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Pabouaa nporpamma no yyebHomy npepgmety «WUctopua» gna 5-9

KNnacCa COCTtas/ieHa Ha OCHOBaHUU cCheaAylOWwUX HOPMaATUBHO-NPaBOBbIX

AOKYMEHTOB:

1.

denepanbHOTO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa OCHOBHOTO OOIIETO
o0pa3oBaHMs,  yTBEPKIAEHHBIM  MpPHUKa3oM  MHHHUCTEPCTBOM  IPOCBELICHHUS
Poccuiickoit @eneparuu ot 31 mas 2021 roma Ne 287 (manee ®I'OC OOO) (c
MOCJIETYIOIITUMHU U3MEHEHHUSIMH )

®enepanbHOl  00pa3oBaTeNbHONM IMPOrpaMMbl OCHOBHOIO 00Iiero oOpa3oBaHus,
YTIBEpXKAEHHOHN Npuka3oM MuHucrepersa npocsemenus Poccun ot 18 mas 2023 Ne
370, omobpenHoi pemnieHneM DenepanbHOTO yu4eOHO-METOIUIECKOTO OObEeTUHEHHS
o o01meMy oopazoBaHuto (IpoTokon 3acemxanus 1/23 ot 14.04.2023 1.).
®denepalibHON aganTUPOBAaHHONM 00pa30BaTENIbHON MPOTrpaMMbl OCHOBHOI'O OOIIEro
oOpa3zoBaHMs ISl OOYYAIONIMXCS C OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3JI0POBbS,
YTBEPKIEHHON Mprka3zoM MuHucTepcTBa npocBerieHus Poccuun ot 24 Hosiops 2022
Ne1025.

Konuemniuy HOBOro yueOHO-MEeTOINYECKOTO KOMILIEKCa TI0 OT€YECTBEHHON UCTOPHUH,
BKJIIOYAIOLIEH HMCTOPUKO-KYJIBTYpHBIN cTangapt, yrBepxkiaeHHo 30.10.2013 Ha
[Ipesuanyme Poccuiickoro HCTOPUUECKOrO OOIIECTBA.

PermonanbHOrO0 HMCTOPUKO-KYJIBTYPHOTO CTaHAApTa, YTBEPXKIEHHOTO IPUKAa30M
JlenapramenTa oOpa3oBanus oomactu oT 14.12.2015 Ne 3248.

[TonoxeHus o CTPyKType, HOpsIIKE pa3pabOTKU U yTBEPKICHUS PabOUYMX MPOrpaMm
10 OTAETHHBIM YU4eOHBIM MpeaMeTaM, TUCIUIUIHHAM, KypcaM MOV «HudanroBckas
HIKOJIa»



HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o xuMuu Ia€T NPEICTABIEHUE O Lensx, oblei ctpaternm obyyeHus,
BOCNUTaHMA N pa3BUTUA 0BydYatoLMXCa cpeacTBaMm yuebHoro npeamera, yCTaHaBAMBaEeT
obAsaTenbHOE NPegMeTHOE COAEPKaHNE, NpeayCMaTPUBAET pacnpeneneHne ero no Knaccam u
CTPYKTYpUpPOBaHUe Mo pasaenam M TeMam NporpaMmbl No XMMUUK, ONpeaenaet KoANYecTBeHHbIe
N KayeCTBEHHbIE XapPaKTEPUCTUKM COLEPHKAHUS, PEKOMEHAYEMYIO NOC/1IeA0BaTe/IbHOCTb M3YYeHUn
XUMUU C YYETOM MEKNPEMETHbIX U BHYTPUMNPEAMETHbIX CBA3€EM, IOTMKK y4ebHOoro npouecca,
BO3PaCTHbIX 0COHBEHHOCTEN 0OYyYaloLWMXCA, onpeaensieT BO3MOXHOCTM NpeameTa as
peanusaunmn TpeboBaHuUi K pe3ysibTaTaM OCBOEHWSA OCHOBHOM 06pa3oBaTe/ibHOM NPOrpammbl Ha
YPpOBHEe OCHOBHOrO 06lLero o6pasoBaHuA, a Tak:Ke TpeboBaHUI K pe3ynbTaTaM 0byYeHns XMMUK
Ha YPOBHe Lenel n3ydyeHma npegmeta M OCHOBHbIX BUAOB y4ebHO-No3HaBaTeIbHOM
AeaTenbHoCcTU obyyaloLerocs No 0CBOeHUto yuebHoro cogepKaHus.

3HaHWE XMMWK CNYKUT OCHOBOW AN GOPMUPOBAHNSA MUPOBO33PEHMA 0bOyYatoLLEerocs, ero
npeacTaBAeHUiA O MaTePUAIbHOM eANHCTBE MUPA, BAXKHYHO POJib UrpatoT GopMUpyemble XMMUENR
npeAcTaBAeHMA 0 B3aMMOMNPEBPALLEHUAX SHEPTUN U 06 3BOMIIOLLMM BELLLECTB B NPUPOAE, O NYTAX
peleHnn rnobanbHbiX NPobiem yCTOMYMBOTO Pa3BUTUA Ye/IOBEYECTBA — CbIPbEBOA,
3HepreTMYecKon, NULLEBOM U 3KONOTMYECKOM Be3onacHOCTH, Npobaem 34paBOOXPAHEHMS.

U3ydyeHne xmmun:

CnocobCTBYET peanmsaummn BO3MOXKHOCTEN A1 CaMopas3BUTUA U GOPMUPOBAHUSA KybTypbl
JIMYHOCTU, e€ 06Luel U GYHKLUMOHANBbHOM rPamMOoTHOCTH;
BHOCUT BKNaz B $OpMMUpPOBaHME MbILLIEHUA U TBOPYECKMUX CNOCOBHOCTElN obyyatowmxcs,

HaBbIKOB UX CAMOCTOATEIbHOM yLI66HOl71 AeATeNbHOCTU, SKCNEPUMEHTAJIbHbBIX U
ncenenoBaTe/IbCKUX YMeHMVI, HGO6XO,CI,MMbIX KaK B I'IOBCGLI,HGBHOﬁ KU3HU, TaK N B
ﬂpOd)eCCMOHaﬂbHOVI AeATE/IbHOCTH,

3HaKOMUT CO CI'IGLI,VI(I)VIKO[/‘I HAy4YHOro mMmbllWNEeHNA, 3aK1aAblBaeT OCHOBbI LLe/IOCTHOro
B3rnaaa Ha egnHCTBO Nnpupoabl U 4enoBeKa, ABNAETCA OTBETCTBEHHbIM 3TanoMm B d)OpMVIpOBaHI/IVI
eCTeCTBEHHO-HayLIHOI‘;I rPaMOTHOCTU o6yqa|oumxcn;

cnocobctByeT GOPMUPOBAHUIO LEHHOCTHOTO OTHOLLEHMA K eCTECTBEHHO-Hay4YHbIM
3HaHMAM, K NpUpoAe, K YeN0BEKY, BHOCUT CBOM BKAaA, B 3KoorMyeckoe obpasosaHune
obyyatolmxcs.

[JaHHble HanpasBaeHUs B 06yyeHUn xummm obecneumatoTcs cnewndpuKkom cogepRaHms
y4yebHoro npeameTa, KOTOPbIN ABAAETCS NeAarorMyeckn aganTMpoBaHHbIM OTpaykeHnem 6a3oBoi
HaYKM XMMUN Ha onpeaenéHHOM 3Tane eé pasBuTuA.

Kypc XMmum Ha ypoBHe ocHOBHOro obLero o6pasoBaHMA OPUEHTUPOBAH Ha OCBOEHME
obyyatowmMmmnca cucTembl NePBOHaYasIbHbIX MOHATUA XMMWU, OCHOB HEOPTraHMYECKO XMMUK U
HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUA OPraHUYECKOM XMMUMN.

CTpyKTypa cofeprkaHna NporpaMmbl MO XMMnUKM chopmmMpoBaHa Ha OCHOBE CUCTEMHOIO
noaxonaa K eé usyyeHuto. CogepraHue CK1aabliBaeTca U3 CUCTEMbI MOHATUIA O XUMUYECKOM
3/1eMeHTEe M BELLLECTBE U CUCTEMbI NOHATUIM O XMMMYECKON peakumn. O6e 3Tn cucTeMbl CTPYKTYPHO
OpraHM30BaHbl MO NPUHLUNY NOCAe40BaTE/IbHOIO PAa3BMUTUA 3HAHWUI HA OCHOBE TEOPETUYECKUX
npeacTaBAeHU Pa3HOro YPoBHA:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHMSI;
— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;



— YYEHUs O CTPOCHUHU aTOMa U XMMHUYECKOU CBS3H;
— IPEJICTAaBIICHUN 00 JIEKTPOJIMTUUECKON IUCCOIMAIIMN BEIIECTB B PACTBOPAX.
TeopeTnyecKkmne 3HaHNA PacCMaTPMBAIOTCA HAa OCHOBE SMMUPMYECKM NOYHEHHbIX 1

OCMbIC/TIEHHDbIX d)aKTOB, pa3BnBaOTCA NocienoBaTesibHO OT O4HOIO YPOBHA K APYyromy, BbINMO/IHAA
(byHKLI,VIM 0b6bACHEHUA U NMPOrHo3npoBaHUA CBOWCTB, CTpoeHnA n BO3MOXXHOCTEMN npakTnyeckoro
NPUMEHEHNA N NONTYYEHUA U3yHaeEMbIX BELWLECTB.

OcBoeHMe nNporpammbl Mo XMmum cnocobcTeyeT GOPMUPOBAHUIO NPEACTABAEHUS O
XMMUWYECKOM COCTaBAAIOWEN HAayYHOM KapTUHbI MUPA B IOTUKE €€ CUCTEMHOM NPUpPOabl,
LLEHHOCTHOrO OTHOLWIEHUA K Hay4HOMY 3HaHUIO U METOaM NO3HaHMA B HayKe. M3yyeHune xumumn
NPOMCXOAMT C NPUBIEYEHMEM 3HAHWNIM M3 paHEe U3YYeHHbIX Y4eOHbIX NpeameToB: « OKpYKatoLnii
munp», «brnonoruna. 57 knaccol» n «PusnKa. 7 Knace».

