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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsI COCTAaBIICHA HAa OCHOBE TPEOOBAHUI K Pe3yIbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOI IPOrpaMMBbI
OCHOBHOT'O 0011ero oopasosanusi, npeacrasieHHbIx B @PI'OC OO0, a Taxke Ha 0OCHOBE (enepanbHoi paboueil MporpaMMbl BOCIIUTAHUS U C YU4ETOM KOHIEIIUH MPEoiaBaHus
y4eOHOro rpeaMeTa « XUMHsD B 00pa3oBaTenbHbIX oprannzanusx Poccuiickoit denepanmu.

[IporpamMma 1o XuUMuHM Ja€T NpEACTaBICHUWE O LENAX, OOLIel cTpaTermu OOY4YeHHs, BOCIUTAHHS W Pa3BUTHS OOYYAIOIIMXCSl CPEACTBAMH Y4eOHOro IpeaMerTa,
yCTaHaBJIMBAaET 00s3aTeNIbHOE MPEIMETHOE COJIEpIKaHKe, TPEAYCMaTPUBAET paclpesielieHre ero o KiaccaM M CTPYKTYpHUPOBaHHE 10 pa3zenaM U TeMaM MporpamMMbl IO XUMUH,
OIpe/IesIsieT KOJIMYECTBEHHbIE M KauyeCTBEHHBIE XapaKTEPUCTHKH COJNEPKAaHUs, PEKOMEHAYEMYIO IOCIEA0BATENbHOCTh HM3YYEHUS XMMHH C Y4ETOM MEXKIPEIMETHBIX W
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOro mpoliecca, BO3pacTHBIX OCOOCHHOCTEW 00y4arolMxcs, ONMpeAessieT BO3MOXKHOCTH TpenMera Uil peaju3alid TpeOOBaHUH K
pe3ynbTaTaM OCBOSHHS OCHOBHOW 0Opa30BaTebHOM MporpaMMBbl HA YpPOBHE OCHOBHOT'O 00II[Ero 00pa3oBaHus, a TakKe TpeOOBaHUH K pe3ysbTaTaM 00ydeHHs XUMHUH Ha YpOBHE
esIed M3ydeHHs peIMeTa U OCHOBHBIX BUJIOB y4€OHO-IT03HABATENILHOW ICSTEBHOCTH 00YYaIOIIErocs 10 OCBOSHUIO Y4EOHOT0 COIePKaHUSL.

3HaHHe XUMHH CIIY)KUT OCHOBOH JUIsi (pOPMHPOBAHMSI MUPOBO33PEHUsI 00YJAIOIIErocs, ero MpeACTaBIeHNI 0 MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UIPAIOT
(bopMupyemble XUMHUEH MPEJCTABICHHs O B3aUMOITPEBPAIICHHUSIX YJHEPTHU U 00 3BOIIOIMH BEIIECTB B IPUPOJIE, O MYTSIX PELICHHS TI100aNbHBIX MPOOJIEM YCTOWYNBOIO Pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUILIEBOM U SKOJIOTHYECKOH 0€30IacHOCTH, MPOOJIEM 3/IpaBOOX PAHEHHUSL.

N3ydyeHue XUMUH:

CIIOCOOCTBYET pean3aluy BO3MOXKHOCTEH JUTs cCaMOpa3BUTHUS ¥ (POPMHUPOBAHUS KYJIbTYPBI IMYHOCTH, €€ 00Iel 1 GpyHKIIMOHAIBHOH I'PaMOTHOCTH;

BHOCHT BKJIa] B (HOPMHUPOBAHNE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00yJaloIiXCs, HABBIKOB UX CAMOCTOSTEIbHON y4eOHOH NesTeNbHOCTH, 3KCIePUMEHTAIbHBIX
U UCCIIEIOBATENbCKUX YMEHUH, HEOOXOOUMBIX KaK B IOBCEIHEBHOM )KU3HHM, TaK U B IPO(PECCHOHATBHOH NeTeIbHOCTH;

3HaKOMHT CO CIIELM(HUKOH HAyYHOTrO MBIIUICHHS, 3aKJIabIBaeT OCHOBBI LIEIOCTHOTO B3IJIAa HA €AMHCTBO NMPHUPOIBI U YEIOBEKa, SBJSETCS OTBETCTBCHHBIM 3TallOM B
(OpPMHUPOBAaHUH €CTECTBEHHO-HAYIHON IPAMOTHOCTH O0YYarOIHXCST;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-HAYIHBIM 3HAHHAM, K IIPUPOJIE, K YETOBEKY, BHOCUT CBOH BKJIAJ( B SKOJIOIMYECKOEe 00pa30BaHHe
00y4aIoINXCSl.

JlaHHBIE HampaBieHUS B OOyYEHHH XHMHHU OOECIIEUMBAIOTCA CIIEHU(PUKON comepkaHHs y4yeOHOro mpeaMera, KOTOPBIH SBISETCS MEeAAarorH4ecKH aJalTHPOBaHHBIM
oTpa)keHHeM 0a30BOil HAYKH XMMHUH Ha ONpPeeEHHOM JTare e€ pa3BUTHsI.

Kypc xumMum Ha ypOBHE OCHOBHOIO OOIIEro OOpa3OBaHMS OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIMMUCS CHCTEMBl NEPBOHAYANBHBIX IIOHATUH XHMHUH, OCHOB
HEOPraHNYECKON XMMUH U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX MTOHATHH OpPraHUYECKON XHUMUH.

CrpykTypa cozmepKaHusi IpOrpaMMBbI TI0 XUMHUH c(h)OPMUpPOBaHA HA OCHOBE CHCTEMHOrO Moaxoaa K e€ m3ydeHuro. ComepkaHue CKIAAbIBACTCS U3 CUCTEMBI HOHATHH O
XMMHYECKOM DJIEMEHTE U BEIECTBE M CHCTEMBI IOHATHI 0 XUMHYIECKON peakiyu. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHM30BaHbI MO MPUHIHUITY TOCIEI0BATEILHOTO Pa3BUTHS
3HAHUH Ha OCHOBE TEOPETUYECKUX MPEICTaBICHUN PA3HOTO yPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO yIE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepuonnueckoro 3akona J[. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHAa XUMUM;

— Y4€HHS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— TIPEACTAaBIICHNI 00 3JIEKTPOTUTHIECKON TMCCONMANNH BEIIECTB B PACTBOpAXx.

Teoperndeckne 3HAHHUSA PACCMATPUBAIOTCS HA OCHOBE SMIHMPHUYECKH TOMYYEHHBIX M OCMBICIEHHBIX (DAKTOB, Pa3BHUBAIOTCS MOCIEIOBATENbHO OT OXHOTO YPOBHS K
JpYroMy, BBITTONHSAS (PYHKIINN OOBSICHEHHS M IPOTHO3UPOBAHUS CBOIMCTB, CTPOESHHS M BO3MOXXHOCTEH PAKTUIECKOT0 IPIMEHEHUSI U TTOTYIEHHSI N3 y9aeMbIX BEIIECTB.



OcBoeHHE TPOTrPaMMEBI MO0 XUMHUH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABJICHHS O XMMUYECKOH COCTABJIAIONICH HAYYHOW KapTUHBI MHpa B JIOTHKE ¢€ CHCTEMHOM
TIPUPOJIBI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM MTO3HAHUS B HayKe. V3yueHne XUMUH MPOUCXOTUT C MPUBJICUCHUEM 3HAHUIA U3 PaHEe U3YUCHHBIX YIeOHBIX
npeaMeToB: «Okpyxaroumid Mup», «buonorus. 5—7 knaccel» U «®Pusuka. 7 Knacey.

[Ipu u3ydeHUH XUMHH TPOUCXOMHUT (POPMHUPOBAHHE 3HAHHIA OCHOB XMMHYECKOW HAyKH KakK O0JacTH COBPEMEHHOTO €CTCCTBO3ZHAHUS, NMPAKTHUCCKOH MESITEIBHOCTH
YeIIoBEeKa M KaK OJHOrO M3 KOMIIOHCHTOB MHUPOBOHM KYJIbTYPHL 3ajadya yueOHOro IpeaMeTa COCTOUT B OPMUPOBAHUH CHCTEMBI XHMUYECKUX 3HAHUN — Ba)KHEHIHMX (DaKTOB,
TIOHSATH, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHHH, JOCTYIHBIX 0000IIEHHI MHPOBO33PEHUSCKOI0 XapaKTepa, sI3bIKa HAYKH, B IPUOOIICHUH K HAYYHBIM METOJ[aM TO3HAHHS MTPH
W3YYCHHUH BEUICCTB U XUMUICCKUX PEAKITHii, B (JOPMHUPOBAHUH U PA3BUTHH ITO3HABATEIBHBIX YMEHUH M MX IPUMCHEHUH B y4eOHO-TT03HABATEILHON U y4eOHO-UCCIIEIOBATEIBCKOM
JeSITEeIIPHOCTH, OCBOCHUHY ITPABHJI 0E30IMaCHOT0 O0OPAIIICHHUS ¢ BEIICCTBAMU B MIOBCEAHEBHOM HKU3HHU.

