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INOACHUTEJIBHASA 3AIINCKA
[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOT'O OOLIET0 0Opa30BaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHUS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOLIETO
oOpazoBanus, npeacraBieHHbix B PI'OC OO0, a Taxxke Ha ocHOBe (henepaibHOM paboueit
IPOrpaMMbl BOCTIUTAHUS U C Y4ETOM KOHLEIIUH MTpeNoaBaHus yueOHOro npeamera « XUMus» B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoit deneparum.
[Iporpamma no xumMuu Ja€T NpeACTABICHHE O LIEJsAX, 00IIel cTpaTerud o0y4eHusl, BOCIUTaHUS U
pa3BUTHA 00YYAIOIINXCS CPEACTBAMM YUEOHOTO MpeIMeTa, yCTaHABIMBAET 00s3aTeNIbHOE
IIPEIMETHOE COZAEpKAHUE, IPEYCMATPUBAET PACIIPEAEIIEHUE €0 0 KJ1accaM U CTPYKTYpHUpOBaHUE
10 pa3JesiaM U TeEMaM IPOrpaMMBbl IO XMMHUH, OIIPEIEISIET KOJTUYECTBEHHBIE U KAUECTBEHHBIE
XapaKTePUCTUKU COJIEPKaHMsI, PEKOMEHIyEMYIO MOCIIeI0BATEIbHOCTh U3YYEHHSI XUMUHU C YUETOM
MEXIPEIMETHBIX U BHYTPUIIPEJIMETHBIX CBA3EH, TIOTUKH YYEOHOTO Mpoliecca, BO3PacTHbBIX
0coOeHHOCTEH 00yJaromuxcs, OnpeensieT BO3SMOXKHOCTH MpeAMeTa sl pealn3anun TpeOoBaHut K
pe3yibpTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, a Takxke TpeOOBaHMM K pe3yapTaTaM 0OyuyeHUs] XUMUU Ha YPOBHE L€ U3yueHus
IpeaMeTa U OCHOBHBIX BUJIOB yU€OHO-IIO3HABATEIbHON AEATEIbHOCTH 00yYaroIerocs mno
OCBOEHHIO YU€OHOT0 COJEPKAHUS.
3HaHUE XUMHUH CIYKUT OCHOBOM 111 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
HpeACTaBICHUIM 0 MaTepuaIbHOM €AUHCTBE MUPA, BAKHYIO POJIb UTPAIOT (GOPMHUpPYEMbIE XUMHEH
NpEeACTaBICHNS O B3aUMOIIPEBPALLIEHHUSIX SHEPTUU U 00 3BOJIIOLIMY BELIECTB B IPUPOJE, O MYTSIX
peleHus riI00aabHbIX MPo0JIeM YCTONYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKON, MUIIEBOM U AKOJIOTMUECKON 0€3011acCHOCTH, IPOOJIEM 31paBOOXPAHEHHUS.
N3ydenune xumuu:
-CIIOCOOCTBYET peasin3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel U PYHKIIMOHATBHON TPaMOTHOCTH;
-BHOCHUT BKJIaJl B JOPMUPOBAHHUE MBIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroIuXxcsi, HABBIKOB
UX CAMOCTOSITENIbHON Y4eOHOM AeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX YMEHUH,
HEOOXOJAMMBIX KaK B TOBCETHEBHOM KHU3HU, TaK U B MPOPECCUOHATLHON AEITETbHOCTH;
-3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aK/IaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIA/IA HA
€IMHCTBO MPHUPOJIbI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM ATAlOM
B (DOpPMHPOBAHUU €CTECTBEHHO-HAYUYHOU I'PaMOTHOCTH 00y4aIOUIUXCsl;
-cr1oco0CTBYET (POPMUPOBAHMIO LIEHHOCTHOIO OTHOILIEHUS K €ECTECTBEHHO-HAaYYHbIM 3HAHUAM, K
MPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHKe 00yJarOIIIXCs.
JlaHHbIe HanpaBjIeHUs B 00y4EHNU XUMUU 00eCcTIeYnBatOTCs crenuGuKoi coaepkanus yueOHoro
npeaMeTa, KOTOPBIH SBIIETCS Ne1arorMueck aJalTUPOBAHHBIM OTPa’KEHUEM 0a30BOM HayKH
XUMHH Ha OTIPEJCIIEHHOM 3Tarle €€ pa3BUTHSL.
Kypc xumuu Ha ypoBHE OCHOBHOT'O 00I1I€Er0 00pa30BaHMsI OPUEHTHPOBAH HA OCBOEHUE
00y4aroIMUMHUCS CUCTEMBI I€PBOHAYAIIBHBIX MTOHATUH XUMHUH, OCHOB HEOPTaHUYECKON XUMHUU U
HEKOTOPBIX OTIEJIBHBIX 3HAUMMBIX MIOHATHIA OPraHU4ECKON XUMUU.
CtpyKTypa cofepKaHus MPOrpaMmMbl IO XUMUHU COPMUPOBaHA HA OCHOBE CUCTEMHOI'O MOAX0/1a K
e€ u3yuenuto. CoziepkaHue CKIaAbIBa€TCs U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE U CUCTEMBI IIOHATUN 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHW30BaHbI M0 IPUHIHUITY [10CJIEI0BATENBHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX
IIPEICTABICHUI Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepuonnueckoro 3akona J[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— Y4YEHHMs O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;
— MPEJCTaBICHUH 00 3JIEKTPOTUTUIECKOMN TMCCOLMAIIUH BEIIECTB B PACTBOPAX.
TeopeTnueckue 3HaHUS paCCMAaTPUBAIOTCS Ha OCHOBE AMITUPHUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX
(bakTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBIIOJHSAS (QYHKIMU



00BsICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOXHOCTEH NMPAaKTUYECKOTr0 MPUMEHEHHUS
Y TIOJIYYE€HUS U3YYaeMbIX BEILIECTB.

OcBoeHue MporpaMmbl 10 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHUS O XUMUYECKOM
COCTaBJIAOIIEN HAYYHOW KapTUHBI MUpPaA B JIOTUKE €€ CHCTEMHOM IPUPOBL, IEHHOCTHOTO
OTHOILIEHHUS K HAYyYHOMY 3HAHMIO U METOJAaM IIO3HAHUs B Hayke. M3ydyeHne XuMuu MpouCcXoIuT C
MIPUBJICYEHUEM 3HAHUN U3 paHee U3y4eHHBIX YUeOHBIX peaMeToB: «OKpyXKarouuil MUp»,
«buonorus. 5-7 knacce» u «dusnka. 7 Kiaccy.

[Ipu u3yyeHnu XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOM HAYKH Kak 001acTH
COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOM IEATEIIBHOCTH YEJI0BEKA U KaK OJHOT0 U3
KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4a yueOHOTro mpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHUN — BAXKHEUIINX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUECKHUX TMOJIOKECHUM,
JOCTYTIHBIX 0000IIEHUIT MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOLIEHUH K HAyYHBIM
METO/IaM MO3HAHUS MIPU U3YYEHUH BEIIECTB U XUMUYECKUX peakluii, B GOPMHUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TIO3HABATEIBbHON U Y4eOHO-
MCCIIEIOBATEIbCKOM AEATEIHbHOCTH, OCBOSHUH MPAaBUII O€30MacHOr0 00paIleHus C BEIIeCTBAMH B
NOBCEHEBHOMW KU3HMU.

[Ipu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl BaKHOE 3HaAUE€HHUE TPUOOpENH
TaKWe LeJn, KaK:

— (pOpMUPOBAHKE UHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa30BaHNUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO PEIICHHH, CIOCOOHOM alanTUPOBATHCS K OBICTPO
MEHSAIOUIUMCS YCIOBHSM KU3HH;

— HaMpaBJIEHHOCTh 00YYEHHs Ha CHCTEMAaTUYECKOe MPUOOIIeHNE 00y aOIUXCsl K
CaMOCTOSTEIbHON NO3HABATEIBHON JESATENBHOCTH, HAYYHBIM METO/IaM MO3HAHUsA, (POPMHUP YIOIINM
MOTHUBAIMIO ¥ PAa3BUTUE CIIOCOOHOCTEN K XUMHH;

— ofecrieueHne yCcIoBUM, CIOCOOCTBYIONUX MPUOOPETEHUIO 00YIAIOITUMUCS OTIbITA
pa3zHO00pa3HON NEesITeNbHOCTH, MO3HAHUS ¥ CAMOIIO3HAHUS, KIIFOUEBbIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIMH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE /ISl PA3IMYHBIX BUJIOB I€ATEIbHOCTH;

— (¢popmupoBaHue 001el (YHKIMOHAIBHON U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCIOJIB3Ys 3HAHUS U OTBIT,
MOJIyYE€HHBIE NPU U3YYEHUHM XUMUH, IPUMEHATh UX IPU PEIICHUH NPOOJIEM B OBCEJHEBHOM KU3HU
Y TPYJIOBOH EATENBHOCTH;

— (popMUpPOBaHKE Y O0yUYAIOUIUXCS TYMAaHUCTUUECKUX OTHOIICHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKUX 3HAaHUN JUIsl BBIPAOOTKH SKOJIOTMUECKH 1€J1IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AESATENBHOCTH B LEISIX COXPAHEHUS CBOETO 340POBbs U OKPYXKAIOIIEH IPUPOTHOU CPEIBI;
— pa3BUTHE MOTUBALUU K 00YYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHSI 00II€4esI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY nipoduiis u
HAIpPaBJIEHHOCTH JJaJIbHEHNIIIEr0 00yUYeHUs.

