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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHHsS COCTAaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOI'O OOLIEro
obpazoBanus, npeacraBieHHbIXx B PT'OC 00O, a Takke Ha OCHOBE (eepaabHOi padoyeil mporpaMmbl
BOCIIUTAHMS M C y4ETOM KOHLENIUH NpenoJaBaHus y4eOHoro npeamera « XuMus» B 00pa3oBaTelbHbIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma 1o Xxumuu Ja€T MpeacTaBiICHHUE O LENsIX, o0IIel cTpaTeru 00y4eHus, BOCHUTAHUS U
pa3BUTHs 00YJaIOLINXCS CPEACTBAMU y4eOHOTO MpeaMEeTa, YCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
COJIepKaHue, MPeJyCMaTpUBacT PacIpelesICHUE €ro Mo KjIaccaM M CTPYKTYPUpPOBAHME IO paszieiiaM U
T€MaM [pPOrpaMMbl [0 XHMHH, OIpPEAEHSAeT KOJUYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKU
COJIEP/KaHUsA, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCT U3YYEHHUS XUMHUHU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yuarommxcs,
oIpeJiesIseT BO3MOKHOCTH IIPeMeTa Ul pealn3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHONW MPOTPaMMbI Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs, a TaKKe TPeOOBAHUU K
pesyabTataM OOyueHHMs] XMMHUHU Ha YpPOBHE LeJed M3y4eHHUs MpeaMeTa M OCHOBHBIX BHUJOB Yy4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COIEPKAHMS.

3HaHUEe XUMHM CIY)XUT OCHOBOM Ui (DOPMHUPOBAHMS MHUPOBO33pEHHS OOYyUaloLIEerocs, €ro
NPEJCTaBICHUNA O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO POJIb HUrparoT (HOpMHUpPYEMbIe XHUMHUEH
IPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSAX SHEPrUM M 00 3BOJIIOIMU BELIECTB B INPUPOJAE, O IMYTIX
pelieHus Ta00anbHbIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOW, 3HEPIETUUECKOM,
IUILIEBOM 1 3KOJIOrMYecKoi 6€301acHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ui caMOpa3BUTHS U (HOPMHUPOBAHMS KYJIbTYpPbI
JMYHOCTH, €€ 001el 1 (QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHME MBIIIJICHUS M TBOPYECKUX CHOCOOHOCTEH o0Oyuaromuxcs,
HABbIKOB HX CaMOCTOSITEIbHOM Y4e€OHOU AESITeNbHOCTH, 3KCIEPUMEHTAIbHBIX M HCCIIEJOBATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MTOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYyYHOTO MBILIUIEHMS, 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3I/ Ha
€IMHCTBO HPUPOJBI M YellOBeKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXxcs;

CocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUE 00ydaroIUXCsl.

JlaHHBbIEe HanpaBiIeHUs B 00yYEHUHM XUMHH 00€CIeunBalOTCs CelM(PUKO coepx aHus yaeOHOro
IpeMeTa, KOTOPbIH SBJISETCS MeJarornuyecky aanTUPOBaHHBIM OTpaKeHHEM 0a30BOM HayKu XMMHHU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OIIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUU.

CrpykTypa coaepxaHus IpOrpaMMbl IO XUMUHM c(HOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOAX0/a
Kk e€ m3ydyenuto. ConepikaHue CKJIAJbIBAETCS U3 CHUCTEMBI TMOHATHI O XHUMHYECKOM OJJIEMEHTE U
BEIIIECTBE U CHCTEMBI MOHATHIA O XUMHUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI
[0 TPHUHIMILY I[OCJIEOBATEIbHOTO DPAa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MpEeACTaBICHUN
pPa3HOTO YpPOBHSI:

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

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHYECKOH CBSI3U;

— MpeACTaBICHUN 00 AIIEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHMS PpPAacCMATPUBAIOTCSI Ha OCHOBE OMIMPUYECKH TMOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATENILHO OT OJHOIO YPOBHS K JIPYrOMY, BBITTOJHSIS



GyHKIUM OOBSICHEHHS] M MPOTHO3WPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEW MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHue mpOrpaMMBbI 110 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XUMHUECKON
COCTaBJIAIOLIEH HAYYHOW KAPTHUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPO/IbI, HEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO M METOJIaM MO3HaHUsA B Hayke. V3ydyeHne XMMHM NPOUCXOIUT C MPUBJICUYEHHUEM
3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce»
«®Dusuka. 7 Kmaccy.

[Ipy wW3y4eHHHM XUMHHM TPOUCXOAUT (POPMHPOBAHUE 3HAHUM OCHOB XMMHYECKOH HAyKH Kak
00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON MEATEIBHOCTH YelOBEeKa W KaK OIHOr0 W3
KOMIIOHEHTOB MHPOBOH KyJbTYpbI. 3ajaua y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXKHEUIIMX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX IMOJIOKEHUH,
JOCTYIHBIX 0000LICHUI MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TO3HAHMs MPU H3YUYEHUU BEIIECTB U XMUMHUYECKUX peakluid, B (OPMUPOBAHUU U DPA3BUTHH
MO3HABATEIBHBIX YMEHUN M WX MPUMEHEHHH B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-MCCIIEI0BATENbCKOM
JesITeIbHOCTH, OCBOCHUU TPaBUII 6€30MacCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHON KHU3HHU.

[Tpu n3ydeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHuUs BaKHOE 3HAYCHHE MTPHOOPETTN
TaKue 1eNH, Kak:

— (OpMUPOBAaHME HWHTEIUIEKTYaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEILHOMY NPUHSATHIO PEHICHWH, CIOCOOHOW amamTHpOBaThCs K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEHHSI Ha CHCTEMAaTH4YeCKoe TpUOOIIeHHEe OO0ydJarommxcs K
CaMOCTOSITEJIbHOM IO3HABATEJIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedyeHHE YCJIOBHIA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMHUCS  OIBITA
pa3sHOOOpa3HON JEATENbHOCTH, TO3HAHWUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBaHue o0mIeH QYHKIMOHATLHON U €CTECTBCHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCIIC
YMEHUM OOBSACHATHP M OLIEHWBATH SIBJICHHS OKPYXKAIOIIEr0o MHUpPA, HCHOJIb3ysl 3HAHUS U OIBIT,
MOJTyYeHHbIE NIPU U3YYEHUHM XMMUH, IPUMEHATh UX MPH pelIeHUH MpoOjeM B NOBCEAHEBHOM XU3HU U
TPYZOBOH AEATEIBHOCTH;

— ¢opmHpoBaHHE Yy OOYYaIOUIMXCS T'YMaHUCTHYECKUX OTHOUICHUH, MOHUMAHUS LEHHOCTU
XMMHUYECKUX 3HAHUU 751 BBIPAOOTKU 3KOJOTMUYECKH 11E€7I€CO00pa3HOro MOBEIEHHU B OBITY M TPYIOBOIi
JEATEIBbHOCTH B LIEJISIX COXPAHEHUs CBOETO 3710POBbsS U OKPYKAIOLIEH PUPOTHOM CPEJIBI;

— pa3BUTHE MOTHBAIUM K OOyUEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOEHHsS OOIIEUeNIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpoGuiIs u
HaIpPaBJIEHHOCTH JAJIbHEHIIET0 00yUEeHMUSI.