[Ipu u3yyeHnn XMMHUU Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMs BaXKHOE 3HAYCHUE MMPUOOPEITH TAKKE IICTTH, KaK:

— (opMHPOBaHUE HHTCIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BAaHHUIO, COTPYIHHYCCTBY, CAMOCTOSATCILHOMY MPHUHSATHIO PEIICHHH, CHOCOOHOU
aaanTUpPOBATHCA K 6I)ICTpO MCHAKIIUMCS yCJ'[OBI/IHM KU3HU,

— HaIpaBJIEHHOCTh O0YYEHHs HA CHCTEMAaTH4eCKOe MPHOOIICHHE O0YYaromMXCsl K CAaMOCTOSITENbHON MO3HABATENLHOM NIESTEIbHOCTH, HAYYHBIM METO/IaM TO3HaHUS,
(OpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMUM;

— obecrieueHne YCIIOBHH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO O0YYAIOIMMUCS OTbITa Pa3HOOOPa3HOW AESTEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB
(KJ'I}O‘-ICBBIX KOMHCTCHHHﬁ), HUMEOIIUX yHI/IBepcaanoe 3HAYCHUEC JId PA3JIMYHBIX BUAOB ACATCIbHOCTH,

— (opmupoBaHue 00mIeH (QYHKIMOHAIBHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHCIIE YMEHHU OOBSICHATH M OLCHUBATH SIBIICHUS OKPYXAIOLIEr0 MHpa,
WCTIONB3Ys 3HAHUS U OIBIT, IOJyYCHHbIE IPU U3YYCHUN XUMUH, IPUMEHSTh UX MIPU PELICHUH MTPOOIEM B IIOBCEJHEBHOM KU3HHU U TPYJOBOH IESATEIHHOCTH;

— (dopmupoBaHuE Yy OOYYAIOIIUXCSI TYMAaHUCTHYECKUX OTHOLICHUI, MMOHMMAaHHs LIEHHOCTH XUMHYECKUX 3HAaHMW Ui BBIPAOOTKM JKOJOTMHYECKH IIENeco00pa3Horo
TIOBE/ICHHS B OBITY M TPYJOBOU JIESITENBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3JI0POBbS U OKPYKAIOLIEH IIPUPOIHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOGHHUS OOIEUEOBEUYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JallbHEHIIEro 00y4eHHs.

OO0riiee YKCII0 YacoB, OTBENEHHBIX ISl M3YUEHHs XUMHUH Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHusi, coctaBisieT 136 yaco: B 8 kiacce — 68 yacoB (2 yaca B HEJENIO),
B 9 xiacce — 68 "acoB (2 gaca B HEJIEINIO).



COJAEPXAHUE OBYYEHUA

8 KJIACC

IlepBonayagbHbIe XUMHUYECKHE TIOHATHS

[Ipenmer xumun. Ponb Xxumuu B xKU3HY YenoBeka. XUMHA B cUCTeMe HayK. Tena u BenjecTBa. @u3nueckre cBOIMCTBA BELECTB. ArperaTHoe coCTOsiHUE BelecTB. [lonaTue
0 MeTojax IMo3HaHus B XUMUH. HucThle BemecTBa u cMecH. CriocoObl pa3eseHust CMECEH.

ATOMBI U MOJIEKYNbl. XUMHUECKHE 1eMeHTbl. CUMBOJIBI XMMHYECKUX 31€MEHTOB. IIpocThie U clojkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumndeckast (opMmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBa cocTaBa BemiecTB. OTHocuTenbHasi aromMHas macca. OTHOCHTeNbHas
MOJIEKYyJIsIpHas Macca. MaccoBasi 10151 XUMHUYECKOT0 3JIEMEHTA B COETUHEHUU.

KommuectBo Bemectea. Mons. MonsipHas Macca. B3anMoCBsI3b KOJIMYECTBa, MacChl U YMCIa CTPYKTYPHBIX €IMHHMIL BellecTBa. Pacuérel mo gopmynaM XUMHYECKUX
COEAMHEHUM.

duznveckre 1 XMMUYECKHUE SBJICHNS. XMMUYEcKast peakiys U e€ NpU3HaKky. 3aKOH COXpaHEHHs MacChl BeIeCTB. XUMHYECKHe ypaBHeHuUs. Kitaccudukarys XuMHIeCKIX
peakuuii (CoeIMHEHH s, Pa3JIOKEHUsI, 3aMeeHHs, 0OMEeHa).

Xumuueckuii 3kcnepumenm:

3HAKOMCTBO C XUMHYECKOMH MOCY 10H, TpaBUIaMu paboThI B 1a00paToOpHu U NpuéMaMu o0pallieHusl ¢ JIabopaTopHbIM 000pYyI0BaHUEM, H3YUSHUE U ONMCaHUE PH3HYECKUX
CBOICTB 00pa3Ii0B HEOPraHMYECKUX BelIeCcTB, HaOmoeHne (u3ndeckux (TUIaBIEHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYyINKe, KMIEHHWE M KOHJCHCAlUsl BOAbI) U
XMMHUYECKHX (TOPEHUE CBEYH, IPOKAIMBAHUE MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTON) SIBJICHHI, HAOII0/IEHUE U ONIMCaHUE TPU3HAKOB MMPOTEKAHUST XUMUYECKUX
peaxiuii (pa3ioKeHue caxapa, B3aUMOICHCTBHE CEPHOM KUCIOTHI C XJIOPHIOM Oapusi, pa3iioxkenue ruapokcuaa Meau (I1) mpu HarpeBaHuH, B3aUMOICHCTBHE JKeJie3a C paCTBOPOM
comu meau (II), m3ydeHue cnocoOOB pasjienieHHs CMecel: C MOMOIIBI0 MarHuTa, (UIBTPOBAHWE, BBIMAPHBAHHUE, NUCTWUIALMS, XpoMartorpadus, NpoBeleHHE OYMCTKU
MIOBapEHHOW COJIM, HAOJIIOICHUE 1 ONMMCAHKE PE3Y/IbTATOB IPOBEACHHUS OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAacChl, CO3AaHUe MOAIENIeH MOJIeKy I (ILIap OCTEP)KHEBBIX).

BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKUX BeILECTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT u pocToe BemectBo. Haxoxenue kuciopoia B Ipupoze, pu3nueckue 1 XMMHYECKHe CBOMCTBA (PeaKkun
ropenusi). Oxcuzpl. [Tpumenenue kucnopoa. CriocoObl ModydeH st KUCI0po/ia B 1JaO0paToOpUu U MPOMBILLIEHHOCTH. KpyroBopoT kuciiopozaa B puposie. O30H — ajIoTporHas
MoudUKaIMs KUCIOPO/Ia.

TerutoBoi 3 hekT XUMUIECKOH peakIiy, TePMOXUMUYECKUE YPaBHEHNU, 9K30- U SHAOTEPMUUYECKUE peakiiy. TOIIHBO: Yroyib U MeTaH. 3arpsA3HeHne BO3/1yXa, yCHICHHEe
MapHUKOBOro 3¢ deKra, pa3pylieHre 030HOBOTO CIIOS.

Bonopox — anemeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopona B npupoae, GU3HIecKre U XUMHYECKHe CBOWCTBA, IPUMEHEHHE, cloco0b! monydeHus. Kuciorsl n
COJIH.

MossipHBIit 006EM Ta30B. Pacy€rhl o XMMHUYIECKUM YpaBHEHUSIM.

®uznyeckue cBoKcTBa BoAbl. Boga kak pactBoputens. PactBopsl. HackileHHbIE M HEHACBIILEHHBIE PACTBOPBL. PacCTBOpUMOCTH BELIECTB B BoAE. MaccoBasi 10715 BELIECTBA
B pacTBOpe. XUMHYECKHE CBOIMCTBA BOAbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B XKU3HH YeloBeKka. KpyroBopot Boabl B pupojie. 3arpsi3HEHHE IPUPOAHBIX Box. OxpaHa
1 OYMCTKA IPUPOIHBIX BOI.

Knaccudukarms neopranndeckux coeannennii. Oxenapl. Kiaccudukaiyst oKCHIOB: coneoOpa3yroine (OCHOBHbIC, KUCIOTHBIE, aM(OTEpHbIE) U HECOIe00pa3yroIIHe.
Homenxknarypa okcuaoB. @U3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. IlomydeHre okcuaoB.

OcuoBannsa. Knaccudukamus ocHOBaHWH: MENOYM W HEPACTBOPHMEIE OCHOBaHUA. HomeHkIaTypa ocHOBaHWHA. DPU3MYECKHE M XUMHYECKHE CBOMCTBA OCHOBAHHIA.
ITonyuenne ocHOBaHUM.



Kucnorsl. Kitaccngukamust kucnor. Homenknarypa kucior. du3ndeckne M XUMHYECKHE CBOMCTBa KUCHOT. Psan aktuBHoctn meraiuioB H. H. Bekerosa. Ilomydenue
KHCIOT.

Conu. HomeHknarypa coneil. duzndeckne 1 Xxumudeckue cBoiicTsa coneil. [lomydenue coneit.

I'eneTnueckast cBA3b MEXAY KJIaCCAMU HEOPTaHUYECKHUX COEIUHEHUH.