Mpwn N3y4EeHUM XMMUM NPOUCXOAUT GOPMUPOBAHME 3HAHMUIA OCHOB XMMMYECKON HaYKKN KaK
061acTM COBpEMEHHOr0 ecTeCTBO3HaHMA, NPAaKTUYECKON AeATENbHOCTU YeN0BEKa M KaK 04HOro 13
KOMMOHEHTOB MUPOBOMN KyNbTypbl. 3aga4a yd4ebHoro npegmerta cocTomT B popMUPOBaAHUM
CUCTEMbI XMMUYECKUX 3HAHUIN — BarKHENLWNX GpaKTOB, MOHATUI, 3aKOHOB U TEOPETUYECKMX
NOMIOXKEHMIN, AOCTYNHbIX 0606LWEeHNI I MMPOBO33PEHYECKOrO XapaKTepa, A3blKa HayKK, B
NPUOBLLEHNN K HAayYHbIM METOAAM NMO3HaHMA NPU U3YHEHUM BELLLECTB U XMMUYECKUX PeaKumii, B
dopmmMpoBaHUN N Pa3BUTUKN NO3HABATE/IbHbIX YMEHUN U UX NPUMEHEHUN B yYebHO-
Nno3HaBaTe/IbHOM M y4ebHO-McCcnen0BaTeNbCKOM AeATeIbHOCTU, OCBOEHWUW NpaBu 6e3onacHoro
obpalleHma ¢ BELWEeCTBAMM B NOBCEAHEBHOM KUHM.

Mpn U3yyeHNUn XMMUM Ha YPOBHE OCHOBHOTO o6m,ero o6pasoBava Ba*XHOe 3Ha4vyeHune
an06penM TaKune uenun, Kak:

— (opMUpOBaHME  WHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUI0,  COTPYIHUYECTBY, CAMOCTOATEIHHOMY  TPHUHATHIO  PEHICHHUH,
CIOCOOHOH alanTHPOBATHCS K OBICTPO MEHSAIOLIMMCS YCIOBUSM KHU3HU;

— HaNpaBJICHHOCTh OOYUYCHHSI Ha CHCTEMAaTHYECKOE MPHUOOIIECHHE 00YJarOIMXCs K
CaMOCTOSITCIIbHOW ~ MMO3HABATEIBHOM  JIEATCILHOCTH, HAyYHBIM METOJAM IIO3HAHHMS,
(hOpPMHPYIOIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHM;

— ofecrieueHue YCIOBUH, CHOCOOCTBYIOUIMX MPUOOPETCHUIO OOYUYAIOLIUMUCS
OTBITa PAa3HOOOPA3HOH NEATENLHOCTH, MMO3HAHHUS M CAMOIIO3HAHUS, KIFOUEBHIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCAJIbHOE 3HAYCHHE JJIsI PA3JIMUHBIX BHJIOB
NeSITeTbHOCTH;

— (opmupoBanue o0mIeH (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJI€ YMEHHH OOBSCHATH U OICHWBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCIIONb3YS
3HAaHUS M OIBIT, TOJYYCHHBbIC TPU HM3YyYCHUHM XHWMHUH, MPUMEHSITh WX IPH PEIICHUU
poOJIeM B MMOBCETHEBHOM JKU3HU M TPYAOBOM JESTEIBHOCTH;

— bopmupoBaHre y OOy4aromUXCsS TYMAHHCTHYECKHX OTHOIICHHWH, TOHUMAaHUS
[EHHOCTH XUMHYECKUX 3HAHWH JUIS BBIPAa0OTKM HKOJIOTHYECKH IEIeco00pa3HOTro
MOBEJICHUS B OBITY U TPYAOBOW JAEATEIHOCTH B IENSAX COXPAaHEHHS CBOETO 3/10pOBbS U
OKpY>Karoller MpUpOTHON CpebI;

—pa3BUTHE MOTHBALlMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO |
CaMOBOCITHTAHUIO HA OCHOBE YCBOCHHS OOIICYEIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MPOQUIIS ¥ HAPABJICHHOCTH JATbHEUIIIEr0 00yUeHHUSI.
* Ocobennoctr o0yuenus nereit ¢ 3I11P B 1ensax MOCTHKEHUS TUTAHUPYEMBIX

PE3YJIbTATOB 110 y‘le6HOMy npeaAMETy «XHUMHUS



— UWnrerpanus nereit ¢ 3IIP B o01eoOpazoBarenbHble KIAacChl (MHKJIIO3UBHOE 00pa30BaHUE)
MpeyCMaTPUBACT CHEIMATH3HPOBAHHYIO KOPPEKIIMOHHYIO IIOMOIIb U TICUXOJIOTHIECKYIO
MOJIICPIKKY, 3a/1a4aMi KOTOPBIX SIBJISIFOTCS KOHTPOJIb 32 Pa3BUTHEM PEOCHKA, YCIIEIITHOCTHIO
ero oOydeHusi, OKa3aHUe MOMOIIX B PEIICHUH MPOOJIEM aIaliTalliu B CPeJie 370POBBIX
CBEPCTHHUKOB.

— Oco0eHHOCTHI0 peajim3anun padoyeil mporpaMMbl y4eOHOTo npeamMera « XuMushHy J1J1s
o0yuarommxcs ¢ 3IIP saBasieTcsi KOppeKHOHHO-PA3BUBAKOIINI XapaKkTep o0yuenus. C
1ennbio Harbouiee A (HEeKTUBHON OpraHU3aIiKi 00pa30BaTEIIBLHOTO TIpoIecca JIs
obyuaromuxcs ¢ 3I1P ucnone3yroTces:

— Kommnekc HAIJBSIIHBIX ~ METOJIOB o0y4YeHHS u BOCIIUTaHUS JIeTe ¢
3a7IepKKON ICUXUYECKOTO Pa3BUTHS:

— -IMIPUMCHCHHUEC YCTKUX CXCM U Ta6J'II/III, HpI/I6HI/DK€HHI)IX K )XHU3HU.

— Kommnekc MPAKTUICCKUX MCTOJOB OGy‘-ICHI/IH U BOCIUTAHMSA JETEH C 33.I[Cp)i(KOI‘/’I

IICUXHWYCCKOT'O pa3BUTHUA:

— -UCTOJb3BAHUE NPAKMUUECKUX MemO008(METO]l YIPaXXHEHUH, Tab0paTOpHbIE U
MpaKTH4ecKue paboThl, Urpa u 1p.) A GOPMUPOBAHUS MIPEAMETHBIX U YHUBEPCATBHBIX
KOMIIETeHIIHH (J1abopaTopHO-TIpakTUUeckrue paboThl: «BemiecTBa B Okpy»Karoleil Hac
IIPUPOJIE U TEXHUKED,

— «ITonsTus o razax. Boznyx. Kucnopon. 'openue» u np.);

— -HCIIOJIb30BAHUC CIOKCTHO-POJICBBIX UI'P, YTO CHOCO6CTByeT MMOCTCIICHHOMY
(bOpMI/IpOBaHI/IIO y pe6eHKa MOJIOKUTEILHOTO OTHOIIEHHS K IIKOJBHON KHN3HHU, YTO, B CBOIO
o4cpeab, 6YI[CT CTUMYJIMPOBATH PA3BUTUC Y YHAIIUXCS UHTCPCCA K YUYCHUIO U ITOBBIIICHUC
YCIIEBACMOCTHU (((OCHOBHLIC KJIaCCbl HCOPTAHUYICCKUX COCHHHCHHﬁ))).

— KoMrieke CIIOBECHBIX METOJIOB OOy4YeHWsT M BOCTIHTAHHS JETeH C 3aIepiKKOi

TICUXHWYCCKOT'O pa3BUTHUSA:

— - 00s3aTenbHOE COYETAHHE ClOBECHbIX Memodos (pacckas, Oecema, oOBsSCHEHHE U
I[p) C HArJIAAHbIMU U HpaKTI/I‘IeCKI/IMI/I METOdaMU,

— -opranu3zanus paboThl yYalIuXCsi CO CXeMaMH, aITOPUTMUIECKUMU TPEIIICAHUSIMH,
TabIUIaMU, MTAMATKaMH,YTO obecrieurBaeT GopMUpPOBAHHUE TTOTHOIEHHBIX HABBIKOB
MOCJIEZI0BATEIHHOIO BHITIOJHEHHS MPAKTUYECKUX U YMCTBEHHBIX JEHCTBHM, HEOOXOIMMBIX
Ui yeBoeHus 3HaHui («CTpoeHHe BelecTBay, « XMMUUYECKUE PEAKIIMH B CBETE
ANEKTPOHHOU TEOPUI).

— [IpumeHeHne TUIAKTUYECKUX MaTepUaoB Uil JETEH € 3aJep’KKOM MCUXUYECKOTO

pa3BUTHA:

— -MCIOJIb30BAHUE PA3IMYHBIX BUOB JEATEIBHOCTH - UTPOBOU, TPYLOBOH, IPEIMETHO-
MPaKTUYECKOH, Y4eOHOI - 11 MOBBIIEHHUS YPOBHS YMCTBEHHOI'O Pa3BUTHUS



yyamuxcsa(«XUMHUYECKHE 3JIEMEHTHI U BEIIECTBA B CBETE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS»);

— -[IOCTPOEHHE U HaJIa)KWBaHUE BHEIIHEH 0OpaTHOM CBSI3U B MPENOAaBaHUN U BHYTPEHHEH
o0OpaTHOMH CBSI3U B yYEHUH.

