUs] O B3aUMOIIPEBPAILEHUSIX YHEPTUU U 00 HBOJIIOLUHU BELIECTB B MPUPOJE, O
MOyTSAX PEHICHUs TI00aNBHBIX NPOOJIEM YCTOWYHMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHUYECKOW, MUIIEBOM M HIKOJIOTHYECKOM
0e301acHOCTH, Po0JIEeM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ul caMOpa3BUTHS U (OPMHMPOBAHUS KYJIbTYphl JIMYHOCTH, €€ oOuel M (yHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMHUpOBAaHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOYyYaroluXcs, HAaBBIKOB MX CAaMOCTOSATENBbHOM ydeOHOH
JEeSITEIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIE0BAaTeIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEIHEBHOM *KH3HHU, TaK U B MPO(ecCUOHATBLHOU
NESITENIBHOCTH;

3HAKOMHUT CO CIleHM (KON HaydHOTO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsa HA €IUHCTBO IPUPOJIbI U YEIIOBEKA, SABIISIETCS
OTBETCTBEHHBIM 3TANOM B ((OPMUPOBAHUH €CTECTBEHHO--HAyYHON TPAaMOTHOCTH 00YUaIOLINXCS;

Croco0CTBYET (POPMUPOBAHNUIO LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAaHUSAM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa30oBaHue 00YJaIOLTHXCS.

JlanHble HampaBieHHs B OOy4YEeHHM XUMHUHU OOECeunBaloTCs CrenuUKoN coaep)kKaHusi y4dyeOHOro IpeaMeTa, KOTOPBIA SBISETCS
Me/1IarOrMYecKy aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HayKH XMMUU Ha OIPEeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTIO 0O0IEro oOpa3oBaHUsS OPHEHTHPOBAH HAa OCBOEHHE OOYYAIOLIUMUCS CUCTEMBl MEPBOHAYAIBHBIX
MOHATUM XMMHH, OCHOB HEOPraHMYECKON XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUUMBbIX NOHITUH OpraHM4eCKON XUMHUU.

CrtpykTypa colepkaHusi NporpamMmbl 1O XUMUU c(opMHpOBaHa Ha OCHOBE CHCTEMHOro mnoaxoaa K e€ wusyueHuto. ConepikaHue
CKJIaJIbIBACTCSI U3 CHUCTEMBl MOHATUI O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI NMOHATUH O XUMHUYECKOM peakuuu. OOGe 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbI [0 MPUHIIUITY OCIEI0BATENBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUS O CTPOECHUU aTOMa U XUMHYECKOU CBSI3H;

— MpeCTaBlIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH IMOTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCSI ITOCIIEIOBATEILHO
OT OJHOTO YPOBHSI K JPYrOMY, BBINOJHSS (PYHKIHUU OOBSICHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEW MPAKTUYECKOTO
MIPUMEHECHHUS U TIOJyYEHUS N3Y4aeMBbIX BEIIECCTB.

OcBoeHue NporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (YOPMUPOBAHUIO NIPEICTABICHHS O XUMUYECKON COCTABIISIONIEH HAyYHOU KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHUs B Hayke. M3yueHne XuMuu mpoucxoIuT C
MpUBJICYCHUEM 3HAHHUM U3 paHee U3yYeHHBIX YUeOHBIX mpeameToB: «Okpyxkarouuii Mup», «buonorus. 57 kinacceb» u «Pusnka. 7 Kiaacey.

[Ipy u3ydeHHHM XUMHH MPOUCXOTUT (POpMHUpOBAHHE 3HAHUKM OCHOB XHMHUYECKOM HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JEeATETbHOCTH YEJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajiadya y4yeOHOTO IMpeaMeTa COCTOUT B
(hOpMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUI — BaKHEHIIHNX (haKTOB, TIOHSATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYIMHBIX 00001IeHNH
MHPOBO33PEHUECKOr0 XapaKTepa, si3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METO/IaM MO3HAHUS MPU U3YYCHHUH BEIIECTB M XMMHUYECKUX PEAKIUH,
B (OpMUPOBAaHMM W Pa3BUTHH I[IO3HABATEIbHBIX YMEHMH W HMX NPUMEHEHHWH B Y4eOHO-TIO3HABaTEeNbHON U y4eOHO-UCCIIE0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHUH TIPABHJI 0€30I1aCHOTO OOPAICHHSI C BEIICCTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3yyeHNr XMMUU Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa30BaHus BAXKHOE 3HAYCHHE MTPUOOPETH TaKKe LeH, KaK:

— (opMUPOBaHNE UHTEIUICKTYaTIhbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOPa30BAHHIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TTPHHSITHIO
pelieHuit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KH3HU;

— HampaBJICHHOCTh OOYYEHMsI Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOydYaroIIMXCS K CaMOCTOSATEIbHOW IMO3HABATENIbHOW JEsTEIHHOCTH,
HAy4YHBIM METOJIaM MTO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYaIOMUMHKCS OMbITa Pa3HOOOpPa3HOW NEATENbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHITUH ), UMEIOLIUX YHUBEPCATbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIEATEIBHOCTH;

— (popmupoBanue 061IeH (HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUI OOBSICHSATH U OILICHUBATH SIBJICHUS
OKPY>KaIoIlIer0 MUpPA, UCTIONb3Yys 3HAHMS U OMBIT, OTyYEeHHBIC MTPH U3yYEHUH XUMUH, MPUMEHSATh UX MPHU PEUIeHUH MpoOjIeM B MOBCETHEBHOM
XKU3HU U TPYJOBOU JEATCILHOCTH;

— (¢opMupoBaHHE Y OOYyYaIOIUXCS TYMAaHUCTUYECKUX OTHOIIEHUH, MOHUMaHHS I[[EHHOCTH XHMHUYECKUX 3HAaHUW M BBIPAOOTKHU
AKOJIOTUYECKH IEJIECOO0PA3HOTO TOBEACHHUS B OBITY M TPYAOBOM JACSITEIBHOCTH B IEISIX COXPAHEHUS CBOErO 3/I0POBbS U OKPYXKAOIIEH
MPUPOJIHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAMPaBIECHHOCTH JaTbHEHIIero 00ydeHuUs.

OO6miee Yrciio YacoB, OTBEAEHHBIX JIJIsi M3YUYCHUS] XMMHUHU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, cocTaBisieT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezent), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XUMHM B JKM3HM 4eloOBeKa. XUMHS B cucTeMe HayK. Tena u BemectBa. dusnyeckue CBOMCTBA BEUIECTB. ArperatHoe
cocrosiHue BelecTB. [loHATHE 0 MeTO1ax MO3HaHUs B XUMHH. YncTele BeniecTBa U cMecu. CriocoObl pa3/iesieHusl CMECEH.

ATOMBI M MOJIEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKHUX 3J1€MEHTOB. [IpocTeie M ciiokHBIE BelecTBa. ATOMHO-MOJEKYJSIPHOE
yUYEHHUE.

Xumuyeckas ¢opmyina. BaleHTHOCTh aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAst Macca. MaccoBasi 40151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KonuuectBo BemiectBa. Moisb. MonsipHas macca. B3auMoCBA3b KOJMYECTBA, MAacChl M 4YMCIIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo
dopMysaM XUMHUYECKUX COETUHEHUH.