Xumuueckuii IKcnepumennt:

Ka4yecTBEHHOE Olpe/ieNieH e Coep KaHus KHCIIOpo/ia B BO3yXe, OIydeHne, COOMpaHne, paclio3HaBaHUe U U3ydeHUE CBOMCTB KUCIOPO/1a, HaOII0IeHHE B3aNMOICHCTBUS
BEIIIECTB C KUCIOPOAOM U YCIOBUSI BOSHUKHOBEHHS U ITPEKPAIEHHs TOpeHus (11okapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OIMCaHUE UX CBOWCTB, MONyYEHUE, COONpaHHe,
pacrio3HaBaHME W HM3Yy4EHHE CBOKMCTB BOmopoja (ropeHwue), B3amMmopeicTBue Bogopona ¢ okcuaoMm Menu (II) (Bo3MOXKHO HCITONb30BaHHME BHAEOMATEPHAIOB), HAOJIOAEHUE
00pa3IoB BEIIECTB KOJINYECTBOM | MOIb, HCCIENOBaHHE OCOOEHHOCTEH PacTBOPEHHS BEIECTB C PAa3JIMYHON PacTBOPHMOCTHIO, IPUTOTOBJIEHHE PACTBOPOB C ONpENeNEHHON
MaccoBOH JIoNieil pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTajllaMH (HATpHEM M KajJblHeM) (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEpPUAIIOB), HCCIEIOBaHHE
00pa310B HEOPraHWYECKUX BELIECTB Pa3IMYHBIX KIIaCCOB, HAOIOIEHIE U3MEHEHNST OKPACKH MHIMKaTOPOB B PACTBOPaX KUCJIOT M IIeslovel, M3ydeHne B3auMOACHCTBUS OKCH A
menu (II) ¢ pacTBOpoM CepHOI KUCIIOTHI, KUCIOT C METaJUIaMH, PeakiMii HeWTpannu3aluy, MoTydeHne HepacTBOPUMBIX OCHOBAaHHH, BEITECHEHHE OJHOTO MeTajjia IPYTuM U3
pacTBOpa CONH, pelleHre SIKCIIepUMEHTaIbHbIX 3a/au Mo TeMe «BakHelimue kiaccsl HEOPraHWIECKUX COSTUHEHUI.

Ilepnoanueckuii 3axoH n Ilepuognyeckas cucreMa xumuyeckux jieMeHToB . M. MenneneeBa. CTpoeHue atoMoB. XuMnueckasi cBsisb. OKHCIUTeJIBLHO-
BOCCTAHOBHUTE/IbHbIC PeaKINu

[TepBble MONBITKY KJIacCH(DUKAIMUA XUMUUECKHUX dJIeMeHTOB. [IoHsTHE 0 rpynnax CXOHBIX AJIEMEHTOB (ILEJI0UHBIE U IIEI0YHO3EMEIIbHBIC METAILIIbI, TAIOTeHbI, THEPTHBIE
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpPHbIE OKCH/IbI U THPOKCHUIBL.

[Mepuoauueckuii 3axoH. Ilepuoanyeckast cucteMa xuMmudeckux snementoB JI. M. MenpeneeBa. Koporkonepuonnas u amuHHONepuoaHas Gopmsl [lepuogunueckoit
cucteMbl xuMmuueckux anemenToB 1. M. Menneneesa. Ilepuoas!t u rpymnmel. @u3nyecKuii CMbICH MOPSIKOBOIO HOMEpA, HOMEPOB NIEPUO/A U IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sep. M3orombl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepmogndeckoii
cucremsl JI. . MenneneeBa. XapakTepucTKa XMMHUECKOr 0 3JIEMEHTA 10 €ro nojioxeHuro B Ilepuonuueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJiyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETAJUIMUECKUX CBOWCTB I10 IPYIIAM U MEPHOaM.

3nauenue Ileproamueckoro 3akona u Ileprnoandeckoil cucTeMbl XUMHUUECKHX 3JIEMEHTOB [UIA Pa3BUTHA HayKH U npaktuku. J{. 1. MenzaeneeB — yd€HbIN U TpaskJaHKH.

Xumudeckast cBs13b. KoBasieHTHas (MoIApHask U HEMOMSAPHAsT) CBsI3b. DIIEKTPOOTPULIATEIEHOCTh XUMHYECKUX 3JIEMEHTOB. MlOHHas CBSI3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuy. IIporieccs! OKucaeHus: 1 BoccTaHoBIeHUs. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuil 3kcnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOACHCTBHE THAPOKCH A IMHKA C PACTBOPAMH KHCIIOT U LIEN0YeH, IPOBEJEHIE OIBITOB, MIITIOCTPUP YIOIIIX
MIPUMEPBI OKUCITUTEbHO-BOCCTAHOBUTEBHBIX PEAKLUM (TOPEHUE, PEAKIIMN PA3JIOKEHUS], COSIUTHEHNS).

Mearcnpeomemmuvie ceazu

Peanuszanus MeXNpeaIMETHBIX CBA3€H MPH M3YYCHWH XUMHHM B § KIIACCE OCYIIECTBIISETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
TIOHATHH, SBJISAIOIIUXCS CHCTEMHBIMH UL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIe MMOHATHS: HAay4HBIH (aKT, THUIOTE3a, TEOpHs, 3aKOH, aHAJM3, CHHTE3, KJIacCH(pHKAIUS, NepUOANYHOCTh, HAOIIOJEHHE, SKCIePUMEHT,
MOJIEIUPOBaHNUE, U3MEPEHHE, MOJIETb, SBICHHE.

@duznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIN/I, H30TOIIbI, PaJIMOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUIECKUH 3aps, BELIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, a3, PU3NIECKHUE BEIMUNHBI, CAUHUIBI N3MEPEHHS, KOCMOC, TIITaHeThl, 3B€37161, ComHIIE.

Buonorus: gorocunres, aprxanue, 6mocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPAIIBI, TOPHBIE TIOPOABI, TOJIE3HBIE HCKOMTAEMBbIE, TOTUIMBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XuMuUecKast peakius

[eproanueckwuii 3akoH. [lepnoandeckas cucrema xuMuaeckux aneMenToB [l. 1. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB XUMHYECKUX
9JIEMEHTOB IEPBBIX TPEX MEPHO/IOB, KNS, KATbLII U UX COSTMHEHUI B COOTBETCTBHY C TIOJIOKEHNEM 3IIEMEHTOB B [lepronnieckoil cucremMe U CTpOeHHEM HX aTOMOB.

CrpoeHue BemecTBa: BHIBI XUMHUYECKOH CBS3H. THIBI KPHCTAJUIMYECKHX PEUIETOK, 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW PEmIETKM M BUA
XUMHMYECKOH CBA3ZH.

Knaccudukamnms u HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJlacCaM HEOPTaHWYECKHX COEAMHEHUH,
TeHETUYECKasl CBSI3b HEOPTAaHUYECKHX BELIECTB.

Knaccudukanms XUMUYECKHX PEaKIHi 10 pa3IMYHbIM MpPH3HAKaM (TI0 YMCIY U COCTaBY YYacTBYIOUIMX B PEAKLUH BELIECTB, IO TEIUIOBOMY 3((EKTy, 110 U3MEHEHUIO
CTENeHeH OKHUCIIEHHUsI XUMHYECKUX JJIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTajau3aTropa). JK30- M JHIOTEPMHUUECKHE PEaKIINK, TEPMOXHUMUYECKHE yPaBHEHHSI.

[NonsiTne o ckopocTy XUMHUUecKoi peakuuu. [loHsiTHE 00 0OPATUMBIX U HEOOPATUMBIX XMMHUUECKUX peakiusx. [IoHSITHE O rOMOI€HHBIX U FeTEPOTeHHBIX PEaKIHIX.
[onsitue o karanuse. [ToHsiTHE 0 XMMUUECKOM paBHOBecHH. DaKTOpHI, BIUSIONINE Ha CKOPOCTh XMMUYECKOH PEaKIH U MOJI0KEHHE XUMHIECKOI'0 PAaBHOBECHSL.

OKHCIUTENTHHO-BOCCTAHOBUTENILHBIE PEaKIH, JJIEKTPOHHBIM 0ajJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIbHOW peakiuu. CocTaBlieHHE YpaBHEHMH OKHCIHTEBHO-
BOCCTaHOBUTEJBHBIX PEAKIMIA C NCTIOIb30BaHHEM METO/a AIIEKTPOHHOIO OanaHca.

Teopust PJEKTPONTUTHIECKON NUCCOMMAIIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOIUAIINY BEIIECTB C Pa3IMYHBIMUA BUIAMH XUMUYECKON
cBs3u. Crenenp aucconuarvi. CHIbHBIE U cla0ble 3JIEKTPOIHUTHL

Peakiin HOHHOTO OOMeHa. Y CIIOBUsI IPOTEKaHHs peakiMii HIOHHOro oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHHs peaknuii. CBOWCTBA KUCIOT, OCHOBaHUH U
coJieil B cBeTe MpezcTaBiIeHni 00 3JeKTPOIUTHYEeCKON aucconmannu. KayecTBeHHbIe peakiiiy Ha UOHBL. [IoHATHE 0 THApONIN3E COMed.

Xumuueckuii sIxcnepumennt:

O3HaKOMJICHHE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPIraHMYECKHUX BELIECTB — METaJUIOB M HEMETaJUIOB (TpaduTa 1 ajiMasa), CIOKHBIX BEIECTB (XJI0pHIa HAaTpHs),
HCCIIEIOBAaHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOM peakIMu OT BO3ACHCTBUS Pa3iIMYHBIX (aKTOpPOB, MCCIEOOBaHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, HpoIiecca
JMCCOLMAIIN KUCIIOT, LIEToUeH U conel (BO3MOYKHO UCIIONBb30BAHUE BHEO MaTEPUAIIOB), IIPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs PEaKIii HOHHOTO
obMeHa (0Opa3oBaHHe OCajiKa, BBIICICHUE ra3a, 00pa30BaHUE BOABI), ONBITOB, HILIIOCTPUPYIOLIMX PUMEPhI OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIUi (ropeHue, peaknuu
Pa3JI0KEeHUs, COSIMHEHNS), paclIO3HaBaHUE HEOPTaHMUECKHUX BEILIECTB C MIOMOIIbI0 KAUECTBEHHBIX PEaKlnii Ha MOHBI, pEIlICHNE SKCIEPUMEHTAIBHBIX 3a/1ad.