- HpI/IMeHCHI/Ie CIICHUAJIBHBIX TCXHHUYCCKUX CPCIACTB 06yqu1/151 KOJJICKTUBHOI'O
I10JIb30BaHUA ACTbMHU C 38.,[[6}))1(1(0171 MCUXUYCCKOTO pa3BUTUA:

— -UCHOJIb30BAHNE UHTEPAKTUBHOM JJOCKU — MHCTPYMEHTA, IOMOTAIOIIEro aKkTUBU3HUPOBATh
y4eOHBI MpoIece MyTeM UCIOIb30BaHUS WILTFOCTPATUBHOTO MaTepualla, YCHICHHS
HCCIIE0BATEIBCKOI0 1101X0/1a B 00y4EHNH, BO3SMOXKHOCTH Ha JIOCKE OCYIIECTBICHHUS
JeWCTBUI 10 cucTeMaTU3aK, 0000IIEHHUIO, BBIACICHUIO ITIABHOTO, MOACITUPOBAHUIO
MIPOLECCOB U T.A. («XUMHUUYECKUE PEAKIIMU. 3aKOHBI COXPAHEHUSI MacChl U SHEPTUNY,
«XHMMHUYECKUE DIIEMEHTHI U BEIIECTBA B CBETE€ ATOMHO-MOJIEKYJISIPHOTO YUEHUS)

- HpI/IMeHeHI/Ie CIICHHUAJIBHBIX TCXHUYCCKUX CPEACTB 06y‘IeHI/I$I WHIAUBUAYAJIIBHOTO
II0JIB30BaHUA ACTHbMH C 3az[ep>1<1<0171 IICUXHUYCCKOT'O pa3BUTHUAA:

— -HCIIOJIb30BAHHUE JICKTPOHHBIX YUSOHUKOB, YTO CIIOCOOCTBYET MOBBIMICHUIO MOTHBAIIUHU K
YUEHHIO.

COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUU B )KM3HU YeJIOBEKa. XMMHUS B CUCTeMe HayK. Tena u
BemiectBa. duznueckue CBONCTBA BEIIECTB. ArperaTHOE COCTOsiHUE BenlecTB. [loHsTre
0 MeTodax mMo3HaHus B xuMuu. Yucteie BemectBa u cmecu. CriocoObl pasieneHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE JIeMEHThI. CUMBOJIbI XUMUYECKHUX JIEMEHTOB.
IIpocThie U clloX)HbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckast (popmyna. BaaeHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenbHas aTomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBas 10JIs1 XUMUYECKOT0 3JIEMEHTa B COSMHEHUH.

KomnuecTtBo BemecrBa. Mousib. MonsipHas Macca. B3auMocCBsi3p  KOJIIMYECTBA,
MacChl M 4ucjia CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuérel mo hopmynaM XUMUIECKUX
COCIUHCHUMH.

dusznyeckue W XUMUYECKHE SBJICHUs. XUMHUYECKas peakuus v e€ MpPU3HAKH.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XHUMHUYECKHE YypaBHeHus. Kiaccudukaius
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIIEHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCY/O0W, MpaBujiaMud pabOThl B J1a0OpaTopuu H
npuéMamu oOpainieHuss ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, H3YUYEHUE W OMNHCAHUE



(U3MYECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIECTB, HAOMIOJICHHE (PU3MUESCKUX
(naBneHWe BOCKa, TasHHUE JbJja, pacTUpaHUE caxapa B CTyNKe, KWUIEHHE U
KOHJEHCAIUsl BOJbI) M XUMHUYECKUX (TOpEHUE CBEUYd, MPOKAJUBAHUE MEAHOU
MIPOBOJIOKHU, B3aUMOJIEHCTBUE MeJa C KHUCIIOTOW) SIBICHHI, HAOMIOJEHHE U ONHMCAHHE
IIPU3HAKOB MPOTEKAHUs XMMHYECKUX peakUuid (pas3iokeHue caxapa, B3auMOJACHCTBUE
CEpHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxenue runapokcuaa meau (1) npum
HarpeBaHUM, B3auMOecTBuE xele3a ¢ pacTBopoM conu menu (II), nzyuenue cnoco6on
paszfieneHus CMeceil: C IOMOINbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHUE,
OUCTUIUISLINS, XpoMaTorpadusi, MpoBeieHne OYNCTKU MMOBApPEHHOM COJM, HAOII0JCHHE
U ONHCAHUE PEe3yJIbTATOB MPOBEICHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IJaHuEe MOJieNIel MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBuTe M HEOPraHMYECKMX BeLeCTB

Bo3nyx — cmecs razoB. CocraB Bo3ayxa. Kuciopon — 3JIeMEHT W NIpOCTOE
BenlecTBO. HaxoxaeHue kucimopoaa B mpupoje, Gu3nueckue U XMMUYECKUE CBOMCTBA
(peakuun ropeHusi). Oxcuawl. I[lpumenenue xkuciaopona. CrocoObl TOJyYEHUS
KHCJIOpOJa B J1a0OpaTOpuu M MPOMBINIUIEHHOCTU. KpyroBopoT KHCIOpOJa B MPUPOJIE.
O30H — ayoTpornHas MoAu(UKALHS KUCIOPOa.

TeroBo# 3G heKT XUMHUYECKON pPEeaKuu, TEPMOXUMUYECKUE YPABHEHHUS, IK30- U
SHAOTEPMHUYECKHE PEAKINH. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3AyXa, YCUIIEHUE
MapHUKOBOTO 3P (eKTa, pa3pylIeHHE 030HOBOTO CIIOA.

Bonopon — anemeHT M mpoctoe Bemectso. HaxoxkaeHne Bomopoaa B IPUPOZE,
dusznyueckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI monmyyeHusi. Kucnorsl u
COJIH.

Momnsipabiii 00bEM ra3oB. Pac4€Tsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBa BoJbl. Boaa kak pactBopuresnb. PactBopsl. HackieHnsie n
HEHACBHIIEHHbBIE pacTBOPbI. PacTBopuMOCTh BellecTB B BoAe. MaccoBasi 10J1sl BEIIeCTBa
B pacTBOpe. XHUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHUsA. Poiib pacTBOPOB B MPUPOJE U B
KU3HM 4enoBeka. KpyroBopoT BoAbl B IpUpoE. 3arps3HEHNE IPUPOAHBIX BoA. OXpaHa
Y OYMCTKA IPUPOJHBIX BO.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxcuapl. Kiaccudukanms
OKCHJIOB: cojeoOpasyrome  (OCHOBHBbIE,  KHCIIOTHBIE, am(poTepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. dusnyeckue U XMMUYECKHUE CBOMCTBA
okcuaoB. [lonydyeHne OKCuIoB.

OcnoBanusi. Knaccudukaiusi OCHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenkimarypa ocHoBanuii. ®Dusnyeckne M XHUMHAYECKHME CBOMCTBA OCHOBAHMM.
[TomyyeHnne ocHOBaHMIA.

Kucnotel. Knaccudukarmus kucinor. Homenknarypa kucnor. duszmdeckue
XUMHUUYECKUE CBOMCTBA KUCIOT. Ps aktuBHOCTHM MetaiioB H. H. bekerosa. [lomyuyenue
KHCJIOT.



Conu. Homenknatypa coneil. ®Pu3MYECKHME M XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue couen.

['eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE OIPEACICHUE COJIEPKAHUSA KHUCIOPOJAa B BO3IyXE, IOJIYYCHHE,
coOuMpaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB  KHCIOpOJa, HaO0IeHHue
B3aUMOJICHCTBHS BEIIECTB C KUCJIOPOJAOM U YCIOBUSI BOSHUKHOBEHHUS U MPEKpaIieHus
ropenusi (moskapa), O3HaKOMJICHHME C oOpasllaMyd OKCHJOB M OINHCAHUE UX CBOMCTB,
MoJIydeHue, coOMpaHue, paclo3HaBaHWE U HM3YyYCHHE CBOWCTB BOOpoaa (TOpeHue),
B3aumojielictBue Boaopona ¢ okcuaom wmeau (II) (BO3MOXKHO HCIOJNIB30BaHUE
BUJIEOMATEpUATIOB), HaAOMIOJeHHEe O0Opa3loB BEIIECTB KOJMYECTBOM |  MOJb,
HCCJIEI0BAHNE OCOOEHHOCTEW pPACTBOPEHHUs BEUIECTB C PA3NMYHON PAaCTBOPHUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTaUlaMH (HATpUEM M KalbliieM) (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEPHANIOB), HCCIEAOBaHHE 00Opa3lloB  HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAONIOJECHUE W3MEHEHHUS OKpackKu HHAUKATOPOB B
pacTBOpax KHCIOT U IIeJIo4dei, uzydeHue B3aumojerctBus okcuaa meau (II) c
pacTBOPOM CEPHOM KHUCIOTBI, KHCJIOT C MeETaUlaMU, pPeakUuil HEeUTpalu3alni,
MOJIyYeHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTauia APYTUM U3
pacTBOpa COJM, PEIICHHE S3KCIEPUMEHTANBHBIX 3a7a4 MO TeMe «BaxHeWIne KiIacChl
HEOPTaHUYECKUX COETUHEHUIN.

IMepuonuueckuii 3axkoH u Ilepuoagnyeckasi cucreMa XMMHYECKHX 3JI€MEHTOB
. U. MenaeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIE PEeaKIUMN

[lepBble MOMBITKH KIACCH(PUKAIMA XUMUYECKHUX AeMeHTOB. [loHaTHe 0 Tpymnmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE | IIEJTOYHO3EMENbHbIE METaJIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

Ilepnognueckuit 3akoH. [lepuonnueckas cucrema xumuyeckux snemeHTos J[. U.
MenneneeBa. KopoTkonepuomnas u anuHHomepuomHas ¢opmbl [lepuogudeckoit
cucteMbl xumuueckux dnemeHToB [[. M. Mengeneesa. Ilepuoasl W TpyIIIbL
OU3NYECKUN CMBICI TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMmubIx suep. M3oromsl. Omektponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKHX 3JIeMEHTOB [lepuoamdeckoit
cuctrembl J[. W. MengeneeBa. XapakTepUCTHKa XUMHUYECKOTO »3JIEMEHTA IO €ro
nosoxeHuro B [lepuonnueckon cucreme /1. 1. Meneneesa.

3aKOHOMEPHOCTA M3MEHEHUS paahyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAIMYECKUX W  HEMETANIMYECKUX CBOMCTB MO TIpymnmaM ¢ IEepUOJaM.
3nauenue Ilepuogmyeckoro 3akoHa u Ilepuogumyeckoll CHCTEMBI XHMHUYECKHX



JJIEMEHTOB i1 pa3BuTUs Hayku W npaktuku. J[. W. MennpeneeB — yu€Hbll U
IpaKIaHUH.

