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MHNOACHUTEJBHASA 3AITNCKA

[IporpaMMa 1o XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs COCTAaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpasoBanus, npeacrasieHHbx B PI'OC OO0, a Taxxe Ha OcHOBe (hejiepanbHOM paboueil mporpaMmbl
BOCIIUTaHMA U ¢ yYETOM KOHIICTILIMY MPETNOAaBaHus yaeOHOro npeamera « XuMus» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickon denepanuu.

[IporpamMma o xumuu Aa€T MPEACTABICHUE O IENSIX, OOIIeH CTpaTeruu 00y4eHus, BOCIUTAHUS U
Pa3BUTHS O0YYAOLIMXCS CPECTBAMU Yy4EOHOTO TIPEAMETa, YCTAHABIMBAET 0053aTEIBHOE MPEIMETHOE
coJiep)KaHue, MpelycMaTpUBAaET paclpeiefieHUe ero 1o KjiaccaM U CTPYKTYpUpPOBaHHE 1O pas3liesaM U
TeMaM MporpamMMbl MO XHUMHH, OIPEAENACT KOJIMYECTBEHHBIE M KAUECTBEHHbBIE XapaKTEPUCTUKU
COJIEpKaHHUs, PEKOMEHIYEMYIO OCJIEIOBATEIbHOCTh U3YyUEHHS] XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMPOLIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarommxcs,
oIpeieNsieT BO3MOXKHOCTH MpeIMeTa I pealn3aiuy TpeOOBaHUH K pe3ylibTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUsA, a Takke TpeOOBaHMH K
pe3yibTataM OOy4eHHUS XMMHUHM Ha YpOBHE Lielel M3y4eHHus NpeAMeTa U OCHOBHBIX BUIOB y4eOHO-
[I03HABATEJIbHOM I€ATEIbHOCTU 00YUaIOLIET0Cs IO OCBOCHUIO YU€OHOTO COAEpKAHMSL.

3HaHUE XHUMHU CIY’KUT OCHOBOW IJIsi (POPMHUPOBAHUS MHPOBO33PEHHSI 0O0YdYaroIIErocs, €ro
MPEJICTaBICHUI O MaTepUalbHOM €IMHCTBE MHpa, BAXHYIO POJIb UTParOT (GopMHUpyemble XUMHUEH
IIPEJICTABICHUSI O B3aUMOIPEBPAIICHUAX SHEPTUHM U 00 SBONIIOIMM BELIECTB B NPUPOJE, O MYTIX
pelieHus ro0anbHBIX MPoOIeM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI, SHEPTETHUECKOH,
MUILIEBOH U 3KOJIOTMYECKON 0€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHSI.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3alii BO3MOXXHOCTEH 7 camMopa3BUTUS M (DOPMHUPOBAHUS KYIbTYpPbI
JTUYHOCTH, €€ o0Iel U (GYHKIIMOHATBHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBINUIEHUS M TBOPYECKHX CIIOCOOHOCTEH OO0y4arommxcs,
HABBIKOB UX CAMOCTOSITEIBbHON Y4eOHOH JesSTENbHOCTH, YKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKIX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEAHEBHOM KU3HH, TaK U B IPOPECCHOHATLHON 1A TEIIbHOCTH;

3HAKOMMT CO CHEeUM(PHUKON HAYYHOTrO MBILIUICHHUS, 3aKJIaIbIBA€T OCHOBHI 1I€JIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPUPOJBI U UYEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHHH €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTHU OO y4aroLnXCs;

crocoOCcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHHIM, K
NPUpPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHUE 00yUaIOIIUXCS.

JlanHbIe HaMpaBJICHUS B 00yYEHUH XUMHUH 00€CTICUNBAIOTCS CIIEITU(DUKON COfepiKaHnus yaeOHOTO
mperMeTa, KOTOPBIH SIBISIeTC MeAarornyecky aJlaiTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAYKU XUMUU
Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOIIero oOpa3oBaHUs OpPUEHTHPOBAH Ha OCBOEHHUE
OOYYaIOIUMHUCS CUCTEMBl TEPBOHAYAIBHBIX MOHSITHA XUMHH, OCHOB HEOPTaHWYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHI OPraHUYECKON XUMHH.

CtpykTypa cofepkaHusl IpOrpaMMBbI 0 XUMHUU c(hopMHpOBaHA HA OCHOBE CUCTEMHOTO TOJIX0/a
K €€ nzyuenuto. CopepkaHue CKIaAbIBA€TCS U3 CUCTEMBI IOHITHH O XUMUYECKOM 2JIEMEHTE U BEIIECTBE
U CUCTEMBbl NMOHATUH O XUMHYeckoi peakuuu. O0e 3TH CHUCTEMBbI CTPYKTYpPHO OPIaHHU30BaHBI IO
MIPHUHIIUITY [TOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTrO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— YYEHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3H;



— IpeJCTaBICHUN 00 MEKTPOTUTHUECKON TUCCOIMAIINH BEIIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE OMIMPUYECKU IIOJIYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS IOCJEJ0BATEIBHO OT OJHOTO YPOBHSI K JPYIOMY, BBIMOJHSS
(GyHKIMU OOBSICHEHHS W TMPOrHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MpPAaKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue nMporpamMmbl 10 XUMHUHU CIIOCOOCTBYET (GOPMUPOBAHUIO MPECTABICHUS O XUMHUYECKON
COCTABJIAIOLIEN HAYYHON KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPO/IbI, IEHHOCTHOTO OTHOILLEHUS K
HAay4YHOMY 3HAHHUIO U METOJaM I03HaHUS B HayKe. V3yueHue XUMHM MPOUCXOJUT C MPHUBJIEUECHUEM
3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKkpykaromuii Mup», «buonorus. 5—7 knaccel» u
«Dusuka. 7 Kiacey.

[Ipu u3yyeHHMH XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMMYECKOM HAayKH Kak
00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOW NEATEIHHOCTH YeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOH KYJIBTYpHl. 3ajauya y4eOHOro MpeaMeTa COCTOUT B ()OPMHPOBAHUHU CHUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DAKTOB, IMOHSATHN, 3aKOHOB W TEOPETUUYCCKUX ITOJOKECHUMH,
JOCTYIHBIX 0000IIEHHIH MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAYKH, B MPUOOIIEHUN K HayYHBIM
METOJIaM IO3HAaHUS MPU M3YYEHUU BELIECTB U XMMUYECKUX peakuuid, B ()OPMHUPOBAHUU U PA3BUTHU
MO3HABATEJIbHBIX YMEHHUN U UX IPUMEHEHUH B yUeOHO-TT03HABATEIbHON U Y4eOHO-HCCIIE0BATEIbCKOM
JesITeTbHOCTH, OCBOCHUU IPaBUJI O€30MIaCHOT0 OOpAIIEHHUs C BEIIECTBAMU B TOBCETHEBHOM KU3HHU.

[Ipu u3y4eHnn XMMHUH Ha YPOBHE OCHOBHOTO 0011Ier0 00pa30BaHUs BaKHOE 3HAUCHUE TIPUOOPEITH
TaKHe LeH, Kak:

— (OpMHUpPOBaHHE HWHTEIUIEKTYaJbHO pPa3BUTONH JHMYHOCTH, TOTOBOH K CaMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH, CTIIOCOOHOM aganmTHpoBaThCs K OBICTPO
MEHSOIIUMCS YCIOBUSM KU3HU;

— HANpaBICHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKOe MpHOOLICHHEe OOydJaloummxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOM NIE€ATENBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— of0ecrneyeHne YCIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYarOIIMMHUCS — OIbITA
pa3HOOOpa3HOW NeATeNbHOCTH, IO3HAHHUS M CAMOIO3HAHHWS, KIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI1), UMEIOLINX YHHUBEPCAIbHOE 3HAYCHHE /IS pa3IMYHbIX BUIOB ACSITEIbHOCTHU;

— (hopmupoBanue 0011 PYHKIINOHAIBHON U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBACHATh W OILIGHUBATH SIBIICHUS OKPYKAIOIIET0 MHpA, HWCIONB3Yysd 3HAHHUS U OIIbIT,
MOJTy4YCHHBIE NPH U3yYCHUH XUMHHU, TPUMEHATh UX MPU PEIICHUH MPOOJIEM B MTOBCEIHEBHON KU3HU U
TPYIOBOH NESITENBHOCTH;

— (opmupoBanue y 0O0ydYarOmUXCS TyMaHHUCTUYECKUX OTHOIIECHUH, MOHHUMAHHS IEHHOCTU
XMUMHAYECKHUX 3HAHUH JUIsI BBIPAOOTKH SKOJIOTUYECKH 11€JI€CO00pa3HOTO MOBEICHUS B OBITY M TPYJOBOM
NESITEJIbHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/J0POBbS M OKPYXKAIOLIeH MPUPOAHON CpeIbl;

— pa3BUTHE MOTHBALMM K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIECYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpodwmiis u
HAMPAaBIEHHOCTH JAJbHEUIIET0 00yUEeHHUS.