HemeTtanibl 1 MX coeqNHEHUs

OOmas xapakTepucTHka rajoreHoB. OcoOeHHOCTH CTPOESHHUsSI aTOMOB, XapaKTepHbIE CTeleHH okucieHus. CTpoeHHe M (DU3MUYECKHEe CBOMCTBA MPOCTBIX BELIECTB —
rajoreHoB. XMMHUYECKHE CBOICTBA Ha MpHUMepe Xjopa (B3auMoAeicTBHE ¢ MeTaUlaMH, HEMeTalllIaMy, menodamu). Xinoposogopoa. ConsHas KHCI0Ta, XMMHUUECKUE CBOMCTBA,
MIOJTy4eHue, IpuMeHeHue. [leficTBre XJIopa 1 XJIOpOBOJOPO/ia Ha OpraHn3M uelioBeKka. BaxxHeiime XIopuas! 1 UX HaXOXKIECHHE B IPUPOJIE.

O6mras xapakrepucTuka 31eMeHTOB VIA-rpymmer. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepHBIE CTEeHN OKuciaeHus. CTpoeHne M (U3NIECKHe CBOMCTBA MPOCTHIX
BEILECTB — KUCIOPO/a U Cephl. AJUIOTPOIHBIE MOAU(DHUKAIINN KHCIOPO/A U Cepbl. XUMHUUECKHE CBOWCTBA cepbl. CepoBOAOPO, CTpOSHHUE, (PH3NIECKUE M XUMHIECKHE CBOHCTBA.
OKCHIIBI cephl KaK MPeACTaBUTEHN KHCIOTHBIX OKCHAO0B. CepHas KHCI0Ta, (PU3NIECKHe M XUMUIECKHE CBOMCTBA (00IIHe KaK MpeACTaBUTENS Kilacca KUCIOT U CIIeHU(pIIECKHUe).
XUMHUYECKHE PEAKIH, JIKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOc00a MOMy4eHHs CepHON KUCIOThL. [Ipumenenne cepHoi kucnorel. Conu cepHOI KHCIOTHI, KaueCTBEHHAs
peakius Ha cynbdaT-uoH. HaxoxneHue cepbl M €€ COSOUHEHHH B NpHpone. XHMHYECKOE 3arps3HEHHE OKpYXKaloIleld Cpembl COCAMHEHUSIMH Cepbl (KUCIOTHBIC NOMKIH,
3arps;3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBPAIICHHS.

OO0m1as xapaKTepUCTHKA IIeMeHTOB VA-Tpymnmbl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTETIEHN OKHCIEHUS. A30T, paclpoCTpaHeHUE B IPUpoJe, pru3maeckue
1 XUMHYECKHe cBoiicTBa. KpyroBopor a3ora B mpupose. AMMHAK, €ro (U3MYecKne U XUMHYECKHE CBOICTBA, MOTydeHHe W puMeHeHne. Conmn aMMOHUS, UX (pusndeckue n
XVMHUYECKHE CBOMCTBA, NMpUMeHeHne. KadecTBeHHas peakiysi Ha MOHBI aMMOHHS. A30THas KHCIOTa, e ToiydeHHe, (U3MUecKne M XMMHUYECKHE CBOMCTBa (0Omme Kak



TIPE/ICTaBUTENS KiTacca KUCJIOT U criennduyeckue). Vcronp30Banie HUTPATOB M COJICi aMMOHUS B Ka4eCTBE MUHEPAIBbHBIX YA0OpeHHH. XMMUYECKOe 3arps3HEHHE OKpYKatomen
cpesbl COSAMHEHNSIMH a30Ta (KUCIIOTHBIE AOXKIM, 3arpsi3HEHHE BO3yXa, ITOYBBl M BomoéMoB). docdop, amorponnsie Moandukanun ¢pochopa, GpuU3HIeckre U XUMHYECKHE
coiictBa. Oxcun pocdopa (V) u dochopHas kuciora, GU3NIECKIC U XUMUIECKUE CBOICTBa, omydeHue. Vcmons3oBanue hochaToB B KauecTBE MUHEPATBHBIX YIOOPCHUH.

OOmas xapaktepuctuka s1aeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE CTEHEHH OKHUCICHUs. YTIEpoJ, ajuIOTPONHBIE MOAM(HUKALNH,
pacripocTpaHeHue B Ipupoje, hu3nueckrue 1 XuMU4IecKue cBoiicTa. Ancopomus. KpyroBopot yriaepoana B ipupoae. OKcuabl yriiepona, ux (pu3ndeckne n XMMHUUECKUe CBOMCTBA,
JIEHCTBYE Ha KHUBbIE OPTaHU3MBI, TTOJTYYEHUE U TPUMEHEHHE. DKOJIOTHYeCcKHe MpoOIeMsl, CBsI3aHHbIe ¢ oKcuaoM yriepoza (IV), rumoresa riio0aapHOrO MOTETUIEHHS KIIMMaTa,
MIAPHUKOBBIM 3¢ QeKT. YronbHasi KACIoTa M e€ CoNu, X (pu3nueckre M XMMHUYECKHE CBOMCTBA, MOJTydeHHE M NpuMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanpHBle MOHATUS OO0 OPraHWYECKHX BEHIECTBaX KaK O COSNWHEHHSX yriepona (MeTaH, 3TaH, STWIEH, alleTHJICH, STaHoJ, TIUIEPUH, YKCYCHAs KHCIIOTa).
[IpupoaHbIe HCTOYHUKH YIIIEBOAOPOJIOB (YroNb, IPUPOIHEIH Ta3, HETh), MPOAYKTHI X NepepaboTKy (OEH3HH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [1oHsATHE O OHONOrHYecKn
Ba)KHBIX BEIIECTBAX: KHUpPaX, Oellkax, YrIeBoJax — U UX POJIH B )KU3HH YeJIoBeka. MaTepHuanbHOE €AMHCTBO OPraHMYECKUX M HEOPTaHWMYECKUX COCMHEHHH.

Kpemnwid, ero ¢pusnueckne 1 XMMHUYECKHE CBOICTBa, MoydeHne U npuMeHeHne. CoemmHeHns KpeMHust B mpupone. O6mme npencrasienus o6 okcuae kpemuus (IV) u
KpeMHHeBoH kuciore. CHIIMKATHI, UX UCIIONB30BaHUE B OBITY, B TPOMBIIUICHHOCTH. Ba)kHelIne cTpouTeNbHbIe MaTepUalbl: KepaMHKa, CTEKIIO, IEMEHT, OETOH, KeIe300eTOH.
[TpoGiiembI OE30I1aCHOTO HCIIOIB30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHOM JKU3HH.

Xumuueckuii sIxkcnepumenm:

u3y4deHue o0pa3lOB HEOPTraHWYECKHX BELIECTB, CBOMCTB COJITHOM KHCJIOTBI, MPOBEJACHHE KAYeCTBEHHBIX pPEaKIMil Ha XJIOPHI-MOHBI M HAOIIOJICHUE MPU3HAKOB MX
NPOTEKAHUS, OIBITHI, OTpAXKAIOUMe (PU3MYECKUE W XUMHYECKHE CBOMCTBA TAJOTEHOB U HMX COEIUHEHHH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAJIOB), O3HAKOMIICHHE C
oOpa3iamMu XJOpPHIOB (TajJOreHUI0B), O3HAKOMJICHHE C OOpaslamMu cepbl M €€ COCIMHCHHAMH (BO3MOXKHO HCIOJIB30BAaHHWE BHICOMATEPHANIOB), HAOIIOACHHUE IpoIiecca
0o0yrnMBaHus caxapa Ioj| AeHCTBUEM KOHIIEHTPHPOBAHHOW CEPHOM KUCIIOTHI, U3y4€HHE XMMHYECKHX CBOMCTB pa30aBlIeHHOW CEpHOI KUCIOTHI, POBEACHHE KayeCTBEHHOU
peakuuu Ha cynb(aT-uoH U HaOJIOIeHUe IPU3HAKa e€ MPOTeKaHUsl, 03HAKOMIIEHHE ¢ (pU3NYeCKHMHU CBOiicTBaMH a30Ta, (hocdopa 1 nx coequHEHHH (BO3ZMOXKHO HCII0Ib30BaHUE
BUJICOMATEpUalIoB), oOpa3laMu a30THBIX U (GocopHBIX ynoOpeHHi, monydeHue, coOupaHue, paclio3HaBaHWE M M3YYCHHE CBOWCTB aMMHAaKa, NPOBEJCHHE KayeCTBEHHBIX
peakiuii Ha HIOH aMMOHHMS U (ocdaT-noH 1 M3ydeHHe MPU3HAKOB UX IPOTEKaHMs, B3aNMOEHCTBHE KOHIIEHTPUPOBAHHON a30THOH KUCIIOTHI C MEABIO (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATEPUAJIOB), HM3y4YE€HHE MOJENEeH KPHCTAUIMYECKHX PEIIETOK anMasa, rpadura, QyaiepeHa, O3HAKOMIIEHHE C IPOLECCOM aACOPOLMH PAacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM IPOTHBOra3a, MoIydeHUe, COOMpaHre, paclio3HaBaHUE U U3y4EHHE CBOMCTB YIVIEKHCIIOTO I'a3a, IPOBEACHUE KaUECTBEHHBIX PEaKIMil Ha
KapOOHAT M CHJIMKAaT-MOHBI U U3y4YeHHe IIPU3HAKOB UX IIPOTEKaHUs, 03HAKOMJIEHHE C IPOAYKIHEH CHIIMKAaTHON IPOMBILITIEHHOCTH, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe
«Baxxnelme HeMeTauIbl U UX COEAUHEHUS».