Xumudeckass cBsizb. KoBaneHTHast (mojsipHas W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenp oxuciienusi. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKHCIICHHSI U BOCCTAHOBJIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKCnepumenm:

M3yuyeHHEe O00pa3lloB BEMIECTB METAIJIOB W HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA IMHKAa C pacTBOpaMU KHUCIOT M IIEJNOYEH, IPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIMil (TOpeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Meswcnpedmemmnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€d MpU HM3YYEHUM XHUMUU B 8 Kiacce
OCYUIECTBJISIETCSl Yepe3 HMCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSTHUH,
TaK U TOHSATUHU, SBISIONIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEJAMETOB €CTECTBEHHO-
HAy4YHOT'O I[MKJIA.

OO0mme ecTecCTBeHHO-HAYyYHbIC TTOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanu3, CHUHTE3, KiacCU(pUKALMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], WU30TOIHI,
PaAMOAaKTUBHOCTh, MOJEKYJA, OJJICKTPUUECKHM 3apsi, BEIIECTBO, TEN0, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBA, ras, (pu3ndyeckue BETUUYUHBI, €AUHUIBI U3MEPECHHUS,
KOCMOC, TIJIaHEeThI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, MOJIC3HBIC
UCKOIIA€MbI€, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHU4YecKasi peakius

[lepunonnueckunt 3akoH. [lepuognueckas cucrema xumuueckux sneMeHToB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XHUMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KM, KAIBIUSI U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM JIEMEHTOB B [lepnoanyeckoit cucrteme u CTpOCHUEM MX ATOMOB.

CrpoeHue BeliecTBa: BHUIbl XHUMHYECKOM CBSA3U. THIBI KPUCTALITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIMA KPUCTAJUNIMUECKON PEIIETKU U BUAA
XAMUYECKOU CBS3H.

Knaccudukanuss v HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSALIMXCS K pa3IMUYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.



Knaccudukaiys XUMUYECKUX peakIil MO pa3jIudHbIM MpHU3HAKaM ([0 YHUCTY U
COCTaBY YYacCTBYIOIMX B PEAKIMHU BEIECTB, MO TEIIOBOMY 3(PQEKTy, 10 M3MEHEHUIO
CTEMEHEW OKHUCJICHUS XHUMHUYECKHUX JJIEMEHTOB, IO OOpPaTUMOCTHU, IO YYaCTHIO
KaTanu3aropa). JK30- ¥ S9HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o0 ckopocTH XuUMHUecKou peakiuu. [loHsTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHsATHE O TOMOTe€HHBIX W TETEePOTEeHHBIX
peakuusax. [londarue o karanmse. lloHsTHE O XMMHYECKOM paBHOBECHH. DAKTOPHI,
BIUSIIONIME Ha CKOPOCTh XHMHUYECKOW PpEAKIUM U TOJ0XKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCINTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBIeHUE YPAaBHEHUM OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN C UCTIOIBL30BAaHUEM METO/IAa JIEKTPOHHOIrO OanaHca.

Teopust 3IE€KTPOTUTUYECKON NHUCCOLMAIMU. IDJIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHU3M [HCCOLMAIMU BEIIECTB C pPa3JUYHbIMU BUIAMU
xuMuueckon cBs3u. CreneHn auccornuanuu. CUIbHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuun voHHOrO OOMEHA. YCIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MIOJTHBIE ¥ COKPAIIEHHBIE HOHHBIE ypaBHEHHUs peakinii. CBOCTBA KUCIOT, OCHOBAHUH U
coJieil B CBETE NPENCTaBICHUN 00 AIIEKTPOIUTHYECKOU aucconuaiuu. KauecTBeHHbIE
peakiuy Ha oHbI. [loHsATHE O THAPONIN3E COIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METAJUIOB U HeMeTaJUIoB (TpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpHaa HATPHUS),
UCCJIEJIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakiuu OT BO3JCUCTBUS
pa3UuHbIX (DAKTOPOB, HCCIETOBAHUE JJIEKTPOMPOBOJHOCTA PACTBOPOB BEILECTB,
MpoIecca IUCCOUUALIMU KUCIOT, MIeT04el u coiell (BO3MOXKHO MCIOJIb30BAHUE BUJIEO
MaTEpHAJIOB), MPOBEJIEHNE ONBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKU MTPOTEKAHUS PeaKIuii
MOHHOTO 0OMeHa (oOpa3oBaHuUE Ocajika, BhIJEICHUE ra3a, 00pa3oBaHUEe BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pPEAKIUi (TOpeHue,
peaKkIuu paslIoKEHUs, COCIUHEHHS), pPACIO3HABAHUE HEOPraHUYECKHX BEIIECTB C
MOMOIIbIO0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaibl 4 MX coeIMHEHUST

O6miass  xapaktepuctvka rajaoreHoB. (OCOOEHHOCTHM  CTPOEHHUSI  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHne u (U3NUECKHEe CBONCTBA TMPOCTHIX
BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpPUMEpE XJIOpa (B3aUMOJECHCTBUE C
MeTajUlaMd, HeMeTa/ulaMu, Ieinodamu). XjopoBojopona. ConsiHas — KHUCIIOTa,
XMMHYECKUE CBOWCTBA, MOJYy4YEHUE, MPpUMEHEHHE. J[eiCTBUE XJIOpa U XJIOPOBOJIOpOAA
Ha OpraHu3M 4ejioBeKa. BaxkHeiilne XJI0puibl U UX HAXOXKJECHUE B IPUPOJIE.

OO6mast xapakrepuctuka »diemMeHTOB VIA-rpynmbel. OcoOGeHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu OokucieHus. CtpoeHue u (Pu3MUecKkue CBOMCTBA



MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHBIE MOAMDUKAIIMKN KUCIOpOAA U
cepbl. XuUMHUYecKHe CcBoicTBa cepbl. CepoBolOpoj, CTpoeHue, (Qusnyeckue u
XUMHUYEeCKue CcBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTENU KHCIOTHBIX OKCHJIOB.
CepHas kucnora, (pU3MYECKUE U XUMHUYECKHE CBOMCTBa (OOIIME KaK MpeCTaBUTENs
Kjlacca KUCIOT U crneuupuyeckue). XUMHUECKHE peakluu, JeKallie B OCHOBE
MPOMBIIUIEHHOTO CIOco0a TONy4YeHHUs] CEpHOW KHUCHOThL. [IpumeHeHue cepHoi
kucnoThl. CoNM  CepHOM  KHUCIOTHI, KAayeCTBEHHAs peakiusi Ha CyJb(}ar-uoH.
Haxoxnenue ceppl M €€ COEOMHEHMM B MNPUPOAEC. XHMHUYECKOE 3arps3HEHHE
OKpPY Karollel cpeibl COEUHEHUSAMHU Cepbl (KUCIOTHBIE JOK/IM, 3arPsI3HEHUE BO3AyXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEJOTBPAILECHUS.

OOmast xapakTepucTHKa 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHHU OKHUCIEHUSA. A30T, pacHpoCTpaHEHUE B MPHUPOJE,
¢usnyeckue u xumuyeckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MoyiydyeHue U npuMmeHeHue. Conu aMMOHMS, HX
¢usznueckre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHasl peakius Ha MOHbI
aMMOHMS. A30THasg KHUCJIOTa, €€ MOJydeHHe, (PU3NYECKHe M XMMHYECKUE CBOMCTBA
(obmue Kak mMpeACcTaBUTENs Kiacca KHUCIOT u crneuuduyeckue). Mcmonb3oBanue
HUTPATOB U COJIE aMMOHHMS B KauyeCTBE MMHEPAJIbHBIX yAOOpeHHi. XUMHYEeCcKOoe
3arpsi3HEHHE OKpYXaloled cpeabl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amIoTpomnHble MOAU(DHUKALUU
dochopa, dbusmueckue m xumudeckue cpoictBa. Oxcua ¢ocdopa (V) u dbochopnas
KHUCIIOTa, PU3NYECKHE U XMMUYECKUE CBOMCTBA, noinyuyeHue. Mcnonb3zoBanue pocdaron
B KaU€CTBE MUHEPAIbHBIX yI00PEHUI.

OO6mast xapakrepuctuka 3iemMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHUA. YTJIEpOJd, aUIOTPOIHbIE MOAU(DUKAINH,
pacnpocTpaHeHUEe B Mpupojie, (PU3MYecKue M XHUMHUYECKHE CBOMCTBa. AcopOIus.
Kpyrosopor yrinepoaa B npupoge. Okcuabl yriaepoja, ux (Gpusn4eckue U XUMHUYECKHUe
CBOICTBA, ACHCTBUE HA )KUBbIE OPTAHU3MBI, IOJIYYEHUE U TPUMEHEHUE. DKOJOTNYECKUE
mpo0JIeMBbl, CBsI3aHHbIE ¢ okcuaoM yrieposaa (IV), rumoresa rmob6anbHOTO MOTEIIICHUS
KJIMMaTa, MapHUKOBBIM A(@eKxT. YronbHas kuciota U €€ coiu, ux (U3MYEecKue U
XUMHUYECKHME CBOWCTBa, NOJydYeHHEe M TmpuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHkI. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoja (MeTaH, 3TaH, 3THJIEH, aleTUJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe HICTOYHUKH YIIIEBOJOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3WH), WX poOJib B OBITY HW TPOMBIIUIEHHOCTH. [loHsiTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelkaX, yrieBojax — U UX POJIH B KU3HU
yesioBeKka. MarepuaiabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.