OO111ee yKco YacoB, OTBEIEHHBIX JJIs1 U3YUEHHS] XUMUH HA YPOBHE OCHOBHOT'O OOLIETO
obOpazoBanwusi, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJien0), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYUYEHUS

8 KJIACC

IlepBoHaYa/IbHBIE XMMHUYECKHE TIOHATUS

[Ipeamer xumun. Ponb XUMUM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tesia u Benecrna.
@u3NYeCcKue CBOMCTBA BEUIECTB. ATpEraTHoe COCTOsIHUE BenlecTB. [loHATHE 0 MEeTOaX MO3HAHUS B
xumun. Yuctelie BemecTBa U cMecu. CrocoObl pa3ieieHus: CMECeil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHX 31€MEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.



Xumuueckas Gpopmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BelecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYIsIpHas Macca. MaccoBast 10715
XUMUYECKOTO 3JIEMEHTA B COETUHEHUH.

KonnuecTtBo BemectBa. Moibs. MossipHas macca. B3auMocBsA3b KOJIM4YECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IUHUII BeliecTBa. Pacu€Tel mo GpopMynam XUMUYECKUX COCAUHEHUH.

®u3nyuecKue U XUMUYECKHE ABICHUS. XUMUYECKasi peaklys U €€ MpU3HaKU. 3aKOH COXpPaHEHUs
MAaccChl BEIIeCTB. XUMUYECKUe ypaBHEeHUs. Kiaccupukanus XuMU4ecKUX peakiuii (CoeIMHeHus,
pasnoKeHus, 3aMEeIICHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHUYECKOW TIOCY/I0M, IpaBUiIaMu paboThl B TaOOpaTOpuu U npuéMamMu oOparieHus
¢ 1abopaToOpHBIM 000PYIOBAaHUEM, U3YUEHHUE U OTIMCAHNE (PU3UIECKUX CBOWCTB 00pa3lioB
HEOPraHUYECKUX BEIIEeCTB, HaOMoAeHNEe (rU3uUecKuX (TIIaBJICHUE BOCKA, TassHUE JIb/Ia, pacCTUPaHUE
caxapa B CTYIIKe, KHTICHHE U KOHACHCAIMS BOJIbI) U XUMUUYECKUX (TOPEHHUE CBEYH, MPOKATMBAHUE
METHOW TIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOW) SIBIICHUH, HAOIIO/IEHUE U OITMCaHUE
MPU3HAKOB IPOTEKAHNUSA XUMUYECKUX peaklMi (pa3ioxkeHue caxapa, B3aUMOAECHCTBUE CEPHOM
KUCJIOTHI € XJIOpUAOM Oapus, paznoxeHue rugpokcuna meau (1) mpu HarpeBanuu, B3auMoeiicTeue
xesesa ¢ pactBopoM coiu menu (1), u3yueHue cnocoOoB pa3zieieHus CMECeil: ¢ MOMOIIBIO
MarHura, (UIbTpOBaHUE, BhINIApUBAHUE, TUCTUIUIAIMUSA, XpoMaTorpadus, MPoBEACHUE OUUCTKU
MMOBAapPEHHOM COJIM, HAOIIOJICHHUE U OTIMCAHUE PE3YIbTATOB MIPOBEACHUS OIbITa, WILTIOCTPUPYIOIIETO
3aKOH COXpaHEHHs MacChl, CO3JaHNe MOJieNiel MOJIEKY (IIapOCTEPKHEBBIX ).

Baskneimue npeacraBuTe/Id HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aseMeHT u npoctoe BemecTBo. Haxoxnenue
KHCIIOPOJia B MpUpPoIe, (PU3NYECKUEe U XUMHUECKUE CBOMCTBA (peakiuu ropeHus ). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl MOMTYUYEHHUST KUCIOPOa B JIA0OPATOPUU U TTPOMBIILIICHHOCTH.
KpyroBopot xucnoposaa B npupoje. O30H — auioTporiHas MOAU(PHUKAIIUS KHCIOPO/Ia.

Termosoit 3pdexT XuMuueckoi peakiiuu, TEePMOXUMUYECKUE YPABHEHHUS, K30~ U
SHAOTEPMUYECKHUE peaKIuU. TOMINBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3(pdexTa, pa3pylieHre 030HOBOIO CIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Boopoia B npupoe, Gu3ndeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MmosrydeHus. KucioTs! u comnu.

MomnsipHbiii 00bEM ra30B. Pac4€Thl MO XUMUYECKUM YPaBHEHHSIM.

duznueckue cBOMCTBA BOJIbl. Boaa kak pactBoputens. PacTBopsl. HackllmeHHbIC M HEHACHITIICHHBIC
pacTBOphL. PacTBOpuMOCTH BellecTB B Bojie. MaccoBast 10151 BELIECTBA B pacTBOpe. XUMHUUECKUE
cBoicTBa BoJibl. OcHOBaHUs. POk pacTBOPOB B MPHUPOAE U B )KU3HU YenoBeka. KpyroBopoT BoabI B
npupoze. 3arpsi3HeHUe NPUPOAHBIX Bo. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus nHeoprannyeckux coeaquHeHnit. Oxcupl. Knaccudukarus okcuion:
coJyieoOpasyrolnue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoreoOpa3yromue. Homenknarypa
okcuaoB. OU3nUecKre U XUMUYECKHUE CBOMCTBA OKCUIOB. [loydenue okcuaoB.

OcnoBanust. Kiaccudukaius ocHOBaHUMN: MIENOYN U HEPACTBOPUMbIE OCHOBaHUs. HoMeHKkIaTypa
OCHOBaHMU. PU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBAHUM. [loyueHne OCHOBaHUM.

Kucnotel. Knaccudpuxanus kuciaor. Homenknarypa kuciot. @uznueckue U XMMUYECKHE CBOMCTBA
kucnot. P akruBHocTn metaiioB H. H. bekerosa. [Tonydenue kucior.

Comu. Homenknarypa coneil. @usznyeckue u XUMUYECKUE CBoWcTBa coue. [lomydenne coneit.
['eneTuueckast CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJielIeHUe COAepKaHUs KHCIOpo/ia B BO3/1yXe, MOIyYeHHe, coOrpaHue,
pacro3HaBaHue U U3yYEHHE CBOMCTB KUCIOPOa, HAOMI0JCHIE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHUSI U MPEKpAILlCHHs TOpeHus (1okapa), 03HAKOMJIICHHE C
oOpa3iamMu OKCHJIOB U OIMCAHUE UX CBOWMCTB, MOyYeHUE, COOMpaHUE, PACTIO3HABAHNE U N3YUCHHE
CBOICTB BOJIOpo/a (TOpeHue), B3auMoieiicTBre BoJopoaa ¢ okcuaoM Mmenu (1) (BozmoxHO
UCTOJIb30BaHNE BUJICOMATEPUANIOB), HaOI0IeHHE 00pa310B BEIIECTB KOJINYECTBOM | MOJIb,



uccae0BaHue 0COOCHHOCTEN PAaCTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO, IPUTOTOB-
JICHHE PaCTBOPOB C ONPEAEIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEILIECTBA, B3aUMOICVCTBHE
BOJIbI C METaJUIaMH (HATPUEM U KaJibliieM) (BO3MOKHO HCIIOJIb30BaHNUE BUICOMATEPUATIOB),
uccaeaoBaHue 00pa3IioB HEOPTraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpaCKH MHJIUKAaTOPOB B pacTBOPaxX KHUCIIOT U IEI0YEH, N3y4eHUE B3aUMOACHCTBUS OKCUAA MEIU
(IT) ¢ pacTBOpOM CEpHOI KUCIOTHI, KUCIOT ¢ METaJNIaMU, PEaKIUil HeUTpaau3auu, moJydyeHue
HEpPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHUE OJHOTO METAJIA IPYTMM U3 PACTBOPA COJIU, PELICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelnue Ki1acChl HEOPTaHUYECKUX COCIUHEHUN.
Ilepuoauuecknii 3axoH u Ilepunoanueckas cucrema xuMudeckux diemenros /1. U.
MenneneeBa. CTpoeHne aToM0OB. XUMH4YeCKasl CBA3b. OKNCINTEIHLHO-BOCCTAHOBHUTEJILHbIE
peakuuu

[TepBbie MOMBITKU KIacCU(PUKAIIMKM XUMHUECKUX AJIeMEHTOB. [[OHATHE O TpyImax CXOIHBIX
AJIEMEHTOB (IIEIOYHBIC U MIEJT0YHO3EMENIHbHBIC METAJIJIbI, TAJIOTE€HBI, HHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yloT aM(pOTEpHbIE OKCUIBI H THAPOKCHIBL.