MeTa/sIbl M MX COCIMHEHHS

OO1as XxapakTepUCTUKAa XMMUYECKHX 3JEMEHTOB — METAJUIOB HA OCHOBAHHMHM UX IoyiokeHHs B [leproandeckoi cucteme xumuueckux snemenToB Jl. M. Menneneesa u
cTpoeHus atoMoB. CTpoeHne MeTanIoB. MeTaundeckasi CBsI3b U METAJUINYECKast KpUCTAIITMYECKas! pEeIIETKa. DIEKTPOXUMHUIECKUN P HAIIPSHKECHNH MeTaiuioB. usnyeckue u
XIMHYeCKHe CBOiicTBa MeTasutoB. OOImmue croco0s! momydeHus MeTauioB. [[oHsITHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIUIaBH (CTalb, YyTyH,
JIOpaTIOMUHAHN, OpOH3a) U X IPUMEHEHHE B OBITY U P OMBIIIIICHHOCTH.

Illenouynsie MeTasuibl: oaoxeHue B [lepuonnyeckoil cucreme xumudeckux snemeHToB 1. M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HaXOXAeHUE B pupoae. Guznueckue
1 XUMHYECKHE CBOICTBA (Ha ITpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HATPHS U Kaiusl. [IpuMeHeHne menodHbIX METaJyIOB M UX COeUHEHHH.

IllenoyHo3eMeNbHBIE METAIBI MAarHUMl W KajlblMid: nojoxkeHue B Ilepuoanueckoi cucreme xumuueckux snemeHToB . M. MenpneneeBa, CTpOE€HHE KX aTOMOB,
HaxOoXJIeHHe B mpupone. Pu3ndeckue 1 XUMHIECKHE CBOWCTBA MarHus M KaJblusl. BakHeWme coequHeHNs KanbIys (OKCHI, THAPOKCH, COoH ). JKECTKOCTh BOMIBI M CITOCOOBI
e€ yCTpaHEHHUs.



ANIOMUHUIN: IOJI0KEHNE B HepHO)lPI‘IeCKOﬁ CHUCTEMEC XMMHUUYCCKUX DJICMCHTOB ,Z[ n. MeHz[eneeBa, CTPOCHHUEC aTOMA, HAXOXKIACHUC B IPUPOIC. Ddusnyeckre 1 XUMHYECKIE
CBOMCTBA aJTIOMUHHS. AM(l)OTCpHI)IC CBOMCTBa OKCHUAa U TUAPOKCHUAA aJIFOMUHUA.

XKernezo: monoxeHue B HepPIOZ[PI‘leCKOfI CUCTEMEC XUMHNUYCCKUX DJICMCHTOB I[ n. MCHHCHCGB&, CTPOCHHEC aTOMa, HAXOXJICHUEC B IPUPOIEL. duzndeckne ¥ XUMUYSCKUE

cBoiicTBa xene3a. Okcupl, ruapokcus! U con xenesa (II) u sxenesa (III), ux cocras, cBOWCTBA U MOTydEHHE.
Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMi METaJUIOB W CIUIaBOB, WX (U3MYECKUMH CBOMCTBAMH, H3y4€HHE DE3YJIbTaTOB KOPPO3MM METAUIOB (BO3MOXKHO HCIOJNB30BaHHE
BHJICOMATEPHAJIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBITHSI U HATPHUSA C BOJOM (BO3MOXHO HUCIIOIH30BAHUE BUICOMATEPHATIOB), UCCIICIOBAHUE CBOMCTB KECTKOH BOJIBI,
mporiecca TOPSHUS JKene3a B KUCIopoae (BO3MOKHO HCIIONB30BAaHUEC BHICOMATEPHAJIOB), MPH3HAKOB NPOTCKAHUSA KAYCCTBCHHBIX PEAKIMA HAa WOHBI: MarHus, KaJbIus,
afOMUHUSA, 1MHKA, kene3a (1) u keneza (III), menm (II), HAOMIOJACHUE W ONKICAHKE MPOIECCOB OKPAIIMBAHUSA IUIAMEHH WOHAMH HATPUS, KIS U KAJIbIUS (BO3MOXKHO

HCIIOJIB30BAHUC BPII[eOMaTepI/IaJ'IOB), HCCJICIOBAHHUC aM(l)OTepHLIX CBOICTB TUAPOKCHAa AJIOMUHHA W TUAPOKCHIAA HHWHKA, PCHICHUE JKCICPUMEHTAJIBHBIX 3adad 110 TEMC
«Baxxuetiniie MeTaIbl U UX COCAUHCHMUS .

XuMUS U OKpYKapmAas cpeaa

BeH_leCTBa " MaTepualibl B HOBCGHHGBHOﬁ ’)KM3HHU 4YeioBeka. be3onacHoe UCIonb30BaHUE BCHICCTB U XUMHNYCCKHUX peaKHI/Iﬁ B 6I)ITy. HepBasI TMOMOIIb MPHU XUMHWYCCKUX
0OXOrax u OTpaBJICHHUAX.

XUMHYECKOe 3arpsi3HEHNE OKPYXKaroIeH cpe/ibl (IIpeebHas JoIycTuMast KOHIeHTpalus BelecTs, aanee — [1IK). Ponb xuMun B perieHn# SK0IOruueckux mpooiem.
Xumuueckuii sxcnepumenm:

U3y4eHne 00pa3loB MaTepHasIOB (CTEKIIO, CIJIaBbl METAIUIOB, MMOJUMEPHbIE MAaTEPHAIIbI).
Mesxicnpeomemmunie ceasu

Peanuzanus MEXKNPEAMETHBIX CBsI3E Ipu U3y4€HUN XUMUU B 9 knacce OCYHICCTBIIACTCS YE€PE3 HMCIOJIB30BAHUE KaK O6H_II/IX €CTECTBECHHO-HAaYYHBIX HOHHTHﬁ, TakK "
HOHHTHﬁ, SABJISIIOIIUXCSA CUCTEMHBIMU JUIST OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ime ecTeCTBEHHO-HAYYHbIE MOHITHS: HAy4YHBIA (pakT, runoTesa, 3aKOH, TEOPHs, aHaJM3, CHHTE3, KilaccH(uUKalys, MepuoAnIHOCTb, HAONIOACHHE, DKCIIEPUMEHT,
MOJICTIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBII A3 EKT, TEXHOJIOTHS, MaTepHAaIIbL.

Odu3muKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH, H30TOMBI, PaJHOaKTUBHOCTb, MOJIEKYIIa, MEKTPUUECKUI 3apsal, MPOBOAHUKH, HMOTYIIPOBOAHUKH,
JIMDJIEKTPUKH, (DOTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEIeCTBa, r'a3, PacTBOP, PACTBOPHUMOCTb, KPHCTAJUIMYECKas pelEéTKa, CIUIaBbl, (u3nueckue
BEJIMYUHBI, SMHHUIIBI H3MEPEHHsI, KOCMUYIECKOE MIPOCTPAHCTBO, IJIAHETHI, 3BE3/151, ComHIIe.

bBuonorus: gporocunres, apixanue, bnocdepa, IKOCUCTEMa, MUHEPAIIbHBIE Y00PEHHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IIUTATENLHbIEC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIIbL, TOPHBIE TIOPO/IBI, TOJIE3HbIE HCKOMAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHWHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOSHUSI MPOrpaMMBbl OCHOBHOTO OOIIEr0 00pa30BaHUs JTOCTHIAIOTCS B XOJ€ OOyUCHHS XMMHUH B €IMHCTBE YU4eOHOH M BOCHHTATEIbHOU
JESTETLHOCTH B COOTBETCTBHH C TPAAUILIMOHHBIMHI POCCHHCKUMH COLMOKYJIBTYPHBIMHU U X OBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPHHSTHIMHU B 00ILIECTBE TIPaBHIaMU U HOpMaMHu
TIOBE/IEHHS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIN3AIMN 00 YYarOIIIXCH.

JInyHOCTHBIE pe3yJbTaThl OTPa)KAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM IO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMH W PacCIIUpEHHE OIbITa
JIeTEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUI0, TOHUMaHHMS 3HAYCHUSI XUMHUUECKOH HAYKH B KH3HU COBPEMEHHOTO
o011ecTBa, ClloCOOHOCTH BJIAAETh JIOCTOBEPHOI MH(POPMAIIEH O MepeIoBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOH W OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOKCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOIr0 BOCIIMTAHUS:

MIPE/ICTaBJICHUS. O COIMAJIBHBIX HOpMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJE3HOM,
y4eOHOMCCIIE0BATEILCKON, TBOPYECKON U APYTUX BHIAX JAESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM JIEITENbHOCTH NP BHIITOJTHEHNH YIeOHbIX, T0O3HABATEIbHBIX
3a7a4, BBIINOJTHEHN U XUMHUYECKUX SKCIICPUMEHTOB, CO3JIaHNN y‘{e6HI)IX IPOCKTOB, CTPEMJICHUA K B3aUMOIIOHUMAaHWIO U B3aUMOIIOMOIIH B ITPOIIECCE 3TOM yqe6H0171 JACATCIBHOCTH,
I'OTOBHOCTH OLICHHUBATH CBOE TMOBEACHUE U IMOCTYIIKU CBOUX TOBapPIU.[eﬁ C NIO3MIMKU HPABCTBCHHBIX U ITPABOBLIX HOPM C y'{éTOM OCO3HaHHA HOCHG}ICTBHVI TIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PCHYCCKUC MPCACTABJICHUA O BCUICCTBC U XHUMHYECKOH peakir, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISAIOIINE OCHOBY JJIsA
MOHUMaHHs CYITHOCTH Hay4YHON KapTUHBI MUpA, TPEICTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOIBI, B3aUMOCBS35IX YEIOBEKA C IIPUPOJHON Cpesoi, 0 poiu
XVMMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH];