OOmiee uyuciO 4YacoB, OTBEAEHHBIX /IS H3YYEHUS XHUMHMHM Ha YPOBHE OCHOBHOI'O OOIIETo
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB
(2 yaca B He/IETIO).

COIEPKAHUE OBYYEHMUSA

8 KIIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHUSA

[Ipenmer xumun. Posib XMMHUM B KHU3HU 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tena M BelleCTBa.
dusnyueckre CBONCTBA BEIIECTB. ATperatHoe cocTosiHue BemecTB. [loHsATHE O MeTodax IMO3HAHHS B
xumun. YucTeie BemecTBa U cMecu. CrocoObl pa3aeNeHus: CMeCeu.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3IeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcuTeNbHAsE aToMHass Macca. OTHocUTeNbHAsE MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Moss. MossipHass macca. B3auMoOCBs3b KOJIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rel mo opMynaM XMMUYECKHX COETMHEHUH.

du3nyecKkue U XMMUYECKHE SBJICHUS. XUMHUUECKasl peaklus U e€ MPU3HAKU. 3aKOH COXpPaHEHUS
Macchl BeHIeCTB. XUMHUYecKHe ypaBHeHHs. Knaccudukamuss XMMHUYECKUX peakiuil (coenuHeHus,
paznioKeHus, 3aMelIeHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW TOCYJIOH, MpaBHjamMH pabOThl B J1a0opaTopud M NpUEMaMu
oOpariieHust ¢ 1a0OpaTOPHBIM 00OPYJOBaHHEM, U3YUEHHE U OMHCaHHE (PU3UYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOmrogeHue (usnyeckux (IUIaBJICHHWE BOCKA, TasHHUE JIbJa, pPacTHpaHHE
caxapa B CTYyNKe, KUIIEHHE M KOHJCHCAlUS BOAbI) U XUMHYECKHX (TOpEHUE CBEUH, MPOKaIHBAHHE
ME/IHOM MPOBOJIOKH, B3aMMOICHCTBHE MeJa C KUCIOTOMN) SBJICHH, HAOII0IeHUE U OTIMCAaHUE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiuii (pas3ioKeHHe caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C
xJjiopuioM Oapusi, pasioxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a C
pactBopom conu wmenu (ll), msydeHuwe cmocoOOB paszieneHUsT cMmecel: C IOMOIIBI0 MarHura,
¢buIbTpOBaHKE, BRITAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MpoBeIeHHEe OYUCTKH MTOBAPEHHON COJIH,
HaOII0/IeHWE U OMKMCAHHUE PE3YyIbTATOB MPOBEACHHS OMBITA, WUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS
MAacchl, CO3/IaHUE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Bo3znyx — cmech razoB. CocraB Bo3ayxa. Kucmopony — 31eMEHT M HIpPOCTOE BEILECTBO.
Haxoxpaenue kucnopojga B mpupojae, (pu3myeckue M XHUMHUECKHE CBOWCTBA (peakiuu TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoma. CnocoObl TOMYYeHHsS KHUCIOpOJa B JIaDOpaTopuu U
npoMbliieHHOCTH. KpyroBopor kucinopoaa B mpupoae. O30H — auioTpomHas MOAUQUKAIISL
KHMCJIOPOJIA.

TemnoBoit  3pdekT XUMUYECKOM peakiuu, TEPMOXUMHUYECKHUE YpPaBHEHUS, DK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMIUBO: Yroib U METaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHue Bojopoja B mpupoje, pusudeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIOCO0BbI nmonydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM.

Odusnyeckue cBorcTBa BoAbl. Boma kak pactBoputrens. PactBopsl. HacelieHHsie u
HEHACBIIICHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE. MaccoBas J0Js BEIIECTBA B PacTBOPE.
Xumuueckue cBoicTtBa Boabl. OcHoBaHus. Ponb pacTBOpOB B IHPUPOAE M B JKU3HM 4YEJIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HeHre NpUpOAHbIX Bo. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanus  Heopranmdeckux  coenuHeHuid. Oxkcuasl.  Knaccudukanus — OKCHIOB:
cosieoOpasymoiire (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIE) W HecojeoOpaszyromue. HomeHknatypa
okcu0B. Dusnyeckue U XUMUYECKHE CBOMCTBA OKCUIOB. IlonyyeHue okcuaos.

OcHoBanus. Kitaccugukanys ocHOBaHMI: MIENOYN U HEpACTBOpUMBIE ocHOoBaHMsl. HomeHkaTypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxauuss xucnor. Homenknarypa kucinor. Pusznyeckue M XHUMHUYECKUE
cBoricTBa KUCHOT. Psan akruBHoctu MetauioB H. H. bekerosa. [lonmyuenue Kucior.

Comun. Homenknatypa coneil. @u3ndeckue U XUMHAYECKHe cBoWcTBa coiel. [lomydyenue conent.

I'enernueckas CBsA3b MEXAY KJaCCaMHM HEOPTraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE ONpeeNieHHe COAEp)KaHUS KHCIOpoJa B BO3AyXe, IMOIy4eHHE, COOHpaHHe,
pacrno3HaBaHHe U U3Y4YE€HHE CBOICTB KHCIOPO/a, Ha0II0IeHEe B3aUMOEMCTBUSI BEILIECTB C KUCIOPOAOM
U yCJIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (10kapa), O3HaKOMIIEHHE ¢ 00pa3laMH OKCUIIOB U
ONMCaHHWE MX CBOWCTB, MOJIy4€HHE, COOMpaHHE, DPACIIO3HABAHWE M HU3YYEHHE CBOWCTB BOJOpPOAA



(ropenue), B3aumojeicTBue Bomopoma ¢ okcuaoM Mend  (Il)  (BO3MOXXHO — HCIOJB30BaHHE
BUJICOMATEPHAJIOB), HAOMIOJCHHE O0Opa3loB BEIIECTB KOJIMYECTBOM | MOIb, HCCIIEAOBAaHHE
O0COOCHHOCTE pacTBOPEHHS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, NMPUTOTOBIIEHUE PACTBOPOB C
ONpPEeACIEHHON MacCOBOM JI0JIEd pPACTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOJABI C METAJLUIAMH
(HaTpueM U KanblKieM) (BO3MOXKHO HCIIONb30BaHHE BHIECOMATEPHANIOB), HCCIEAOBaHHE OOpPAa3IOB
HEOPTraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOMIOJCHHE W3MEHEHHsS OKPAcKH HHIUKATOPOB B
pacTBopax KHCJIOT M IIejouel, m3ydeHue BizaumojeiictBus okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KMCJIOT C METajllaMH, peakUuil HEeWTpalu3aluy, MOJIYy4eHHE HEpacTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJJHOTO METaJula APYTUM U3 PACTBOPA COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Baxnennme Ki1accbl HEOPraHUYECKUX COCIUHEHUIN».