Kpemnunii, ero ¢pusznueckre u XUMHUECKHE CBOMCTBA, MOJyYCHHE W MPUMECHECHHE.
Coenunenust kpeMHus B npupoje. O6mume npeacraBiaeHuss o0 okcuae kpemuus (IV) u
KpeMHHEBON KucioTe. CUIMKAThl, UX HCIIOJb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxwneliimue cTpouTenbHbIE MaTepualibl:  KepamMuKa, CTEKJIO, IEMEHT, O€TOH,
xene300eToH. [IpobieMbl 06€30MacHOTO MCIOJIB30BAHUS CTPOUTEIHHBIX MATEpPHUATIOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

M3yuyeHHE OOpa3lOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJIIHOW KHCIIOTHI,
MIPOBE/ICHHE KAa4YEeCTBEHHBIX PEAKIIMN Ha XJIOPUI-HOHBI M HAOIIOJCHUE MPU3HAKOB HX
IPOTEKAHUS, OMBITHI, OTpaXKaroe GU3NUECKHEe U XUMUYECKHUE CBONCTBA TAJIOTE€HOB U
UX COEAMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), O3HAKOMIIEHHE C
oOpa3niaMu XJOpHUIOB (TaJOT€HUJOB), O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€
COEIMHEHUSIMU (BO3MOXKHO UCIIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOIIOIEHUE TTpoIlecca
oOyTJIMBaHMs caxapa MoJ| 1eHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUeHUE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIOThI, MPOBEACHUE KauyeCTBEHHOMN
peakuuH Ha cyiab(}aT-uoH U HAOJIIOJCHHE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢uznueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa ©U HX COEAUHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUJEOMATEPHAIOB), 0Opa3liaMu a30THBIX U (OChHOPHBIX YyIOOpPEHUH,
NoJly4eHHe, coOMpaHue, paclo3HaBaHUE U M3yYEHHE CBOMCTB aMMMaKa, IPOBEICHUE
KaueCTBEHHBIX peaklMil Ha MOH aMMOHUS U (ochaT-uOH U U3YyUYEHHE MPU3HAKOB HUX
MIPOTEKAHUs, B3aMMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCMOJB30BAHUE BUICOMATEPUATIOB), U3YUCHHE MOJENEH KPUCTAITMYECKUX
pemérok anMaza, rpaduta, (QysuiepeHa, O3HAKOMJICHHE C IPOIIECCOM aJCcOpOLUU
PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa,
MOJIydeHHe, COOMpaHHWe, pAClO3HABAHME W W3YUYEHUE CBOMCTB YTIJIEKUCIOTO Tasa,
NPOBE/ICHUE KayeCTBEHHBIX peakluid Ha KapOOHAT M CUJIMKAT-UOHBI U H3yYCHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJICHHME C  TPOAYKIUMEH  CHJIMKATHOU
MPOMBIIJICHHOCTH, PEIIEHUE OHKCIEPUMEHTAIbHbIX 3a7ad 1o Teme «Baxuelue
HEMETAJUIbI U UX COCTUHEHUS.

MeTaJiibl 1 KX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHUM MX
nonoxkenus B [lepnoanueckoit cucreMe XxuMudeckux anemMeHToB [[. . MenneneeBa u
cTpoeHusi atomoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsS3b U MeETajlInuecKas
KPUCTAJIMYECKAST pEelETKA. OJIEKTPOXUMHUYECKUN Psi[i HANpsKEHUH  METaJUIoB.
duznyeckue M XUMHUYECKHE CBOMCTBa MeTaiyioB. OOmue crnocoObl MOMyYeHHUs
MeTauioB. lIoHATHE O KOPpPO3MM METAUIOB, OCHOBHBIE CIOCOOBI 3aIUTBl UX OT
kopposun. CrutaBsl (CTajib, 9yTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
IPOMBIIIJIEHHOCTH.



[llenounsle MeTauibl: MOJIOKEHUE B lleproanyeckor CUCTEME XUMHUYECKUX
sanemeHToB JI. WM. MeHaeneeBa, CTpo€HHE HMX aTOMOB, HaXO0XXJAEHHWE B MPUPOJIE.
dusnyeckue W XMUMHUYECKHE CBOMCTBa (Ha mpumMmepe Hatpus U Kamus). Okcuabl U
TUAPOKCHUIBI HATPUSA U Kanud. [[puMeHeHne meoYHbIX METAUIOB U UX COEUHECHUMU.

[IlenoyHO3EMENBHBIE METAJIIIBI MATHUM U KaJIbLWK: TTOJ0XKeHUE B [lepuoanyeckon
cucreMe XxuMmMuueckux demeHtoB J[. WM. MenaeneeBa, CTpO€HHUE HMX aTOMOB,
HaxoxJeHue B mpuponae. PU3NUEeCKHe U XUMHUYECKHUE CBOMCTBA MarHusg U KajbLHs.
Baxueiine coequHeHus Kaiabuus (OKCHI, TUAPOKCHI, coiH). KECTKOCTH BOIABI U
CIOCOOBI €€ YCTpaHEHHSI.

AJfOMUHUH: TI010)KeHHE B Ileproanueckoil cucteMe XUMUYECKUX 3JieMeHTOB /1.
N. Menpneneesa, CTpoeHUE aTOMa, HaX0XKAeHUE B Ipupoae. Pusnueckue 1 XuMHUYECKHE
cBOMCTBa amfOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCUA ATFOMUHUSL.

Keneso: monoxenue B llepuoanyeckor cucreme xumudeckux snementos JI. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJeHUE B mpupoje. duzndeckue U XUMUYECKHUE
cBoMcTBa kene3a. Okcuabl, TAPOKCcUabl U conu xenes3a (II) u xxenesa (III), ux cocras,
CBOICTBA U MOJIyYCHHUE.

Xumuueckuit IKcnepumenm:

03HaKOMJICHHE ¢ 00pa3llaMi METAJJIOB M CIUIaBOB, UX (PM3UYECKUMH CBOMCTBAMH,
U3yY€HHUE  PEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEHN B3aMMOJICUCTBUS OKCHUIA KaJbIIUs U HATPUS C BOJIOU
(BO3MOYKHO KCIIOJIB30BaHUE BUACOMATEPUATIOB), HCCIIEIOBAHUE CBOMCTB KECTKOU BOJIBI,
mpolecca  ropeHus — JKeje3a B KHUCJIOpoJe  (BO3MOXXHO — MCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMNA HA UOHBI: MarHus,
KaJIbIUsl, alfoMuHus, nuHka, xene3a (1) u xeneza (III), menu (II), Habmonenue u
OMMCAaHUE MPOLECCOB OKpAIIMBAHUS IUIAMEHUM HOHAMHM HATpUsS, Kajdusl U KaJbLIMs
(BO3MOKHO HCIIOJIb30BAaHUE BHUCOMATEPHUAJIOB), UCCIeAOBaHNE aM(pOTEPHBIX CBOMCTB
TUIPOKCHAA ATIOMUHUA U TUAPOKCHIA IIMHKA, PEIICHUE YKCIEPUMEHTAIbHBIX 33/1a4 T10
TeMe « BaxHeHIme MEeTaUIbl U UX COCTMHECHUS.

XuMHS U OKpPYKaWIIasi cpeaa

BemectBa M marepuasibl B TIOBCEJHEBHOM J>KM3HM 4elioBeKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. IlepBas momoris mnpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpY)Karouehd cpenbl (mpenesbHas JIOMyCTUMAast
KoHIIeHTpanus BemiecTB, aanee — [I/IK). Pons xuMum B pemieHHMH SKOJIOTHYECKHUX
npoosieMm.

Xumuueckuii IKCnepumenm:

HM3ydeHue oO0pa3loB MaTepHalioB (CTEKIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mesrwcnpedmemnule céasu



Peanuzamus MeXnpeaMETHBIX CBsi3ed MNpU H3YYeHHMM XMMUM B 9 Kiacce
OCYUIECTBIISIETCSl Y€pe3 HMCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSTHM,
TaK W TIOHATUH, SBISIONUXCS CUCTEMHBIMH I OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IIMKIIA.

OO11ue ecTecTBEeHHO-HAYYHbIE TIOHATHUS: HAyUHBIH (DaKT, rTUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHHTE3, KiacCU(pUKALMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICTUPOBAHNE, M3MEPEHUE, MOJENb, SBJICHHE, MAPHUKOBBIA >(PQPEKT, TEXHOIOTHS,
MaTepuabl.

®dusuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUI, HU30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, JEKTPUUYECKUI 3apsij], MPOBOJAHUKH, MOTYIPOBOIHHUKH,
TVDIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTa/LIMYecKas pemerka, CIUIaBbl, (pu3nueckue
BEJIMYMHBI, €AMHUILIBI HU3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
ComnHie.

buonorus: ¢orocunTe3, abixaHnue, Ouocdepa, >SKocHUCTEMa, MHHEpAJIbHBIE
yA00peHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, TMOJIC3HBIC
UCKOIaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA HNPOI'PAMMBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHSI TPOTrPAMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus
JOCTUTAIOTCS B XO0J€ OOyYeHMs] XMMHM B €IMHCTBE Yy4eOHOM W BOCHUTATEIHHOM
JESATENHHOCTA B COOTBETCTBUH C TPATUITMOHHBIMUA POCCHHUCKUMHU COITMOKYIBTYPHBIMH H
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPHHITHBIMA B OOIECTBE TMpaBUJIaMU W
HOpPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
CoLMaAJIA3aIuU 00yYarOIINXCA.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh oOyyJaromumxcs
PYKOBOJICTBOBATHCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIIUPEHUE
OTIbITA JACSITEIIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOIICHHSI K OTCUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJICIWI0, TIOHMMAaHWS 3HAYCHUS XUMHYECKOW HAYKH B IKU3HH
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM uHMOpMaIen o
NEPEOBbIX JIOCTMXKEHHUSIX M OTKPBITHSX MHMPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA:

IIPEJICTABIICHUS O COIMAIbHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIIICHUMN
B KOJUJICKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeI0BaTENBCKOM, TBROPUECKON U JPYTUX BUAAX JAEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOM  JIEATEIBHOCTH  TPU  BBIIOJHEHUU  y4EOHBIX,
MO3HABATENbHBIX 3a7a4, BBIMIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IMpoIiecce
ATON ydeOHOM JeATeNbHOCTH, FTOTOBHOCTH OIICHHMBATh CBOE IOBEJICHHE M TOCTYNKHU
CBOMX TOBAPUIIEH C MO3HUIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MIOCJIECTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE U XHUMHUYECKOW pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABIISIONIUE OCHOBY
JUISE TIOHMMAaHUSI CYNIHOCTH HAay4YHOW KapTHUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPObI, B3aAUMOCBS3SIX YEIOBEKa C MPUPOIHON CPEAoi, O
POJIM XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MMO3HABATENILHBIE MOTHBBI, HAMpPABIICHHBIE HA TMOJTY4YEHUE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOAUMBIC Il OOBSCHEHHMS HAOJI0MaeMbIX TPOILECCOB U  SIBJICHUH,
M03HABATEIbHOM, HH(OOPMAITMOHHON M YUTATEIbCKOU KYJIbTYPhl, B TOM YHCJIE HABBHIKOB
CaMOCTOATENBHON paboThl C Yy4YEOHBIMH TEKCTaMM, CIPABOYHOM JIUTEPaATypoOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMUA WH(POPMAITMOHHBIX TEXHOJIOTHI;