OOmiee 4yuCIO YacoB, OTBEACHHBIX /IS HM3YyYCHHS XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi, coctaBiseT 136 gacoB: B 8 kiacce — 68 "acoB (2 daca B Hezelno), B 9 kiacce — 68 yacoB
(2 yaca B HenENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauyanbHbIe XMMHYECKHE TIOHATHS



[Ipeamer xumuu. Ponb XUMHUM B KU3HM 4YeJlOBEKa. XMMUS B CUCTEME HayK. Tena W BellecTBa.
duznueckre CBOMCTBA BELIECTB. ArperatHoe cocrosinde BemniecTB. [loHaTre o MeToaax Mo3HaHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus cMecei.

ATOMBI U MOJEKYNIbl. XUMHUECKUE 37eMEHThl. CHUMBOJIBI XUMUYECKUX 31eMEHTOB. [IpocThie u
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuuaeckasi ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH TMOCTOSHCTBA
cocTaBa BeuiecTB. OTHOCHUTENIbHAST aTOMHAsi Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas
JI0JISI XUMUYECKOT'0 3JIEMEHTA B COCIMHCHHH.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3anmocBsi3b KOJIMYECTBA, MAacChl W 4uCia
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€Tel o hopmynaM XMMHUYECKHX COCTUHEHUH.

du3znyuecKkre U XUMHUECKUE SBICHUS. XUMHUUECKash peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BeIIECTB. XHUMHUYeCKue ypaBHeHMs. Kiaccudukanus XUMHYECKHUX peakuui (COeAMHEHUS,
pa3noKeHus, 3aMeNIeHHs, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMMHMYECKON TIOCY[I0#, mpaBuiamMu paboOThl B J1abopaTopuu U MpuéMamMu
oOpareHus ¢ 1abopaToOpHBIM 000PYAOBaHUEM, U3YICHHE U ONMCaHUE (PU3MUECKUX CBOMCTB 00pa3IioB
HEOpPraHMYeCKHUX BeIlecTB, HaOmoAeHne (u3nueckux (IJIaBICHHE BOCKA, TasiHUE JIbJa, PacTUpaHHE
caxapa B CTyIlKe, KUTIEHHE U KOHACHCALUA BOJbI) U XUMHUYECKHX (TOPEHHE CBEUH, MPOKATHUBAHUE
MEIHOM POBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMH ) ABICHHI, HAOI0OICHNE 1 OTIMCAaHUE IPU3HAKOB
MPOTEKaHUs XUMHYECKHX peakiuil (pa3joKeHHe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C
xyiopuoM Oapus, pasioxenue ruapokcuna meau (II) npu HarpeBaHuu, B3auMOJAEHMCTBHE XKelle3a ¢
pactBopom conmu Mmenu (Il), m3ydenume cmocoOOB pas3deeHHus CMEcel: ¢ TOMOIIbI0 MAarHWTA,
¢bunbTpoBaHKE, BBHIAPUBAHHE, MUCTUILIALMSA, XpoMarorpadwusi, MPOBEIECHHUE OYMCTKHU MMOBAPEHHON
CONM, HAOJIIOICHWE M OIHCAHUE PE3YJIbTATOB MPOBEICHUS OIBITA, WLIIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MAcCChl, CO3/IaHNE MOJIeIe MOJIeKYI (IIapOCTEPKHEBBIX ).

Ba:kuHeiinue npeacraBuTe/ M HEOPraHUYECKUX BeleCTB

Boznyx — cmech razos. Coctas Bo3nyxa. Kucimopoa —snemeHT u npocToe BemecTBo. Haxoxaenue
KHCJIOpOoJla B TpHpoje, (u3nueckue M XUMUYECKHE CBOWCTBAa (peakuuu TopeHus). OKCHIBL
[Tpumenenue kucnopoaa. CrocoObl MOMyYEHHs] KUCIOPOJa B JAOOPATOPHHM M MPOMBIIUICHHOCTH.
KpyroBoport kuciopona B npupojie. O30H — aJutoTpoIiHast MO (DHUKAIMS KHCIOPOIa.

TeroBoit  3ddexT xumuyeckod peakuuu, TEPMOXUMUYECKHWE YpaBHEHHs, OK30- U
SHIOTEPMUUYECKHUE PeaKUrU. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE MAPHUKOBOTO
s dexra, pazpyiieHue 030HOBOTO CIIOSI.

Bogopon — snemeHnt u mpocToe BemecTBo. Haxoxknenue Bogopona B mpupoje, Gusndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI Toy4deHus. KUCIIOTHI U cOoMH.

Mosipablii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoWcTBa BOABL. Boma kak pactBoputens. PactBopsl. HaceineHHble u
HEHACBHIIIICHHBIE pPacTBOPBL. PacTBOpUMOCTh BeliecTB B Bojie. MaccoBasi J10Jisi BEIIECTBA B pacTBOPE.
Xumuueckue cBoicTBa Bonabl. OcHoBaHuA. Ponb pacTBOPOB B INpUpOJEe M B JKU3HM YEJIOBEKa.
Kpyrosopot Boabl B ipupoe. 3arpsi3HeHre NpupoaHbiX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudpukamuss  weopranmyeckux coeamHeHuil. Oxcumpl. Knaccudukamuss — OKCHIOB:
coneoOpa3yroniue (OCHOBHBIE, KHCIOTHBIE, aM(doTepHble) U HecosieoOpasyrome. HomeHknaTypa
okcu10B. OU3nUecKkrne U XUMUYECKUE CBOMCTBA OKCHUIOB. [lomydueHue okCuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMiA: MIETOUN H HEPACTBOPUMBIE OCHOBaHMsI. HomeHkaTypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [losryyeHne ocHOBaHUM.



Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. dusnueckue M XUMUYECKUE
cBoycTBa KUCIOT. Psan akruBHocTH MetaiuioB H. H. bekerosa. [lomydyenue kucior.

Comu. Homenknatypa coineil. duznueckrue u XUMHUYEeCKHe CBOMCTBa conel. [lonyduenue conen.

I'eneTnyeckas cBs3b MEXKIYy KiIacCaMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KauecTBEHHOE OINpE/EJICHHE COJEpKaHusl KUCIOpoJa B BO3AyXe, IMOJIydeHHe, coOupaHue,
pacmo3HaBaHME U W3YYCHHE CBOWCTB KHCJIOPOJa, HAONIOEHHWE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HUKHOBEHHUS M TPEKpalleHUs: TOpeHus (mokapa), O3HAKOMIICHHE C
oOpa3liaMu OKCHJOB U ONMCAaHHWE UX CBOICTB, MOJyueHHUE, cOOMpaHue, paclio3HaBaHUE U H3y4YEHUE
CBOMCTB Bogopoja (ropeHue), B3ammopeicTBue Boaopoma ¢ okcuaoM wmeau (Il) (BozmoxHO
WCIIOI30BAaHUE BHUACOMATEpUAOB), HaOMIOJeHHE OOpa3lloB BEIMIECTB KOJIMYECTBOM | MOJIb,
UccieoBaHne 0COOGHHOCTEH PAaCTBOPEHMS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBICHHE
pacTBOPOB € OMNPEAECIEHHON MAacCOBOW JOJIEM PaCTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHE BOJBI C
MeTaulaMu (HaTpueM M KaJbleM) (BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPHUATIOB), MCCIEIOBAHUE
0o0pa3ll0oB HEOPraHWUYECKHX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOMIOJACHHE W3MEHEHHUS OKpacKu
MHAMKATOPOB B pacTBOpax KHUCJIOT M IeJIouyel, u3ydyeHue B3aumojenctBuss okcuga meau (Il) c
pacTBOPOM CEpPHOM KHCJOTHI, KHCIOT C METa/UlaMH, pEaKUH HEeUTpalIn3aluu, IMOJTy4eHUe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETailla JPYrMM W3 PAcTBOpPA COJIM, PEUICHUE
SKCIIEPUMEHTANBHBIX 3a]1a4 10 TeMe «BakHeNme Ki1acChbl HEOPraHMYECKUX COSAUHECHUI.