IMepuonuveckuii 3axkoH u Ilepmoamueckasi cucrema xuMudeckux 3jemenroB . H.
MenpeneeBa. CtpoeHue aTomMoB. XuMHYecKasi CBfA3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbBIC
peakuun

[TepBble TOMBITKA KIACCU(PUKANNK XUMHUYECKUX 3JIEMEHTOB. [loHATHE O Trpynmax CXOTHBIX
AJIEMEHTOB (ILIENIOYHBIE M MIENIOYHO3EMENIbHBIE METAJUIbl, TaJIOTeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUABI U TUIAPOKCUIBL.

[Iepuonnueckuii 3akoH. Ilepronnueckas cucreMa xumudeckux siaemeHToB . M. Menneneena.
Koporkonepuoanas u jnmuaHonepuoanas popmsl [leproardeckoit cCuCTEMbl XUMUYECKHX 3JIEMEHTOB /.
N. Mengeneesa. [lepuoas! u rpynnbl. @U3MUECKUil CMBICT HOPSAIKOBOIO HOMEpa, HOMEPOB Mepuoaa U
IpYMIIbI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oJtouek aToMOB MepBbIX 20 XuMUYeckux 3eMeHToB llepuoamueckoit cucremsl . M. Menaeneena.
XapakTepucTuka XMMHYECKOrO 3JEMEHTa N0 ero mnojnoxeHutro B llepuommueckoit cucreme J. U.
Menneneesa.

3aKOHOMEPHOCTH HU3MEHEHUS paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOIaM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuonnyeckol CHUCTEMBbl XMMHYECKUX 3JIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHeneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBsizb. KoBanmeHTHasi (MONIIpHAs M HEMOJSPHAs) CBS3b. DIEKTPOOTPUIIATETHHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxucineHus. OKHCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccel okuciaeHUS U
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4eHHe 00pa3lioB BELIECTB METANIOB M HEMETAJUIOB, B3aUMOJAEWCTBHE T'MAPOKCHAA LIMHKA C
pacTBOpaMH KHUCIOT U WIEJIOYEH, MPOBEIECHNUE OMNBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKnil (TropeHue, peakliuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzanus MeXnpeaIMETHBIX CBSA3€H MpU M3YYEHHM XMMHUHU B 8 Kilacce OCYLIECTBIIIETCS depes
UCIIONIb30BaHWE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TIOHATUH, TaK U TOHSATUH, SIBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOTO LIHKJIA.

OOmue ecTeCTBEHHO--HAYYHbIE TMOHSATHS: HAy4dHBIM (akT, THUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CUHTE3, KJacCHU(pUKaIus, NEepUOIUYHOCTb, HAOIIOJAEHNUE, SKCIIEPUMEHT, MOJAEIUPOBAHNE, U3MEpPEHUE,
MOJIENb, SIBJICHUE.

®duszuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI, PaJJUOAKTUBHOCTH,
MOJIEKYJIa, 3JEKTPUUYECKUN 3apsij, BELIecTBO, Tel0, 00BbEM, arperaTHoe COCTOSIHME BElIecTBa, ras,
(bu3nyecKkre BeIMUNHBI, €IMHUIIBI H3MEPEHUs, KOCMOC, TJIaHeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

l'eorpadus: atmocdepa, rugpocdepa, MUHEpATIbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIMAEMBbIE,
TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC



BemecTtBo 1 XUMHYECKasl peaKuust

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB . M. MeHneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MECHEHHMM CBOMCTB XMMHYECKUX DJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KalMsl, KalblLMsl M HX COECIUHEHUN B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3H. THUIBI KPUCTAUINYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNINYECKOU PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XMMHUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3jgMYHbIM KJAcCaM HEOPraHWMYECKHX COCAMHEHHUH, TEHETH4YecKas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHUECKHMX pEaKLUH [0 pa3IMyHbIM IpU3HAKaM (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEUIECTB, MO TEIJIOBOMY 3((}eKTy, MO0 M3MEHEHHUIO CTENECHEW OKUCICHUS
XMMHUYECKHUX 3JIEMEHTOB, II0 OOpaTMMOCTH, IO YYaCTHIO KaTalau3aropa). DK30- U IHAOTEPMHUYECKHUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonatue o ckopoctn xumuuecko peakuuu. IlonsTue 00 o0OpaTMMBIX M HEOOpaTHMBIX
XUMHUECKUX peakuusix. [IoHATHEe O rOMOTreHHBIX M TeTepOoreHHbIX peakuusax. lloHsTue o karamuse.
[lonsTe 0 xuMHYeCKOM paBHOBecUHU. PaKTOpbI, BIUAIOIIME HA CKOPOCTb XUMHYECKON pPEaKLHUH U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  JJEKTPOHHBIH  OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCcTaBIeHHE YPaBHEHUN OKUCIMTEIbHO--BOCCTAHOBUTENBHBIX pEaKLUN
C UCIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OaaHca.

Teopust 27IEKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEAIEKTPOJIUThl. KaTnoHbl, aHHOHBI.
MexaHu3M auccouuaniy BEUIECTB C Pa3IMYHbIMU BUJAMU XUMHUYECKOH cBsA3U. CTeneHp TUCCOLUalUu.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiun uvoHHOro oOMeHa. YcIoOBHS IPOTEKaHWs peakUUi HMOHHOTO OOMEeHa, IOJIHBIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHUs peakuuidl. CBoilcTBa KHCJIOT, OCHOBaHMH M COJE€ B CBeTe
IpEeJCTaBICHUNA 00 3JeKTpOIUTHUYECKON aucconuannu. KauecTBeHHble peakiuu Ha HOHBL. [loHsATHe o
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHUE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTaioB (rpaduTa ¥ anMasa), CJIOXKHBIX BEIIECTB (XJOpHJa HATpus), UCCIEJOBAHNUE 3aBUCUMOCTH
CKOPOCTM XMMHUYECKOW peakIuud OT BO3JAEHCTBHS  pazNuYHbIX  (PAKTOpPOB, HCCIEIOBAaHUE
NIEKTPONPOBOJHOCTH PAaCcTBOPOB BEIECTB, IpolLecca JUCCOLMALMU KHCIOT, ILIENoYed M colel
(BO3MOYKHO MCIIOJIb30BaHME BHJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WUTIOCTPUPYIOMIUX MPU3HAKH
NpOTeKaHMUs peakluii MOHHOro ooMeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE raza, oOpa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI (rOpeHHe, peakiuu
pas3NoKEHUs, COEIUHEHUs), paclo3HaBaHUE HEOPraHMYECKUX BEIECTB C IMOMOLIbI0 KauyeCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemertayibl 1 MX cOeJHHEHHSA

OOmias xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTE€pHbIE CTENEHHU
okucneHus. CTpoeHue 1 GpU3NUECKue CBOUCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHUECKUE CBOHCTBA
Ha TpuMepe Xjopa (B3aUMOJEHCTBHE C MeTalslaMH, HeMeTallylaMH, IIejodyaMu). XJIOPOBOAOPO/I.
ConsiHast  KHCIIOTa, XUMHYECKHE CBOMCTBA, IOJNy4eHHe, IpuMeHeHue. [JleiictBue xiopa H
XJIOPOBOJIOPOIa Ha OpraHu3M uesjoBeka. BaskHel e XI0pHIbl U UX HaXO0XKACHHUE B IPUPOJIE.