UHTEpeC K OOy4YeHMIO M TIO03HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaMOOOpPa30BaHUIO, IPOEKTHOM U MCCIEA0BATENbCKON JAESITENbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpaBJIE€HHOCTH U YPOBHs OOyUEHHUS B TajbHENIIEM;

4) popMupoOBaHUS KYJAbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3/10pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEICTBUN U HEMPUATUE BPEIHBIX
OpUBBIUEK (yHOTpeOJNeHHs] aJIKOroJisl, HAapKOTUKOB, KypEeHUs), HEOOXOJUMOCTH
coOto/IeHUsT MTpaBui O€30MaCHOCTU NPHU OOpAaIEHWU C XMMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HU;

5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K MPaKTUYECKOMY HU3YYEHHIO MpOoQeccuil U TpyJa pa3iuvyHOro poja,
YBaXXEHUE K TPyAYy U pe3yJbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUs] MPEJAMETHBIX 3HAHWW 10 XMMHH, OCO3HAHHBIN BbIOOP HMHIMBUIYaJIbHOU
TPAEKTOPUM MPOJOJDKEHHMs] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTb
a/1alITUPOBATHCA B MPO(ecCHOHANBHOM cpejie;

6) ’K0J10rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOUIEHUE K MPUPOJI€ KAK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHUS, OHMMAHUE LIEHHOCTH 3J0pPOBOr0 M O€30MacCHOIO
oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
ICUXUYECKOMY 3/10pOBbIO, OCO3HAaHHE LEHHOCTU COOJIOJEHMS NpaBUi O€30MacHOrO
NOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYaIUSIX, YTPOKAIOIIUX 3A0POBBIO
Y JKU3HU JTI0JICH;

CHIOCOOHOCTH TNPUMEHSATh 3HAHUS, IOJydYaeMble MpPH HM3YyYEHUH XHUMUHU, IS
pelIeHus 3a/1ad, CBS3aHHBIX C OKPYJKAIOIIEW NPUPOJHOW CpENOM, I IOBBILICHUS
YPOBHS SKOJIOTMYECKON KyJIbTYpbl, OCO3HAHUS II100aJbHOTO XapakTepa 3KOJIOTUYECKUX
npoOjaeM M MyTed HUX peuieHUus MOCPEACTBOM METOJIOB XUMHH, 3KOJOTHYECKOIO
MBIIJIEHUS], YMEHUSI PyKOBOJACTBOBATbCS UM B ITO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLIMAJIBHOM IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeAMETHBIX pE3yJIbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIS
(opMupOBaHUs MHPOBO33PEHMsI OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPHUHIIHUII,
TUNoTe3a, GakT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U JPYToe.), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeJAMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ATUX
MpeaAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOW HAyYHOM KapTUHE MUpa, U
yHHUBEpCcajbHble  yueOHble  JedcTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHUKATHBHBIE,
pEeryJATUBHBIE),  KOTOpble  oOecneunBalOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM €SI TeTbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble JjoruuecKkue JelicTBUA:

YMEHUSI UCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NMPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIAECIATh HUX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSTUSIMH), HWCIOJIb30BaTh MOHATHS MJIS
OOBSICHEHUS OTIEIbHBIX (PAKTOB W SIBIICHWMN, BHIOMPATh OCHOBAHUS U KPUTEPUM IS
KJIacCu(pUKAIMM XMMHUUYECKUX BEIIECTB W XUMHUUYECKUX pEakilvii, yCTaHaBIWBaTh
MIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJIYy OOBEKTaMU H3y4YEHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHuss (MHAYKTUBHbIC, ACAYKTUBHbIC, IO aHAJOTHH), JAEJNaThb BBIBOJABI H
3aKJTIOYCHHUS;

yMEHHUE TMPUMEHSATH B TIpOlleCCE€ TIO3HAHUS TOHATUS (MPEIMETHBIE W
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HUCIOIb3yEeMble B XUMUH,
mpeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XUMHH MOJICIbHBIC TMPEICTaBICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJJIEMEHTa), XuMudeckas ¢opMyna U ypaBHEHHE
XUMHUYECKOW peakIuy — MpU pelieHnr y4eOHO-TT03HABATEIbHbBIX 3a/1a4, C YUYETOM 3TUX
MOJIEIBHBIX TPEACTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKUX PEAKIUN, BBISBISITH
oOlue 3aKOHOMEPHOCTH, NPUYUHHO-CICJCTBEHHbIE CBS3M W MPOTHBOPEYHUS B
U3y4aeMbIX polieccax U sIBJICHUSX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE UCIOJb30BaTh IIOCTABICHHBIE BONPOCHl B KAadeCTBE MHCTPYMEHTa
MO3HAHUs, & TAKKE€ B KayeCTBE OCHOBBI JIJIsi (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE
IPaBUIILHOCTU BBICKA3bIBAEMBIX CYKICHU;

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
VUCHHYECKUX  JKCIIEPUMEHTOB, yMEHUE HaOmojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYIUpOBATH OOOOIIEHUS WU
BBIBOJIBI TI0 pe3yJibTaTaM IMPOBEAEHHOIO OMbITA, MCCIEAOBAHUSA, COCTABJIATH OTUET O
poJieIaHHOM padore.

Pabora ¢ ungopmaumeii:

yMEHUE BBIOMpPATh, AHAIU3UPOBATH M  HWHTEPHPETUPOBATH  HMHPOPMALIUIO
pa3IMYHBIX BUJOB W (OpPM TMpeACTaBiICHUs, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAs JINTEpAaTypa XUMHUYECKOTO COJEp KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), KPUTUYECKH OILIEHUBATH MPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO
uH()OpMAIIHIO;

yMEHUE TPUMEHSTh Pa3IU4YHbIE METOJbl M 3alpoChl NPHU TOUCKE M OTOOpe
MH(pOpMAIIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsl BBITIOTHEHUS YUEOHBIX
M TI03HABATENBHBIX 3a/lad OMPENEIEHHOTO0 THIA, MPUOOPETEHUE OmbITa B 00JIACTH
UCIIOJIb30BaHUsI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,  OBJaJCHHE
KyJbTypOM  aKTMBHOTO  WCIIOJIb30BaHMS  PA3JIUYHBIX  TMOMCKOBBIX  CHCTEM,



CaMOCTOATENFHO BBHIOMPATh ONTHUMANIbHYI0 (GOpMYy TMpeAcTaBiIeHUS HHPOpPMAIUUA H
WUTIOCTPUPOBATh PEIIaeMble 3a7a4d HECIOXKHBIMU CXeMaMH, JUarpaMMaMu, APYyTUMH
dbopmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE HCIONb30BaTh M  aHAJIM3UPOBATH B  Ipolecce ydyeOHOU |
MCCJIEI0BATENLCKON JICSITEIBHOCTH HMH(POPMAIMIO O BIUSHUH POMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEIbl.

KoMMyHuUKaTHBHBIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ 1eCTBHS:

YMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Auanora U (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyXmaeMor TeMbl, (OPMYIMPOBATH CBOU MPEATIOKEHHSI OTHOCUTEIHHO BBITIOJIHCHHUSI
NPEI0KEHHON 3a/1a4u;

yYMEHUSI TIPEACTABIISATh MOJIyYEHHBIE PE3YJIbTaThl I03HABATEIbHON IESITEILHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALMI0 Pe3yJIbTATOB BBINOIHEHUS
XUMHUYECKOTO DJKCIEpPUMEHTa (JJa0OpaTOPHOTO OMbITA, JIA0OpaTOpPHOUW pPabOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBATENBCKON AESTEIBHOCTH MPU PEIIEHUU BO3HHUKAOIIUX
mpo0JeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIHKA (00CYXKICHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE INTYpMbI», KOOPJAMHAIIMS COBMECTHBIX JEUCTBUM,
OTIpe/ieSICHHE KPUTEPHUEB IO OIIEHKE KaueCTBa BLITIOJIHEHHOW paOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CAMOCTOSITEIbHO OMNPEAEHsATh UEIu JACSITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBaTh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMpaTh HambOosee 3(G(EKTUBHBIE CHOCOOBI pelIeHUsT Y4eOHBIX U
MO3HABATENbHBIX  33/1a4, CaMOCTOSITENIBHO  COCTaBJIATh WM  KOPPEKTUPOBATh
MPEJIUIOKEHHBIN aJTOPUTM JIEUCTBUM MPU BBINOJHEHUN 33JaHUM C YYETOM IOJYUYCHUS
HOBBIX 3HAHMM 00 wu3y4aemMbIXx OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OILECHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBJIECHHOHN 1I€JM, YMEHHE HCII0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 33/IaHUN.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHbIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTENBHOIO COJEPIKAHMS,
YCTAHOBJIEHHOT'O JaHHOW (enepaibHON padoueil mporpaMMoM, BBIJIECTSIOT: OCBOSHHbIC
00yyYaroIMUMHUCsl Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI JeHCTBUM, cienuduieckue s
MpeAMETHONU o0macTu «XHUMUS», BUII ACSITEIBHOCTH IO MOJTYYEHHUI0O HOBOTO 3HAHMS,
€ro MHTEPIpPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHbBIX YU€OHBIX U HOBBIX
CUTyaIlUsIX.