Ilepuoauyeckuii 3akon u Ilepuogmueckasi cucrema xumuuyeckux 3viemenros /. H.
MenpgeneeBa. CrpoeHne aTomMoB. XuMHYeCKas CBs3b. OQKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakiumn

[lepBple MOMBITKH KJIacCHU(PUKAUU XUMHUECKHX 3JeMEHTOB. [loHATHE O rpymnmax CXOIHBIX
3J€MEHTOB (ILIEJIOYHbIE W HICJIOYHO3EMEIbHBIE METaJUIbl, TajJOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCH/IBI.

[Tepnonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux sneMeHToB JI. . Menneneesa.
Koportkonepuoanast u qiuHHONIEproaHas Gopmbl Ileproanueckoil cHCTeMbl XUMUYECKUX SJIEMEHTOB
1. 1. Menpneneesa. [lepuobl u rpynibl. @U3HYECKH CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB NIEpuoaa
Y TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3orombl. DnexktpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osiouek aTromMoB nepBbIXx 20 xuMuyeckux s1aemeHToB [lepuoanueckoit cucremsr Jl. Y. Mennaeneesa.
XapakTepUCTHKa XMMHUYECKOIO 3JIEMEHTa IO ero mnosoxkeHuro B llepuommyeckon cucreme /[l M.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHMUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U MepUoaaMm.

3nauenue llepronnueckoro 3akoHa u llepmoguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHA Hayku U npakTuku. [1. 1. MenneneeB — yd€HbIN U Ipak 1aHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOsipHAasi U HEMOJISIPHAs) CBsI3b. DJIEKTPOOTPUILIATEIILHOCTh
XUMUYECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb okucienus. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. llpornecchl okuciaeHus u
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE O0pa3IOB BEIIECTB METAIJIOB M HEMETAIIOB, B3aUMOJICHCTBUE THAPOKCUIA ITMHKA C
pacTBOpamMu KHCJIOT W IIEJI04YeH, MPOBEACHUE OMBITOB, WUTIOCTPUPYIOIMIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIuil (TOpEeHUe, peakluu Pa3ioKeHHs, COSTUHEHUS).

Mesicnpeomemmuoie céa3u



Peanuzanus MexnpenMeTHBIX CBA3CH MPU M3YyYEHUU XMMHUH B 8 KJIacCE€ OCYILECTBIISIETCS Yepes
UCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W MOHITHH, SBISIONIUXCS
CHUCTEMHBIMU JJISI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC MOHATH: HAy4HBIA (DakT, TUMoTe3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, KJaccu(pukanus, mepruoguIHOCTh, HaOII0IeHHE, SKCIEPUMEHT, MOJCIIMPOBaHIE, U3MEPEHHUE,
MO/JIENIb, SIBJICHHUE.

®duzuka: MaTepusi, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKYJa, JIEKTPUYECKHUI 3aps], BEIECTBO, TeJO, 00BEM, arperaTHOE COCTOSIHWE BEIIECTBA, Tas,
¢buznyeckre BeIMUMHBL, €AMHUIIBI H3MEPEHHUS, KOCMOC, TUTaHETHI, 3837161, COHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpaATBI, TOPHBIE MOPOJIBI, TOJE3HBIC HCKOIAEMbIC,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XuMH4eckasi peakius

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux saeMmeHToB J[. M. Menneneena.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, KAJIHs, KaJIbLMS M MX COCJUHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJJIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON CBA3U. TUIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHUECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMUYECKUE CBOWMCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IWYHBIM KJIacCaM HEOPTaHWMYECKUX COCAWHEHWH, TEeHEeTUYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Krnaccupukanus XUMUYECKUX pEAKIUW 10 Pa3IMYHBIM TMPU3HAKaM (M0 YUCIy M COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY d(PEKTy, 0 M3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, TI0 OOpPAaTHUMOCTH, MO YYaCTHIO KaTanu3aTopa). JK30- U IHIOTEPMUYECKHUE
peaKIi, TePMOXUMUYECKHUE YPABHECHHUS.

[Tonsitue o ckopocTH xumMudeckod peaknuu. [loHsTHe 00 0OpaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHAaTHe 0 roMOreHHbIX M reTeporeHHbIx peakuusx. [lonstue o karanuse.
[Tonsitue 0 XxuMUYECKOM paBHOBeCHUU. DAKTOPHI, BIUAIONINE HA CKOPOCTh XMMHUYECKOW pPEaKINH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE ~ pPEaKIMM,  OJICKTPOHHBIM  OamaHC  OKUCIUTEIHHO-
BOCCTAHOBUTENHHOM peakimu. CocTaBlIeHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
C HCIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 37EKTPONIUTHYECKON AUCCOLUALMH. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3Mm ucconyanyy BENECTB C Pa3InYHbIMU BUIAMU XUMHUUYECKOU CBs13U. CTENeHb qUCCOUALUN.
CunbHbIe U cra0ble AIEKTPOIUTHI.

Peakunmu moHHOro oOMeHA. YCIOBUS NPOTEKaHMs pEAKIUil HOHHOTO OOMEHa, MOJHBIE W
COKpall€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBoMCTBa KHUCIOT, OCHOBAaHMM M COJIEMl B CBETE
MpeJICTaBICHUIN 00 2NMEeKTPOTUTHYECKON nucconnanuu. KauecTBeHHbIe peakiuu Ha HoHBL [loHaTHe o
TUAPOIIN3E COJICH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE C MOJACIISAMHU KPUCTAIUTMYECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAJUIOB U
HeMeTa/uIoB (TpaduTa M aaMasa), CIOXKHBIX BEIIECTB (XJIOpPHUAA HATPHs), HCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOM peakluuud OT BO3JACHCTBUS PAa3NUUYHBIX (AKTOPOB, HCCIEIOBaHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Ipolliecca AMCCOLUALMM KHUCIIOT, ILIEN0Yed M coiel



(BO3MOYKHO HCIIONIB30BAHKUE BHAECO MATEPUANIOB), MPOBEACHHUE OIMBITOB, WILTIOCTPUPYIOMINUX MPU3HAKU
MPOTEKAHUsI PEaKMii HOHHOTO oOMeHa (00pa3oBaHME OCaliKa, BBIACIICHUE Ta3a, 00pa3oBaHUE BOJBI),
OIBITOB, WLIIOCTPUPYIOMIMX TPHMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMK (TOpeHHeE,
peakluu pasNoKEHUs, COEAMHEHHUs), PACIO3HABAHHE HEOPraHUYECKUX BEHIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEaKIIMii HAa MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl 1 MX COeTUHEHUS

OO0mas xapakTepucTuka ranoreHoB. OcoOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CTpoeHne u GU3NIECKre CBOMCTBA MPOCTHIX BEUIECTB — I'AJIOTCHOB. XUMHUYECKUE CBOMCTBA
Ha TpuMepe xJyopa (B3aMMOJEWCTBHE C MeTallslaMH, HEMEeTalslaMH, HIeJlouaMu). XJIOPOBOJOPO/I.
ConsiHast KMCIOTa, XUMHUYECKHE CBOWMCTBA, TMOJNy4YeHUE, NpuMeHeHue. JleiictBue xiopa u
XJIOPOBOZOPO/Ia HA OPraHU3M UelIoBeKa. BaxkHeHe XJIOpHIBl M MIX HAXOXKICHUE B IPHPO/IE.