O6mas xapakrepuctika 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTtpoeHne M (QU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele  MOAU(HUKAIMKA KUCIOpoJa M cepbl. XHMUYecKHe cBoicTBa cepbl. CepoBoJopof,
CTpoeHHe, (u3nueckue MW XUMHUYeckue cBoicTBa. OKCHABI Cepbl Kak IMPEeACTaBUTENH KHCIOTHBIX
okcugoB. CepHast KUCIIOTa, (PU3NYECKHEe M XUMHUECKUE CBOWCTBa (0OIIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduyeckre). XUMHUUYECKHE peakluu, Jie)allie B OCHOBE IMPOMBIIIJIEHHOIO crocoba



MOJy4YeHUs] cepHOM KUCIOThl. [IprmeHenne cepHoil KUCHOTHL. COJIM CEpHOW KHCIOTHI, KaYeCTBEHHAs
peakius Ha cynbdar-uon. Haxoxmenue cepsl U €€ COeqUHEHUI B pupoae. XUMHUECKOE 3arpsi3HeHUE
OKpY’Karolllel cpelibl COCTUHEHUSIMU Cepbl (KUCIOTHBIC JTOXKIH, 3arps3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

Obmas xapaktepuctuka 3meMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
CTETIEHH OKHUCJICHUS. A30T, PAacCHpOCTpaHEHHWE B MpPHpoOJE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHuak, ero ¢Gu3MyYecKue W XMMHYECKHE CBOICTBa, MOJIyY€HUE U
npuMeHenne. Conu aMMOHHUSA, UX (U3NYECKHE U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, e€ mojyuyeHue, Gu3nueckue U XMMUYECKUe CBOICTBa
(oOmme Kak MPEACTaBUTENS Kilacca KUCIOT M cnenuduueckue). Vcnonp3oBaHue HUTPATOB U COJEH
aMMOHHS B KauyeCcTBE MHUHEPAIBHBIX YyIOOpeHHil. XHMHUYECKOE 3arpsi3HEHUE OKPYKaIolIeH Cpe.sl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOKIW, 3arps3HEHHE BO31yXa, MOYBBI U BomoéMoB). Docdop,
ajutoTpornHeie Moaudukanuu dochopa, uznueckue u xumuueckue cBoictBa. Okcua docdopa (V) u
docdopHas kucnora, pU3MUECKUE U XMMHYECKHE CBOWCTBA, moiyueHue. Mcnonp3oBanue docdaroB B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

O6m1as xapaktepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE
CTCTIEHH OKHUCJICHMs. YTIEpoJ, aJUIOTPONHble MOAU(UKAIMKM, pacCHpOCTpaHEHUE B MPUPOJIE,
¢usnveckne W XUMHUYECKHE CBoicTBa. Ancopbumsa. KpyroBopor yriepoma B mpupoge. OKcHIb
yriaeponaa, ux (pusnveckre U XMMHUYECKHUE CBOMCTBA, JACHCTBHE Ha KUBBIE OPraHU3MBI, MOIy4YeHUE U
MIPUMEHEHHE. DKOJIOTHYECKHE MPOOIIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V), runoresa riobdabHOTO
MOTEIJICHUST KJIMMaTa, MapHUKOBBIM 3¢dekr. YroiapHas Kuciora v e€ coiu, ux (Qu3udyeckue u
XMMHUYECKHE CBOICTBa, IOJlyueHHE M IpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJICHHOCTH U CETLCKOM XO0341CTBE.

[lepBoHayasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoaa (MeTaH,
9TaH, OTWUJICH, alleTWUJIeH, JTaHOJl, TIJIMLIEPHH, YKCycHas Kuciora). IlpuponHeie HCTOYHHKHU
YIIA€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HE(Th), MPOAYKTHI UX MepepaboTku (OCH3HMH), MX POJIb B OBITY
Y IPOMBINUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BasKHBIX BEIIECTBAX: KUPAX, OTIKax, YIIeBoAax — U X
pOJIU B )KM3HM uelnoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBA, MOJydeHHUE M NMpuMeHeHHue. CoequHEeHUs
KpeMHusi B mpuponae. OOume mnpencraBieHuss o0 okcune kpemHus (IV) m kpemHueBoil kuciore.
CunMkatel, UX UCHOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelne cTpouTeNbHbIe MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpoOnembr 0e30macHOTO  MCMOIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX pEAaKIMil Ha XJIOPUA-UOHBI W HAONIOJCHHWE NPU3HAKOB HMX MPOTCKAHHS, OIIBITHI,
oTpakaromue (U3NYecKrue M XUMHUYECKHE CBOWCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BaHNUE BMJIEOMATEPUAJIOB), O3HAKOMJIEHME C 00pas3liaMud XJIOpPHAOB  (TaJOr€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHHE BUIE€OMATEPUAIIOB),
HabJo/ieHue nporecca oOyraMBaHUS caxapa I0J JeHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3yuyeHHe XUMHMUYECKUX CBOWCTB pa30aBIEHHONW CEpHOM KHMCIOTHI, IPOBEIEHHE KaueCTBEHHOW pPeaKIuu
Ha cynb(}aT-uoH U HaOINO/IeHUE MTPU3HaKa e€ MPOTeKaHUs, 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBONCTBAMU
a3ora, ¢pochopa 1 UX COeAMHEHHUH (BO3MOXKHO MCIOIb30BaHUE BHIEOMAaTEPUANIOB), 00pa3iaMy a30THBIX
u GochOopHBIX yIOOpEeHHH, MONTyYeHHE, COOMpaHHe, paclo3HaBaHWE W W3y4YeHHE CBOMCTB aMMHUaka,
NIPOBE/ICHUE KAUYeCTBEHHBIX PEAaKUMH Ha MOH aMMOHHUS U (QochaT-HOH U U3yUeHHE IMPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeEIbi0 (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), U3YyUEHUE MOJENel KPUCTANIMUYECKUX PeIETOK aamasa, rpadura,
¢yniepeHa, 03HaKOMJIEHHE € MPOIECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM
U YCTpOMCTBOM TMpOTHBOrasza, IIOJydYeHHE, COOMpaHHe, paclHO3HaBaHUE M HU3YyY€HHE CBOMCTB
YIJIEKUCIOro rasa, MpPOBEIeHNE KaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U H3Yy4YEHHE



MIPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKLIMEH CUIMKATHOW IMPOMBIIUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeile HeMeTallsibl U UX COCIUHECHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiast XxapakTepUCTHKa XMMHYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHMM UX TOJOXEHHUS B
[lepuonnueckoil cucrteme xumudeckux snemeHToB Jl. M. MenaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJIJIOB. MeTrajuinyeckasl CBA3b U METaJNIMYEcKasi KpUCTAJUIMUECKas pelérka. DIEeKTPOXUMUYECKUI
psaa HanpsbkeHuil MetaiioB. dusmueckne M XUMUYECKHE CBoiicTBa MeTayuioB. OOmiue crocoObl
MOJTy4eHUs: MeTaJuIoB. [IoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[lemounble MeTasuIbl: MMOJOXKEHUE B llepmoamyeckoil cucreme XUMUYECKuX 3ieMeHtoB /[l U.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXxOXAeHUE B mpupoae. Puznyueckrue U XUMUYECKUE CBOICTBa (Ha
npuMepe HaTpust ¥ Kanusi). OKCUIbI U TUAPOKCHUIBI HATPUS U Kanusi. [I[pumMeHeHune meiouHbIX MEeTalioB
U UX COCIUHEHUN.

[IlerouHO3EeMENBHBIE METAUIBl MarHWii M KaJbLMW: I0J0XKeHHE B Ilepuonuueckon cucreme
xumuyeckux snemeHtoB JI. WM. MenneneeBa, cTpoeHME HX aTOMOB, HAaxO0XJIEHHUE B IPUPOJIE.
dusznueckrue U XMMUYECKHE CBOMCTBA MarHusl W Kaublus. Baxkueimue coenuHeHust Kaablus (OKCH,
TUAPOKCH, colu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B [leppuogudeckon cucreme xumnueckux anemenTos 1. 1. Menneneesa,
CTPOEHHUE aToma, HaxoxjaeHue B mpupoje. Dusznueckue M XUMHUYECKUE CBOMCTBA AIFOMUHUSL.
AmM@oTepHbIe CBONCTBA OKCUA U THJIPOKCHU]IA AIFOMUHHSL.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHToB J[. M. Menneneesa,
CTpPOEHHE aTOMa, HaxOoXJAeHHEe B Ipupone. Pusznyeckue U XUMHUYECKHE CBOMCTBA jxene3a. OKCHlbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMH METAJJIOB M CIUIaBOB, WX (U3WYECKUMHU CBOWCTBAMH, H3yUEHUE
pe3yJabTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbIUs U HATPUS C BOJOUW (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPUAIIOB),
UCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IpolLlecca TOPEHMs JKele3a B KHUCIOpoae (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS KA4YECTBEHHBIX PEaKIUii Ha HOHBI: MarHus,
KaJIbIIMS, IFOMUHUS, IMHKa, xene3a (1) u sxenesa (111), menu (1), HaGatoenue u onucanue MPOIECCOB
OKpalllMBaHUsl TJIaMEHH HOHAMH HATpHsi, Kalus ¢ Kalblus (BO3MOXHO  HCIOJb30BaHUE
BHJICOMATEPHAIIOB), UCCIeA0BaHNE aM(pOTEPHBIX CBONCTB THAPOKCH/Ia aTIOMUHUS U THAPOKCH/IA ITUHKA,
pelIeHne SKCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSUHEHUSD.

XuMHus M OKpyKamoLas cpeaa

BemectBa 1 MmaTepuabl B MOBCEIHEBHOM )XKM3HHU UeloBeKa. bezonacHoe UCnoib30BaHUE BEILIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBasi momMoIs Npyu XMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYEeCcKoe 3arpsi3HEHUE OKpYyKawlleld cpeasl (mpenenbHas IOMyCTUMash KOHIEHTpAIUs
Beulects, nanee — [1JIK). Ponb xumMuu B perieHnn 3K0JI0THYeCKuX MpoOiIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepHaJbl).

Mesicnpeomemmunie céazu

Peanusanus MeXINpeaMETHBIX CBS3€M NPH M3YYEHUM XUMHHU B 9 Kilacce OCYIIECTBIISIETCS 4eEpe3
UCIIONIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK W TOHITHHA, SIBISFOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOTO LIHKJIA.

OOmre ecTecTBeHHO-HAyYHbIE TOHSATHUS: HAy4YHBIA (akKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CUHTE3, KJacCHU(pHUKaIus, NEPUOAUYHOCTb, HAOIIOJEHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHUE,
MOJIeTIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOT S, MaTePHAIIBI.

dusnka: MaTepus, aToM, MIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PAJHOAKTUBHOCTb,
MOJIEKYJa, JJIGKTPUYECKUU 3apsll, NPOBOJHUKU, TOTYINPOBOAHUKH, TUANCKTPUKH, (POTOIIEMEHT,
BEUIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUME BELIeCTBa, Tra3, pacTBOpP, PacTBOPHUMOCTb,



KpUCTaJIJINYecKasi pemérka, CIiaBbl, (U3MUYECKHE BEITUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: atmocdepa, rugpocdepa, MUHEPATbl, TOPHbIE MOPOIBI, MOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOT'O OOIIET0 0Opa30BaHMsI JTOCTUTAIOTCS
B x0/i¢ OOyYeHHUs XUMHUHM B €IMHCTBE Y4eOHOW M BOCIHUTATEILHON JEATEIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMA POCCHHUCKMMH COLIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
NPUHATBIMH B OOIIECTBE TMpaBWJIaMH M HOPMaMH TIOBEACHUS H CIIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4arOIIHUXCS.

JIM9HOCTHBIE PE3YNIBTAThI OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPHECHTAIMI U PACIIUPEHUE ONBITA ACATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE
B YaCTH:

1) naTpHoOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAaHUsI 3HAaYeHHs] XMMUUYECKO HAyKH B KU3HU COBPEMEHHOTO OOIECTBA, CIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW WH(MOpMAIME O TEepPElIOBBIX JOCTIKEHHSAX M OTKPBITHSX MHPOBOW H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOro BOCTIMTAHUSI:

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX M MpaBUjIaX MEXIMYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Y4EOHO-MCCIIEI0BATENbCKOM,
TBOPUYECKOHN M IPYruX BUAAX AESITETbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM AEATEIHLHOCTH
MPU  BBIMIOJHEHWH Y4eOHBIX, MO3HABATENIBHBIX 3a/lay, BBIMOJHEHUHW XHMHYECKUX SKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIMOHMMAHHUIO M B3aWMOIIOMOIIU B MPOIECCe ITOM
y4eOHOU JESATENHHOCTH, TOTOBHOCTH OILICHMBATh CBOE TMOBEJIEHWE W TOCTYNKH CBOWX TOBAPHUIIEH C
MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUECKHUE TPEACTABICHUS O BEIIECTBE U XUMHUYECKOM pPEaKIUU, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONINE OCHOBY /IS IOHUMAHUS CYIITHOCTH HAy4YHOU
KapTUHBI MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3aUMOCBSI3AX
YeJIOBEKa C MPUPOTHOU CPEIOH, O POJIM XMUMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHBBI, HAINPABICHHbIE HA TMOJYyYEHUE HOBBIX 3HAHMM 10 XHMHH,
HEOOXOMUMBbIE I OOBSCHEHHUS] HAOJIOMAEMBIX TMPOIECCOB U  SBJIICHHWM, TIO3HABATEIIbLHOM,
WH(OPMALIMOHHOW M YUTATENbCKON KYyIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSTEIHHOM pabOTHI C
y4eOHBIMA ~TEKCTaMH, CIPABOYHOW JIUTEPATypOH, TOCTYIMHBIMH TEXHUYECKHUMU CPEICTBaAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOyYEeHHMIO W TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M MCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUWE IIEHHOCTH >XKHW3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUN U HEMPUSATHE BPEIHBIX MPUBHIYEK (YHIOTpeOIeHUs
QJIKOTOJISl, HAPKOTUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIONCHHS TpaBWI OE30MacHOCTH IpHU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;



5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3yUYEHHIO MPOQECCHii U TpyJa Pa3IndHOTO POJa, YBAKCHHUE K TPYILY
U pe3ysibTaTaM TPYIOBOM JIEATEIIbHOCTH, B TOM YKCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUM O
XUMHH, OCO3HAHHBIN BBHIOOP HMHIUBUAYATbHOW TPACKTOPUHM MPOJOJLKCHHUS O0pa3oBaHUs C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON JCSITEILHOCTH W Pa3BUTHUS HEOOXOJUMBIX yMEHUH, TOTOBHOCTh
aJanTHUPOBATHCS B TPO(EeCCHOHATILHOM Cpelie;

6) 3K0JI0rMYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1€IeCO00pa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOYHHUKY KU3HHU Ha 3eMiie, OCHOBE
e€ CylIecTBOBaHUs, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M OE30MAaCHOTO 00pas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (DU3UYECKOMY MW TICHXHYECKOMY 3J0POBBIO, OCO3HAaHUE IIEHHOCTH
coOnroicHus TpaBui 0E30MacHOro IMOBEACHHS MPU padOTe C BEMICCTBAMH, a TaKXKe B CHUTYaIUsX,
YIPOKAIOUIUX 3I0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHWS, IMOJy9aeMble TpPU WM3YYCHHH XWUMUH, IS PEIIeHUs 3anad,
CBA3aHHBIX C OKpY)KaroLeHd NPUPOAHOU CPElOH, JJISl MOBBIIIEHUS YPOBHS SKOJIOTUYECKOW KYIbTYPHI,
OCO3HaHUsI TI00ATBLHOTO XapakTepa SKOJOTMYECKHX MPOOJIeM W IMyTeH HX PEIICHUS MOCPEICTBOM
METOJ0B XHMMHH, 3KOJIOTMUECKOTO MBILUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmerampeAMETHBIX pPE3YJbTAaTOB BBIACIAIOT 3HAYUMBbIE JUIsi  (POPMUPOBAHUSA
MHUPOBO33PEHUs O0IIEHAYyYHbIC TIOHATHUS (3aKOH, TEOpHUs, PUHIUI, TUIIOTe3a, (GaKT, cucTeMa, IpoIecc,
IKCIIEPUMEHT U JIPYroe.), KOTOPbIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeaMeTax
MO3BOJISIFOT HA OCHOBE 3HAHHM U3 3TUX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O LIEJIOCTHON HAyYHOI
KapTUHE MHpa, U YHUBEpCaJbHbIE Yy4deOHBbIE JACUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIE,
PETyIATUBHBIE), KOTOpble OOECHeurnBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATETbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe e CTBUS

Ba3oBble Joruueckue aeiicTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHHS MPU OCBOCHHUU 3HAHMI: PACKpbIBATh
CMBIC]T XUMUYECKUX TOHATUH (BBIIETATh WX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aHMMOCBS3b C
OPYTUMHU TIOHSTUSIMHU), HCIIOJIB30BAaTh TMOHSATHS N1 OOBSCHEHUS OTAETbHBIX (DaKTOB U SBIICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KIIacCU(PUKAIIUA XUMHUUYECKUX BEIIECTB M XUMUYECKUX PEAKIIHM,
yCTaHABIUBATh MPUYUHHO-CICJCTBEHHBIC CBS3M MEXKAY OOBEKTaMH HM3Y4YEHHS, CTPOUTH JIOTMUECKHE
paccyxnienust (MHIyKTUBHbBIC, JETYKTUBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHHE TMPUMEHSITh B TMpoIlecce IMO3HAHUS TOHATUSA (TpPEeaIMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJCNIHM, WCIOJIb3yeMble B XHUMHH, NPEoOpa3oBbIBATh IIUPOKO
MpUMEHsSIeMblE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XWMUYECKHH 3HAaK (CHUMBOJ DJIIEMEHTA),
XxuMudeckas (Gopmysia ¥ ypaBHEHHE XUMHUYECKON peakiMy — MPH PElIeHUH Y4eOHO-TI03HABATEIIbHBIX
3a1a4, ¢ y4€TOM STUX MOJENbHBIX NPEACTABICHUM BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMUUYECKHX PEaKIIUi, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3M M NPOTHUBOPEYMS B H3y4aeMbIX Mpoleccax H
SIBIIEHUSX.

ba3oBble uccieaoBarejibCkue AecTBUS.

YMEHHE HCIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBE OCHOBHI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOpEeTEeHHEe OMbITa M0 IUIAHUPOBAHUIO, OPTaHU3AMM W TPOBEACHHUIO YYCHHYECKUX
IKCIIEPUMEHTOB, yYMEHHE HaOMIOJaTh 3a XOJIOM TIPOIlecca, CaMOCTOSITETLHO IPOTHO3MPOBATH €T0
pe3ynbrat, GopMmynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MPOJICTaHHON padoTe.



Pa6ora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3MPOBATH W HHTEPIPETUPOBATH HWH(GOPMAIMIO PA3IMYHBIX BHJIOB H
dbopM TpelnCTaBICHUS, MOJYyYaeMyId M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJsIpHAs JHTEpaTypa
XMUMHYECKOTO COJIepKaHUs, CIpaBOYHBbIE TOCOOUs, pecypcbl MHTepHeTa), KPUTHUYECKH OLEHHBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE TPUMEHSTH pa3IMyHble METOABI M 3ampoChl IpPU IMOHWCKE M OTOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [JIsl BBINOJHEHUS Y4E€OHBIX U TO3HABATENBHBIX 3ajay
ONpENeIEHHOTO THIA, MPHOOpETeHHWE OmnbiTa B OOJACTH HWCHOJB30BaHUSA HMH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUMH, OBJAJACHUE KYJIbTYpPOH AaKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMPATh ONTHUMAJIBHYIO (GOpMY IMpencTaBieHust HHPOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXEMaMH, JuarpaMMamMu, JIpyrumMu Qopmamu
rpaduKu ¥ UX KOMOMHAIMSIMH;