[I03HABATENbHbIE MOTHBBI, HANpPaBICHHBIE Ha IONYYEHHE HOBBIX 3HAHUHM MO XMMHHM, HEOOXOIAMMBIE Ui OOBACHEHHS HAOMIOJAeMBIX IMPOLECCOB M SIBJICHUM,
M03HABATENbHOM, MH()OPMALMOHHOW M YHUTATENIbCKON KYJIBTYPhl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHON PabOThl ¢ y4eOHBIMH TEKCTAMH, CHPABOYHOM JIMTEPATYpOH,
JOCTYIHBIMH TEXHHYECKUMHU CPEACTBAMH MH(OPMALIOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHIO W IO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh W CHOCOOHOCTH K CaMOOOPa30BAaHHIO, MPOEKTHOM M HCCIIENOBATEIbCKON IEATENbHOCTH, K
OCO3HaHHOMY BBIOOPY HAIIPaBJICHHOCTH M YPOBHS 00YYCHUS B JajbHEHIIEM;

4) hpopMupoBaHus KyJbTYPbI 310POBbS:

0CO3HAaHHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 30POBBIO, YCTAHOBKU HA 3/10POBBIN 00pa3 )KU3HU, OCO3HAHHE TTOCIEACTBUN W HEMPHUATHE BPEIHBIX
TpuUBHIYEK (YIMOTPEOICHUS aTKOroJsl, HAPKOTUKOB, KYpEHUs ), HEOOXOOUMOCTH COONIONEHUS MPaBIiI 0€30IIaCHOCTH IPU OOpAIIeHNH ¢ XHMUYECKHIMHU BEIIECTBAMHU B OBITY H
peaibHOM KU3HH;

5) TpynoBoro BocnuTaHus:

HHTEpEC K NMPAKTHYECKOMY M3Y4eHHUIO mpodeccuii U Tpyna pasiMyHOro poaa, yBaKeHHE K TPYLY M pe3yibTaTaM TPYIOBOH IEATEeNbHOCTH, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBIH BHIOOP MHINBHUyaJIbHON TPACKTOPHH IPOAOIKEHHUS 00pa30BaHMA C yIETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEHMHONH Mpo(ecCHOHATBHON AEATEIBbHOCTH W Pa3BUTHSA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCSA B
npoeccoHaNbHON cpere;

6) IKO0JIOrHY€eCKOro BOCIIMTAHUS:



9KOJIOTMYECKH IIEJIeCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK MCTOYHUKY XKH3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS, TOHHNMaHHE IEHHOCTH 3/I0POBOTO M O€30I1acHOr0
o0pa3a KM3HM, OTBETCTBEHHOE OTHOIIEHNE K COOCTBEHHOMY (DM3HMUYECKOMY U IICUXHYECKOMY 3/I0POBBIO, OCO3HAHME LIEHHOCTH COOJTIOIEHHSI IIPaBHJI O€30I1aCHOT O TIOBEICHNUS IPH
pabore ¢ BelecTBaMu, a TAKXKE B CUTYALUSIX, YTPOXKAIOIINX 30POBBIO U )KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJyJaeMble TIPH U3yYeHUH XUMMUH, ISl PEIICHNS 3a/1ad, CBSI3aHHBIX C OKpYXKaromlel MPUPOITHON CPEeIToi, Ul MOBBIIICHHS YPOBHS
9KOJIOTMYECKON KYJIBTYpPBI, OCO3HAHHS TJI00aNBHOrO XapakTepa KOJOTHYECKHUX MPOOJIeM M MyTeH MX pelleHHUs TOCPEJCTBOM METOJ0B XUMHH, SKOJOTHUECKOr0 MBIIUICHUS,
YMEHUS pyKOBOJICTBOBATHCS UM B MTO3HABATENIBHON, KOMMYHUKAaTUBHOM U COI[MAIBHOM NMPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMeTHBIX pe3yIbTaToB BRIICISIOT 3HAYUMBIE TSl (POPMHUPOBAHUS MUPOBO33PEHHS OOLIIEHAYYHBIE TOHATHS (3aKOH, TEOPHs, MPUHIIUIL, TUITOTEe3a, (axT,
chcTeMa, IMPOoLecC, HKCIIEPUMEHT M JIPYToe.), KOTOPhIE HCIIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX yYYEOHBIX MpEAMETax M TO3BOJISIOT Ha OCHOBE 3HAHMH M3 ATHUX INPEIMETOB
(hopMHUpPOBATH MPEACTABICHUE O LIEJIOCTHON HAayYHOW KapTHHE MHpa, U YHUBEpCAJIbHBIE y4eOHbIE JIeHCTBHS (TTI0O3HABATENbHbIE, KOMMYHHKATHBHBIC, PETYIISTHBHBIE), KOTOPHIE
obecrneunBaoT (popMUpOBaHUE TOTOBHOCTH K CAMOCTOATENBHOMY IUIAHUPOBAHUIO U OCYIECTBICHHIO yueOHOH AesATEIbHOCTH.

Ilo3HaBaTebHBIC YHHBEpPCATbHBIE yueOHbIe AeiicTBUS

Ba3oBble noruyeckne aeiicTeus:

YMEHHSI UCIIONIb30BaTh MPHEMBI JIOTMYECKOTO MBIIUICHHS MTPU OCBOCHHM 3HaHHWW: PACKPbIBATh CMBICT XUMHYECKHX MOHSATHI (BBIIENSATh MX XapaKTepHBIC NMPH3HAKH,
yCTaHaBJIMBAaTb B3aMMOCBA3b C APYIMMH HOHﬂTHﬂMH), HCIIOJIB30BaTh IIOHATHUA IJIA O61)${CHGHI/I${ OTACIIBbHBIX d)aKTOB )51 ﬂBJ’ICHHﬁ, BBI6I/IpaTb OCHOBaHHS W KPUTCpHUU I
KJ'IaCCI/I(bI/IKaIlI/II/I XUMHWYCCKUX BCHICCTB M XHMHUUYCCKUX peakum‘/i, yCTaHaBJIMBAThL TMNPUINHHO-CICACTBCHHBIC CBA3ZU MEXAY O6’bCKTaMI/I U3Yy4CHUsI, CTPOUTH JIOTHUICCKUE
pacCyxaeHus (I/IH}]yKTI/IBHbIC, JACAYKTHUBHBIC, T10 aHanomn), JCJIaTh BbIBOJbBI U 3aKJITHOUYCHUA,

yMEHHE MPUMEHSTH B IPOLIECCEe MIO3HAHKS TOHATHS (IPEAMETHBIE U METANPEIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICITH, HCIIOJIb3YeMbIe B XUMHH, IPE0OPa30BbIBATH
HIMPOKO NPUMEHSIEMbIe B XUMHHU MOJIENIbHbIE TIPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTa ), XUMUUecKast (popMylia U ypaBHEHHUE XUMHYECKOW PEaKIK — [TPU PELICHUN
y4eOHO-TI03HABaTENbHBIX 337a4, C Y4ETOM 3THX MOACIBHBIX NPEACTABICHUI BBIABIATh U XapaKTePU30BaTh CYLIECTBEHHBIE NPU3HAKH M3Y4aeMbIX OOBEKTOB — XUMUYECKUX
BEILECTB ¥ XUMHYECKHUX PEAKLHH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIEC CBS3H M POTUBOPEYHS B U3y4aeMbIX IPOLECccax U SBICHHAX.

Ba3zoBble ncciieoBaTeIbCKHeE JeCTBHS:

YMEHHE HCIIONb30BAaTh MOCTABICHHBIE BONPOCHl B KauyecTBE HMHCTPYMEHTA IIO3HAHHA, a TakKe B KayeCTBE OCHOBBI IS ()OPMHPOBAHUS TUIIOTE3BI IO IPOBEPKE
MIPaBWJIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIL;

NpHOOpeTeHre OMNbITa MO IUIAHWPOBAHHIO, OPTaHM3alUM M IPOBEICHUI0 YYEHHYECKHX SKCIIEPUMEHTOB, YMEHHE HaOJNlIofaTh 3a XOHOM Mpolecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATH €T0 PE3yAbTaT, POPMYIUPOBATH 0OOOIIEHHUS M BBIBOABI TI0 PE3YJIbTaTaM IIPOBEAEHHOTO OIBITA, HCCICAOBAHNSA, COCTABIIATH OTYET O MPOIENAHHON padoTe.

Pabora ¢ unpopmanueii:

yYMEHHE BBIOMPATh, AHAIU3UPOBATH M MHTEPIPETHPOBATh HH(YOPMAIMIO PA3IWYHBIX BUIOB U (OPM MpeACTaBIICHHUS, MOMYJ4aeMyl0 U3 Pa3HBIX MCTOYHHKOB (Hay4HO-
TIOMYJIApHAS IUTEPaTypa XUMHIECKOT'O COZIEp KaHMs, CIIPABOYHBIE TOCOOHS, pecypchl MIHTepHeTa), KpUTHUECKH OLEHUBATh IIPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3JIndHBIE METOIB! U 3aIpOChl NPH MOUCKE M 0TOOpE MH(POPMAIMK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOANMBIX UIS BBIIOJIHEHUS! yI€OHBIX H
TI03HABATENbHBIX 337a4 ONPENeNEHHOr0 TUIA, PHOOPETEHNE OMbITa B OOJACTH HCIIOIb30BaHMSA MH(OPMAIIIOHHO-KOMMYHHUKAaTHBHBIX TEXHOJOTHH, OBIIAJICHNUE KYJIbTYPOU
aKTUBHOT'O HCITOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BHIOMPATH ONTUMAIBHYIO (HOPMY MpEACTaBIeHHS HHPOPMAIUH M WUTIOCTPHPOBATh pellaeMble
3a[au HECIIOKHBIMH CXEMaMHU, AUarpaMMamMu, IpyrumMu (opmMaMu rpadyk 1 UX KOMOMHAINSMU;

YMEHHE HCIIOIb30BaTh M AaHAJIM3UPOBATH B IpoIiecce yueOHON M MCCIIe0BATEIbCKON AEATENPHOCTH HH(OPMAIIHIO O BIMSHAH MPOMBIIUIEHHOCTH, CETLCKOTO X03HCTBA
1 TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOLIEH MPUPOTHOM CpenblL.