IIepnonnueckuii 3akoH. [leproanyeckas cucrema xumuyeckux 3neMeHToB J[. . Menneneesa.
Kopotkonepuoanas u nimuHHonepuoaHas Gpopmsl [lepuonnyueckoit cUCTEMbl XUMHUUECKHUX
anemeHToB 1. . Menneneesa. Ilepronasl v rpymnmbl. @U3NUECKUNA CMBICIT IOPSAAKOBOTO HOMEPA,
HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sjiep. M3oTombl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX
00oJ104ek aToMOB MepBbIX 20 XuMHUYecKux 31eMeHToB [leprogudeckoii cuctemsr 1.

N. MenneneeBa. XapaKTepuCTUKa XMMUYECKOTO 3JIEMEHTA T10 €ro MosiokeHuto B [lepuoanueckoit
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paguyca aTOMOB XUMUYECKUX AIEMEHTOB, METALTHYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO rPyNIiaM U IEPUOAaM.

3nauenue [lepnonnueckoro 3akona u [lepronnyeckoi CUCTEMbI XUMUUECKUX 3JIEMEHTOB TSI
pa3BUTHs HayKHu U npakTuku. [[. 1. MeneneeB — yu€Hblid U rpa)KJTaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (ToJisipHAst U HETMOJSPHAs ) CBSI3b. DJIEKTPOOTPUIIATETLHOCTh
XUMHUYECKHX 3J1€MEHTOB. IOHHAs CBSI3b.

Crenensb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporieccrl OKUCIeHus 1
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

n3ydeHue 00pas3IoB BEIIECTB METAIUIOB M HEMETAJIJIOB, B3aUMOACHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpamMu KUCJIOT M LIEJIOYEN, IPOBEAEHUE OIBITOB, WITIOCTPUPYIOIIUX PUMEPBI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINl (TOpEHUE, PEaKIIUU Pa3I0KEHUS, COSTUHEHUS ).
Mescnpeomemniie ceasu

Peanuzanus MexnpeMeTHbIX CBSI3€M NPU N3YYEHUH XMMUM B 8 KJ1acce OCYLIECTBIISIETCS Yepes
WCIIOJIb30BAHHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX TOHITUH, TaK U MOHATHH, SIBISIOMINXCS
CHUCTEMHBIMU ISl OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIU3, CUHTE3,
KiaccuuKaIus, MepruoIMIYHOCTb, HAOII0IeHHE, YKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHUE,
MO/IETIb, SIBJICHUE.

®dusnka: MmaTepusi, aToM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIAJI, ©U30TOIbI, paITHOAKTUBHOCTb,
MOJIEKYJIa, SIEKTPUUECKHUM 3apsi/i, BELIECTBO, TEN0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3,
(bu3nyeckre BeTUYNHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE3 161, COJTHIIE.

buonorus: porocunTes, ApIxanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MTOPO/IbI, MOJIE3HBIE HCKOMIAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecrBo u xumnueckas peakuus. [lepuonnueckuii 3axkoH. [lepuoauueckas cucrema
xuMuueckux aneMentoB /. 1. MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU



CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAJIMS, KAJIBLINSA U UX COSAUHEHH B
COOTBETCTBHH C TOJIOKEHUEM NIEMEHTOB B Ileproandeckoil cucteMe U CTpPOEHUEM UX aTOMOB.
CrpoeHue BenecTBa: BUIAbl XUMUYECKON CBA3U. THUIIBI KPUCTAIUINYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUNA KPUCTALIMYECKON PEIIETKA U BUAA XUMUYECKOMN CBS3H.
Krnaccugukanys u HoMeHKIaTypa HEOPraHMUYEeCKUX BEIECTB. XUMUUECKUE CBOWCTBA BEILIECTB,
OTHOCSIIIUXCA K Pa3IMYHbIM KJlaccaM HEOPTaHWUYECKUX COEIMHEHUN, T€HETUYECKasl CBA3b
HEOpPraHMYECKHUX BELIECTB.

Krnaccugukanms XuMu4ecKux peakiyii o pa3inyHbIM MPU3HAKaM (110 YKCIY U COCTaBY
YYaCTBYIOLIUX B PEAKIIMH BELIECTB, IO TEIUIOBOMY 3P (deKTy, M0 U3MEHEHUIO CTETIEHENW OKUCICHUS
XMUMHUYECKUX AJIEMEHTOB, IO 00PaTUMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U S3HJOTEPMHUUECKHE
peakuuu, TEPMOXUMHUYECKHE YPABHEHHUS.

[Tonsitue o ckopocTu xuMuyeckoi peakiuu. [TonsiTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsiTHE O TOMOT€HHBIX U FeTEpPOreHHbIX peakiusx. [lonsatue o katanuze. [lonarue o
XUMHUYECKOM paBHOBECHH. DAKTOPBI, BIMSIONINE HA CKOPOCTh XUMUYECKOM PEaKLIMU U TIOJI0KEHNE
XUMHUYECKOI'O PABHOBECHS.

OKuCINTENIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUH, JEKTPOHHBIN OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIBHOU peakuuu. COCTaBIeHUE YPAaBHEHU I OKUCINTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIB30BAaHUEM METO/1a IIEKTPOHHOr 0 OanaHca.

Teopust 3MeKTPOTUTUYECKON TUCCOIMALIMH. DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
Mexanu3m nucconuanyy BENECTB C pa3InYHbIMUA BUJIAMU XUMHYECKOU CBA3U. CTENIEHDb
aucconuanyu. CUIbHbIE U clla0ble AIEKTPOIUTHI.

Peakiiun nonHOro oOMeHa. Y cioBus NpOTeKaHUs peakii HOHHOro oOMeHa, MOJIHbIE U
COKpaIll¢HHbIC HOHHBIE ypaBHEHUS peakiuil. CBOKWCTBA KACIOT, OCHOBAHUM U COJIEN B CBETE
MpeAcTaBICHUN 00 SIEKTPOIUTHIECKON aucconuauu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHaTHe
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHUE C MOJIEISIMU KPUCTAIITMYECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB — METANIOB U
HeMeTaJuIoB (rpaduTa U anmasa), CJI0KHBIX BEIIEeCTB (XJIOpUIa HATPHUsl ), UCCIIEIOBaHUE 3aBUCH -
MOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JCHCTBUS PA3NIUYHBIX (PAKTOPOB, UCCIETOBAHUE
AJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, ITPOLIECCA JUCCOLUALIMN KUCIIOT, IIEJI0Uel U conel
(BO3MO’KHO HMCTIOJIB30BAaHUE BUCO MAaTEPHAIIOB), POBEJCHUE OIBITOB, WILTIOCTPUPYIOLIUX MPU3-
HaKW MPOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHue OcajKa, BBIJCICHHUE ra3a, 00pa3oBaHKE
BOJIbl), OIIBITOB, WITIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(ropeHue, peakK pasiioKeHUs, COEIMHEHNS ), PACTIO3HABAHUE HEOPTaHUUYECKHUX BELIECTB C
IIOMOUIBIO0 KAYECTBEHHBIX PEAKIUI HA HOHBI, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3aa4.

Hemeranabl u ux coeinHeHU

OO0mas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHMSI ATOMOB, XapaKTEPHbIE CTEIIEHU
okuciieHusa. CtpoeHue u pu3ndecKue CBOWCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHUUECKHE
CBOICTBA Ha IIpUMeEpE XJIopa (B3aUMOAECHCTBUE ¢ METAJIAMH, HEMETAJUIAMH, IEI0YaMH).
Xnoposogopoa. ConsiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, NIOJy4YeHNE, IpUMEHEHMeE. JleiicTBue
XJIOpa U XJIOPOBOJIOPO/Ia HA OPraHU3M 4elloBeKa. BaxkHelne XJI0puabl U X HAX0XKJICHHUE B
MIPUPOJIE.

O6mras xapakTepuctka 31eMeHTOB VIA-rpynmbl. OcOOeHHOCTU CTPOCHHS aTOMOB, XapaKTePHbIE
crenenu okucieHus. CtpoeHue u puznyeckrue CBONCTBA MPOCTHIX BELIECTB — KUCIOPO/Ia U CEPH.
AnnorponHsle MOAU(UKAIIUU KUCIIOPOIa U cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOAOPOI,
cTpoeHue, pusnveckue U XxuMudeckne cBoMcTBa. OKCUIbI CEPbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHas KUCI0Ta, PU3UUECKUE U XUMUYECKHE CBOMCTBA (00IIHe KaK MPEACTaBUTENS
KJlacca KUCJIOT U crieruduieckre). XUMUYECKHE PeaKiiy, JeKallle B OCHOBE IPOMBIIIIEHHOTO
croco0a nmoyty4eHust cepHoil Kuciotel. [Ipumenenue cepHoit kucnotel. Cojiu CEpHOI KUCIIOTHI,
KayecTBEHHas peakius Ha cynbdaT-noH. HaxoxaeHue cepsl U €€ coeTUHEHU B IPUPOJIE.



XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH CPeIbl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOK/IH,
3arps3HEHUE BO34yXa U BOJIOEMOB), CIOCOOBI €T0 MPEI0TBPALLCHHUS.

OOm1as xapakTepucTuKa 31eMeHToB V A-rpynmnbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTENIEHH OKUCIEHUsI. A30T, paclpOCTpaHEHUE B IPUPOAE, (PU3MUECKUE U XUMUYECKHE CBOICTBA.
KpyroBopot a3ora B npupoae. AMMHaK, ero Gpu3nyeckue 1 XMMUYECKHe CBOMCTBA, MOJy4YeHUe U
npuMeHenune. Con aMMOHUS, UX GU3NYECKHE U XUMUYECKHE CBONCTBA, IPUMEHEHUE.
KauectBeHHas peakiiys Ha MFOHBI aMMOHUS. A30THasi KUCIIOTa, €€ MOoTyYeHne, GU3ndecKue u
XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTeNs Kilacca KUCIOT U crienupuyecKue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX y100peHuil. XUMU4ecKoe
3arpsi3HEHUE OKPYXKAKOLIEH cpeabl COEIMHEHUIMHU a30Ta (KUCIOTHBIE 10K/, 3arps3HEHUE BO3AyXa,
NOYBHI ¥ BOJ10EMOB). Docdop, anmmorpornusie Moaupukanuu pocdopa, prusnueckue 1 XUMHUUECKUE
ceorictBa. Oxcup docdopa (V) u pochopnas kucnora, pundecknue 1 XMMHUIECKHIE CBONCTBA,
nosydenue. Mcnons3oBanue pochaToB B KaueCcTBE MUHEPATIbHBIX YI00pEHHUH.

OOm1as xapakrepucTuka meMeHToB [V A-rpymnmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE
CTETIeHU OKHUCJICHUS. YTIEepOl, aJUIOTPOIHbIE MOAU(PHUKAIIUNH, PACTIPOCTPAHEHUE B IPUPOE, PU3N-
YyecKHe U XuMudeckue cBoiicrBa. Ancop6uus. Kpyrosopor yriepoaa B npupoae. Okcuipl yriiepo-
1a, uX (pU3NYecKue U XMMUYECKUE CBOMCTBA, ICHCTBUE HA )KUBbIE OPraHU3MBbI, [T0Jy4EHUE U IIPU-
MEHEHHE. DKOJIOTUYECKHE MPOOJIeMBbI, CBsI3aHHbIE ¢ OKcHIoM yraeposa (IV), runoresa rimodanbHOro
MOTEIJIEHUS KIIUMaTa, MIApHUKOBBIN 3PPEeKT. YTonbHast KUCIOTa U €€ COJHU, UX PU3NUECKUE U XU -
MHUYECKUE CBOWCTBA, MOJIydeHUe U puMeHeHne. KauecTBeHHas peakuus Ha kapOoHaT-HOHBI. Hc-
H0JIb30BaHNUE KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEJILCKOM X03MCTBE.
[lepBoHayvaIbHBIC MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSIX yriepoa (MeTaH,
9TaH, TUIEH, alleTHUIEH, TaHOJ, [NIMIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKY YTIIEBO-
JOPOJIOB (Yrojib, IPUPOIHBIH ra3, HeTh), MPOAYKTHI UX NepepaboTKH (OEH3MH), UX POJb B OBITY U
npoMbluIeHHOCTH. [ToHATHE 0 OMOJIOrMYecKH BaKHBIX BELIECTBAX: )KHpax, OeiKax, yrieBojax — u
UX pOJIM B )KM3HU YeJI0BEKa. MaTepruanbHOE €IMHCTBO OPTaHUUYECKUX U HEOPTraHMYECKUX
COCIMHEHUM.

KpeMmuuii, ero pusnyeckre u XuMHYECKHE CBOMCTBA, OJydyeHUE U puMeHeHne. Coe TuHeHUs
KpeMmHUs B ipupojie. O0mue npeacrapineHus 06 okcuae kpemuus (IV) u kpemHneBoil kucnore.
Cunukatel, UX UCMOJIb30BaHUE B OBITY, B MPOMBIIIUIEHHOCTH. BakHelIne cTpouTenbHbIe
MaTepHallbl: KepaMHKa, CTeKII0, IIEeMEHT, OETOH, jkene300eToH. [Ipobiembl 6e30macHOro
MCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuil Ikcnepumenm:

M3y4YeHHE 00pa3li0B HEOPraHWYECKUX BEILIECTB, CBOMCTB COJISIHOM KUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX peakluil Ha XJIOPUA-UOHBI U HaOII0IeHNE IPU3HAKOB UX MIPOTEKaHUsI, OMbITHI,
oTpakarolue Gpu3nyeckue 1 XMMUUECKUe CBOWCTBA raJOre€HOB U UX COEUHEHUHN (BO3ZMOXKHO
WCIIOJIb30BaHKE BUCOMATEPHUAIIOB), 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUAOB (TajlOr€HUI0B),
O3HaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COEAMHEHUSIMU (BO3MOYKHO MCTIOJIb30BaHUE
BUJIEOMaTEpHaIOB), HAOIIOACHHUE TIpoliecca OOYIIIMBAHUSA caxapa MoJ 1eHCTBHEM
KOHIIEHTPUPOBAHHOMN CEPHON KUCIIOTHI, U3yUYeHHEe XUMHUUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHON peakuu Ha Cynb(paT-MOH U HAOII0ACHUE TPU3HAKA €€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NUECKUMU CBOIICTBaMU a30Ta, (pochopa U X coeAMHEHUM
(BO3MO’KHO MCTIOJIB30BAaHUE BUJEOMATEPUANIOB), 00pa3amMu a30THBIX U pochopHbIX yIoOpeHuil,
NoJyYeHHue, COOMpaHue, paclio3HaBaHUe U U3yUeHHE CBOMCTB aMMHUaKa, IPOBEIEHUE KaueCTBEHHBIX
peaxiuii Ha MIOH aMMOHUS U (pocdaT-uoH U N3yUYeHUE PU3HAKOB UX MPOTEKAHMsI, B3aUMOICHCTBIE
KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO MCIOJB30BaHUE BUIE€OMATEPHUATIOB),
M3y4YeHHUE MOJIeNiell KpUCTAINTMYECKUX PEelIETOK anMasa, rpadura, QyniepeHa, 03HaKOMIIEHHUE €
MPOIIECCOM aJICOPOINH PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOTra3a, MojiyueHue, Coonpanue, pacro3HaBaHUE U U3yUYE€HHE CBOWCTB YITIEKUCIIOTO Ta3a,
MIPOBEJICHNE KaUeCTBEHHBIX peaKiiili Ha KapOOHAT U CHIMKAT-UOHBI M U3YUYE€HUE MPU3HAKOB UX



MPOTEKAHUsI, 03HAKOMJICHUE C MPOIYKIIUEH CHIIMKATHON MPOMBIIIUICHHOCTH, PEIICHUE
AKCIIEpUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHele HeMeTaulbl U UX COEAUHEHUS.

Meranibl 1 X COCTUHECHUSA

OO6m1as XxapakTEepPUCTHUKA XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKCHUS B
[Iepnonnueckoii cucteme xumudeckux anemeHToB . 1. MenaeneeBa u CTpoeHHsI aTOMOB.
Crpoenue metamioB. Metamuyeckast CBsA3b U METAINIMYECKasi KpUCTAJIMUECKash pelIETKa.
DIEKTPOXUMUYECKUN PsiJl HANIPSKEHU MeTaiioB. PU3NUecKue U XMMUYECKUE CBOMCTBA METAJLIIOB.
O61ue cnocoOb! nosydeHus MeTauioB. [IoHsATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE CITOCOOBI
3aIUTHl UX OT Koppo3uu. CiiaBsl (CTajlb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHNE B
OBITY U IPOMBINIJIEHHOCTH.

[I{erouHbIE MeTAIUTBL: MTOJ0KEHUE B [leproanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.

N. MenneneeBa, CTpo€HHE UX aTOMOB, HAXOXJIeHHE B mpupoe. Pu3nyeckne U XUMUIECKUE
CBOMCTBA (Ha IpuUMepe HATPHS U Kanus). OKCUAbI U TUAPOKCUIBI HATpUs U Kanus. [I[pumenenune
LIEJIOYHBIX METAIIJIOB U UX COCJIMHECHUIA.