O6mas xapaktepuctuka 3eMeHToB VIA-rpymmbl. Oco0eHHOCTH CTPOSHHS ATOMOB, XapaKTepPHbIE
crerieHu okucieHus. CtpoeHue U (pu3Mdeckre CBOMCTBA NMPOCTBHIX BEIIECTB — KHUCIOPOJA U CEpHL
AmoTponHble MOAU(HUKAMKA KUCIOpOAa W cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBomopo,
CTpoeHHe, (PU3NYECKHe U XUMHYECKHe CBOMCTBa. OKCHABI Cepbl KaK MPEICTAaBUTENHU KHCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (00IIMe Kak MpeACTaBUTENs Kiacca
KHCIIOT U crneuuduueckue). XuMUUYECKHe pPEaKIUH, JieXkKallie B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a
MONTyueHus: cepHoi KucnoThl. [Ipumenenue cepHoit kucnotbl. Colu CEpHON KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynabdaT-uoH. HaxoxneHue cepbl U €€ COeTUHEHHI B pUpojie. XUMHUYECKOE 3arpsi3HEHIE
OKpY’Karollel cpefbl COSAMHEHUSIMHU Cepbl (KUCIOTHBIC JO0XKIU, 3arpsA3HEHHE BO3/yXa U BOJIOEMOB),
CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

O6mas xapakTepuctuka 351eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIC
CTeTNIeHH OKHCIEHUS. A30T, pacmpocTpaHeHHe B Tpupoje, (HU3Mueckue U XUMHYECKHE CBOWCTBA.
Kpyrosopotr azora B mpupoje. AMMHUaK, ero (pu3nyecKkue M XUMHUYECKUE CBOWCTBA, MOIYYECHHE U
npuMmeHerne. Colin aMMOHUS, UX (QU3HYECKUE M XUMHUYECKHE CBOMCTBa, MpHUMeHeHNEe. KauecTBeHHAs
peakuus Ha MOHBI aMMOHHMSI. A30THasl KUCJIOTa, €€ moaydeHue, GU3nIecKue U XUMUYECKHEe CBOMCTBA
(oOmme Kak MpeAcTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Mcnoiap3oBaHue HUTPATOB M COJIEH
aMMOHHS B KayecTBE MHHEpAIbHBIX YAOOpPEHHH. XUMHUYECKOE 3arpsi3HEHUE OKpYKalolled Cpenbl
COCIMHEHUSIMHU a30Ta (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa, MOYBBHI U BOoAo&éMOB). Docdop,
ayutoTpornHeie Mogudukanuu Gocdopa, puznueckue u xumuueckue cpoiictea. Oxkcua dpochopa (V) u
dbocdopHas kucIoTa, PUINIECKUE U XUMHUECKHE CBOMCTBA, moinydyeHue. Mcnonb3oBanue ¢pocdaToB B
KauecTBE MUHEPAIbHBIX YIOOPECHUH.

O6mas xapakTepucTuka 351eMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIS
CTENeHH OKUCICHUs. YTJepoJ, aUIOTPOINHble MOAN(PUKALWU, PacHpOCTpaHEHHWE B MPHUPOJE,
¢usnveckne M XUMUYecKHe cBoicTBa. Ancopbums. Kpyroopor yriaeponma B mpupoge. OKCuabl
yriaepoaa, uX (QpuU3nvyeckue U XMMHYECKHUE CBOMCTBA, ACHCTBHE HA >KMBbIE OPraHU3MBI, IMOTYYEHUE U
MpUMEHEHHEe. DKOJIOTUYECKHUE MTPOOIIeMBI, CBsI3aHHBIE ¢ okcuaoM yrieposa (1V), runoresa rinodamsHOTO
MOTEIJICHUS KJIMMAaTa, TMApHUKOBBIA A(Q¢eKT. YroibHas KUCIOTa W €€ coiu, uX (u3ndeckwe u
XMMHUYECKHE CBOMCTBa, MONy4YeHHEe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3zoBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH M CETLCKOM XO3SHCTBE.

[lepBoHayaIbHBIC TIOHATHS 00 OPTAaHMYECKUX BEHIECTBAaX KaK O COCAMHEHUSX yrieponaa (MeTaH,
3TaH, OTWUJICH, AaleTH/IeH, OJTaHOJ, TJUIEPUH, YKCyCHas KucioTa). I[IpupoaHble HMCTOUYHUKH
YIII€BOAOPOAOB (Yroiib, IPUPOIHBIH ra3, HePTh), IPOAYKTHI HX MepepaboTKu (O€H3MH), UX POJIb B OBITY
Y TIPOMBIIIIIEHHOCTH. [ToHsTHE 0 OMOJOTHYECKH BaXKHBIX BEIECTBAX: KHUPaX, OeNIKax, yriieBoIax — U UX
pOJU B JKU3HM YelloBeKa. MaTepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COSTUHEHHM.



Kpemuuii, ero ¢usmdeckne u XuMUYEeCKHE CBOMCTBA, MOTydYeHHUE U mpuMeHeHue. CoelnHeHus
KpemHus B mpupozae. OOmme mpenactasneHus o6 oxcuuae kpemuus (V) m KpeMHHEBOW KHCIOTE.
CunukaThl, UX UCIIOB30BAaHUE B OBITY, B MPOMBINIJICHHOCTH. BaykHelIne CTpOUTEIbHBIE MaTePUATBI:
KepaMuKa, CTeKJ0, IIeMEHT, OeTOoH, kene300eToH. I[IpoGieMbl 6€30MacHOTO UCHOIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepuUMeHm:

M3y4YeHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB HMX IMPOTEKAHUS, OIIBITHI,
oTpaxkarolue (¢GU3NYecKue M XHUMHUYECKHE CBOMCTBAa TallOTEHOB U HMX COEIUWHEHHH (BO3MOKHO
UCTIOJIb30BAHUE BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C OO0Opa3laMud XJOPHIOB (TaJIOTCHHUIIOB),
O3HaKOMJIEHHE ¢ 00pa3LiaMu cephl U €€ COeMHEHUSIMU (BO3MOKHO UCIIOJIb30BAHNE BHIEOMATEPUAJIOB),
HaOJII0/IeHre Tpolecca OOYrIuBaHus caxapa MoJl AeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI,
M3yueHHE XUMHUYECKUX CBOMCTB pa30aBiIeHHON CEPHOM KHCIOTHI, TPOBEACHNE KaYeCTBEHHOM peaKIiu
Ha cynb(aT-uoH U HaOJII0/IeHNE TIPU3HAaKa €€ IPOTeKaHusl, O3HaKOMJIEHHE ¢ (U3MYECKUMU CBOWCTBAMU
a3oTa, pocdopa 1 uxX coeTUHEHHI (BO3MOKHO UCIIOJIb30BaHKE BHIEOMATEPUAIOB), 00pa3iiaMu a30THBIX
u (ocdopHbIX ynoOpeHuil, nmoiaydeHne, coOupanue, pacro3HaBaHUE M M3YyYeHHE CBOMCTB aMMMaKa,
MIPOBEJICHUE KAueCTBEHHBIX pEeakiuil Ha MOH aMMOHMS U (pochaT-uOH M U3yYEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON Aa30THON KHUCIOTBI C MEAbl0 (BO3MOXHO
MCTIOJIb30BaHUE BUICOMATEPHAIOB), H3yUCHUE MOJIEIel KPUCTAUNIMIECKUX PEHIETOK anMasa, rpaduTa,
¢byiepeHa, 03HAKOMIIEHHUE C MTPOLIECCOM aZICOPOLIMY PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM TMpOTHBOrasa, IOJy4YeHHE, COOMpaHHEe, pAacCIO3HABaHWE M H3Y4YEHUE CBOMCTB
YTJIEKUCIIOTO Ta3a, MPOBEICHHE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-WOHBI M M3yYEHUE
MIPU3HAKOB MX MPOTEKaHUs, 03HAKOMJICHUE C MPOAYKIHMEH CUIMKATHON MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAJBHBIX 33/J1a4 110 TeMe «BakHeNIMe HEMETAUIbL U UX COSIUHEHUS».