®u3nueckue M XUMHYECKHE SIBJICHUSA. XUMHUYECKAsl peakius U €€ NpPU3HAKU. 3aKOH COXPAHEHUs MAacCChl BEUIECTB. XMMUUYECKHE YPaBHEHHUS.
Knaccudukanms XuMudecknux peakiuii (CoeInHEHMs, Pa3I0KEHHs, 3aMeIIeHuUs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCY/I0H, MpaBWiIaMu padOTHI B J1a0opaTopuu U npuéMamMu oOpamieHus ¢ 1ab0paTOpHBIM 000pyJOBaHUEM, H3yUCHUE U
onucanue GU3NYECKUX CBOMCTB 00pa3Il0B HEOPraHMUECKUX BEIIECTB, HabmoneHue Gu3ndeckux (TMIaBIeHHEe BOCKA, TasiHUE JIbJa, paCTUPAHHUE caxapa B
CTYIIKE, KUIIEHUE M KOHIEHCALUS BOJAbI) U XHMHUYECKUX (TOpPEHHME CBEYM, NPOKAJIMBAHUE METHOW IPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHUCIOTOM)
SBIICHUH, HAOJIIOJIEHUE U OMKCAaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peakiuil (pa3iokeHue caxapa, B3aUMOACHCTBUE CEPHON KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue ruapokcuna meau (ll) mpu HarpeBanum, B3auMojaeMcTBHE kene3a ¢ pactBopom conu menu (Il), uzydyenue cnocoboB pazaencHus
cMeceil: ¢ TIOMOIIbI0 MarHuTa, (UIBTPOBAHKE, BhIMAPUBAHUE, NUCTHIUIALNSA, XpoMaTorpadus, MPoBeACHNE OYNCTKHU MMOBAPEHHOM COM, HaOMIO/IeHHE U
OIMCaHUE PE3YyIbTAaTOB IPOBEICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHie MOJIeNIel MOJIEKYJ (I1apOCTEP>KHEBBIX ).

Baskneiilue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bosnyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — anmeMeHT u mpocroe BemiecTBo. HaxoxaeHue kuciopona B Hpupojie, QU3NYECKUe U
XUMHYecKHe cBoiicTBa (peakuuu ropenus). Oxcusl. [Ipumenenne kuciaopoaa. CriocoObl MOdydeHHs KHCIOpOJa B JIAOOPATOPUHU M MPOMBIIIIEHHOCTH.
Kpyrosopot kucnopoaa B npupoae. O30H — ajsioTpornHasi MOAU(PHUKALUS KACIOPOa.

TennoBoil 3¢ ekt XuMHUUECKOW peaklnu, TePMOXUMHUYECKUE YpPaBHEHHs, 5K30- U DHIOTEPMUYECKHE peakUud. TOIUIMBO: Yrojib M METaH.
3arpsizHeHue BO3/1yXa, yCUIIEHUE MMApHUKOBOro 3(dexTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocrtoe BemecTBo. HaxoxkaeHue Bopoponaa B mpupoze, Gu3ndeckue U XUMHUYECKHUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosrydeHusi. Kncnotsl u comnu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HacklieHHbIE M HEHACHIIIEHHBIE PACTBOPHL. PaCTBOPUMOCTH BENIECTB B BOJIE.
MaccoBast 10715 BELIECTBa B pacTBOpe. XUMUYECKUE CBOICTBA BoAbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJE U B )KU3HM YeioBeka. KpyroBopot Bonbl B
npupojie. 3arpsa3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccugukarus nHeopranmueckux coenanHenuit. Okenapl. Knaccugukaims okcuaoB: coneodpasyronue (OCHOBHbIE, KHCIOTHBIE, aM(pOTEpHBIE) U
HecoJeoOpasyromue. HoMmenknatypa okcu1oB. @usnueckue 1 XUMUYECKHE CBOMCTBA OKCcuAOB. [loyduenne okcumos.

OcnoBanus. Knaccugukanust ocHOBaHMIA: INENOYM M HEPAaCTBOpPHMbIE OcHOBaHMA. HomeHkiaTypa ocHoBaHui. DPuU3MUecKHe U XUMHUYECKHE
cBolicTBa OCHOBaHMH. [lonyuenne ocHOBaHHUI.



Kucnorel. Knaccuduxamus xuciaor. Homenknarypa kucioT. Ou3ndecKkue W XMMHUYECKHE CBOMCTBA KHCJIOT. Psin aktuBHOocTH MmetaymioB H. H.
bekerosa. [TonyueHnne KUCIOT.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XUMUYeCKHe cBoMcTBa colied. [lomydyenue comnen.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpPEIEICHHE COJCpKAaHUS KHCIOpOJa B BO3[yXe, MOJydeHHEe, coOMpaHHe, paclo3HaBaHWE W HM3YYCHHE CBOWCTB KHCIOPOJA,
HaOJFOZICHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHHS W IPEKpalleHHs TOpeHHUs (Tokapa), O3HaAaKOMJICHHE C oOpaslamu
OKCHJIOB U ONHCAHHE WX CBOWCTB, MOJyde€HUE, COOMpaHWe, paclio3HAaBaHUE M M3y4EHHUE CBOWMCTB BOJOpona (TOpEHHE), B3aUMOJCHCTBHE BOAOPOJaA C
okcusoM Meau (1) (BO3MOXKHO HCIIOIBb30BaHKME BUCOMATEPHUAIIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBaHUE 0COOCHHOCTEH
pacTBOPEHUSI BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHONM MAacCOBOW JI0JEH PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJIBI C METAJNIaMU (HATPHEM M KajbIlieM) (BO3MOXKHO HCITOJIb30BaHHE BHUICOMATEPHAIIOB), UCCIICIOBAHUE 00pa3IlOB HEOPTraHUYECKUX
BEIIICCTB Pa3IMYHBIX KJIACCOB, HAOIIOCHIEC H3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIIOT U MICIIOYEH, U3YUYCHHE B3aMMOJICHCTBHS OKCH/IA MU
(I1) ¢ pacTBOpOM CEepHON KHCIIOTBI, KHCIOT C METa/UIaMH, PEaKkiMii HEHTpaau3aldH, MOJy4eHHE HEPacTBOPHMBIX OCHOBAaHHM, BBITCCHEHHE OIHOTO
MeTaJljla PYTUM U3 PACTBOpA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3374 10 TeMe «BaykHeNme KJ1acChbl HEOPraHUYECKUX COEAUHEHMIN.

Iepuonuveckuii 3axkon u Ilepnoaudeckas cucrema xumudeckux 3jgemMeHToB JI. U. MenaeneeBa. CTtpoenne aToMoB. XMMHUYECKAasl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIUN

[lepBble MOMBITKH KiIacCU(UKAIMU XMUMHUYECKUX 3JIeMEHTOB. [loHSATHE O rpynmax CXOIHBIX SJEMEHTOB (LIEJIOYHBIE U MIETOYHO3EMENbHbBIE
METaJIJIBI, TaJIOTE€HBI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCUIBI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux snemeHToB JI. M. MenaeneeBa. KopoTkonepruoaHas u JyiMHHONIEpUOAHAS (DOPMBI
[Iepnonnueckoit cucrembl xumuueckux anemeHToB J[. M. Menneneesa. Ilepuonbl u rpynnbel. PHU3MYECKHH CMBICI HOPSAJIKOBOIO HOMEpa, HOMEPOB
Nepro/ia U TPYMIbI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHUe NEKTPOHHBIX 000JI04€K aTOMOB NMEPBbIX 20 XMMHUECKUX JIEMEHTOB
Ilepnonnueckoint cucremnl [l. 1. MenaeneeBa. XapakTepUCTHKAa XMMHUYECKOIO 3JIEMEHTAa IO €ro InosiokeHuro B Ilepumommueckoin cucreme J[. .
Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS PaINyCa aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METANTIMYECKUX U HEMETAINIMYECKUX CBOMCTB M0 TpyNIaM U NepHOIaM.

3nauenue [lepronnueckoro 3akoHa u Ileprogudeckoil cuCTeMbl XUMHUYECKUX AJIEMEHTOB IS pa3BUTHA Hayku U mipaktuku. JI. 1. Mennenees —
YUEHBIN U TPAKIAHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (MOJIIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX IJIEMEHTOB. IOHHAs CBSI3b.

Crenens okucienusi. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucienns 1 BoccTaHoBNIeHUs. OKUCAUTENN U BOCCTAHOBUTEH.

Xumuueckuii Ixcnepumenm:

U3y4eHHe O0pas3IoB BEIIECTB METAIOB M HEMETAJIOB, B3aMMOJCHCTBHE THIPOKCHIA IIMHKA C PacTBOpaMH KHCIOT M IIeloYeil, MpoBeIeHUe
OTIBITOB, WJUTFOCTPUPYIOITUX MPUMEPHI OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TOPEHUE, PEaKITUU PA3JI0KEHUS, COSTHHEHUS).