YMEHHE UCMHOJb30BaTh M AaHAIM3UpPOBaTh B Ipolecce Y4eOHOM U HccieloBaTesIbCKON
NESATEeIbHOCTH WH(GOPMAIMIO O BIMSHUU MPOMBIIIICHHOCTH, CELCKOTO XO3sIMCTBA M TpaHCIOpTa Ha
COCTOSIHME OKPY>KAIOIIEH IPUPOAHON CPEMBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

YMEHHUsI 3a/1aBaTh BONPOCH (B XOAe auanora u (Wiu) JUCKYCCHH) MO CYIIECTBY OOCYXIAaeMoi
TeMBI, JOPMYIUPOBATH CBOU MPEATI0KECHUS OTHOCUTEIIBHO BBITIOIHEHUS MPEIOKESHHON 331a4u;

YMEHUSl NPEACTABIATh MOJYYEHHBIE pe3yibTaThl MO3HABATEIbHOM JAESITEIbHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTALMI0 PE3yJIbTaTOB BBIMNOIHEHHUS] XMUMHUYECKOTO 3KCIEPHUMEHTA
(;1abopaTopHOro OmbITa, J1a0OpaTOpHOM pabOThl MO HCCIEAOBAHUIO CBOICTB BEILIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHSI Y4eOHOrOo COTpPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIBHOU U
UCCIIEIOBATENbCKON JEATENIbHOCTH IPU PELIEHUHM BO3HHUKAIOLIUX MPOOJEM Ha OCHOBE yd€Ta OO0IIMX
MHTEPECOB M COIJIacOBaHUs MO3MLIMNA (00CYX JAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI»,
KOOpJMHAILIMSI COBMECTHBIX JEHCTBHI, ONpeiesieHue KPUTEPUEB I0 OLEHKE KAaueCTBAa BBINOJIHEHHOMN
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LEIH JAEATEIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBAaTh U IMpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENBbHOCTb, BBIOMPATh Haubosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHUs] yYeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEIHO COCTABIATh UIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIE€UCTBUH NPU BBINOJIHEHUH 3aJaHUM C yU4ETOM IOTyYEHUS
HOBBIX 3HAHMH 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M pPEaKIMAX, OLEHMBATh COOTBETCTBUE
MOJIyYEHHOT0 pe3yJibTaTa 3asBICHHON LEJIH, YMEHHWE MCIONb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI,
IIpeiIaraéMele B yCIIOBUM 3aJaHUM.

NNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX ~pe3yabTaTOB IO  OCBOEHHIO  00s3aTENbHOTO  COJEpKaHMS,
YCTaHOBJICHHOTO JaHHOU (henepanbHOM pabodeil mporpaMMoil, BBIACISIOT: OCBOCHHBIE 00yUYarOIIUMHUCS
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUH, crieruruecKue i NpeIMeTHON obaacTu «XuMus»,
BUJBl JIEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTalnuu, NpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalUsX.

K xoHiry oOyuenus B 8 kj1acce mpeMeTHBIC pe3yJbTaThl Ha 0A30BOM YPOBHE JTOJDKHBI OTPAKATh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUI: aTOM, MOJIEKYJIA, XUMUYECKHUH JIEMEHT,

MIPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOAHAS), BAJICHTHOCTD,
OTHOCHUTEJNIbHAsI aTOMHAas U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBasl JI0JI1 XMMHUYECKOIrO 3JIeMEHTa B COEIMHEHUHU, MOJSIPHBIM 00BEM, OKCHU],
KHCJIOTAa, OCHOBAaHME, COJIb, JJIEKTPOOTPHULIATENBHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas
peakuusi, kiaccupuKalus peakuuid: peaklUd COEAMHEHHUS, PEaKlUu pas3lioKeHUs, peakluu
3aMeIIeHUs, pPeakIMu OOMEHa, 5K30- M HHJOTEPMUYECKHE pEaKLuHu, TerioBod 3¢ddekt



peaKkuM, SApO aTroMa, dSJIEKTPOHHBIM CIIOM aToma, aToMHas oOpOWTanb, pajauyc aToMma,
XUMHUECKas CBS3b, MOJSIPHAs U HENOJSpHAs KOBAJIEHTHAs CBsI3b, MIOHHAS CBSI3b, HOH, KATHUOH,
aHMOH, PacTBOP, MAcCOBAas JI0JIs1 BELIECTBA (MIPOLIEHTHAsA KOHLIEHTPALUs) B PacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX MOHSTUH U MPUMEHSATb 3TU MOHSITUSA
IIPY OIIMCaHUM BELECTB U UX IPEBPAILECHUN;

UCIOJIb30BAaTh XUMHUECKYIO CHMBOJMKY JJIsl COCTaBJICHUS (OPMYJ BEIIECTB M YypaBHEHHM
XMMHUYECKHUX peaKIuii;

OIpENIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, CTEIIEHb OKUCIIEHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAAJICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy
coelMHEeHUl 1o QopMmyinaMm, BUI XUMHUYECKOM CBA3M (KOBaJE€HTHass M HOHHAas) B
HEOPraHUYECKUX COCIUHEHMSIX;

packpsiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. Mengeneea: JeMOHCTPUPOBATH
IIOHUMAaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUS
B Ilepnoauueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaJipo;

OIMMCBHIBATh M XapaKTepH30BaTh TaOimmuHylo ¢opmy l[leproandeckoil cucTeMbl XMMUYECKHX
3JIEMEHTOB: Pa3/IMyaTh MOHATHS «IJ1aBHas moAarpymnmna (A-rpymmna)» u «mo0oyHasi MOArpymnna
(b-rpymnmna)», manble U OOJbIIME NMEPUObI, COOTHOCUTh 00O3HAUEHUS, KOTOPhIE MUMEIOTCS B
tabmune «llepuonmueckas cucrema xumuueckux osaemeHtoB . WM. MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMK CTPOEHHUS aTOMOB XMMMYECKUX JIEMEHTOB (COCTaB M 3apsij
A1pa, 00Iee YUCIIO MIEKTPOHOB U PACIIPEEIIEHUE UX 10 FJIEKTPOHHBIM CIIOSIM);
KJaccu(UUUpoOBaTh XHMMHUYECKUE JJIEMEHTHI, HEOPraHMYeCKHE BEIIECTBA, XMMUYECKHE
peakmuu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMUMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX KJIACCOB,
NOJTBEpXk/asi ONUCAaHHE MPUMEPAMU  MOJEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUI;

IIPOrHO3UPOBaTh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B PAa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa Mo (hopMylie COeIMHEHUs, MacCOBYIO JOJIO BEIIECTBa B pacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