MeTtasibl M1 UX COCAUHEHMS

OO0mas XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH MX TOJOXCHHS B
[lepuonuueckoii cucteme xumuueckux aemeHToB . . MenneneeBa u crpoenust atoMmoB. CTpoeHue
MeTaJUI0B. MeTamnyeckas CBA3b U METAUIMYECKAs KPUCTAIINYECKAsl PEeIIETKA. JNEKTPOXUMHUYECKHI
psaa HampspDKeHuid MeTauioB. Du3nueckue M XUMHYECKHe CBOMCTBa MeTamioB. OOmue crmocoObl
oTy4eHus: MeTaJioB. [IoHsATHE O KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[I{esrounble MeTasuIbl: MOJIOKEHUE B Ilepuonnueckoi cucreme XuUMHUeCKuX diemeHToB J[. M.
MeHpeneeBa, CTpOCHHUE WX aTOMOB, HaXOXAeHUE B Ipupoe. Pusndeckrue u XMMUIECKHUE CBOMCTBA (Ha
npuMepe HaTpust U Kanust). OKCUIbI U TUIPOKCH Bl HATPUS U Kanus. [[puMeHeHue eI0UHbIX METaIIOB
U UX COCIMHECHUM.

[I{esrouHO3EMENBHBIE METAJIBI MarHuii M KanbLui: nosioxkeHue B llepmoamueckoil cucreme
xumuueckux sneMeHToB JI. M. MenzeneeBa, CTpoeHHE HX aTOMOB, HAaxXOXIACHUE B IIPUPOJE.
duznueckre U XMMUYECKHUE CBOMCTBA MarHus W Kaiblivsl. BaxkHeive coeMHEHUS KaabIus (OKCHU,
TUAPOKCH, coiu). KECTKOCTH BOABI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonosxenue B [leproanueckoit cucteme xumuueckux snnementoB 1. . Menneneena,
CTPOCHUE aTOMa, HaxOoXIeHWEe B mnpupone. PuU3MYEeCKUe U XHUMHUYECKHE CBOWCTBA aJFOMUHHSL.
AmM@oTepHbIe CBONCTBA OKCHIA U THUIPOKCH]IA AITFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoi cucreMe xumuueckux snemeHToB . . Menneneena,
CTPOCHHE aToMa, HaXOXJAeHHE B mpupoje. Ousndeckne U XUMUYECKHUE CBOMCTBaA xene3a. OKCUIBI,
ruapokcuabl u conu xkenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U monyueHue.

Xumuueckuii IKcnepumenm:



O3HAaKOMJICHHE C 00pa3llaMH METaJUIOB U CIUIAaBOB, UX (PU3NYECKUMHU CBOICTBAMH, H3y4CHHUE
pe3yIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIB30BAHKUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbIMs W HATPUSI C BOJOM (BO3MOYKHO MCIOJIb30BAaHUE BUIACOMATEPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHUs Kelne3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIMii Ha HOHBI: MATHUS,
KaJIbIIMsI, aJTFOMHUHMS, ITMHKa, xkene3a (1) u sxxenesa (1), menu (1), HaGaroeHMe U ONTMCaHKE TIPOIIECCOB
OKpalllMBaHUSl TJIAMEHW HOHAMH HATpUs, Kanugd W Kajblus (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), KCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH 1A aTFOMUHUS U THIPOKCH/IA INHKA,
pelIeHre HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeline MeTamibl M X COeTUHEHUS .

X¥MHSA U OKPYKAOIIASA cpeaa

BemecTBa 1 MmaTepuanbl B IOBCETHEBHOM KU3HU UeoBeka. be3onacHoe ncnoip30BaHUE BEIIECTB
U XUMUYECKUX peakuuid B ObITy. [lepBasi moMoIib mpu XUMHUECKHUX 0XKOTaX U OTPABICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyXKaroleh cpeasl (mpefenbHas JOMyCTUMas KOHIEHTpaLUs
Bemiects, najiee — [1/1K). Posb xuMuu B penieHnr SKOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepUaIoB (CTEKIIO, CIIaBbl METAIIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Meoscnpeomemmnuwie ceasu

Peanmu3zanus MeXNpeAMETHBIX CBSA3EH MPH M3YyYCHHH XHUMHH B 9 Kilacce OCYIIECTBISIETCS Yepes
UCIIOJIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TOHSATUH, TaK ¥ TOHITHHA, SBISIONIUXCS
CUCTEMHBIMU JJIsl OTJCNBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAY4YHBIC MOHITHS: HAy4HBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAJU3,
CUHTE3, KiaccuuKaIus, MepruoIuIHOCTh, HAOIIOACHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE,
MOJIETIb, SIBJICHHE, TAPHUKOBBIHN 3D PEeKT, TEXHOTIOTUsI, MaTepPHAIIBI.

dwusuka: MaTepus, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIBI, PATHOAKTHBHOCTD,
MOJICKYJIa, JJICKTPUUECKUN 3apsl, MPOBOJAHUKH, TOJYIPOBOIHUKH, ITUIICKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJO, OO0BEM, arperaTHoe€ COCTOSIHHE BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTANINYECKAs peniéTka, CIUIaBbl, (PU3WMYECKHE BEIWYUHBI, CIMHUIBI M3MEPEHHUS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHILE.

buonorust: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHBIE YI0OpeHus,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIIECTRA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJE3HbIE HUCKOMAaeMbIe,
TOTLIIMBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMbBbI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O 00I1IEr0 00pa30BaHUs JOCTUTAIOTCS
B X0/ie OOyueHUs XUMUU B €IMHCTBE y4eOHOW M BOCTIHMTATEIHHON NEATETbHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCHMCKHUMH COIIMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH,
INPUHATHIMH B OOIIECTBE MpaBWJIaMd KM HOPMaMu TIOBEJEHUS U CIOCOOCTBYIOT —IMpoleccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COIUATM3AIINH 00YyUaIOIIUXCS.

JIM4HOCTHBIE PE3yJAbTAaThl OTPAXKAIOT TOTOBHOCTh O0YUYAIOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMIA M paCIIUPEHHE OTbITa e TEIIbHOCTH Ha €€ OCHOBE, B TOM YHCIIe
B YAaCTH:

1) maTpuoOTHYECKOro BOCIUTAHMA:

[EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJICIUIO, TOHUMAHUS 3HAYCHUSI XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO 00IIIEeCTBA, CIIOCOOHOCTH



BIQJIETh JOCTOBEpHON HH(pOpManueld O TMepefoBbIX MJOCTHKEHHSIX M OTKPBITHSIX MHPOBOM U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa M 0OIIECTBA;

2) rpa:KIaHCKOro0 BOCTIMTAHMSA:

IIPEICTABIEHUS O COLIMAIBHBIX HOPMAX U MPaBUiIaX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHKATHUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHOMCCIIEI0BATEIBCKOM,
TBOPYECKOH M IPYTrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HO COBMECTHOU eATEIbHOCTH
IpU BBIOJHEHUU YYEOHBIX, MO3HABATENBHBIX 3a]a4, BBINOJHEHUHM XUMHMUYECKUX SKCIIEPHUMEHTOB,
CO3/1aHUU Y4€OHBIX NMPOEKTOB, CTPEMIJIEHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIH B IpOLIECcCE 3TOMN
y4eOHOM JesATENbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBapuUIEH ¢
MO3ULMY HPABCTBEHHBIX U NIPAaBOBBIX HOPM C YYETOM OCO3HAHUS NOCIIEACTBUN IOCTYNKOB;

3) HEeHHOCTH HAYYHOT'0 O3HAHUS

MHPOBO33PEHUECKUE MPEJICTABICHHUS] O BELIECTBE U XUMUYECKOW PEaKlMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLINE OCHOBY JJIsl IOHUMAHUS CYyIIHOCTH HAYYHOU
KapTUHBI MHpA, MpeAcTaBiIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX
4eJI0BEKA C IPUPOJHON CPeloi, O pOJIM XUMHHU B IO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHBIE MOTHBBI, HAIIpaBJICHHbIE HA T[IOJyY€HHE HOBBIX 3HAaHUH 1O XHUMMH,
HeoOXonuMble [UIsi  OOBsICHEHHsT HaONIOAaeMbIX TPOIECCOB U SBJICHUM, I103HABATEIbHOM,
MHPOPMALIMOHHON M YMTATENIbCKOM KYNbTYpbl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSITEIBHOM pabOThI C
y4eOHBIMU TEKCTaMH, CIpPAaBOYHON JIUTEPATypOH, JOCTYINHBIMH TEXHMYECKHMMH CpPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYeHHIO ¥ TIO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000Opa30BaHMIO, TMPOEKTHONW M WCCIEAOBATEIILCKON IeATEILHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPAaBIEHHOCTH U YPOBHS 00YYEHUS B JaTbHEHUIIIEM;