Mescnpeomemnuie ceazu

Peanuzarmus MeXIpeIMETHBIX CBSI3€H MPU M3yUYEHUH XUMHH B 8§ KJIacCe OCYIIECTBIIIETCS Yepe3 UCIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO--HAYIHBIX
MOHSTUM, TaK U MIOHATHUH, SIBJISIOIIMUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAy4YHbIE TIOHSATHS: HAy4HBIH (akKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiIacCH(pUKAIM, TEePUOIUIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICIIb, SIBIICHHE.



®dusnka: mMaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUNA 3apsJl, BELIECTBO,
TEN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3NUECKUE BETUUNHBI, €TUHHUIIBI U3MEPEHHS, KOCMOC, TUIaHETHI, 3BE3/1b1, COoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOILTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB . 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KayiMsl, KadbLUs U HMX COCAMHEHHH B COOTBETCTBHUU C IIOJIO)KEHUEM SJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBS3HU. THUIIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJLNIMYECKON
PELIETKU ¥ BUJIA XUMUYECKOMN CBSI3HU.

Knaccupukamuss u HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XHWMHYECKHE CBOWCTBA BEHIECTB, OTHOCALIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COEIMHEHHI, TeHETUYECKas CBSI3b HEOPTAHMUECKUX BEILIECTB.

Krnaccudukanus XUMUYECKUX pPEaKIHid 10 Pa3IUYHBIM MPU3HAKaM (110 YUCIY W COCTaBY YYAaCTBYIONIMX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, mo U3MEHEHUIO CTENEeHEeW OKHCIEHUS XMMHUYECKHUX AJIEMEHTOB, IO OOpaTUMOCTH, MO YYAacTHIO KaTaliu3aTtopa). JDK30- U SHIOTEPMHUYECKUE
peaKI, TePMOXUMHUYECKHE YPABHECHHUS.

[Tonste o ckopoctu xumudeckord peakiuu. [loHsTHe 00 0OpaTHMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [[oHsATHE O TOMOTE€HHBIX U
reTeporeHHbpIX peakiusax. [lonstue o karanmusze. [lonste 0 XumMHuueckoMm paBHOBecHU. DAKTOPHI, BIMUSIONIME HA CKOPOCTh XMMHUYECKOM peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUM, 3JIEKTPOHHBIM OanaHC OKHMCIUTEIbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBieHHE ypaBHEHUM
OKHUCJIUTEIHbHO--BOCCTAHOBUTENBHBIX PEAKIINI ¢ UCTIOIB30BaHUEM METOa SJIEKTPOHHOTO OanaHca.

Teopust 3NEKTPONUTUYECKON AMCCOLMAMM. OJEKTPOJIUTBI M HEAIEKTpoauThl. KaTuoHBI, aHMOHBI. MeXaHU3M JHCCOLMALIMM BEIECTB C
pa3IMYHBIMH BHJIaMU XUMUYECKOU cBsi3u. CTeneHp aucconnanuu. CUnbHbIE U c1a0ble SJeKTPOIHTHI.

Peakiiuu monHoro oOMeHa. YCioBHs MPOTEKaHUs PEAKIIMA MOHHOTO OOMEHA, TMOJIHbIE W COKpAIIEHHbIE MOHHBIE YpaBHEHUS peakiuii. CBoHcTBa
KHCITIOT, OCHOBAaHUHU W COJIeH B CBETe MpEACTaBIEHU 00 ANEKTpONUTHYECKON nucconuanuu. KauyecTBeHHbIE peakiuy Ha HOHBI. [loHsATHE O ruapomuse
COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHX BEIECTB — METAJUIOB U HEMEeTaIoB (rpaduTa M anMmasa), CJI0KHBIX
BEIIECTB (XJIOpUAA HATpHsi), UCCICJOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pPEaKIIMH OT BO3JCUCTBUSA PA3IUYHBIX (DAKTOPOB, HCCIEIOBaHHUE
JJIEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, IMpoIlecca AMCCOLHUAIMN KHUCIOT, IIenoued U coyied (BO3MOXKHO HCIIOJIb30BaHHE BHJIEO MaTepHalioB),
MPOBEJICHHUE OTBITOB, MILTIOCTPUPYIOIMINX MPU3HAKU MPOTEKAHMS PEAKIMii HOHHOTO oOMeHa (0Opa3oBaHUE OcajKa, BIJEIEHNE ra3a, 00pa3oBaHUE BOJBI),
OTIBITOB, WJUTFOCTPUPYIONIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEHUE, PeaKIuu pPa3I0KEHUs, COSAMHEHUs), PAaCIO3HABAHUE
HEOPTraHWYECKHUX BEILECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMN HA MOHBI, PEILICHHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mas xapakTepucTuka ragoreHoB. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3HUECKHUE CBOWCTBA
IIPOCTHIX BEIIECTB — raJloreHoB. XMMHUYECKHE CBOWCTBA Ha MpUMEpE XJIopa (B3auMOJIEHCTBUE C MeTaJlJIaMH, HEMETAJUIaMH, I1ej04aMu). XJI0pOBOJOPOI.
ConsiHast KuCii0Ta, XMMUYECKHE CBOMCTBA, MOJIyYeHUE, IPUMEHEHME. J[eficTBUE XJI0pa U XJIOPOBOIOPO/ia HA OPraHU3M YelloBeKa. BaxHelmue xmopuas! u
UX HaXO0XJICHHUE B IPUPOJIE.



O6mas xapaktepuctrka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHMsI aTOMOB, XapaKTepHbIe CTeneHH okucieHus. CtpoeHue u pusnyeckue
CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpPOJa M CEepbl. AJUIOTPONHBIE MOAM(DUKALNMU KHUCIOPOJa M Cepbl. XMMHUECKHE CBoOMcTBa cepbl. CepoBoaOpoO,
cTpoeHue, (pu3nuecKue U XuMuueckue cBoiictBa. OKCUIbI cephbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCiI0Ta, (U3MUYEeCKHe U XUMHUUYECKUE
cBoiicTBa (0OILIMEe Kak MpPEACTAaBUTENs Kiacca KHCIOT M crnenuduueckue). XUMHUECKHE PEaKlMH, JIe)KAllMe B OCHOBE MPOMBIINLIICHHOTO CIocoda
MOJTyuyeHus: cepHOM KucnoThl. [Ipumenenue cepHoit kucioThl. Cou cepHOM KHUCIOThI, KaueCTBEHHAs peakuus Ha cynbdar-uoH. HaxoxaeHue cepol u eé
COEMHEHUH B NpUpoAe. XMMHUECKOE 3arps3HEHNE OKPY)KAIOIIEH Cpeibl COEIUHEHUSAMHU CEpPbI (KUCIOTHBIE JOK/IH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIoCOObI €ro Mpe0TBPAIICHHUS.