IIPUMEHSTh OCHOBHBIE OIEPAllUU MBICIUTENBHON JEATEIIBHOCTH — aHajiu3 U CUHTE3,
CpaBHEHHE, 0000IIeHre, CHUCTEeMaTH3alUIo, KJIAacCU(UKALMIO, BBbISIBICHHE NPUYHMHHO-
-CICAICTBEHHBIX CBS3€l — M M3y4EHUS CBOWCTB BEUIECTB U XMMHYECKUX pEaKLuH,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHWA — HaONIOJIeHNEe, H3MEpPEeHHe, MOJEIUpPOBaHUE,
HKCHEPUMEHT (peasIbHbI M MBICICHHBIH);

CJIeZIOBaTh MpaBUJIaM IMOJb30BaHMUs XUMUYECKOH MOCY0H U 1abOpaTOpHBIM 000PYAOBaHUEM,
a TaKkKe IpaBujiaM oOpallleHHs C BeIIeCTBAMH B COOTBETCTBUU C HWHCTPYKLHUSMH I10
BBITIOJTHEHUIO  JTAOOPATOPHBIX XMMMYECKHX ONBITOB IO IOJYYEHHUIO U COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJOpOJa M  KHCIOPOZAA), TPUTOTOBICHUIO pPACTBOPOB C
ONpeAeIEHHON MAacCOBOM J0JIEM pAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOAHUTH
XMMHYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOUEH U KUCIIOT C IIOMOIIBIO
MHJMKATOPOB (JaKMyc, (heHondTanent, METUIOPAHK U APYTHUE).

K xoH1y 00y4yeHnus B 9 kJiacce npeiMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHI: XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHWOH, TPOCTOE  BEIIECTBO, CJIOXKHOE BEILIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHUIATEIPHOCTD, CTETICHh OKWCJICHUS, XUMHUYECKas pPEaKIus, XUMUYECKas CBS3b,
TerioBol  A(hdexT peaknuu, MOIb, MOJSAPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,



HERJICKTPOJIUTHI, SJEKTPOIUTHYECKAS AUCCOLUALMS, PEAKIIUd HOHHOTO OOMEHa, KaTaau3aTop,
XMMHAYECKOE paBHOBecHE, OOpaTUMble U  HEOOpaTHUMBIE pPEaKUUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHE,
aJuIoTponusi, amM(pOoTepHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, MOHHASA, METAJTMYECKas),
KPUCTAJIJINYECKAsi peuI€Tka, KOPpPO3Hsl METAIUIOB, CIUIABbI, CKOPOCTb XMMHUYECKOW peaKkLuHy,
npeaesbHo gonycruMas konnenTpanus 111K BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHITHM M NPUMEHATH 3TU MOHATUS
IIPY OIIMCAHMM BEILECTB U UX IPEBPAICHUN;

UCIOJIb30BAaTh XUMHUECKYIO CHUMBOJIMKY JUIs COCTaBJIEeHUS (DOpPMyJ BELIECTB M ypaBHEHMMH
XMMHYECKUX PEAKIIUI;

OIpEAEIATh BAJEHTHOCTh U CTENEHb OKHUCIIEHUS XMUMHYECKHX 3JIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOIO COCTaBa, NMPUHAMIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUMU II0
dbopmynaM, BUI XUMHYECKOM CBS3M (KOBAJICHTHas, WOHHAsA, MeETaNIM4yecKas) B
HEOPraHMYeCKUX COEJAMHEHMSX, 3apsil MOHA 10 XMMUYECKOH (opMmyse, XapakTep cpeibl B
BOJHBIX PACTBOpPAX HEOPraHMYECKUX COCAMHEHUH, THUIl KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILECTBA;

packpsiBaTh cMmblca Ilepuoguueckoro 3akona /[I. M. MenpneneeBa U JEMOHCTPUPOBATh €ro
IIOHMMAaHME: ONUCHIBATh M XapakTepu3oBaTh TabiauuHyro (opmy Ilepumonuueckoil cucremsl
XUMHUYECKUX AJIEMEHTOB: pa3iMyuaTh NOHITUS «TJIaBHas noArpynna (A-rpymnmna)» u «nodouHas
noxarpynna (b-rpynmna)», mansie U OoJblIME NEPUOJbI, COOTHOCUTH O0O3HAYEHHUS, KOTOpbIE
UMEIOTCA B MEPUOJUYECKON TaliMIle, C YMCIOBBIMU XapaKTEPUCTUKaMU CTPOEHHUS aTOMOB
XUMHAYECKHX DJIEMEHTOB (COCTaB M 3apsif sipa, oOliee YMCIo 3JIEKTPOHOB U pacHpeieiicHHe
UX M0 3JEKTPOHHBIM CJI0SIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHM CBOICTB
AJIEMEHTOB U UX COEJUHEHMH B IpEJeNax MajblX MNEPUOJOB U INIABHBIX MOATPYIIl ¢ YUETOM
CTPOEHHS X aTOMOB;

KJaccu(UUUpoBaTh XHUMHUYECKHUE JJIEMEHTbl, HEOPraHWYeCKHUEe BEIIeCTBA, XHMHUYECKHE
peakiuu (1o YMCIy M COCTaBy yYacTBYIOUIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3 (eKTy,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHeU(DUUECKE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KIAasl OINNCAHWE INPUMEpPaMH MOJEKYJISPHBIX M HMOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKON AUCCOIMAIMY KUCIIOT, IIeJI0UeH U COoJIe, MOJIHbIe
U COKpallléHHBbIE YpaBHEHHUS peakUuil HMOHHOro OOMEHa, YpaBHEHHs peaklui,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY BEIIECTBAMU pPA3JIUYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAaccChl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHUs, MacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOAUTH PAcUEThI 10 YPaBHEHUIO XUMHUUYECKOM peaKkInuu;

co0Jr0IaTh MpaBuiia MOJIb30BAHUS XUMUYECKOH 1MoCcy10il 1 1abopaTOpHBIM 000pYAOBaHUEM, A
TaKXKe MpaBuiia OOpaIIEeHHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU 10 BBITOJHEHUIO
71a00PaTOPHBIX XMMHYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

IIPOBOAUTH pEAKLUUH, TMOATBEPKIAAIOIINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMHII-, HOAUJ-, KapOoHaT-, Ppocdar-, cuInKar-,



cynb(ar-, TUIPOKCUA-UOHBI, KATHOHBI aMMOHHUSI U  HOHBI
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECCTB;
IIPUMEHATh OCHOBHBIC OIIEPAlMU MBICIUTEIBHON JACATEIBHOCTH — AaHaJIU3 M CHUHTE3,
CpaBHEHHE, 0000IICHHE, CUCTEMATU3alUI0, BbISIBIICHHME NPUYMHHO-CIEICTBEHHBIX CBSI3€H —
JUIsL U3Y4ECHMS CBOMCTB BEIECTB M XMUMHUYECKUX DPEAKLMUN, €CTECTBEHHO-HAyYHbIE METOJbI

HN3YUYCHHBIX MCTAJIJIOB,

MO3HAHHWS — HAONIOJCHHWE, H3MEpPEeHHe, MOJICIUPOBAHUE, OKCIEPUMEHT (peajabHbId U
MBICJICHHBIN ).
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