[IlerouyHO3EMENBHBIE METAIIBI MATHUI U KaJbLHii: TTON0KEeHUE B [leproauueckoil cucreme
xumuyeckux anemeHToB J[. 1. MenaeneeBa, cTpoeHHE X aTOMOB, HAXOXKIEHUE B IPUPO/IE.
duznyeckue 1 XMMUYECKHE CBOWCTBA MarHus U Kajublivsl. BaxkHelme coeqMHEHUsT KaJIbIs
(okcupa, rugpokcun, conn). KECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEHUSI.

Amtomunmii: nonoxenue B [leproanyeckoii cucreme xumuueckux snemenToB J[. . Menpeneena,
CTPOCHHE aTOMa, HaXOXKJIeHHE B npupoje. Ousnyeckre 1 XUMHUYECKNE CBOMCTBA AIIFOMUHUSA.
AmboTepHbIe CBOWMCTBA OKCH/IA U TUAPOKCH 1A ATFOMUHUSI.

Keneszo: nonoxxkenue B [lepuoauyeckoit cucreme xumuueckux saeMeHToB . . Menpeneena,
CTPOCHHE aTOMa, HaXOXJIeHHe B npupojae. dusnyeckue u XUMHUIECKHUE CBOUCTBA Xkene3a. OKCHIbI,
ruapokcuabl U conu xkenesa (II) u sxenesa (I1I), ux cocras, cCBOICTBA U MOTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METAJUIOB M CTUIABOB, MX (PHU3NYECKUMU CBONCTBAMU, H3yUCHUE
PEe3yIBTATOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOIF30BAHUE BUIEOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCH/IA KaJbIIMs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIH30BAHHE
BHJIEOMATEPHUAJIOB), UCCIIEI0BAHNE CBOMCTB KECTKOU BOJIBI, MPOIIECCA TOPEHHUS JKele3a B
KHCIIOpO/Jie (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX
peakuuii Ha MIOHbI: MarHus, Kalblus, aTIOMUHUS, IMHKA, *kene3a (I1) u xxeneza (I1), menu (11),
HaOJII0JICHNE U OTIMCAHUE MPOIIECCOB OKpAIIMBAHUS TJIAMEHU MOHAMH HATPUs, Kallis U KaJIbIUs
(BO3MOKHO HCIIOJTb30BAHUE BUICOMATEPUAIIOB), HCCIIEJOBaHUE aM(POTEPHBIX CBOMCTB TUIPOKCHUIA
QTIOMHUHHUS ¥ TUIPOKCUJIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxHeiiiue
METaJUIbl U UX COCTUHEHUS.

XuMHEA U OKpY:Kaomas cpeaa

BemiecTBa u MmaTepuaibl B IOBCETHEBHOM KU3HU YesioBeKa. be3onacHoe MCIoib30BaHNE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBasi moMoIIbs IpH XUMHUECKUX 0XKOTaX U OTPaBICHUSX.
XUMUYeCcKOoe 3arps3HeHHE OKpY Karole cpebl (MpeaenbHas JOMyCTUMas KOHIICHT palsl BEIIEeCTB,
nanee — [1JIK). Posib xumMuu B penieHuu 3K0JIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

M3y4deHue 00pas3IoB MaTepUaIOB (CTEKIIO, CIJIaBbl METAJUIOB, MMOJTUMEPHBIE MaTEPHAJIbI).
Mesicnpeomemmnuie cea3u

Peanuzanus Mexnpe METHBIX CBsI3€M MpU N3YUYEHUH XUMUM B 9 Kilacce OCYIIECTBISIETCS Yepes
MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUN, TAK U TIOHSATHUH, SBISIOIINXCS
CHUCTEMHBIMU IS OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHbIC MMOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTE3,
KIaccuUKaIus, MepruoIMIHOCTb, HAOII0IEHNE, YKCIIEPUMEHT, MOICTTUPOBAHNE, U3MEPEHUE,
MOJIETIb, SIBJICHHE, TAPHUKOBBIHN () PEKT, TEXHOJIOTHSI, MATEPUAITHI.

dusznka: MaTepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUUECKUN 3apsi i, TPOBOJHUKH, TOTYIIPOBOIHUKH, JUIIEKTPUKH, (POTOIIEMEHT,



BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTD,
KpHUCTaJNINUeCcKas peléTka, crjiaBbl, GU3NYECKUE BETMUYHUHBI, €AMHULIBI H3MEPEHUS, KOCMHUUECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, AbixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbIE y100pEeHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPO/IbI, ITOJIE3HbIE HCKOIIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O 00IIIeT0 00pa30oBaHUs JOCTUTAIOTCS B
X0J1e 00y4eHHUsI XUMHH B €IMHCTBE YI€OHOU U BOCTIUTATEIIHPHON NS TEIHHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMU POCCUUCKUMU COLMOKYIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH,
NPUHATHIMU B O0IIECTBE NMPaBUIaMU U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HaHUS, CAMOPA3BUTHS U COLUATM3ALUHU 00yYatOIIUXCSl.

JIM4HOCTHBIE PE3YNIBTAThl OTPAKAIOT TOTOBHOCTH O0YUaIOIINXCSI PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALMM U PACIIUPEHUE OTIBbITA JIEATEILHOCTU Ha €€ OCHOBE, B TOM
YHCJIE B YaCTHU:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILLIEHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJIEANI0, TOHUMaHMSI 3HAYEHUS XUMUYECKOM HayKH B )KU3HU COBPEMEHHOTO 00IIeCTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(MOpPMALIUEH O IEPEAOBBIX JOCTIKEHHUSIX M OTKPBITUAX
MHUPOBOM M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOCTBE MHpa
1 00IIIeCTBA;

2) rpakIaHCKOTO BOCIIUTAHMUS ;

MPEACTABICHUS O COLMAIBHBIX HOPMAaX U MpaBUjIaX MEXITMYHOCTHBIX OTHOIIEHUHN B KOJIJIEKTUBE,
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM, YU€OHOUCCIIEIOBATEIBCKOM,
TBOPUYECKOH W JIPyrUX BUJAX NEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JESTeTLHOCTH MPH BBHIMOJIHEHUH YICOHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
9KCIIEPUMEHTOB, CO3JJaHUHU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHHUIO U
B3aMMOITOMOIIY B TIPOIIECCE ITOU YUeOHOU e TeNhHOCTH, TOTOBHOCTH OIIEHUBATH CBOE TIOBEICHUE
Y TIOCTYTIKK CBOMX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUM MOCTYIIKOB;

3) UEHHOCTH HAYYHOTO O3HAHUSI:

MHPOBO33PEHUYECKHUE MTPEACTABICHUS O BEIIECTBE U XUMUYECKON PEaKIui, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABJISIIOIIE OCHOBY JIJIsl TOHUMAHUS CYIIHOCTH
HAYYHOW KapTUHBI MHUpA, MPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aUMOCBA35X YEJIOBEKA C IPUPOIHON Cpe/iol, O POJIM XMMHUHU B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;
MO3HABATEIbHbIE MOTHUBBI, HAMPABIICHHBIC HA MOJTyYEHUE HOBBIX 3HAHUH MO0 XUMUU, HEOOXOIUMbIE
JUTst OOBSICHEHMSI HAaOJI01aeMBbIX MTPOIIECCOB U SIBJICHUM, TO3HABATEILHOMN, HHPOPMAITMOHHON 1
YUTATEIBCKON KYIBTYpPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOM pabOThI ¢ YYCOHBIMH TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOH, IOCTYITHBIMU TEXHUYECKUMHU CPEJACTBAMHI HHPOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K 00yUEHHUIO U TIO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHON M UCCIIEA0BATEIBCKOM ACATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABJICHHOCTHU M YPOBHsI O0yUYeHUS B JAIIbHEHUIIIEM;

4) hbopMupoBaHUS KYIbTYPHI 310POBbS:

OCO3HaHMUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIICHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUM U HEMPUSATUE BPEIHBIX TPUBBIYEK



(ynoTtpeOiieHus anKorosisi, HAPKOTHUKOB, KypeHUsi), HEOOXOIUMOCTU COOIIOICHUS TTPaBUI
0€30MacHOCTH MpHU 0OpaIIeHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B ObITY U pealbHOM KU3HHU;

5) Tpy1OBOTO BOCIIMUTAHMS:

HWHTEpEC K MPAKTUUECKOMY U3YUCHHIO MPOPECCUil U TPYAa PA3IUIHOTO POJIa, YBAXKEHUE K TPYAY U
pe3yibTaTaM TPYyI0BOH JAESTEILHOCTH, B TOM YKCIIE HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUIN
M0 XUMUH, OCO3HAHHBIN BHIOOP MHANBUAYATHHONU TPACKTOPUHU MIPOJOTKEHUS 00Pa30BaAHUS C
y4€TOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEH, yCTIeNTHOM MPodheCCUOHATLHON ACSITEILHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUIA,
TOTOBHOCTH aJIalITUPOBATHCS B IPO(EeCCHOHAIIBHOM cpeie;