OOmas xapakrepuctuka 31eMeHToB VA-Tpynmnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC CTENICHH OKUCIICHHS. A30T, paclpoCTpaHeHUE B
npupone, pusnueckue U XUMHUYecKue cBoicTBa. KpyroBopor a3ora B mpupoae. AMMHAK, ero (u3HuecKue U XUMUYECKUE CBOMCTBA, MOJyYEHUE U
npumMeHenne. Conu aMMOHHMS, UX (pU3HUYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MIOHBl aMMOHUS. A30THAst KUCIIOTa, e&
nonyueHue, Gu3nuecKue U XUMMHUYECKHe CBOICTBa (00IIMe Kak MpeAcTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJEit
aMMOHUS B KaYeCTBE MUHEPAIBHBIX yI0OpeHNH. XMMHYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpebl COSTUMHEHUSAMH a30Ta (KUCIOTHBIE JI0XKIH, 3arpsi3HEHUE
BO3/1yXa, o4BbI U BoJ10EMOB). Docdop, annorponnsie Mmogudukanuu dhocdopa, pusndeckue u xumudeckue cBoiictsa. Oxcun dhocdopa (V) u hochopuas
KUCIIOTa, (U3NYECKHE U XUMHYECKHE CBOMCTBA, mosrydeHue. Mcrnonb3oBanune GocdaroB B KaueCTBe MUHEPAIBHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 371eMeHTOB |V A-rpynnbl. OCOGEHHOCTH CTPOEHHUsS] aTOMOB, XapaKTepHbIE CTEMEHU OKUCIECHUA. YTJIepoJl, alsIoTPOIIHbIE
Mo Iu(pHUKAIK, PACIIPOCTPAHCHHE B MIPUPOE, GU3HUSCKUE U XUMHUYECKUE cBOMCTBA. AcopOius. KpyroBopoT yriepoaa B npupoe. OKCHABI yTiaepoa,
ux (u3nvecKkre U XMMHYECKHUEe CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBI, IOYYCHHE U IPUMEHEHHE. DKOJIOTHUeCKUe TPOOIIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (1V), rumore3a ri100aabHOrO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA A(@dekT. YrompHas KHCIOTa W € CONM, WX (PU3UYECKHEe M XUMHYCCKUE
CBOICTBa, Mony4YeHue 1 npuMeHenue. KauectBeHHas peakius Ha kapOoHaT-uOHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U
CEIBbCKOM XO35IMCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSAX yriepojaa (MeTaH, 3TaH, THJEH, alleTHJIeH, 3TaHOJ, TJIMLEPHH,
yYKCyCHas KucnoTa). [IpupoHbple HCTOYHUKHU YIIIEBOAOPOIOB (yroJib, IPUPOJIHBIN ra3, HePTh), MPOAYKTHI UX MepepadoTKH (OEH3UH), UX POJb B OBITY U
NPOMBIIIIIEHHOCTH. [ToHsATHE 0 OMOOTHYECKN Ba)XKHBIX BEIIECTBaX: XKHpax, OesKax, yriieBoiaXx — U UX POJIM B KU3HU YeloBeKa. MaTepuanbHOe €TUHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COSTMHEHHH.

KpemHuuii, ero ¢usnueckue U XMMHUECKUE CBOWCTBA, MoydyeHUe M npuMeHeHue. CoenuHeHus KpeMHHs B mpupoje. OOume npenctaBieHus oo
okcuze kpemHus (IV) m xkpemHueBoit kucinore. CHIIMKaThl, UX HCIOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTepuabl:
KEepaMHUKa, CTEKJIO, IIEeMEHT, OETOH, xene300eToH. [IpobieMbl 6e3011acHOro MCIOJIb30BaHMs CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKchepumenm:

u3ydeHHe 00paslioB HEOPTaHMYECKUX BEILECTB, CBOWCTB COJISIHOM KUCIIOTHI, MPOBEICHHE KaUeCTBEHHBIX PeaKfil Ha XJIOPHUI-UOHBI U HaOII0/IeHue
NPU3HAKOB WX MPOTEKAHWS, OMBITH, OTpaKaoNHe (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA TaJOTEHOB M WX COCIUHEHHWH (BO3MOYKHO HCITOJIB30BAHHE
BUJIEOMATEPHAJIOB), O3HAKOMJICHHE C oOpas3lamMH XJOpPHAOB (TaJOT€HHJIOB), O3HAKOMIIEHHE C OoOpaslamMu cepbl U e€ COCJUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMAaTEpPHANIOB), HAOIIOJEHHE Mpolecca OOyTrJIuBaHUS caxapa MOJ JEHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YEHUE
XMMHUYECKHX CBOWCTB pa30aBlIeHHON CEpHON KMCIIOTHI, IPOBEACHNE KaueCTBEHHON peakluu Ha Cylb(aT-uOH U HAONIOJIeHHE MpU3HAKa e€ MpPOTeKaHus,
O3HaKOMJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMHM a30Ta, pocdopa U UX COeTUHEHHUH (BO3ZMOKHO MCIOJB30BaHUE BUEOMAaTEpHUaIoB), oOpa3laMu a30THBIX U
dochopHBIX ynoOpeHuii, moiaydueHue, coOupanue, pacrno3HaBaHUe U U3yYEHHE CBOMCTB aMMMaKa, IPOBEIeHNE KaueCTBEHHBIX peaKuii Ha MOH aMMOHHUS U
dochaT-noH M M3ydeHHE MPHU3HAKOB MX MPOTEKAHWs, B3aUMOICHCTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIOJIh30BAHUE
BUJCOMATEPHAJIOB), H3Y4YEHHUE MOJEIeH KPUCTALIMYECKUX peIméToK anMasa, rpadura, QynnepeHa, O3HaKOMJIEHHE C MPOIECCOM aAACOPOINH
pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOHCTBOM MpPOTHUBOra3a, MoOJydyeHHe, coOuWpaHHe, paclio3HAaBaHUE W HM3YyUYEHUE CBOMHCTB



VIJIEKUCIIOrO Ta3a, MPOBe/IeHHWE KayeCTBEHHBIX peakiui Ha KapOOHAT M CHWIMKAT-MOHBl M U3yY€HHE MPU3HAKOB MX MPOTEKaHUS, O3HAKOMJICHHE C
MPOJYKLIUEH CUIITMKATHON MPOMBIIUICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeline HeMeTasulbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO011as XapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX I0JI0)KeHUA B [leprnoauueckoii cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaiuioB. MeTajuinueckasl CBsi3b M METaJUIMYECKash KPUCTAIMYECKas: pPEeETKA. DIEKTPOXUMUY ECKUI
psia HanpspKeHUH MeTaisioB. du3nyeckre U XUMUYECKUE CBOiicTBa MeTauioB. O0mue crnocoObl moiydeHus MetamioB. [loHATHE 0 KOPPO3UH METAJIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounbie MeTaiuibl: MoJoKeHUe B Ilepuoguueckoil cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXKJICHUE B
npupoje. Ou3nveckre U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HATpHs U Kanus. [IpuMeHeHue HIeloYHbIX
METAJJIOB U UX COCMHEHUM.

[[{erouHO3eMeNbHBIE METAIIBI MATHUN U KaJIbLIMIA: nTosioxkeHue B [lepuonanueckoi cucteme xuMuueckux 3neMeHToB J. M. MenpeneeBa, ctpoeHue
UX aTOMOB, HaXxOXJIeHUE B npupojae. Ou3nueckue U XMMHUYECKUE CBOMCTBA MarHus U Kayblus. BaxxHelme coeMHEeHHs Kaablus (OKCUI, TUJIP OKCH]I,
conu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxkenue B [lepuoamdeckoit cucreme xumuueckux snemeHtoB J[. M. MenjeneeBa, cTpoeHHe aToMa, HaXOXICHUE B IPHUPOJE.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA almoMUHUA. AM(BOTEpHBIE CBOIICTBA OKCHU/IA M TUAPOKCUIA aTFOMUHUSL.

Kene3o: nonoxenue B llepmogmueckoin cucreme xumuueckux 3nemeHToB J[. M. MenpaeneeBa, cTpoeHue aTroma, HaxOXKIAEHUE B MPHUPOE.
OuznyecKkue U XUMUYECKHe CBOMCTBa kene3a. Okcuabl, rufpokcusl u conu xkenesa (1) u xenesa (111), ux cocras, cBolicTBa U OTy4YEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O0pa3llaMd METajuIOB U CIUIaBOB, MX (PU3UYECKMMH CBOWCTBAMHU, WM3YYCHHE PE3YJIbTaTOB KOPPO3UHM METALIOB (BO3MOKHO
MCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), 0OCOOCHHOCTEN B3aMMOAEHCTBHS OKCHIa KabLIMsI M HATPUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATE PUAJIOB),
HCCJIEIOBAaHHE CBOMCTB JKECTKOM BOJIBI, IIpoOLIecca TOPEHHS Kelle3a B KHCIOopoae (BO3MOXKHO HCIIONb30BaHHE BUAEOMATEpUaIoB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKI[Mi Ha MOHBI: MarHus, KaJbllMs, aJlOMUHM, UHKA, *kene3a (1) u xeneza (I11), mexu (Il), HabmroneHne u ommcaHue MPOIECCOB
OKpAalllMBaHUsl TJaMEHHM HOHAMU HATpHs, Kajdus U Kalblus (BO3MOXXHO HCIIOJIb30BaHHME BHJIEOMATEPUANIOB), UCCIIEOBaHHE aM(OTEPHBIX CBOICTB
TUAPOKCH/IA aTFOMUHUS M TUIPOKCUIA IIMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Bakuelme MeTaibl ¥ X COSTMHCHUS.