KoMMyHHKaTHBHBIE YHHBepcaIbHbIe YueOHbIe eiicTBUS:



YMEHHS 3a/1aBaTh BOMPOCHI (B X0J€ Iuajiora U (M) JUCKYCCHH) MO CYIIECTBY 00CY)XKIaeMol TeMbl, pOpMyYIMpOBATh CBOU IPEUIOKEHHUS] OTHOCHTEIFHO BBHITTOITHEHHS
TIPE/ITIOKEHHON 3a/1a4H;

YMEHHS TIPE/ICTaBIATh MOIYYSHHBIE PE3yNIbTaThl M03HABATENBHOM JESITEIFHOCTH B YCTHBIX U IIMCHMEHHBIX TEKCTaX; JIeNIaTh MPE3EHTAINIO Pe3yIbTaTOB BHIITOIHEHHS
XMMHYECKOT0 SKCIIepUMeHTa (JIabOpaTOpHOTo OIbITa, 1a00paTOPHON pabOThI IO MCCIIEIOBAHHIO CBOHCTB BEIIECTB, Y4EOHOTO ITPOEKTA);

YMEHHSI Y4eOHOTr0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIHHON U MCCIIEOBATEIbCKOM AESTENEHOCTH TP PEIICHNH BOSHUKAIOUIMX IPOOIeM Ha
OCHOBE y4éTa OOLIMX MHTEPECOB W COTJIACOBAHMWS MO3MLMH (00CYXIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJUHAIMS COBMECTHBIX JIEHCTBHM, ONpeesieHre
KPHUTEPHEB I10 OI[EHKE KauecTBa BBHITIOIHEHHOH paOoTHI U ApyTHE).

PeryasiTuBHbIe yHUBepcalbHbIe y4eOHbIe NeiiCTBHS:

YMEHHE CAMOCTOSTEIIEHO ONPENeNSTh LM AeSTeNbHOCTH, INIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U IIPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEITEILHOCTB,
BbIOMpaTh Hambosee 3pdexkTuBHBIE cOCOObI penieHust y4eOHBIX M MO3HABaTENbHBIX 33/1a4, CAMOCTOSTENILHO COCTABISITH WIIM KOPPEKTHPOBATh NPEIOKEHHBIH alropuTM
JEUCTBUI NP BHINIOJIHEHNH 33JaHHI C y4ETOM MONYUSHHsT HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUX, OLIEHUBATh COOTBETCTBHE ITOJYUYEHHOTO Pe3yNbTaTa
3asBJIGHHOM LieNIn, yMEHHE UCIIONb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, NIpe/ylaraéMble B YCIOBUM 3aJaHHH.

NPEAMETHBIE PE3YJIbTATbBI

B coctaBe nmpeaMeTHBIX pe3yabTaToOB II0 OCBOCHUIO 0053aTeIbHOIO COAEPKAHMA, YCTAHOBIEHHOTO JAHHOH (heaepanbHOl pabodell mporpaMMoli, BBLIESIOT: OCBOCHHbIE
00y4aronMMHCs Hay4YHbIE 3HAHUSI, YMEHHsI U CIIOCOOBI ISHCTBUIA, criennpuyeckre sl IPeAMETHOM 001acTH « XUMUSD), BUBI ASTEIBHOCTH IO ITOJyYSHHIO HOBOTO 3HAHHS, €r0
UHTEpIpeTaly, Mpeodpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CHTYAIHSsX.

K xoHIty oOy4yenus B 8 kiiacce npenqMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCST yMEHHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSITHH: aTOM, MOJEKyJa, XUMHYECKHH 3JIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOIHASI U
HEOIHOPO/IHAsI), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHAsl U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 101 XMMUYECKOro 3JIEMEHTa B
COCZIMHEHUH, MOJISIPHBIN 00BEM, OKCUJI, KHCIIOTa, OCHOBAHHE, COMb, HJIEKTPOOTPHLATENIFHOCTD, CTENEHh OKUCICHHUS, XUMHYECKas PeaKkuus, KIacCu(UKaIMs Peakuui: peakuuu
COCZIMHEHUS, PEAKLUH PA3JIOKEHHs, PEaKIUN 3aMEICHHs, PEeaKlui 0OMEHa, 9K30- ¥ S9HIOTEPMHYECKHE PEaKIHH1, TEIIOBOH 3P dEeKT peakuuu, AApo aToMa, SINEKTPOHHBIH CIIOH
aToMa, aTOMHasi opOHTalb, paJuyc aToMa, XMMHYECcKasi CBs3b, HOJSPHAS M HEMOJSAPHAs KOBAJCHTHAs CBS3b, MOHHAS CBA3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas OIS
BeliecTBa (IIPOIEHTHAsI KOHIICHTPALKs) B pacTBOPE;

. WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUECKUX MOHSATHH U IPUMEHSTh 3TH MOHATHSA NPU ONMCAHUM BEILECTB U UX IPEBpaILCHNUl;

. HCIIONB30BAaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABJICHUS ()OPMYJT BELIECTB M ypaBHEHUI XUMHYECKHUX PEaKLHii;

. OIpeNIeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIWHEHUAX, CTEIEHb OKHCICHHUS JJIEMEHTOB B OMHAPHBIX COSIMHEHHUSX, MPUHAIIEKHOCTh BELIECTB K
onpenenéHHOMY KJIaccy COeqUHEHUH 110 GopMynam, BUIl XUMHYECKO CBSI3H (KOBaJIEHTHAs! M HOHHAs) B HEOPIaHMYECKHX COSITUHCHUSX;

. packpeiBaTh cMbIci [leproanueckoro 3akona [. 1. MenaeneeBa: JeMOHCTPpUPOBATH IOHUMAHNE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
nonoxeHus B Ileproandeckoii cucteme, 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYIIIPHOTO YIE€HHs, 3aKOHa ABOTaipo;

. OIMCHIBATh M XapaKTepH30BaTh TabmmuHyro ¢opmy lleproandeckoil cHCTEMbl XMMHUYECKHUX 3JIEMEHTOB: Pa3iNyaTh IOHSATHS «TJIaBHAs moArpymmna (A-rpymma)» u

«mmobouHas nmoarpymma (b-rpymma)y, Mansie u OoJbIINe IEPUOIBI, COOTHOCHTH 0003HAUEHH S, KOTOpBIe HMeIoTCs B Tabimile «[lepromraeckas cucteMa XUMIYECKUX 3JIEMEHTOB
J. Y. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPHCTUKAMU CTPOSHHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sApa, oOLIee YHCIIO IEKTPOHOB H paclpeleneHne ux I10
AJIEKTPOHHBIM CIIOSIM);

o KJIaCCU(HIIMPOBATh XUMHYECKUE DIIEMEHTHI, HEOPraHHYECKHE BEIECTBA, XUMHYECKUE PEAKIUH (II0 YHUCITY U COCTABY yYaCTBYIOIIUX B PEAKIHU BEIIECTB, 110 TEIIIOBOMY

sbdexry);



. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3NIMYHBIX KJIACCOB, TMOATBEPKAas OMUCAHHE MPUMEPAMU MOJEKY/SIPHBIX YpaBHEHU M
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
. MIPOTrHO3UPOBAThH CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX KAYeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYIECKUX MPEBPAICHUI B PA3IMYHBIX YCIOBUSX;
. BBIUUCIIATh OTHOCHTENILHYIO MOJIEKYIIIPHYIO M MOJSPHYIO MAacChl BELIECTB, MACCOBYIO JIONIO XMMHUYECKOTO 3jieMeHTa 1Mo (OpMysie COSTUHEHHs, MACCOBYIO OO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMHUYECKOW PEaKIInu;
. MIPUMEHATh OCHOBHBIE OIEPAlUM MBICIUTEIBHOU MEATEIBHOCTH — aHAIW3 W CHUHTE3, CpaBHEHME, O00O0OINEHHE, CHCTEMATH3AIMIO, KJIACCU(PHUKAIMIO, BBIIBICHHE
MPUYHUHHO-CIIEJICTBEHHBIX CBSI3€H — IS M3YYCHUS CBOMCTB BEINECTB M XHMHYECKUX DPEaKIMi, €CTECTBEHHO-HAYYHBIC METOMABI MMO3HAHHS — HaOI0JeHHe, H3MEPEHHE,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PeabHbIi U MBICIEHHBIH);
. CIIEIOBATh MpaBHIaM IOJIb30BaHUsS XMMHYECKOH MOCYmoH W J1a0opaTOpHBIM OOOPYAOBAHMEM, a TAaKXKe MPaBUIIaM OOpAIleHHs C BEUIECTBAMH B COOTBETCTBUH C
HMHCTPYKIUSAMH 0 BBIMOJHEHHUIO Ta0OpATOPHBIX XUMHUYECKHX OMBITOB IO TMOJYYCHUIO M COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOIA M KHCIOPOA), MPHUTOTOBICHUIO
pacTBOpOB ¢ ONpeneNéHHOM MaccoBOM J0Jieil pacTBOPEHHOTO BEIIECTBA, IUNIAHUPOBATh M MPOBOJUTH XUMHYECKUE HKCIIEPUMEHTHI 110 PacliO3HABAaHMIO PacTBOPOB IIEOoUei 1
KHCJIOT ¢ TIOMOIIBI0 HHIUKATOPOB (JIaKMYC, PEHOI(PTAICHH, MECTUIOPAHK U IPYTHE).