6) SKOJIOTUUYECKOTO0 BOCIIUTAHUS :

HKOJIOTHYECKH IIeTIECO00pa3HOE OTHOIICHUE K IPUPOIEe KaK UICTOYHUKY JKU3HU Ha 3eMIie, OCHOBE e
CYLIECTBOBaHUS, TOHUMaHUE IEHHOCTH 3/I0pOBOT0 U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3UUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH
coOroicHNs PaBUiI 6€30MACHOTO MOBEACHMSI PU pabOTe ¢ BEIIECTBAMHU, a TAK)XKE B CUTYaI[UsX,
YIPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJTy4aeMble MPU U3YYCHUU XUMUH, JIJIs PEeIeHus 3a1a4,
CBSI3aHHBIX C OKPY>Karollel IPUPOJIHOMN CPeIoil, ISl MOBBIILICHHS YPOBHS 3KOJIOTUYECKOM
KYJBTYPbI, OCO3HaHUs I100aIBHOT0 XapaKTepa KOJIOTMUYeCKUX MPoOIeM U MyTel UX perieHus
MOCPEICTBOM METOJIOB XUMHUHU, IKOJIOTUYECKOTO MBIILICHUS, YMEHHS] PYKOBOJICTBOBATHCSI UM B
NO3HaBaTEIbHON, KOMMYHUKATUBHOM U COI[MANIBHON TIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocTaBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACIAIOT 3HAUUMbIE 11 (POPMUPOBAHUS
MHPOBO33pEHMsI O0IIEHAaYUYHbIE TIOHATHSA (3aKOH, TEOpUs, IPHUHIIMIL, THIIOTE3a, PAKT, CUCTEMA,
Ipoliecc, SIKCIEPUMEHT U APYTroe.), KOTOPBIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MpeaMeTax M MO3BOJIIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MIPEICTABICHUE O
LEJOCTHOM HayYHON KapTUHE MHUPA, U YHUBEpCcalbHble yueOHbIe IeHCTBUA (T1I03HABATEIbHBIE,
KOMMYHHKaTUBHBIE, PETYIISITUBHBIE), KOTOPbIE 00€CTIeunBalOT (POPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSATEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUCOHOH e TEIbHOCTH.
TlosnasamenvHule ynugepcanvhvie yueOHble 0eticmeus

ba3oBsle ornyeckue qeUCTBU:

YMEHMUS UCIIOJIb30BaTh MIPUEMBI JIOTHUYECKOI0 MBIIUIEHUS IIPU OCBOCHHUH 3HAHUM: PaCKpbIBATh
CMBICIT XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE PU3HAKY, YCTAHABIMBATh B3aUMOCBSI3b
C IPYTMMHU NOHATHSMU), UCTIOTIB30BATh MOHATHS I 00BSICHEHHS OTAETBHBIX (PAKTOB U SABIICHUH,
BbIOMPATh OCHOBAHMSI U KPUTEPUH JUIs KJIACCUPUKALUN XUMUUECKUX BEIIECTB U XUMHUECKUX
peaxiyii, ycTaHaBIMBAaTh NPUIUHHO-CIIEJCTBEHHBIE CBA3U MEXAY 00bEKTAMU U3YyUEHUSs], CTPOUTH
JIOTUYECKHUE PACCyK/IeHUS (MHAYKTHBHbIE, 1€TyKTUBHBIE, 10 aHAJIOI'MH), JIEJIaTh BEIBOJBI U
3aKJIF0YECHUS;

YMEHUE PUMEHSTH B IIPOLIECCE MO3HAHUS MOHATHUS (IIPeIMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOIEIIH, UCIIOIb3YEMbIE B XUMHH, IPEOOPA30BbIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHHU MOJICJIbHbBIE TIPEJICTABICHUS — XUMUYECKUHM 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKas popmyiia U ypaBHEHHE XUMHUUECKOW PEaklvy — MPU pPelIeHuH y4eOHO-
ITO3HABATENIBHBIX 33/1a4, C YYETOM ITHUX MOJEIBHBIX IIPEICTABICHUM BBIABIATH U XapaKTEPU30BaATh
CYIIECTBEHHBIEC PU3HAKN U3y4aeMbIX 00BEKTOB — XMMUYECKHX BEIIECTB U XUMUYECKHUX PEaKIn,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3y4aeMbIX
IIpOLECCaX U ABICHUSIX.

bazosvie uccneoosamenvckue oeticmeusi:

YMEHHE UCIOIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHUSA, & TAKXKE B
Ka4eCcTBE OCHOBBI U1 (HOPMUPOBAHUS TUIIOTE3HI IO POBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



MPHOOpPETEHUE OTBITA 110 TUIAHUPOBAHUIO, OPTaHU3AINN U TIPOBEJICHUIO YUSHUICCKUX
IKCTIEPUMEHTOB, YMEHHUE HA0II01aTh 32 X0JI0M IMPOIIEcca, CAaMOCTOSTEIIEHO MTPOTHO3UPOBATH €0
pe3ynbTart, GopMyIUpOBaTH 000OIIEHUS ¥ BEIBOJIBI ITO PE3yJIbTaTaM IMPOBEIEHHOTO OITBITA,
WCCIIEZIOBAHUS, COCTABIIATH OTYET O MPOJCTaHHON padoTe.

Paboma ¢ ungpopmayueii:

yMEHHUE BBIOUPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BHIOB U (popm
MIPEJICTABIICHUS, MOTyYaeMYIO U3 Pa3HBIX UCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs JINTEpaTypa
XUMHYECKOTO COJICpKaHMsI, CIIPaBOYHBIE TTOCOOWMsI, pecypchl IHTepHETa), KPUTHIESCKU OIICHUBATH
MIPOTUBOPECUUBYIO U HEJTOCTOBEPHYIO MH(DOPMAIIHIO;

YMEHHE NMPUMEHSTh Pa3IMuHbIe METOBI U 3alIPOCHI IPU MOUCKE U 0TOOpe nHPOpMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JIJISl BHITIOJTHEHUS yUSOHBIX U TIO3HABATEIBHBIX 337124
OTIPENIEIEHHOTO THTIA, TPUOOPETEHHUE OTBITA B 00JACTH NCIIOIB30BaHUS MH(POPMAITMOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BRIOUPATHh ONTUMAIBHYIO (POPMY MIpeACTaBICHUS
nHGOPMAIIMH U WLTIOCTPUPOBATH PEIIaeMbIe 3a]]a9H HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu opmamu rpaduKi B 1X KOMOMHAITUSIMH;

YMEHUE HMCII0JIb30BaTh ¥ aHATM3UPOBATH B MPOIIECCE YICOHOM U MUCCIIEI0BATENBCKOMN e TEIBHOCTH
WHGOPMAIIHIO O BIUSHUU MPOMBIIUICHHOCTH, CEIBCKOTO X035HUCTBA M TPAHCTIOPTA HA COCTOSTHHE
OKpY>Karollel IPUPOJIHOM CPEBI.

KommynukamusHvle ynueepcanbhble yueOHble 0eucmeus:

YMEHUS 3a71aBaTh BOMPOCHI (B X0JI¢ IUAIOTA U (MJIM) TUCKYCCHH) 10 CYIIECTBY 00CYK/1aeMOM TEMBI,
(bopMyYITUPOBATh CBOM MPEITI0KEHUS OTHOCUTEIIBHO BBITIONHEHUS MIPEJIOKEHHOW 33/1a4H;

YMEHUS TPEJCTABISITE MOTYyYSHHBIC PE3YJIBTAThI I03HABATCIILHOM JACSITCIIEHOCTH B YCTHBIX U
MMUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAINIO PE3YyIbTaTOB BHITTOJIHCHUSI XUMHUYIECKOTO
dKCTIepUMEHTa (JTA0OPATOPHOTO OITBITA, JIAOOPATOPHOI PaOOTHI IO UCCIICIOBAHUIO CBOMCTB
BEIIECTB, y4eOHOTO NMPOEKTa);

YMEHHS y4eOHOTO COTPYAHUYIECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIILHOM 1
WCCIICIOBATEIbCKOM ICATEIHHOCTH MIPH PEIICHNH BOZHUKAIOIINX MPOOJIEM Ha OCHOBE yu€Ta 00X
WHTEPECOB U COTJIACOBAHUS MO3UIINHN (0OCYKIeHNUSI, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI»,
KOOPJIMHAIIHSI COBMECTHBIX JIEHCTBUIA, OTIPE/ICIICHNE KPUTEPUEB 10 OIICHKE Ka4eCTBA BHIMIOJTHEHHOU
paboThI U ApyTHE).