K kxoHly oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHUX IMOHATHUM: aToM, MOJIEKYJa,
XUMHUYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U



HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENbHAas AaTOMHAas W MOJIEKyJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Js XUMUYECKOIO 3JIEMEHTA
B COCIMHEHUHU, MOJISIPHBIK  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCIECHUSA, XUMUUECKasi peakuus, KiacCu(puKaLus
pEeaKLMii: peakMi COCAUHEHUS, PEAKIUN Pa3JI0KEHHUs, PEAKIIUH 3aMEIICHUS, PEaKIuU
oOMEHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM 3PPEKT peakiuu, sapo aToMa,
AJNIEKTPOHHBIN CJOM aToma, aTOMHAas OpOuTalb, PAaJWyC aTroMa, XUMHUYECKas CBS3b,
IOJISIpHAsE W HEMNOJSApHAs KOBAJICHTHAS CBSA3b, MOHHAs CBS3b, MOH, KATHUOH, AHWOH,
pacTBOp, MaccoBas J0JI BEIIECTBA (IIPOLICHTHASI KOHIIEHTPALKsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATUA U MPUMEHSThH
AT MOHATHUS IPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJII COCTaBJICHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;

OTPENENITh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUAX, CTENIEHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUSX, TMPUHAJJICKHOCTh BEIIECTB K
ONMpeNeéHHOMY KJacCy CO€IMHEHUH 1o ¢opMmysiaMm, BHJI XHUMHUYECKOW CBS3H
(KoBaJIeHTHAsi U MOHHAs) B HEOPraHUYECKUX COECIMHEHHUSIX;

packpeiBath  cMbic  [lepuoamueckoro 3akonma JI. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT WX MOJ0XeHus B [lepnoandeckoil cucteMe, 3aKOHOB COXPAaHEHHUSI MACChI
BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTraIpo;

ONMKCHIBATh M XapaKTepu30BaTh TabnuuHyo (opmy Illepuogmyeckoil cuctemsl
XUMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpynmna (A-rpynma)» u
«mobouyHas mnoarpynna (b-rpynma)», manble W OOJbLIME TEPHOJBI, COOTHOCUTH
o0o3HaueHus, KOTOpble UMeloTcs B Tabmuie «llepuogmueckas cucreMa XUMHUYECKHX
aneMeHToB J[. . MenneneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YUCIO DJIEKTPOHOB U
pacnpesiesIeHUue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMYEeCKUE BEILECTBA,
XUMHUYECKUE pEaKIMM (MO YMCIAYy M COCTaBY Y4YaCTBYIOIIMX B PEAKLIMUHU BEILECTB, IO
TEII0BOMY P (DEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBAa  BEILECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas ONMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kadye€CTBEHHOIO
COCTaBa, BO3MOKHOCTH IIPOTEKAHUS XUMHWYECKUX [MPEBPAIICHUM B Pa3IMYHBIX
YCIOBUSX;



BBIYUCIISITh OTHOCUTENIBHYI0 MOJEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJie COEIUHEHHUsI, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHSTh OCHOBHBIC OIEPAIMU MbBICIUTEIBHON JIEITEIIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, O00O0O0IleHHe, CHUCTEeMaTU3alnio, KIacCu(UKaIMIo, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — ISl MU3YyYEeHHUS CBOMCTB BEIIECTB UM XUMHYECKUX
peakiui, eCTeCTBEHHO-HAy4YHbI€ METOAbl TMO3HAHUS — HAOIIOJIEHUE, W3MEpPEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHbIM 1 MBICIICHHBIN );

CJIeIOBaTh TpPaBWJIAM IIOJIb30BAHUS XUMHUYECKOW TOCYJIO0M W J1abopaTOpHBIM
o0opyIoBaHUEM, a Tak)Ke MpaBujaM OOpamieHus C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUUECKHUX OMBITOB I10 MOJIYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJIA), IPUTOTOBJICHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TPOBOJIUTh XMMHUYECKUE AKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WLIEIOUYEH U
KHUCIIOT C IMOMOIIbI0 MHANKATOPOB (JIaKMyC, peHoN(TaTenH, METHIOPAHX U IPYTHUE).

K koniy obyueHust B 9 kJjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMHUYECKHUI 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHUS, XMMHUYECKas peakuus,
XUMUYECKasi CBs3b, TEIUIOBOW A(PHEKT peakuuu, Mojb, MOJSPHBIM O00BEM, pacTBOp,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, FJIECKTPOIUTHUECKAS] JUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTalan3aTop, XUMUIECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpATUMbIE PEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, OKHCIIUTEb, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBJIEHUE, auioTponusi, amMpOTEpPHOCTh, XHUMHUUYECKas CBS3b
(koBajieHTHasi, WOHHAsA, METAJIMYECKasA), KpUCTAIMYECKas pEIETKa, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluu, MPeAeabHO JOMyCTHUMAas
koHrenTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHWYECKHX MOHSITUH M IMPUMEHSTh
AT MOHATHUS NPU ONKUCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUISI COCTaBJICHHS] (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJCHTHOCTh M CTETNEHb OKUCICHHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIJIC)KHOCTh BEIIECTB K OMNPEIeIEHHOMY
KJIACCY COCAMHEHUN 1O (opmysiaM, BUJI XUMUYECKOWU CBsI3U (KOBAJICHTHAsi, MOHHAS,
METAJJIMYECKAsi)) B HEOPraHMYECKUX COCJAMHEHUAX, 3apsA]l HOHA [0 XHUMHUYECKOU
dbopMyre, xapakTep Cpeibl B BOJHBIX PacTBOpaX HEOPraHUYECKUX COCTUHEHUMU, THII
KPUCTAJITUYECKOU PEIIETKN KOHKPETHOTO BEIeCTBA;



packpeiBath cMmbicn llepuommueckoro 3akona JI. WM. MenngeneeBa wu
JIEMOHCTPHUPOBATh €r0 MOHUMAHHE: OMUCHIBATh M XapaKTEPHU30BaTh TAOIUIHYIO GopMy
[lepuonuueckoit CHUCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3jNdaTh MOHSITHS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)», maneie u Oosbine
IIEPHOJIbI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIC UMEIOTCS B MEPUOJIUYECKON TaOJIHIIE, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsn sapa, o0Iee Yrciio JIEKTPOHOB W PaCIpeieNIeHue UX M0 YJICKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUM CBONCTB JJIEMEHTOB M UX
COCIMHCHUM B Mpe/ieaxX MaJbIX MMEPHUOJIOB 1 TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS MX
aTOMOB;

KIacCU(PUIMPOBAaTh XUMHUYECKHE DJIEMCHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (MO YMCIy M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
Ter0BoMy 3P (HEKTy, 0 U3MEHEHUIO CTETIEHEN OKUCIICHUSI XUMUYECKUX JIIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIKME U CIEUPUIECKUE XUMUYECKHUE CBOMCTBA
IPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/IAsi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX H
MOHHBIX YPAaBHCHHH COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKITUN;

COCTaBJIAITh YPAaBHEHHS DJICKTPOJIUTHYCCKOW JMCCOLMAIMKA KUCJIOT, MEIoued u
CoJIeH, TIOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS PEaKIUi WOHHOTO OOMEHa, YpaBHCHHS
peakInii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY BEIIECTBAMU
Pa3ITUYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX peakiuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHCca 3THX PEaKIuii;

POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYCECKUX TIPEBPAIICHNN B PA3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1Mo (opMysie COSAMHEHUS, MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, MMPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKITNN;

coOMI0IaTh TpaBWjla TOJB30BAHUS XHUMHYECKOM TOCYAOW H JTaOOpaTOPHBIM
o0OpyI0OBaHUEM, a TaKKe MpaBwia OOpaIieHHs C BEIMIECTBAMH B COOTBETCTBHH C
WUHCTPYKIUSIMU TIO BBITIOJHEHUIO JTJA0OPATOPHBIX XUMUUYECKHUX OMBITOB I10 MOJIYYEHUIO U
COOMPaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa U YIJIIEKHUCIIOrOo rasa);

MPOBOJIUTh PEAKIINU, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAaB pa3IWIHBIX
BCIICCTB: PACIO3HABaTh ONBITHBIM IyTEM XJIOpPUA-, OpOoMHUA-, HOIUA-, KapOOHAT-,
docdar-, cwmkar-, cyabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI
M3YYCHHBIX METAJUIOB, TMPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX
BEIIIECTB;

OPUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTEILHON JEeATEIbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHUE, O0000IleHHe, CHUCTEMATHU3alMl0, BBISBIEHUE IMPUUYUHHO-
CJICICTBEHHBIX CBSI3€M — ISl M3yYCHHs] CBOMCTB BEIIECTB M XMMHYCCKUX PEaKIIHi,



€CTECTBEHHO-HAYYHBIE METO/IbI TTIO3HAHUS — HAOJI0IeHNEe, H3MEPEHUE, MOICTMPOBAHUE,
HKCIIEPUMEHT (peajbHbIN U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJgunuecTBO yacoB
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpPOHHbIe (LM (pOBHIE)
KounTtpoJabHbie IpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTbI
Paznea 1. IlepBoHayajibHble XMMUYECKHE MOHATHS
Xumust — BakHas o0J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
’ IIPAKTUYECKOU IEATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BertectBa 1 xuMuueckue 15 | bu6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Paznen 2. BaxHelinue npeacTaBuTeIu

HCOPraHU4€CKHX BCIIECCTB

)1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK
00 okcHuaax https://m.edsoo.ru/7f41837¢
27 Bonopon.Ilonarue o kucinorax g 1 bubnuorexa LIOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
] OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 | | bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 31emMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€AKIHHU

3.1

[Tepronnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. 1.
MenaeneeBa. CTpoeHne aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
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XUMHYECKAS CBA3b.

bubmorexa [JOK

32 OKHCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH
bu6mmoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837¢
bu6moreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
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9 KJIACC

KosmuecTBo yacos JIEKTPOHHBIE
No 11/ HaumeHoBaHuMe pa3ieioB U TeM KoOHTpONLHEL TpaxTaueckn (uudposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThbl
pecypcsbl
Paspnen 1. BemecTBo 1 XMMH4YeCKHeE PeaKIUH
[ToBTOpeHwue u yriayOineHune 3HaHUH bubmiorexa LOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca p
bu6mmoreka [IOK
OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peaxkuuit P
DIIEKTPOJIMTHICCKAS TUCCOITHALIHS bubnnorexa [IOK
1.3 P ' 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIMU B PACTBOPAX 6
Hroro no pazaeny 17
Pa3nes 2. HemeTasibl M X COeIMHEHHS
OO1m1ast XapaKTepUCTHKA XUMHUYECKUX bubmorexa [IOK
2.1 P P 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["anorenst P
OO6mias XxapakTepucTUKa XUMHUECKUX bubnunoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHMUS 6
OO11ast XapaKTepUCTHKA XUMHUYECKUX bubnuorexa [IOK
23 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIUHECHHUS 6
OO011ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [JOK
2.4 aneMeHToB [VA-rpynmnsl. Yriaepona u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COEUHECHHUS 6
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bu6mmoreka [{OK
3.1 OO0mmue cCBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a63
6
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3.2 Baxneiiie MeTaJulbl U UX COCAUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Paznea 4. XumMusi 4 OKpYKa0OIIAs cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepuaisl B ;KU3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
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PeszepBHOE Bpemst 3 https://m.edsoo.ru/7f41a63
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@opMbI AEATENBHOCTH C YUETOM MIPOTPaMMbI BOCIIUTAHUS : IPH U3YYEHUH XUMHH IPOUCXOIUT (POpMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOM
HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MIPAKTHUECKON JIeSITETbHOCTH YEJIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIBTYpBl. 3a71a4a yueOHOT0 IpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI XUMUYECKUX 3HAHUN — BaOKHEUIINX (PaKTOB, HOHATHIA, 3aKOHOB U
TEOPETUYECKHX TOJ0KEHUH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 3bIKa HAyKH, B IPUOOIMICHUH K HAyYHBIM METO/IaM
MO3HAHUS TIPU U3YYCHUH BEIIECTB M XMMUYECKUX PeakIyii, B GOPMUPOBAHNY M PA3BUTHU MTO3HABATEILHBIX YMEHHUN U UX IPUMEHEHUH B
y4eOHO-103HAaBaTEIbHON U y4eOHO-UCCIe10BaTENIbCKON AESITEIbHOCTH, OCBOEHUH MpaBuil 0€3011acHOro 0OpalleHus ¢ BEIIECTBAMHU B
ITOBCEITHEBHOM KU3HH.