XuMus M OKpyKamouas cpeia

BemecTBa 1 Matepuaiibl B IOBCETHEBHOM JKM3HM YelloBeKa. be3omacHoe NCIoyib30BaHNUE BEUIECTB M XUMUYECKHUX peakiuil B ObITy. [lepBas momonipb
MPU XUMHYECKUX 0XKOTax U OTPaBICHUSX.

XUMHYeCcKOe 3arps3HeHHE OKpyKarolled cpenbl (IpenenbHas AomycTuMas KoHIeHTpauus BemiecTs, ganee — [1/IK). Ponp xumuum B pemeHun
9KOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meoscnpeomemnuwie ceasu

Peanmu3zanus MeXIpeIMETHBIX CBsI3€H MPH M3YYCHUU XUMUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U TIOHSATHH, SIBJISIOMINXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAay4HbIM (akT, THUIOTEe3a, 3aKOH, TEOpHs, aHalW3, CHUHTE3, KiIaccu(UKamus, TEPUOAUIHOCTb,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHE, TAaPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTepUaIIbI.



®u3nka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKHUM 3apsi, TPOBOJAHUKH,
HOJYIPOBOJHUKH, JMIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHME BEIIeCTBA, Tra3, pacTBOP, PacCTBOPHUMOCTD,
KpUCTAIIIMYECKasl pelIETKa, CIUIaBbl, PU3NYECKUE BEIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUUECKOEe IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, CoHIIE.
buonorus: ¢porocunTes, ApIxanue, Onocgepa, IKocucTeMa, MUHEpaIbHbIE yI00pEHNUs, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHBIE OPO/IbL, IOJIE3HbIE HCKOIIAEMbIE, TOILTUBO, BOJHBIE PECYPCHI.
INJTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHHS MPOrPaMMbI OCHOBHOTO 00IIEro 00pa3oBaHMs JOCTUTAIOTCSA B X0J¢ OOYUCHUSI XUMUH B €MHCTBE Y4eOHOM U
BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUH C TpaJUIIHUOHHBIMU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH H OYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU,
IPUHATHIMA B OOIIECTBE MPAaBUIaMH U HOPMaMH TIOBEJIEHHS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPAa3BUTHS U COLUATM3AIIMH 00yJarOIIuXCs.

JIngHocTHBIE PE3YIbTATBl OTpPAXXar0T TOTOBHOCTDH O6yanOIIII/IXC$[ PYKOBOJACTBOBATLCHA CUCTEMOM IIO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ u
pacIIMpeHue OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCIUTAHHUS

IIEHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEIUIO, TIOHUMAHUs 3HAYECHHUs XMMHUUYCCKOM HAYKU B
JKM3HH COBPEMEHHOIO OOIIECTBA, CIHOCOOHOCTH BIIAJETh JOCTOBEPHON HH(GOPMAIME O IEPENOBBIX JOCTIKCHHAX W OTKPBITHSX MHPOBOU W
OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpPa M OOILIECTBA;

2) rpasKAaHCKOr0 BOCIIMTAHMA:

IPEJICTABICHAS O COLMAJIBHBIX HOPMax M IPaBUIaX MEXIMYHOCTHBIX OTHONIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, y4eOHO-MCCIIeIOBATEIbCKOM, TBOPYECKONH M JPYIHX BHAAX ESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOW COBMECTHOI
JIeATEIbHOCTH TPH BBITIOJHEHUH YYeOHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMOJHEHHH XHMHYECKHX SKCIEPHUMEHTOB, CO3JaHUHM YYEOHBIX MPOEKTOB,
CTPEMIJICHHA K B3aUMOIIOHUMAHWIO W B3aWMMOIIOMOIINHX B IMPOLECCE 3TOU yqe6H0f/'1 JACATCIIbHOCTH, TOTOBHOCTH OIICHUBATH CcBOE MOBCACHNEC U NOCTYIIKH
CBOMX TOBApHIIEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIIEACTBHIA TIOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHHS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEHIECTBE W XHUMHYECKOM PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
COCTaBJISIIOLIME OCHOBY JJIsi MOHMMAaHUS CYIIHOCTH HAay4HOH KapTUHBI MHUpa, MPEACTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI,
B3aHMOCBSI35IX Y€JIOBEKa C MPUPOIHOM CPEIOi, O PO XMMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEHH;

IMMO3HaBaTCJIbHBIC MOTHUBEI, HAITPABJICHHBIC Ha IMOJTYYCHHUEC HOBBIX 3HaHUH 110 XHUMHH, HeO6XO)II/IMI)Ie JJISL 00BsCHEHUSI Ha6J'IIOJIaeMBIX IMponeccoB u
SIBJICHUH, MO3HABATEIbHON, HHPOPMAIIMOHHOW M YMTATEIbCKOM KYJIBTYpPhI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBbHOW pabOThl C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMA TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYUYCHHIO W IMO3HAHHIO, JIFOO03HATENLHOCTh, TOTOBHOCTh M CITIOCOOHOCTh K CaMOOOpa30BaHHIO, MPOCKTHOW M HCCIIEI0BATEILCKON
NeSITeIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 00yUYEHUS B NajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbS:

OCO3HAHHUE IECHHOCTU XU3HU, OTBETCTBECHHOT'O OTHOHICHUA K CBOEMY 310POBbIO, YCTAHOBKHU HaA SﬂOpOBBIﬁ 06pa3 KHU3HH, OCO3HAHHUEC HOCHG}ICTBI/Iﬁ u
HETIPHUSATHE BPEIHBIX MPHUBbIUCK (YIOTPEOIEHUS ANKOTO0JIsl, HAPKOTHKOB, KyPEeHHs ), HEOOXOJMMOCTH COOJIIOIEHHSI TPaBHI O€30MaCHOCTH MIPU 00OpaIleHHH
C XUMHNYECCKHUMMH BC€IHICCTBAMU B 6I)ITy n peaﬂBHOﬁ KHU3HU,

5) Tpy10BOT0 BOCIIMTAHMS



HWHTEPEC K MPAKTUUECKOMY M3YUCHHUIO MPpoecCuid U Tpyaa pa3IuvdHOr0 pojaa, YBaXEHUE K TPYAY U pe3yiabTaTaM TPYIOBOH ACSITEIHHOCTH, B TOM
YHcJie HA OCHOBE IPUMEHEHHS NMPEIMETHBIX 3HaHUH M0 XMMHUHU, OCO3HAHHBINA BHIOOP MHIAMBHYaTbHON TPACKTOPHH MPOJODKEHHS 00pa30BaHUs ¢ YUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOIIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, YCIIeHON PO eCcCHOHATBHOMN ACATEIHPHOCTH U PA3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

IKOJIOTHUYECKU IIeJIECO00pa3HOe OTHOIIEHHE K TMPUPOJIE KaK MCTOYHHMKY JKU3HHM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHUS, NMOHUMAaHUE IIEHHOCTH
3I0pOBOTr0 M 0€30IacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3HYECKOMY M TICHXHYECKOMY 3/I0POBbIO, OCO3HAHUE IICHHOCTH
COOIOICHMSI TPaBUII 0€30IIaCHOTO MTOBEICHUS MTPH pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHTYAIUSIX, YTPOKAIOIINX 3I0POBLIO H KU3HU JIFO/ICH;