Pezynamuenvie ynugeepcanvnuvle yuebnvle oeticmeus:

YMEHHUE CAMOCTOSITEIBHO ONPEICIIATh LENH IeATeILHOCTH, TUIAHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BRIOMPATh HanboJee
3P PeKTUBHBIC CTIOCOOBI PEeIIeHUs] YICOHBIX U MMO3HABATEIBHBIX 337a4, CAMOCTOSTEIHHO COCTABIISATh
WIIK KOPPEKTHPOBATH MPEUIOKCHHBIHN aJTOPUTM JCHCTBUH MPH BBHITIOJHEHUH 33JaHUH C yIETOM
MOJTyYCHHUST HOBBIX 3HAHHIA 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUIX, OIICHUBATH
COOTBETCTBHE MOJTYYCHHOTO PE3YNIbTaTa 3asiBJICHHOM LIeJIi, yMEHUE HCTIOIb30BaTh U aHATHM3UPOBATh
KOHTEKCTBI, MIpe/yIaracMbIe B YCIIOBUU 3aaHUN.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe npenMeTHBIX pe3ylbTaToOB MO0 OCBOSHUIO 0053aTEILHOTO COACPKaHUS, YCTAHOBICHHOTO
TaHHOH (hefepanbHOl paboyeii mporpaMMOi, BBIJIEISIIOT: OCBOSHHBIE 00YUYaIONUMUCS HAyYHbIC
3HAHMS, YMEHHS U CITIOCOOBI ACUCTBUM, CIIeM(PUISCKHE IS TTPEIMETHOM 001acTH «XUMUS», BUJIBI
JESTeTLHOCTH MO0 MOJYUYeHUIO HOBOTO 3HaHUS, €r0 HHTEPIpPETalli, IPeoOpa3oBaHuUIO U
MPUMEHEHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenus B 8 kinacce mpeaIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTD y 00YyYaIOUIUXCS YMEHUI:



PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX TOHATUN : aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT,
MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOIHAS U HEOITHOPO IHAS ), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsA aTOMHAsI M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi J0Js1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHNH, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA,
OCHOBAaHUE, COJb, 3JIEKTPOOTPHULIATEIbHOCTbD, CTENIEHb OKUCIICHHSI, XUMUYECKasl peaKus,
KiaccuuKaIus peakinii: peakliuyu COeIMHEHUS, PEaKI[UU Pa3I0KEeHHS, peaKIuy 3aMeIleHuUs,
peakiuu oOMeHa, 3K30- ¥ HIOTEPMUUYECKUE PeaKIuu, TeIUIOBOM 3(h(PeKT peakiuu, Sapo aroma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJInyCc aToMa, XUMUYECKas CBsI3b, TOJSpHAS U
HenoJisipHasi KOBaJICHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBast 10JIs
BellleCTBa (MPOLEHTHAs! KOHIIEHTPAIIMs) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHITHN U IPUMEHSTH 3TU NOHATHUS TpU
OMHCAaHUU BEUIECTB U UX MPEBPALLECHU;

MCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY IS COCTaBICHUs (POPMYJT BELIECTB U YpaBHEHU I
XUMUYECKHUX PEAKIIVM;

OTIPENIeNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSIUHEHUAX, CTENICHb OKUCIICHHS
AIIEMEHTOB B OMHAPHBIX COEAUMHEHUSAX, MPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy
coeluHeHu 1o Gopmysam, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX
COEJIMHEHUSX;

packpsiBaTh cMbIci [lepuoanyeckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE
NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT MX IOJOKEHHUS B
[lepuoanueckoil cucteMe, 3aKOHOB COXPaHEHHUSI MAaCcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUsl, 3aKOHa ABOrajpo;

OIUCHIBATh U XapakTepu3oBaTh TabanuHyto Gopmy [lepuoanyeckoit cuCTEMbl XUMHUUECKHUX
AJIEMEHTOB: Pa3IMyYaTh NOHATHUS «@JIaBHAs nmoArpynna (A-rpynmna)» u «modoynas noarpynna (b-
TpyImna)», Maljible 1 OOJIbIITNE TIEPUO/Ibl, COOTHOCUTH 0003HAUEHUSI, KOTOPhIE UMEIOTCS B TaOIHUIlE
«Ilepnognueckas cucrema XuMuueckux 3y1emMeHToB /. . MenaeneeBa» ¢ 4MCIOBbIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, oO1ee 4Yucio
AJIEKTPOHOB U pacHpeielIeHHe UX MO ANEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMUYECKHE IEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKIE peakiuu (110
YHCITy ¥ COCTaBy YYacCTBYIOIUX B PEAKIIMH BEUIECTB, MO TEINIOBOMY P PEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOICTBA BEIIECTB PA3IUYHbIX KJIACCOB,
MOJITBEP:K/1as ONMCaHUe MPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHHUM COOTBETCTBYIOIIMX XUMHUUECKHUX
peaKuuid;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTABA, BO3MOXHOCTH
IPOTEKaHUSI XUMUYECKUX MIPEBPALICHNI B PA3JINYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO JIOJIIO
XUMHUYECKOT0 JIEMEHTA 10 (JOpMYJIe COETMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MIPOBOAUTH PACUYETHI IO YPAaBHEHUIO XMMHUYECKON PEAKIUY;

IPUMEHSATH OCHOBHBIE ONEPALIMK MBICIUTEIBbHON AESITEIbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATU3AIINIO, KITACCU(PUKAIIUIO, BBISIBIICHUE MPUYNHHO-CIIE/ICTBEHHBIX CBA3EH —
JUIS U3yYEHHSI CBOMCTB BEIIECTB U XUMHUECKHX PEAKIU, €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS
— HaOJII0IeHUE, U3MEPEHNE, MOJIETUPOBAHNE, HIKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBIN);
CJIEIOBaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCYI0H 1 1a00paTOPHBIM 000PYI0BaHUEM, a
TaKXe MpaBujiaM 00paIEeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU 1O BBINOJIHEHUIO
1a60PATOPHBIX XUMUYECKUX OIBITOB IO TIOJYYEHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(Bolopo/a M KUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C OIpeIeIEHHON MaccoBO oei
PacTBOPEHHOTO BEIIECTBA, JIAHUPOBATH U MTPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBIO MHAMKATOPOB (JIakMYycC, (peHondranen,
METUJIOPAHXK U APYTHE).



K xoniry oOyuenus B 9 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTD Y 00YUAIONIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATUNA: XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULATEILHOCTD,
CTETEeHb OKUCIICHUSI, XUMHUUECKasl PEaKIusl, XUMHUECKas CBSI3b, TETUIOBOM (D PEKT peaKinu, MOJIb,
MOJISIPHBIN 00BEM, PaCTBOP, SJAEKTPOIUTHI, HEAJIEKTPOIIUTHI, FIEKTPOIUTHUECKAS AUCCOIUAITHS,
peakiuyu HOHHOTO 0OMEeHa, KaTaau3aTop, XMMHUECKOe paBHOBECHE, 00paTuMble U HEOOpaTUMBIE
peakuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
Y BOCCTAHOBJICHHE, aAJUIOTPOIHUs, aM(OTEPHOCTh, XUMUYECKask CBA3b (KOBAJICHTHAs, MOHHAS,
METAJTMYECKasi ), KpUCTAJUITMYECKask pelIETKa, KOPPO3usi METAIIOB, CIUIABbI, CKOPOCTh XMMUYECKON
peakuuu, npeaenbHo ponycrumas konuenrpaus [IJIK BemecTsa;

WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U IPUMEHSITh 3TH MOHITHUS TIPU
OTIMCaHUU BEIECTB M UX MPEBPAICHUI;

MCIIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY IS COCTaBJICHUS (POPMYIT BEIIECTB U YpaBHEHU I
XUMUYECKUX PEAKLIWM;

OTpeAeNATh BaJICHTHOCTD U CTENEHb OKUCIICHUS XUMUYECKUX AIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAAIIEKHOCTh BEUIECTB K OMPECIEHHOMY KJIACCy COeIMHEHUH M0
dbopmynam, BUJI XUMUYECKOU CBSI3M (KOBaJICHTHAs, MOHHAs, METAJUTMUECKasi) B HEOPTaHUUECKUX
COEJIMHEHUSX, 3apsA]l HOHA [0 XUMHUYECKOH (hopMyIie, XapaKTep Cpelibl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEIMHEHUH, TUIT KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici [lepuonuyeckoro 3akona JI. 1. MenzeneeBa u JeMOHCTPUPOBATH €0
MMOHUMAHUE: OMUCKHIBATh U XapaKTepru30BaTh Ta0mnuHyto hopmy llepuoanyeckoit cucteMbl
XUMUYECKHX AJIEMEHTOB: Pa3inyaTh MOHATHUSA «TJlaBHas moArpynna (A-rpymma)» u «rmodouHas
noarpynna (b-rpynmna)», Maneie u 60JbIINE IEPUO/IBI, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE
UMEIOTCS B MIEPUOINIECKON TaOIHIIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHUX AIIEMEHTOB (COCTaB U 3apsif siipa, 0OIIee YUCIIO AIEKTPOHOB M pacpeie]ICHHE UX 110
AJIEKTPOHHBIM CJ0SM), O0BACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUH B TIpe/iesiax MajbIX MEPUOJA0B U IIaBHBIX MOJATPYIIN ¢ YIETOM CTPOEHHUS UX ATOMOB;
KIIACCU(PUITUPOBATH XUMUIECKUE DIIEMEHThI, HEOPTaHUYECKUE BEMIECTBA, XUMUYESCKUE PEaKIUH (110
YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY A (HEKTy, 0 N3MEHEHHIO
CTereHel OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBATH) 00IIHE U CICTU(UUECKUE XUMUYECKUE CBOMCTBA IPOCTHIX U
CJIOKHBIX BEIIECTB, OJITBEPKIasi OMMCAHKUE PUMEPAMU MOJIEKYISPHBIX U HIOHHBIX YPaBHEHHU U
COOTBETCTBYIOUIUX XUMHYECKUX PEAKIINN;