[Tpu u3ydeHNr XUMUHU Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BAXKHOE 3HAUCHUE IPUOOPENTH TaKue IENH, KaK:

— ($OopMHpOBaHUE HMHTEIUICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOW K caMOOOpa30BAaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IMPHHSATHIO
pelieHni, criocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYEeCKOe NpHUOOIIeHHE OOYJaromUXCs K CaMOCTOSITENbHON TO3HABAaTENBbHON JESTEIhHOCTH,
HAYYHBIM METOJIaM MTO3HAHUS, (POPMHUPYIOLTIM MOTHBAIIUIO ¥ Pa3BUTHE CIOCOOHOCTEH K XMMHU;

— ofecrieyeHne YCIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYArONIUMHUCS OTbITa Pa3HOOOPA3HOW NEATEIbHOCTH, TO3HAHUS |
CaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIHNH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BUIOB JIESTEILHOCTH;

— ¢dopmupoBaHue o0IIel (HYHKIIMOHATBLHONW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHHI OOBSCHSITh M OICHUBATH SIBJICHUS
OKpYyXaromero mMupa, UCIOJIb3ysA 3HAHHUA W OIBbIT, IIOJYUYCHHBIC MPH HU3YYCHHU XUMHUH, INPUMCHATH HUX IIPU PCIICHUU HpO6HeM B HOBCGHHCBHOﬁ
KU3HU U TPYJOBOH ACATEIBHOCTH;

— (hopmupoBaHue y 00yJarOMMXCA TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM JIJIs1 BBIPAOOTKH YKOJIOTHIECKU
11eJIecCO00Pa3HOTr0 MOBEJACHHUS B OBITY M TPYJOBOU JIEATSIHLHOCTH B LIEJISIX COXPAHCHHS CBOETO 37IOPOBBS M OKPYIKAIOIICH MPUPOTHON CPEIBI,

— pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS 00IIEYETIOBEYESCKIX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIIS U HAPaBIEHHOCTH AaJbHENIIEro 00y4eHus
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OueHo4HbIe MaTepuanbl MO XMMUMU 3a Kypc 8 knacca (ansa aeten ¢ orpaHNY4eHHbLIMU BO3MOXHOCTSIMU 300POBbLA)
1 BapuaHT

1. HannwuTe nonoxeHne anemMeHTa - MarHus B Nepuogmyeckor cucteme (nepuog, psig, rpynna, noarpynna).
2. dopmMyrna CnoXHoro BellecTsa:

A.Ca.Bb.Ca0.B.S.T. Cl2.

3. OTHOoCcKTENbHaA MornekynspHas macca okeuga kanusa K20 pasHa:

A.54B5.94B.46T. 86

4. YcTaHoBUTE COOTBETCTBME

Xvmmnyeckasa ¢opmyna Knacc HeopraHM4yecKkmx BeLecTs
1. HNO3 A. OcHOBaHue

b. Kucnota
2. BaS0O4 B. Okcung,

. Conb

5. BmMecTo 3HaKoB BOMPOCOB B CXeMax NoctaBbTe KO3PDULNEHTDI:

A. Fe + ? HCl = FeCl2 + H2

b.2HgO=?Hg + 02

6. HanuwunTe monekynsipHoe, NONHOE M COKpaLLEHHOE MOHHOE YpaBHEHNE XMMNYECKOW peakLmMm Mexay cneayoLlMMm BeLLecTBamu:
AgNOs3 + KCI =

7. HannwuTe ypaBHEHUS XMMUYECKNX peaKkLmii, COOTBETCTBYIOLLMX CXEMe NpeBpaLLeHUI:

C --- CO2---Na2COs3

8. PewnTtb 3agady.

Kakoe konmnyecTBo BelecTBa cooTBeTcTBYEeT 352 r. cynbdhaTa xenesa FeS ?

UtoroBsas KOHTpOJIbHasA pa60Ta no XMmmMunun 3a Kypc 8 knacca (Anﬂ [eTen ¢ orpaHn4eHHbIMN BO3MOXHOCTAMU 3AOpOBbH)



2 BapmaHT

1. Hanuwwute nonoxeHue anemeHTa - antoMUHUA B Nepuognyeckon cucteme (nepuogd, psaa, rpynna, noarpynna).
2. dopmyrna NnpocToro BeLlecTaa:

A. H2S. B. H2. B. HCI. I". MgCl2.

3. OTHocuTenbHaa MonekynapHasa macca okcuaa asota (1V) pasHa:

A.23b5.39B.46T. 30

4. YcTaHOBUTE COOTBETCTBME

Xvmmnyeckasa ¢opmyna Knacc HeopraHuMyeckmx BeLLecTs
1. NO3 A. OcHOBaHue

b. Kucnota
2. Ba(OH)2 B. Okcug,

. Conb

5. YpaBHATb XMMMYeckne ypaBHeHuUs (paccTaBuUTb KO3 PULMEHTDI)

A.Cu0O+C=CO2+Cu

B. AgCl = Ag + Cl2

6. HannwunTe monekynspHoe , NofIHOe 1 COKpaLLEHHOE MOHHOE YpaBHEHME XMMUYECKOW peakumm Mexay criefyowummn BelecTBamu:
BaClz + H2SO4 =

7. HanvwmnTe ypaBHEHMS XMMUYECKUX PeaKLUi, COOTBETCTBYIOLLMX CXeMe MpeBpaLLeHNN:

Fe(OH)2 --- FeO --- FeSO4

8. Peluntb 3apayy.

BbluncnuTe konu4ecTBo BellecTBa cepHou knucnotel H2SO4, ecnn eé macca pasHa 490 .



HToroBast KOHTpOJIbHAs paboTa 1Mo Xxumuu 3a 9 kiacc Bapuanr-1

Ob6A3aTenbHanA YacTb

1. KaKoit psag umcen oTpaxkaeT pacnpegeneHne 3/1eKTPOHOB MO 3/IEKTPOHHbIM C/IOAM B aTOME XMMUYECKOTO 3/1IEMEHTA, 3aHMMalOLWEro B NepMoanMyYeckon cucteme
XnMmuyeckux anemeHtos . N. MeHaeneesa mecTo B TpeTbeM nepuoge, V rpynne, rnasHoi noarpynne? A. 2,5 b6.2,83 B.28,5 1T.2,38,8

2. BaneHTHOCTb a30Ta B ammumake NH3 pasHa A. VI B.1I B.1 T.1I
3. YKaXKuTe 3HaUEHMEe «X» N Ky», KOTOpble COOTBETCTBYIOT KO3PPULMEHTAM B YPaBHEHUN XMMUYECKOM peaKLmu:
4A1 +X 02 =Y AI203 A. x=2, y=3 b. x=3, y=3 B. x=3, y=2T. x=2, y=2
4. K peakumam pasnoxKeHna oTHOCUTLCA peakuma A. Ca0+Si02=CaSiO3 b. 2HgO=2Hg+02 B. Zn+2HCI=ZnCI2+H2 T.2Mg+02=2MgO
5. U3 npeanoxeHHbIX HUXKe dopmyn BellecTs conbio aenaetca A. HCI B. Ca(OH)2 B. Na20 T. Al2(SO4)3
6. Popmyne Cu(OH) 2 cooTseTcTByeT Ha3BaHMe A. okcua meaum (1) B. ruapokema meam (1) B. ruapokeuna meam (1) T. Hutpat meam (I1)
7. dopmyna BelecTBa C KOBasNeHTHOM nonspHon cesasbio A, HCI B.F2 B.Na20 T.Cu
8. KaKkas napa BewecTB He B3anmogaencteyeT mexxagy coboi? A. Nan H20 Bb. CuO n H2SO4 B. HCln SO2 T.Ca(OH)2 n CO2
9. KaKue BellecTBa MOryT B3aMMOAENCTBOBaTb COrNacHO YpaBHEHMIO C MPaBoM YacTbio: .... = MgS04 A. Mg(OH)2 u SO3 b. MgO u SO3
B. Mg(OH)2 n H2S04 . Mg n H2S04

10. Kakoli 6ykBoW 0603HaueH pparmeHT MOIEKYIAPHOTO YPaBHEHWUA XMMUYECKOW peaKL M1, COOTBETCTBYHOLMIA KPaTHOMY MOHHOMY ypaBHeHUo 2H+ + S2- = H2S A,
Na2S + 2HCI=.... 6. H20 + SO2 = .... B. FeS + 2HCI=.... [.K2SO3 + 2HCI = ....

11. Kakoe BellecTBo NPONYLLEHO B LienoYyke npespatleHunii? Ca Cao .... CaCl2 A. Ca02 b. CaH2 B. Ca(OH)2 I'. CaCO3

12. Cxeme npeBpaweHuii S -2 S 0 cooTBeTcTByeT ypaBHeHne A.H2S+Pb(NO3)2 =PbS +2HNO3 b. 2H2S +302 = 2H20 +25S02 B. 2H2S +02 =2H20 + ST. 2Na + S= Na2
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