CITOCOOHOCTH TIPUMEHSATH 3HAHUS, TIOJydaeMble MPU U3YYCHUH XUMHH, JIJIs PEIICHMsI 3a7a4, CBA3aHHBIX C OKPYXKAIOMIEeH MPUPOTHON CpemoH, s
MOBBIILICHUS] YPOBHSI JKOJIOTUYECKOH KYJIbTYphl, OCO3HAHMS TJO00ATBLHOTO XapakTepa SKOJOTMYECKHUX IMPOOJIeM M MyTeH WX PELIeHHsS IMOCPEACTBOM
METO/I0B XUMHUH, FIKOJIOTUYECKOTO MBIIICHHUS], YMEHUS PYKOBOJICTBOBATHCS UM B [103HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocrtaBe meTampeaMeTHBIX Pe3yNbTaTOB BBLACHSAIOT 3HAUMMBbIE A7 (DOPMUPOBAHMSI MHPOBO33PEHHS OOIICHAY4YHbIC MOHATHS (3aKOH, TEOPHs,
NPUHINI, TUNoTe3a, (akT, cucrema, MPOLecc, HKCHEPUMEHT U JPYroe.), KOTOPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUEOHBIX NpeaMeTax |
MO3BOJIAIOT HA OCHOBE 3HAHMU U3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHONW HAYYHOW KapTUHE MHpa, U YHUBEpCAJbHbIE yueOHBIC
I[GﬁCTBI/ISI (HOBHaBaTeJII)HI)IC, KOMMYHI/IKaTI/IBHBIG, perJISITI/IBHI)IC), KOTOpBIC O6CCHC‘II/IBaIOT (1)OpMI/IpOBaHI/Ie TOTOBHOCTH K CaMOCTOSITeJII)HOMy
TUTAHUPOBAHHIO M OCYIIECTBIICHUIO YU€OHOU NESTEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble JJornyeckne aelcTBHSA:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'IZ paCKpBIBaTB CMBICJI XUMHUYCCKHUX HOHSITI/If/i (BI)I)IGJ'ISITI) nux
XapaKTepHbIe PU3HAKHU, YCTAaHABIUBATh B3aUMOCBS3b C IPYTMMH MOHITUSIMHU), UCIIOIB30BAaTh MOHATUS AJI OOBSICHEHUS OTIENbHBIX ()aKTOB U SBICHHH,
BBI6I/IpaTB OCHOBAaHHUA 1 KpI/ITepI/II/I JJISA KJ'IaCCI/I(i)I/IKaIII/II/I XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CJ'Ie)ICTBeHHBIG CBA3U
MEXy 00bEKTaMH U3y4EeHUS], CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, J€TYKTUBHBIC, TI0 aHATIOTHH ), AeTIaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHHME MPHUMEHSTHh B IMPOLIECCe MO3HAHUA MOHATHA (IPEeIMETHbIE M METanpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCIOIb3yeMbIE B
XUMHH, IPEOOPa30BBIBATH HIMPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIE MPEICTABICHHS — XUMUYECKHI 3HaK (CUMBOJ dJIEMEHTa), XUMHUecKas (popmyna u
ypaBHCHI/Ie XI/IMI/I‘IGCKOﬁ peaKHI/II/I — l'IpI/I peHIGHI/II/I y‘~IC6H0-HO3HaBaT€J'II>HI>IX 3agad, C y‘IéTOM 9TUX MOJICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIIATE H
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX O0OBEKTOB — XUMHUUECKHUX BEIIECTB M XUMHUYECKHUX PEaKIIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
HquHHHO-CHe}ICTBeHHBIe CBsSI3HU U HpOTI/IBOpe‘II/IH B 1/13yqaeme Hpoueccax U SIBJICHUSX.

ba3zoBble nucciiegoBarebckue JeMcTBUA.

yMeHI/Ie HCIIOJIBb30BATh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBEC I/IHCprMeHTa IIO3HAaHUA, a TaAKXKE B KAUYECTBE OCHOBBI J1JIA q)OpMI/IpOBaHI/ISI THUITOTE3HI 110
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OmbITa MO TIAHUPOBAHUIO, OPTAaHU3AIMN U TIPOBEICHUIO YUCHHUYECKUX IKCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 XOJ0M Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (popMynupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO OIbBITA, HCCIEAOBAHUS,
COCTABJISITH OTUET O MPOJICIIAaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOHMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IWYHBIX BUJIOB U (OpPM MpPEACTABICHUS, MOJIyYaeMyl M3 pa3HbIX
UCTOYHUKOB (HAay4YHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUECKOTO COJCpXaHMsA, CIpaBOYHBIE IMMOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OILECHHBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOAbl M 3alpoChl MPHU MOUCKE U 0TOOpe MHGPOPMAIMU M COOTBETCTBYIOIIMX IaHHBIX, HEOOXOTUMBIX ISt
BBITIOJIHEHHUST y4YEOHBIX M TI03HABATENIbHBIX 33734 OINpPENeNEHHOrO THIA, NPUOOPETEHHE OmnbiTa B 00JACTH UCIOIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJCHUE KYyJIbTypOM AaKTUBHOTO HCIOJIb30BAaHUS PA3IMYHBIX IOHUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOHMPAThH
ONTUMANIbHYIO0 (HOpMY IpencTaBleHUs] HH()OPMAIMK U WITIOCTPUPOBATH PelIaeMble 33aa4i HECIOKHBIMU CXEMaMH, AUarpaMMaMu, IpyruMu GopmMamu
rpauKu U UX KOMOUHAITUSIMH,

YMEHHUE MCIIONB30BaTh U aHATM3UPOBATH B MPOLIECCe YUEeOHOM M MCCIe0BaTEIbCKON AEATEIIEHOCTH HH()OPMAIMIO O BIMSHUH MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepPcalbHble Y4eOHbIe el cTBHA:

yMEHHsI 3a7aBaTh BONPOCH (B XOJe Auajora M (MiIu) AUCKYCCHHM) IO CYIIECTBY OOCYXAaeMOW TeMbl, (OpPMYIHpPOBATh CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBITIOJTHEHUS MPEATIOKCHHOM 3a/1auu;

YMEHHsI TPEACTABIATh MOJIYYCHHbIE PEe3YIbTaThl MO3HABATEIBHOW AESTENbHOCTH B YCTHBIX M IMHUCHMEHHBIX TEKCTax; AeNaTh MPE3CHTAIUI0
PE3YJIBTATOB BBITIOJIHEHUSI XUMUYECKOTO IKCIIEPUMEHTA (JIAOOPaTOPHOTO OIbITa, J1a00paTOpHOI pabOThI IO UCCIICIOBAHUIO CBOMCTB BEUIECTB, YIEOHOTO
MIPOCKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIBHOM M HWCCIIEAOBATEIBCKOW AEATEIBHOCTH TPH PEIICHUH
BO3HUKAIOIIUX TpoOJieM Ha OCHOBE ydé€ra OOLIMX HHTEPECOB M COTJIACOBAHMS MO3MIMKA (0OCYXIeHUS, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI,
KOOPJAWHAIMS COBMECTHBIX IEHCTBUH, ONpeieTICHHE KPUTEPHUEB IO OIIEHKE Ka4eCTBA BBHITIOJHEHHOUW PabOThI U APYyTHeE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CAMOCTOSITENIFHO ONPEACTIATh LEIH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISITh, KOHTPOJIMPOBAThH M MPH HEOOXOTUMOCTH KOPPEKTUPOBATH
CBOIO JIeATEIbHOCTh, BBHIOMpATh Haunbosiee 3(PpPeKTUBHbIE CHOCOOBI pelIeHHUs y4eOHBIX M TO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABISTH WU
KOPPEKTHPOBAThH TPEUIOKEHHBI aJITOPUTM JICHCTBHI TPU BBHIMOJHEHUH 33/JIaHUIl C y4ETOM IMOJIydeHHs] HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX M PEeaKLUsIX, OLEHUBATh COOTBETCTBUE IOJIYYCHHOI'O pe3yJbTaTa 3asBICHHOH LIeNM, YMEHHE HCIOJb30BaTh U AHAIM3MPOBATH KOHTEKCTHI,
npeiaraeMbie B YCIOBUH 3aIaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3ysbTaToOB MO OCBOEHUIO 0053aTENbHOIO COAEP:KaHMSI, YCTAHOBJIEHHOTO JaHHOH (enepanbHON pabodeil mporpammon,
BBIJICJIAIOT: OCBOCHHBIE OOYUAIOIIMMHUCS HAay4yHbIE 3HAHUS, YMEHHs M CIOCOOBI JeicTBUH, cnennpuyeckue Uisd MpeAMETHON o0aacTu «XUMUSL», BUIBI
JEeSITETHHOCTH 110 TTOTYYSHHUIO HOBOTO 3HAHHMS, €70 HHTEPIPETAINH, IIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K koH1y o0ydeHus B 8 kJj1acce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YyJarOIUXCS YMEHUI:

®  DACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJla, XUMHUYECKHI1 AJIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh

(omHOpOIHAS ¥ HEOTHOPOIHAS), BAICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIi XUMHUYECKOTO 3JIEMEHTa B COEJAMHEHUH, MOJSIPHBIA O00BEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPHUIATEIBHOCTb,
CTETIeHb OKHCIICHUS, XUMUYECKas peakius, KiIacCH(UKaIUs PEeaKiHid: peakuy COCIHMHEHUS, PEaKIHUW Pa3I0KCHHUs, PEaKIHU 3aMEIICHHS,
peakiuu oOMeHa, 3K30- U YHJA0TEPMHUYECKUE PeaKluy, TeIUI0BOH 3(h(eKT peakiuu, sapo aToma, JTEKTPOHHBINA CIO0H aToMa, aTOMHasi OpOUTaJIb,
pamuyc atomMa, XUMHUYecKasl CBsI3b, MOJIIPHAs U HEMOJSpHAs KOBAJICHTHAs CBS3b, HOHHAS CBS3b, MOH, KATHOH, aHWOH, PAaCTBOP, MaccoBas JOJISI
BeIIecTBa (MIPOLIEHTHAs! KOHLIEHTPAIHsI) B pacTBOPE;

®  WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IMOHITAN M IPUMEHSTH 3TH MOHITHS IPY OMMCAHNUH BEIIECTB U UX NMPEBPAICHHIA;

® HCIOJH30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABJICHHUS ()OPMYIT BEIIECTB U YPaBHEHUH XUMHUYECKUX PEaKIINH;



e ONpeniensITh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb OKHCICHMS D3JEMEHTOB B OMHApHBIX COEJUHEHUSX,
NPUHAIICKHOCTh BEIIECTB K ONpPEACIEHHOMY KIIACcCy COENMHEHHMH 1o (opMynam, BUA XHMHUYECKOW CBS3M (KOBAJICHTHAs M HOHHAs) B
HEOPraHUYECKUX COCAVHCHUSAX;

e packpsiBath cMbIca Ilepuommnueckoro 3axona /[I. M. MennpeneeBa: Ne€MOHCTpPUpPOBATH IOHMMAaHUE IMEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX IosiokeHus B [lepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPDHOTO YYECHHMsI, 3aKOHA ABOIaJpo;

® ONUCHIBATh W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoanyeckoil CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB: pa3inyarh IOHITUS «IJIaBHAs
noarpynmna (A-rpynma)» u «nobouHas noarpynmna (b-rpymnma)», maneie U 00JbIIME IEPHOIBI, COOTHOCUTh 0003HAYCHHUS, KOTOPBIE UMEIOTCS B
tabmuue «[lepuoanueckass cucrema xumudeckux siemeHtoB JI. M. MenpeneeBa» ¢ 4YMCIOBBIMHU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij SApa, 00IIee YHCIIO0 IIEKTPOHOB U pacpeeeHUe UX MO IEKTPOHHBIM CIIOSM);

e Kjaccu(uUUpPOBaTh XUMUYECKUE JIEMEHThI, HEOPraHMUECKUE BEIEeCTBA, XUMUUECKUE PEAKIUHU (IO YUCIY M COCTaBy YYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB, M0 TEIJIOBOMY 3PPEKTY);

®  XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB pa3JIMYHBIX KJIACCOB, IOJATBEP)KJAasi OIHCAHUE IpUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIMI;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKHUX IPEBPALLECHUN B
pa3IMYHBIX yCIOBUSIX;

®  BBIYHUCIATH OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI0 3JIEMEHTA 110 (POpMyJsie COeTUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pEeaKltH;

® [IPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIbHON JEATENIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHe, OO0OOIIeHHE, CHUCTeMaTH3alHIo,
KJIaCCU(UKALIMIO, BBISBICHUE MPUYMHHO--CIEACTBEHHBIX CBSI3€H — Ul M3y4EHHUS CBOMCTB BEIIECTB M XMMHUYECKUX pPEaKIIHUH, €CTECTBEHHO-
Hay4HbI€ METO/Ibl TIO3HAHUS — HAOJII0/IEHUE, N3MEPEHUE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peabHbIi U MBICTICHHBIH);

e CJen0BaTh MpaBUJIaM MOJIb30BAaHUS XMMUYECKONW MOCYAON U J1abopaTOpHBIM 000pYAOBaHUEM, a TaK)Ke MpaBUlaM OOpaleHHs C BEUIECTBAMU B
COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKMX ONBITOB MO MOJIYYEHHIO M COOMPAHUIO ra3000pa3HbIX BELIECTB
(Bomoposa U KMCI0po/a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEeNEHHON MacCOBOM J10y1ell pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOIUTH
XUMHUYECKHE HKCHEPUMEHThl MO PACIO3HABAaHUIO PACTBOPOB MIENOYEH M KHUCIOT C IOMOLIBI0 HHIMKATOPOB (JaKkMyc, (eHoa(TaNenH,
METHJIOPAHXK U IPYTHE).

K koH1y 00ydenust B 9 kjiacce npeMeTHbIE pe3yIbTaThl HA 0@30BOM YPOBHE JOJKHBI OTPa’kaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: XUMUYECKUI 3JEMEHT, aTOM, MOJIEKYJa, MOH, KAaTHOH, aHHWOH, IPOCTOE BEUIECTBO,
CJIO’KHO€ BEIIECTBO, BAJICHTHOCTb, IEKTPOOTPHUIIATEIbHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas peaKIsl, XUMHUECKasl CBsI3b, TEII0BOH 3¢ dexT
peaxkuu, MOJb, MOJSIPHBI 00BbEM, PacTBOp, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUECKAs TUCCOLMAIMS, PEaKIMM HUOHHOTO OOMEHa,
KaTaJln3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTUMBbIE PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIUH, OKHUCIUTEIb,
BOCCTAaHOBUTEINb, OKHCIEHHE W BOCCTAaHOBJIEHUE, AIIOTPOMNHS, aMPOTEPHOCTh, XMMHUYECKas CBSA3b (KOBAJIEHTHAs, MOHHAs, METaJuInyecKas),
KPUCTAJIJIMYECKAsT pEeIIETKa, KOPPO3Us METAJIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW peakluu, MpeAeabHO AonyctuMas KoHueHTpauusa [1/IK
BEIIECTBA;

® WJUIFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUM U IPUMEHATDH 3TH IOHATHUS IPU ONMCAHUU BEIIECTB U UX IIPEBPALCHUI;

® HCIOJb30BATH XUMUYECKYIO CHMBOJIUKY JUIS COCTABJICHUS (POPMYIT BELIECTB U YPAaBHEHUH XUMHUYECKUX PEAKLIUH;



ONpEACIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB B COCOUHEHHSAX PA3JIMYHOIO COCTaBa, MPUHAMIECKHOCTh BEIECTB K
onpeAenEHHOMY KJIaccy COSAMHEHHH Mo (opmyrnam, BHI XMUMHYECKOW CBSI3U (KOBAaJICHTHAs, MOHHAs, METAJTUYECKas) B HEOPTaHMUYECKUX
COCIMHEHUSX, 3apa] MOHA II0 XHUMHUYECKOM ¢opmyse, Xapakrep cpeldpl B BOJHBIX pPACTBOpaX HEOPraHUYECKUX COEAMHEHHWH, THII
KPUCTAJUIMYECKON pEIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbicn llepuognueckoro 3axona JI. M. MenneneeBa M IE€MOHCTpUPOBATH €0 INOHMMAHME: OIKCHIBATh U XapaKTEpU30BaTh
Tabanunyo Gopmy Ilepuonnyeckoil cucreMbl XMMHUYECKMX JIEMEHTOB: Pa3jinyaTh MOHATUS «IJIaBHas noArpymnna (A-rpymnmna)» U «o0oyHas
noarpynna (b-rpynma)y, Manbie 1 60JbIINE IEPHOABI, COOTHOCUTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B TIEPUOIUYECKON Ta0uuIe, C YUCIOBBIMU
XapaKTEepUCTUKAMHM CTPOEHHsSI aTOMOB XMMMUYECKUX 3JEMEHTOB (COCTaB M 3apsj sA1pa, oOllee YUCIO 3JIEKTPOHOB U paCIpelelieHHe HX IO
AIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U UX COCTUHEHUH B MpeesiaX MajlbIX MEPHOI0B U
[JIaBHBIX MTOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA, XUMHUECKUE PEeaKUH (TI0 YHCIy U COCTaBY YYacCTBYIOUINX B PEAKLIUU
BEIIECTB, 110 TEIUIOBOMY 3(h(eKTy, IO M3MEHEHHIO CTETICHEH OKHCIICHUS! XUMHUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME M chenudUUecKrue XMMHUYECKHE CBOWCTBA IMPOCTBIX U CIOXKHBIX BELIECTB, MOATBEPXKAas ONHCAHHE
IIpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIU;

COCTABJIAITh YPABHEHMS JICKTPOIUTHYECKON NHCCOUMALMMA KUCIOT, IIEJI0YeH U COJIEH, TIOJHBIE U COKPAILEHHBIE YPABHEHHS PEAKIIU MOHHOIO
oOMeHa, ypaBHEHUsI peaklnii, MOATBEPKIAOIINX CYIIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXKy BELLIECTBAMH PA3JIMUYHbBIX KJIACCOB;

PAaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi MOCPEICTBOM COCTaBJICHUS 3JEKTPOHHOTO OanaHca 3TUX peaklui;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH NPOTEKAHHUS XUMHUYECKUX IPEBPALICHUN B PA3JIMYHBIX
YCIIOBUSIX;

BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIK0 XUMHUYECKOI0 3JIEMEHTa 10 (popMyJie COeTUHEHNUS,
MacCOBYIO JIOJII0 BELIECTBA B paCTBOPE, IPOBOIUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON PEaKIINH;

coOirofaTh ImpaBuiia MOJIb30BAHUS XMMHUYECKON MOCYJ0W M 1a00paTOpHBIM 00OPYAOBAHMEM, a TaKXe IMpaBHila OOpalleHUs C BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMpaHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro rasa);

IPOBOAMTH PEaKIUH, MOATBEP)KAAIOIINE KaueCTBEHHBIM COCTAB PA3IUYHBIX BEIIECTB: PACIIO3HABATH OMNBITHBIM IMYTEM XJIOPUA-, OPOMHUI-,
nonua-, kapOoHat-, pocdat-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATUOHBl AMMOHUSI U MOHBI U3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpax HEOPraHMUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEpalli MBICIUTEIbHON AESTENbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, 000OIIEeHHE, CHCTEMATH3aUIO, BbISBICHHE
PUYNHHO-CJIEICTBEHHBIX CBSI3€H — U M3Yy4EHUS CBOMCTB BELIECTB U XMMHUYECKMX pPEaKIUW, €CTECTBEHHO-HAayYHbl€ METOJbl MO3HAHUS —
HaOJI0IeHNe, H3MEPEHNE, MOJIEIIUPOBAHUE, SKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaunmenoBanue pa3jaejioB 1 TEM MPOrpaMMbl Koanecrso vacon IIeKTPOHHLIE (LHPPOBHIE)
n/n pasi porp Bcero KP TIIP oOpasoBaTe/bHbIE pecypchl
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
11 XuMusi — BaKHast 00J1aCTh €CTECTBO3ZHAHUS U ITPAKTUUYECKON 5 5 bubmuorexa [JOK
' LIEeATEILHOCTH YeI0BeKa https://m.edso0.ru/7f41837¢c
bubnunoreka LIOK
1.2 BemecTBa u XuMuyeckue peakimuu 15 1 https://m.edso0.ru/7f41837¢
Utoro no pazneny 20
Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
bubmuoreka [IOK
2.1 Boznyx. Kucnopoa. [Tousarue 06 okcumax 6 hitps://m.edsoo.ru/7f41837¢
bubnmnorexa LIOK
2.2 Bonopon.Ilonsitre o KucinoTax u comsix 8 1 hitps://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubnuoreka [{OK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUMN 11 1 1 hitps://m.eds00.ru/7f41837¢
Wroro mo pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

31 Ilepnonnueckuiil 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 7 bu6muoreka [JOK
' anemenToB J[. 1. Menpene-eBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
39 Xumnueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE 8 1 bubmuorexa [JOK
' peaknuu https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
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bubnmoreka [IOK

PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 5
9 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
. (undposBbie)
Nen/m  HaumeHoBaHHe pa3aesioB M TeM NMPOrPaMMBbI Beero KP [IP  obpasoBaTenbubre
pecypcbl
Pa3nes 1. BemecTBo U XMH4YecK#e peakiun
[ToBTOpeHue 1 yrirydlieHre 3HAHWI OCHOBHBIX Pa3feiioB Kypca 8 Bubmorexa HOK
1.1 P yrLy pasi M 5 1 https://m.edsoo.ru/7f41a6
KJIacca
36
bubnunoreka LIOK
1.2 OCHOBHbBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEAKIIUI 4 https://m.edsoo.ru/7f41a6
36
DNEKTPOINTHUECKAS JUCCOLMALNA. X UMAYECKHE PEAKIIUU B bubmaorexa LJOK
1.3 P A HHALHA. peakdl 8 1 1 https://m.edsoo.ru/7f41a6
pacTBopax 36
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO01uas xapakrepucTuka XuMuueckux 31emMeHToB VIIA-rpymmsl Bubmuorexa LIOK
2.1 1 P p py ' 4 1 https://m.edsoo.ru/7f41a6
T"ajorens!
36
OO01as xapakTepucTUKa XUMHUYECKNX 1eMeHTOB VIA- bI Bubmrorexa LIOK
2.2 Has xap P TPYHIBL. 6 https://m.edsoo.ru/7f41a6
Cepa u e€ coeuHEeHUs 36
OO0mas xapakKTEPUCTUKA XUMHUUYECKUX DJIEMEHTOB VA -TPYIIIEI Bubmrorexa LIOK
2.3 i P P PYITIBL. 7 1 https://m.edsoo.ru/7f41a6
A30T, hocdop 1 UX coeAMHEHU 36
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OOm1ast xapakTepUCTHKA XUMUYECKHX 3JIeMeHTOB |V A-rpynmsl.

bub6nmoreka [IOK

2.4 . 8 https://m.edsoo.ru/7f41a6
VYriepoa v KpeMHUH U UX COCIMHCHHS 36
Hroro no pazueny 25
Pazgen 3. MeTa/liIbl H HX COeIMHEHUA
bubnunorexa LIOK
3.1 OO0wwume CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a6
36
bubnunoreka LIOK
3.2 BaxHuelilme METaAIUIBI U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a6
36
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxaionas cpeaa
bubnunoreka LIOK
4.1 BerectBa 1 MaTepuaibl B )KH3HH YE€IOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no paszneny 3
bu6nmorexa LIOK
Pe3epBHoe Bpemst 3 https://m.edsoo.ru/7f41a6
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