4) hopMupOBaHUS KYJIbTYPHI 3/10POBbSI

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUN U HEMPHUITHE BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYPECHHS), HEOOXOAMMOCTH COOJIFOJICHUS TIPaBWJI O€30MaCHOCTH TIpHU
oOpallleHnU C XUMUYECKUMH BEILIeCTBAMU B OBITY U peabHOU KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyia pa3IudyHOro poja, yBaXeHHe K Tpyay
U pe3yJbTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUU 10
XMMHHU, OCO3HAHHBIA BBIOOP HMHIUBHUIYaJbHONH TPACKTOPHM MPOJOIDKEHHS OO0pa30BaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEmHON MpoQecCHOHATbHON AESTENIbHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTbH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOM Cpeie;

6) IK0JIOrM4eCKOro BOCIIUTAHUSI:

9KOJIOTHYECKH IIesIeco00pa3HOe OTHOIIEHUE K MPUPO/I€ KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e¢ CyIlecTBOBaHUs, MOHUMaHUE [IEHHOCTH 3/10pOBOTO M 0e30macHoro oopasa XKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICUXMYECKOMY 3I0pPOBBIO, OCO3HaHHE IEHHOCTU
coOIOIeHHsT TIpaBMJI O€30MacHOro MOBENEHUS MpU paboTe ¢ BEIIECTBAMH, a TAK)KE B CHTYyaLUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHITH 3HAHUSA, MOJTy4YaeMble NMPU U3YYEHUM XUMHH, Ui PElIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOILIEH MPUPOJHON CPENOM, I MOBBIIICHUS YPOBHS DKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUS TJI00AJBHOIO XapakTepa IKOJIOTMYECKHUX MPOOJeM U MyTed UX pelleHHs MOCPEICTBOM
METOJ0B XMMHH, 3KOJIOIMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTUKE.



METANIPEJJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMeTHBIX pE3yJNbTaTOB BBIACHSAIOT 3HAUYUMbIE IS (OPMHPOBAHUS
MHUPOBO33pEHHUs OOLIEHAYUHbIE MOHATHS (3aKOH, TEOPHsl, IPUHIIUIL, TUTIOTE3a, (PaKT, CUCTEMA, IIPOIIECC,
HKCHEPUMEHT U JIPYToe.), KOTOpbIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAyYHBIX YUEOHBIX IpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MIPEACTABICHHUE O LIEJIOCTHON HAyYHOM
KapTUHE MHpa, M YHUBEpcalibHble YyueOHble [elcTBUS (IO3HABaTeNbHbIE, KOMMYHHKATHBHBIE,
peryJsTUBHbBIE), KOTOpble OOecneuyuBaloT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YUCOHOH IEATEIbHOCTH.

Ilo3HaBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble 1oruyeckue aeicTBHUA:

YMEHHMSI UCIIOJIb30BATh MPHUEMBI JIOTHUECKOIO MBILIUICHHUS MPU OCBOCHUM 3HAHHM: pacKpbIBaTh
CMBICJI XMMUYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C
APYTUMH TIOHATHSMHU), HCIIOJIB30BaTh TOHATHS i OOBACHEHHS OTHENbHBIX ()aKTOB M SIBICHUM,
BbIOMPATh OCHOBAHUS U KPUTEPUU [T KJIACCU(PUKALIMYA XUMUYECKUX BEIIECTB U XUMMUYECKHUX PEaKIUH,
yCTaHaBJIMBaTh NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAYy OOBEKTaMHM W3Yy4eHHs, CTPOUTH JIOTUYECKHE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 aHAJIOTUH), I€]aTh BHIBOJIBI U 3aKIIOUECHHUS;

YMEHHUE IPUMEHATH B IPOLECCE IO3HAHUS TMOHATHS (IIPEIMETHbIE M MeETalpeIMEeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJb3yeMble B XUMHH, M[PEOOpPa3OBbIBATH IIUPOKO
IPUMEHSEMbIE B XMMHMHM MOJENbHBIE MPEJICTAaBICHUS — XUMHUYECKMH 3HAK (CHMBOJI 3JIEMEHTA),
XUMu4eckast popMysa U ypaBHEHHE XUMHUUECKOM peakluy — MpU pelieHUH y4eOHO-TI03HAaBaTEIbHBIX
3a1a4, ¢ y4ETOM STHUX MOJAEJBHBIX IPEICTaBICHUN BBIABISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE
MPU3HAKN HM3YYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMHUYECKUX PEakUUi, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, HPUYMHHO-CJIEJICTBEHHBIE CBA3M W NPOTHBOPEYMs B M3y4aeMbIX Ipoleccax Hu
SBJICHUSX.

Ba3zoBble uccienoBarebckme 1eiCTBUS:

YMEHHUE MCI0JIb30BaTh MOCTABIECHHBIE BONPOCH! B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KayecTBe OCHOBBI JJs1 (DOPMUpPOBAHHS THUIOTE3bl IO MPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CYXXIICHUM;

npuoOpeTeHne OmbiTa [0 IUIAHUPOBAHMIO, OPTraHM3alUM U MPOBEACHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHME HaOJII0J1aTh 3a XOJOM IPOLECcca, CaMOCTOSTENIbHO IMPOrHO3UPOBATH €ro
pe3ynbTar, (OpMyIMpoBaTh OO0OOLIEHHS M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
UCCIIEIOBaHUS, COCTABIISITh OTUET O MPOJIEIIAHHON padoTe.

Pa6ora ¢ undopmaumneii:

yYMEHHUE BbIOMpPATh, aHAJIW3UPOBATh U HMHTEPIPETHUPOBATH MH(OPMAIMIO Pa3IMYHbIX BHJOB U
dopM TmpencTaBieHUs, MOMYyYaeMyI0 W3 pa3HBIX HCTOYHHUKOB (HAy4YHO-TIOMYJNSApHAs JHUTEparypa
XMUMHYECKOIO COJEepKaHMs, CIpPaBOUHbIE IOcOoOMsA, pecypchl VHTepHeTa), KPUTUYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

yYMEHHUE TMPHUMEHSATh pa3jMyHble METOJBI W 3aIpOCHl NMPH MOUCKEe U 0oTOOpe MH(pOpManuu U
COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX [UIs BBIIOJIHEHUS Y4YEOHBIX M IMO3HABATENbHBIX 3a/ay
OIpENeIEHHOTO THIMA, TNPUOOPETEHHE OIblTa B OOJACTH HUCHOJb30BaHUS MH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJAJEHHE KYyIbTYpOW aKTHBHOI'O HCIOJB30BAaHUS Pa3IUYHbIX
IIOUCKOBBIX CUCTEM, CAMOCTOSTENIEHO BEIOMPATh ONTUMANIbHYIO (POpMY IpesicTaBiIeH!s] UH(POpMALMK U
WITIOCTPUPOBATh pEIIaeMble 3a/adll HECIOKHBIMH CXEMaMH, JuarpaMMaMu, Ipyrumu (opmamu
rpaduK U UX KOMOUHAIUSIMH,



YMEHHME WCIIONIb30BaTh U AaHAM3UPOBATh B TMpolecce Y4eOHOM U HCCIeq0BATENbCKON
AESITEeILHOCTH MH(OPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSTHUE OKPY>KaIoLIeH MPUPOTHON CpeIbl.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

YMEHHS 33]]aBaTh BONPOCHI (B XOJ€ AHWANora u (Wiau) AUCKYCCHH) TIO CYIIECTBY OOCYXKIaeMOi
TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIIOJIHEHUS MTPEAI0KEHHON 3a/1a4;

YMEHUSI MPEJCTABIATh MOJYYCHHbIE PE3YyJIbTaThl MO3HABATEIbHOM JEATEIbHOCTU B YCTHBIX U
MIMCBbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3YJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOT0 3KCIEPUMEHTA
(JtabopaTopHOTO OIBITa, JTAOOPATOPHOW PabOTHI MO HMCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHsI Y4eOHOTro COTpPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I103HABaTEIbHOM U
UCCIIeIOBATENIbCKON JIEATEIbHOCTH MPH PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE Y4€Ta OOIIHMX
WHTEPECOB M COTJIACOBAHMS MO3UIMK (00CYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE INTYPMBIY,
KOOpJMHAIIMSI COBMECTHBIX JEUCTBUHM, ONpENEICHUEe KPUTEPUEB IO OI[CHKE KAaueCTBa BHIMOJIHEHHON
paboThI U ApyTHeE).

PeryasitTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEIbHO OIpPENeNsaTh LEId JeATeIbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTH, BHIOMpATh Hambosee
3¢ (heKTHBHBIE CITOCOOBI pEIICHHS YIeOHBIX U TTO3HABATEILHBIX 33124, CAMOCTOSTEIILHO COCTABIISITh HIIH
KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM JIEUCTBUH MPHU BBIMOJIHEHUH 3aJaHUM ¢ yY4ETOM MOTy4YeHUs
HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHUAX, OLEHHBATH COOTBETCTBUE
MOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON IIeJM, YMEHHE HCIOJb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
mpearaeMble B YCIIOBUH 3aJaHHMA.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO O00S3aTENIBHOTO  COJEp)KaHUS,
YCTaHOBJIEHHOT'O IaHHOH (heqiepanbHoii paboueit MporpaMMoi, BBIIETSIOT: OCBOCHHbBIE 00YJaIOIIUMUCS
Hay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUH, ciennduyecKue 1 IpeIMETHONW 001acTu « XUMHUS»,
BUJBI JICSITEILHOCTU 10 TIOJIyYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluu, NpeoOpa3oBaHUIO0 U
MPUMEHEHUIO B PA3JTUYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6yuenus B 8 kij1acce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPAXKATh
c(hOpPMUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHHIA:

® PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMUYECKHUMA JIIEMEHT,
MIPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJAHOPOAHAsT M HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHas M MOJIEKYJIsipHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J10JI1 XUMUYECKOT0 JIEMEHTa B COSIMHEHUH, MOJISIPHBIM 00BEM, OKCH, KUCIO0Ta, OCHOBaHUE,
COITb, PJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHUS, XUMUYECKas peakius, Kiaccudukarus peakiui:
peakUuu COEAMHEHMS, PEaKUMU pA3JIOKEHUs, pPEaKIUM 3aMELICHMs, peakiuu OOMEHa, 3K30- U
SHIOTEPMHUUYECKHE PEaKIMH, TEIJIOBOW 3(pdeKT peakuuu, sSIpO aTroma, JIEKTPOHHBIN CIION aTtoMma,
aTOMHas OpOuTallb, painyc aToMa, XUMHUUECKasl CBS3b, MOJSIPHAsl M HETIOJISIpHAsT KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBas J10Jis BelleCcTBa (IIPOLIEHTHAsI KOHLIEHTPAlLKs) B
pacTBoOpe;

® IJUTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHUECKUX TTOHATUH U IPUMEHS T 3TH TIOHITHS MIPU
OIMMCAaHUU BEUIECTB U UX MPEBPAILEHUN;

® [ICI10JIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JUIsl COCTaBICHHUsSI (JOPMYJ BEIIECTB U YpaBHEHUM
XUMHUYECKUX PEAKIUH;



® OTIPE/ICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX, CTCTICHb OKUCIICHHUS
JJICMCHTOB B OWHAPHBIX COCAWMHCHHSIX, NPUHAIICKHOCTh BEIIECTB K ONPEICICHHOMY KIaccy
coeMHeHUI Mo (opmynaMm, BUA XUMHYECKOW CBsI3M (KOBaJEHTHAsh M WMOHHAs) B HEOPTaHUYECKHUX
COC/IMHECHUSIX;

¢ packpbiBaTh cMbIci [lepuonnyeckoro 3akona /. . MenaeneeBa: 1eMOHCTPUPOBATH TIOHUMAaHHE
MEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX mojoxkeHus B llepuoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO
y4€HHUsl, 3aKOHa ABOTapo;

® OMHCHIBATh M XapakTepu3oBaTh TabmuuHyto (opmy llepumonnyeckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: pa3NuyaTh TOHATUS «rJaBHas monarpymma (A-rpynma)» u «mobouyHas moarpymma (b-
rpyIa)», Majible U OOJbIINE MEPUOJBI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIE MMEIOTCS B TalimIe
«Ilepnognueckas cucrtema xumuyeckux dnemeHtoB [J[. M. MeHngeneeBa» ¢ 4YUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOSHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsl sapa, oOIIee YHCIIOo
AJIEKTPOHOB U PACIPEICNICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

e KJ1acCU(UIIMPOBATH XUMHUYECKHUE PJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMUYECKUE PEAKIIHH
(10 4KCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIJIOBOMY 3D PexTy);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPKJAss OMUCAHUE TPUMEpPAMHU MOJICKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKUX
pEeaKIInii;

® IPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B PA3JIMUHBIX YCIOBHSIX;

® BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIIO
XHUMHUYECKOT0 3JIeMeHTa 1Mo (GopMyJie COSTUHEHUS, MACCOBYIO JIOJO BEIIECTBA B PacTBOPE, IPOBOAUTH
pacué€Thl 110 YPABHEHUIO XUMHUUYECKON PEAKIUY;

® [IPUMEHSTh OCHOBHBIE OTEPAIIMH MBICIIUTEIBHON AESITENFHOCTH — aHANIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHNe, CUCTEMATH3AIINIO, KIacCH(DUKAIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3EH — JUIs
M3YYEHHUS CBOMCTB BELIECTB M XMUMHUYECKHX PpEaKLUW, €CTeCTBEHHO-HAayYHblE METOJbl MO3HAHUS —
HaOII0IeHNE, U3MEPEHUE, MOJICIIUPOBAHNE, IKCIIEPUMEHT (peabHbBII U MBICIICHHBIH );

e CJIe/I0BaTh IIPaBHJIaM IMOJIb30BaHUS XUMUUECKON MOCYAON U 1a00paTOpHBIM 000pYyI0BaHUEM, a
TaKke MpaBuiaM oOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSMH IO BBINOJHEHHUIO
1ab0pPaTOPHBIX XUMHUYECKUX OTBITOB TI0 MOJIYUYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOIa
W KHUCJIOpPOJia), TMPHUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHONW MacCOBOW JOJIEH pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH U IMPOBOJAUTh XMMHUYECKHUE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PAaCTBOPOB
IeJI0YEeN U KUCIIOT C MOMOIIBbI0 HHANKATOPOB (JTakMyc, GeHON(TaNICHH, METHJIOPAHXK U APYTHE).