COCTaBIIATh YPABHEHUS JIEKTPOIUTHUECKON JTUCCOLUALIMU KUCIIOT, HIEI0Yel U coJiel, IOJTHbIE U
COKpalIEHHbIE YPABHEHUS peaKIMii HOHHOTO OOMeHa, YpaBHEHUS PEeaKIil, MOATBEPKIAOIINX
CYLIECTBOBaHUE F'€HETUUYECKOM CBSI3U MEXKTY BELIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMIA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKIHii;

MPOTHO3UPOBATH CBOIMCTBA BEIMIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOBMOKHOCTH MPOTEKAHUS
XUMUYECKHX MIPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT'0 JIEMEHTA 10 (GopMyIie COETMHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEeaKlInH;

coOMI0AaTh MpaBuJia MOTb30BAHUS XUMUYECKOU MOCYI0N 1 1ab0paTOpHBIM 000pyI0BAaHUEM, A
TaKKe MpaBuiia 0OpaIlleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BHITTOTHEHUIO
1a00PaTOPHBIX XUMUYECKUX OIBITOB 0 MOJIYYEHHUIO U COOUPaHUIO ra3000pa3HbIX BEUIECTB
(amMMUaka ¥ yrJIeKUCIIOro ras3a);

MPOBOJIUTH PEAKIIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB: PAClIO3HABATh
OTBITHBIM TTYTEM XJIOPHUA-, OpPOMUI-, HOAU-, KapOOHAT-, pocdaT-, CUIUKAT-, CyIb(aT-, THIPOKCU-



WOHBI, KATHOHBI aMMOHHMSI M HOHBI U3YUYEHHBIX METAJIOB, IPUCYTCTBYIOIIKE B BOJIHBIX PaCTBOpax
HEOPraHMYECKUX BEIIECTB;
NPUMEHATHh OCHOBHBIE OTIEPALIU MBICIUTENBHON ACSITEIIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eH1Ee, CUCTEMATU3AIINIO, BBISIBICHUE MPUUNHHO-CIICICTBEHHBIX CBA3EH — JIJIsl U3yUYEHUS
CBOMCTB BEIIIECTB U XUMHUECKUX PEAKIINA, €CTECTBEHHO-HAYUYHbIE METOIbI TO3HAHMS —
HaOII0/IeHre, U3MEpEeHNe, MOACTUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIIEHHBIH).

00.ru/’

00.ru/’

8 kiace

No HanmeHnoBanue paznenoB u TteM | KojanyecTBO 4aCOB J/IEKTPOHHbIEe (undposbie)
IIPOrpaMMBbl obpa3soBaTe/ibHble pecypcbl

BCETO \ K/p \ Ip/p

Pasnea 1. [lepBoHavyajibHble XUMHYECKUE IOHATHS

1.1 XeMusi  —  BaxHaA 06HaCTf’ 5 0 2 bubmmoreka [{OK https://m.eds|
€CTECTBO3HAHUA U IPAKTUYECKOU
JIEATEJIbBHOCTH Y€EJIOBEKA

1.2 Bemecrsa " XUMHIECKHE | |5 1 0 bubmmoreka LIOK https://m.eds
peakuuu
Uroro no pazneny 20 1 2

Pa3jes 2. BaxxHelilue npeacTaBuTe Il HEOPraHMYEeCKNX BelleCTB

00.ru/’

00.1u/’

2.1 Bosnyx. Kucnopox. Ionatue 6 | 6 0 1 bubmotexa [{OK https://m.eds
OKCHJIaxX

2.2 Bonopon. Ionsmue o kucsotax u | § 0 1 bubmotexa [{OK https://m.eds
COJISIX

2.3 Bona. Pactsopr. Ilonsrue 06 | 5 1 0 bubmotexa [{OK https://m.eds
OCHOBAHUSIX

2.4 OcHoBHBIE K1acChl 11 1 1 bubmmorexa [{OK https://m.eds|
HEOPraHUYECKUX COSTMHEHUN
Hroro no pazneny 30 2 3

Paznen 3. Ilepuoamveckuii 3axkon u Ilepumoamueckas cucrema xumumyeckux 3jiemeHto /[I. W.

MenaeseeBa. CTpoeHue aToMOB. XUMHYeE

ckasi CBsI3b. OKHCJINTEJIHLHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu

00.1u/’

00.1ru/’

00.ru/’

00.ru/’

3.1 Iepuomracckuit 3aKoH w7 0 0 bubmmoreka [{OK https://m.eds|
Ilepuognyeckas cucreMa
xumuueckux osuemenrtos . H.
MenneneeBa. CTpoeHue aToma
3.2 I CBA3D. | 8 1 0 bubmotexa [{OK https://m.eds
OKHCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKLIUH
Uroro no pazneny 15 1 0
PeszepBHOE Bpems 3 0 0
OBUIEE KOJIMYECTBO | 68 4 5
YACOB I10 ITTPOT'PAMME
9 kJ1ace
Ne HanmeHnoBanue pasnenoB U TeM | KojaumyecTBO 4aCOB ONeKTPOHHbIe (umdposbie)
IPOrpaMMBbI obpa3soBaTesibHble pecypcbl
BCETO \ K/p ’ IIp/p
Pazged 1. BemecTBO 1 XMMHYECKHE PeaKIHU
1.1 [loBTOopenue u  yriayosenue | 5 1 0 bubnmoreka HOK
3HaHUW  OCHOBHBIX  pa3JleioB https://m.edsoo.ru/7f41837¢

Kypca 8 kjacca



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

1.2 OcHOBHbBIE 3aKOHOMEPHOCTH | 4 0 bubmmoteka HOK
XUMHYECKUX PEaKIIHM https://m.edsoo.ru/7f41837¢c

1.3 DJIEKTPOJIMTHYECKAss  JUCCOLH- | 8 1 bubmmoteka HOK
anusg. XUMHYECKHE pEaKIuu B https://m.edsoo.ru/7{f41837¢c
pacTBOpax
Uroro no pazneny 17 1

Paznea 2. HemeTaJJibl M X COCIUHEHUS

2.1 OO6mias XapakTepucTuka | 4 0 bubmoTeka HOK
XUMUYECKUX dyieMeHTOB VIIA- https://m.edsoo.ru/7f41837¢c
rpynnsl. ['ajorensl

2.2 OO6mas XapaKTepUCTHUKA | G 0 bubmoTeka HOK
XAMHYECKUX dJeMeHTOB  VIA- https://m.edsoo.ru/7f41837¢
rpynnbl. Cepa 1 e€ COeTMHEHUS

23 O6mas XapaKkTepUCTUKa | 7 0 bubmuoteka HOK
XUMUYECKUX  DJIEMEHTOB  VA- https://m.edsoo.ru/7f41837¢c
rpynnel.  A3oT, ¢ochop u wux
COEIMHEHHUSI

2.4 | OOmas xapakTepucTUKa XUMHU- | § 1 Bubnmorexa LIOK
YeCKUX dJIEMEHTOB IVA-rpyn_ httpSi//l’Il.edSOO.I'U/7f4l 837¢c
Nbl. YTJI€pOoI U KPEMHUN U UX
COCJIMHEHUS
Uroro no pazneny 25 1

Paznea 3. MeTaJyibl M X COCTUHEHUS

3.1 OO0mme cBOWCTBa METAIIIOB 4 0 bubmoTeka HOK

https://m.edsoo.ru/7{41837¢c

3.2 Baxneiimme Meramwiel U uX | |6 1 bubmmoteka HOK
COEJTMHCHUSI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20 1

Pa3znea 4. Xumus u oKpy:Kawias cpeaa

4.1 BemectBa 1 MmaTepuansl B XKU3HA | 3 0 bubnmoteka HOK
YeJIOBeKa https://m.edsoo.ru/7{41837¢c
Hroro nmo paszneny 3 0
PesepBHOE Bpems 3 0
OBIIEE KOJIMYECTBO | 68 4

YACOB I10 ITPOI'PAMME
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