K xoniy o6yuenus B 9 kiiacce mpeIMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

® PACKpbIBAaTh CMBIC]I OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD,
CTENEHb OKHCJICHHS, XUMHUYECKasi peaKiysi, XMMUYEeCKas CBs3b, TEIJIOBOU 3(P(HEKT peaxiuu, MoJb,
MOJIIpHBIA  00BEM, PACTBOP, AJIEKTPOIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTHUECKAs IUCCOIHAIINS,
peaknMyu MOHHOTO OOMEHA, KaTaJM3aTop, XMMHUYECKOE pPaBHOBECHE, OOpaTUMbIe W HEOOpaTUMBIC
peakluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAaKIMH, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, aJIOTPONHUs, aM(POTEPHOCTh, XHMHYECKas CBs3b (KOBAJIEHTHAs, HWOHHAS,
METAJUTMYECKas), KpUCTAJUTMYECKasi pemi€éTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOM
peakuuu, npenesbHo nonyctumas konuentpamus [1/IK Bemecta;



® WLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITUN U IPUMEHSATH 3TU MOHATHS IIPU
OIMCaHWHM BEIIECTB M WX MPEBPAICHUI;

® IICTIOJIb30BAaTh XMMHUECKYIO CHMBOJIUKY JJIsI COCTaBlIeHHS (DOpMyn BEIIECTB M ypaBHEHHMH
XUMHUYECKUX PEAKIUM;

® ONIpE/IETATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHA/JIEKHOCTD BEIIECTB K ONPeIeIEHHOMY KJIacCy COeIMHEHUH 1Mo hopmynam,
BUJ XUMHUUYECKOH CBs3U (KOBaJEHTHas, MOHHAsA, METaJUIMYecKas) B HEOPraHWYECKUX COEAMHEHUSX,
3apsil MOHA MO XUMHUYECKOH (opmyre, XapakTep CpeAbl B BOJHBIX PAacTBOpaX HEOPraHMYECKUX
COEIMHEHUH, TUIl KPUCTAJUTMYECKOHN PeIIETKY KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cmbica Ilepmoamueckoro 3akona [[. M. MenpaeneeBa u AEMOHCTPUPOBATH €TO
MOHMMAaHMe: ONKCHIBATh M XapaKTepu30BaTh TaOmuuHyro ¢opmy Ileproamyeckoil CHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh IOHATUS «IJ1aBHasg HoArpynna (A-rpymnma)» u «mmoOouHas
noarpymnmna (b-rpynma)y, masbie u 00IbIINE MEPUOIbI, COOTHOCUTH 0003HAYECHUS, KOTOPHIE UMEIOTCS B
NEepUOINYECKOM TabJuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMHUUYECKUX JIEMEHTOB
(coctaB M 3apsn sapa, oOIIEe YMCIIO JIEKTPOHOB U PACIpPECICEHUE UX IO 3JICKTPOHHBIM CJOSM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COEAMHEHUU B Mpeaenax
MaJIbIX IIEPUOJIOB U IJIaBHBIX HOATPYII C YYETOM CTPOEHHSI UX aTOMOB;

e KJlacCU(UIMPOBATh XUMHUECKHUE JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMUUECKUE PEAKIIUU
(Mo yMcay M COCTaBy YYacTBYIOIIMX B PEAKLMHU BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, N0 U3MEHEHHUIO
CTETICHEH OKUCIIEHUS] XUMHUYECKUX HJIEMEHTOB);

® XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME M CIEHUPUUECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXKIasi OINUCAaHHE NPUMEPAMU MOJEKYISAPHBIX W HOHHBIX YPaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHIA;

® COCTABJIATh YPAaBHEHHUS 3JIEKTPOJUTHUUECKON TUCCOLMALNY KUCIIOT, IIEJI0UYEN U COJIEH, ITOJIHbIE
U COKpAIICHHBIC YpaBHEHHS pEakIMii MOHHOTO OOMEHa, YpaBHEHHS PEaKIHid, IMOJTBEPKIAIOIIINX
CYIIECTBOBAHNE T€HETUUYECKON CBSA3M MEKAY BEILIECTBAMU PA3JIMUYHBIX KJIACCOB;

® DACKPBIBATH  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ATUX peakiuii;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHMSI, BO3MOKHOCTHU NPOTEKAHUS
XMMUYECKHX MPEBPALICHUI B pa3IMYHbIX YCIOBHUSX;

® BEIUHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BELIECTB, MACCOBYIO JIOJIO
XMUMHYECKOT0 JIEMEHTa 10 (POopMyJie COEIMHEHUS, MACCOBYIO JIOJII0 BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

e coOIIOIaTh NPABUIIA MOJIB30BAHUS XMMUYECKON MOCY/I0H U 1a00paTOpHBIM 000PYAOBaHUEM, a
TaK)Ke TMpaBuUja OOpalleHHs C BEHIECTBAMH B COOTBETCTBHM C HHCTPYKIMSIMH I10 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX ONBITOB 110 MOJYYEHHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMMaKa
U YIJIEKUCIIOTO rasa);

®[IPOBOJUTH PpEaKLUH, [OATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB pa3jM4YHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAHI-, KapOoHaT-, pocdat-, cunmkar-, cynbdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BELIECTB;

® [[PUMEHSTh OCHOBHBIE OINEPAIIMH MBICIIUTEIbHOMN AESITEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1Ee, CUCTEMATU3aLUIO, BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3eH — JUIsl U3Y4YEHUS] CBOUCTB
BEIIECTB M XHMHUYECKHX pPEaKIHid, €CTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS — HAOII0/ICHUE,
U3MEpEeHUE, MOJICIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIM U MBICIIEHHBIN).
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n/n MporpaMmbIl o0pa3oBaTesibHbIE
Bceero
pecypchl
Pasnea 1. IlepponavajibHble XUMHUYECKHE NOHATHS
11 XuMmus — BakHast 00J1aCTh €CTECTBO3HAHUS 5 bubmmnorexa IHOK
U MIPaKTHYECKOM JEATETLHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemectBa 1 XuMHUYeCKUe peakuu 15 buomorera [IOK

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny

20

Paznen 2. BaxHeilume npeacTaBuTe/ i HEOPraHM4eCKUX BellecTs

but6mmoreka [IOK
2.1 Boznyx. Kucnopon. Ilonstue 06 okcumax 6 https://m.edsoo.ru/7f41837¢
butmmoreka [IOK
2.2 B !
OAOPOA. LIOTATHE O KHCIOTax i COoM 8 https://m.edsoo.ru/7f41837¢
b K
2.3 Bopa. PactBopsl. [lonsitue 06 ocHOBaHMIX 5 htl/tIS:I;I/(r);lreeI:jaS(])_}JOru 17£41837¢
24 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX 11 bubmmoreka LIOK
' COCIMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pa3znen 3. Ilepuoguvecknii 3axon u [lepuoanyeckas cucrema xumuueckux iemenTon /1. U.
MenaeneeBa. CTpoeHue aTOMOB. XUMH4YECKaAA CBSA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakiumn

Ilepnonnueckuii 3akoH u [lepuonnueckas

but6mmoreka [IOK

3.1 crucTeMa XuMHU4YecKux anemenToB JI. U. 7 httos://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToMma
39 XumMudeckas cBsI3b. OKHCIUTEIBLHO- 3 but6mmoreka [IOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Uroro no pazneny 15 bubanorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHoE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC
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Pa3znen 1. BemecTBO M XUuMHUYeCKHUE peakun

[loBTOpEeHME U yriy6neHne 3HaHUH OCHOBHBIX bu6muoreka [IOK
1.1 5
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX 4 bu6mmoreka [IOK
" peakumii https://m.edso0.ru/7f41a636
DIIEKTPOTUTHIECKAS JUCCOITHAITHS. bubnuorexa [JOK
1.3 8
XUMHUYECKUE PEaKiii B PaCTBOPax https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pasnen 2. HemeTa/uibl M X COeTUHEHUS
91 OO01mas xapaKTepUCTHKa XUMUIECKUX 4 bu6mmoreka [JOK
| anementoB VIIA-rpynmst. Tanoress https://m.edsoo.ru/7f41a636
, Oobmas XapE\l;(Il:pI/ICTI/IKa XéIMI/I‘ICCKf/IX . BuGmmorexa LIOK
‘£ | SieMenToB TPYHHbL. Lepa i e https://m.edsoo.ru/7f41a636
COCIMHEHUS
233 | vemmros Yy Ao, Gocoop 1 7 bubmorera LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCTUHCHUS
| SHCMEHTO PYHIbL. STICPOA T Kpe https://m.edsoo.ru/7f41a636
U MX COCJIMHCHUS
Hroro no pazneny 25
Pa3zpnen 3. Metaiibl 4 MX COeIMHEHUS
bu6mmoreka [JOK
3.1 | 06 i 4
HHE COHCTRA METalIon https://m.edsoo.ru/7f41a636
3.2 | BaxHeiimme MeTauIbl U UX COSTUHCHHUS 16 Bubnroreka LIOK
| A https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 | BeniectBa 1 MaTepuasbl B )KU3HU Y€IOBEKa 3 Bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Bubnmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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