K koHIry o0y4eHus B 9 Kiiacce mpeMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI OTPaXkaTh CHPOPMUPOBAHHOCTD Y O0YUIAIOIIUXCS YMCHHIA:
. PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHH: XMMHYECKHH DIIEMEHT, aTOM, MOJICKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEICHb OKHUCICHUS, XUMHUYECKas PEakKlus, XUMHUECKas CBs3b, TCIJIOBOW 3((EKT peakiluH, MOJIb, MOJSPHBIA 00BEM, pacTBOp,
JJIEKTPOJIUTEI, HEIJIEKTPOJIMTEI, SIEKTPOJIMTHYECKAST TUCCOIMALINS, PEAKI[MH HOHHOTO 0OMEeHa, KaTalnu3aTop, XUMHYECKOE PABHOBECHE, OOPAaTHMBIE U HEOOPATHMBbIE PEAKIIUH,
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJIOTPONHs, aM()OTEPHOCTh, XUMHYECKas CBSI3b (KOBAJEHTHAs,
WOHHAsI, METAJUTHYECKAs ), KPHUCTAITMIECKast PeIIETKa, KOPPO3Hs METAIIIOB, CIUIABhI, CKOPOCTh XUMHUIECKOH peakinu, MpeensHo JonycTuMas korrentpaiws [1IK Bemiectsa;

. WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSITHH U IPUMEHSTh 3TH MOHATHSA NPU ONTMCAHUM BEILECTB U UX IPEBpaILEHNU;
. HCIIONB30BAaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTABJICHUS ()OPMYJT BELIECTB M ypaBHEHUI XMMHYECKHUX PEaKLHii;
. OIIPEJICTIATh BAJEHTHOCTh U CTEHNEHb OKHCICHHS XUMHYECKUX 3JIEMEHTOB B COCIUHEHHAX PAa3JIMYHOTO COCTaBa, MPHHAAICKHOCTh BEIIECTB K ONPEAEIEHHOMY Kilaccy

COeIMHEeHUH 10 hopMynam, BUJ XUMHIECKOH CBA3M (KOBaJeHTHAsl, HOHHAs, METaJUINYeCKast) B HEOPIraHMYECKUX COSOUHEHUSX, 3apsi HOHA 110 XUMUYECKOH (hopMyIe, XapakTep
cpelbl B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX COSIUHEHUM, THUII KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTRa;

o packpeiBaTh cMbica Ilepmoguueckoro 3akona JI. V. MeHneneeBa W OeMOHCTPHPOBATh €0 NOHMMAHHE: OIMCHIBATE W XapaKTepU3oBaTh TabnuuHyro Qopmy
[lepromuyaeckoif CHCTEMBI XUMUYIECKUX IEMEHTOB: pa3iINyaTh IOHATHA «TJIaBHAs HoArpymmna (A-rpymmna)» u «nobouHas noarpymnmna (b-rpymma)», Mansie u 60IbIINe TepHOBI,
COOTHOCHUTH 0003HAUEHHMS, KOTOPbIE UMEIOTCS B IIEPUOIMYECKON TaOMHIle, C YUCIOBBIMU XapaKTEPHCTHKAMU CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsa sapa,
ofL1ee YUCIIo HIIEKTPOHOB U paclpeieNeHue UX MO 3IEKTPOHHBIM CII0AM), OOBSICHATD OOLIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB M UX COSIMHEHHUII B Ipenenax
MaJIBIX IIEPHOJOB U IJIaBHBIX MOATPYIII C YIETOM CTPOEHHS UX ATOMOB;

. KJIIaCCU(HIIMPOBATH XUMHYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMUIECKUE PEAKIUH (II0 YUCITY ¥ COCTaBY YYACTBYIOIINX B PEAKIHHU BEIIECTB, I10 TEITIOBOMY
3¢ dexTy, 10 U3MEHEHHIO CTENIeHEH OKUCICHHS XUMUIECKUX 3JIEMEHTOB);

o XapaKTepHU30BaTh (OIMKICHIBATE) OOIINE U CIEIU(PHIECKIE XUMHUYECKHE CBOHCTBA IPOCTHIX M CJIOKHBIX BEIIECTB, IIOATBEPKIas ONMCAHHE IPHIMEPaMU MOJIEKYIIIPHBIX U
WOHHBIX YpaBHEHHI COOTBETCTBYIOIIMX XMMHUYECKUX PEaKIHi;

o COCTaBIIATH YpAaBHEHHMS 3JIEKTPOIUTUYECKOH AUCCOLMAIIMM KHCIIOT, IIeNoYeld M CONeH, MONHbIe M COKPAIIEHHbIC YpaBHEHUS Peakluii HOHHOrO OOMeHa, ypaBHEHHS
peakIuii, HOATBEP KIAIOIINX CYIICCTBOBAHNE TEHETHYECCKOM CBS3M MEXKITy BEIIECTBAMH PAa3IMYHBIX KJIACCOB;

o PacKphIBaTh CYIIHOCTH OKHCIUTEIFHO-BOCCTAHOBHUTEIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHHUS ISKTPOHHOT0 0ajaHCca STHX PEaKuii;

o MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3SMOXKHOCTH IIPOTEKAHUS XUMHUYECKHX TIPEBPAIICHUI B Pa3INYHbIX YCIOBHUSX;



. BBIYUCIIATh OTHOCHTENIFHYIO MOJIEKYIISIPHYIO M MOJISIDHYIO MaccChl BEUIECTB, MAaCCOBYIO JIONIO XUMHYECKOTO 3JIEMEHTa 0 (OpMyJie COSIUHEHHs, MacCOBYIO JIONIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKON peaKIny;

. co0JIo1aTh MpaBWa TOJIH30BAHMS XMMHUYECKOH MOCYIOH M J1abopaTOpHBIM 00OpYyJOBaHHMEM, a TaKKe MpaBmia OOpalleHHs C BEIECTBAMH B COOTBETCTBHU C
MHCTPYKIMSMH 10 BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOIYYSHUIO M COOMPAHHIO Ta3000pa3HbIX BEIECTB (aMMHUAaKa U YIIIEKHCIIOro ra3a);

. TIPOBO/IUTD PEAKIMH, ITOATBEPIKAAIOIINE KAUeCTBEHHBIH COCTAB Pa3INYHBIX BEIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPH-, OpOMUI-, HOIU -, KapOoHaT-, (hocdart-,
CHJIMIKAT-, CyNb(aT-, THIPOKCH/I-UOHBI, KATHOHBI aMMOHHMS 1 MOHBI H3YYEHHBIX METAJIOB, IIPUCYTCTBYIOIINE B BOIHBIX PACTBOPaxX HEOPTraHUYECKHX BEIIECTB;

. MIPUMEHSTh OCHOBHBIE OTIEpAIMU MBICIHTEILHON NESTEIbHOCTH — aHAJIM3 ¥ CHHTE3, CPaBHEHUE, 0000IIeHne, CHCTEMAaTH3alNIO, BEISIBIICHUE TPUYNHHO-CIIECTBEHHBIX
CBSI3€H — ISl M3YYEHHSI CBOWCTB BEIIECTB M XUMHYECKUX PEAKIIMH, €CTECTBEHHO-HAYYHbIE METOIbI MO3HAHWS — HAOIIOJICHNE, U3MEPEHUE, MOJICITUPOBAHHE, YKCIIEPUMEHT
(peanbHBIN ¥ MBICIIEHHBIN ).



TEMATHUYECKOE IINTAHMPOBAHUE

8 KIIACC
KosanyecTBo yacos
Ne HaumenoBaHue pa3ieioB H TeM DJIeKTPOHHBbIE (HU(PPOBHIE)
KonTpoabHbie
n/n NporpaMmmsbI Bcero 6 IIpakTHyeckue padoThl | 00pa3oBaTe/IbHBIE PECYPChI
padoThI

Paznea 1. llepponayajibHble XUMHYECKHE TTOHSTUS

11 XuMHs — BakHast 00J1aCTh €CTECTBO3HAHUS 5 ) Bbubaunoreka [JOK
U TIPAKTUYECKON JEATEIbHOCTH YelloBeKa https://m.edsoo.ru/7f41837c
1.2 BemectBa u XumMuueckue peakuuu 15 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 20

Paznen 2. Baxneiimme NpeaCTABUTEC/IN HEOPTAaHUICCKHUX BEIIECTB

bubaunoreka [JOK
2.1 B .K !
031yx. Kucnopos. [ousitue 06 okcumax 6 https://m.edsoo.ru/7f41837¢c
bubarnoreka [JOK
2.2 Bonopon. IlonsiTre 0 KUCIOTax U COISX 8 1 hitps://m.edsoo.rw/7f41837c
bubanoreka [JOK
2.3 Bona. PactBopsl. [lonsitue 00 ocHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTaCChl HEOPTaHUIECKIX 1 | | bubnunoreka [JOK
’ COEeIUHEHNI https://m.edsoo.ru/7f41837¢c
HWroro no pazpery 30

Pa3nea 3. Ilepuonuueckuii 3axon u [lepnoanyeckas cucreMa xumuyeckux 31eMenToB /I, U. MenneneeBa. CTpoeHue aToOMOB. XMMUYeCKAsl CBA3b.
OKHUCIUTENBbHO-BOCCTAHOBUTE/IbHbIE PeaKIMi

Ilepnoanueckuii 3akoH u [lepuonnueckas

Bubmorexa IIOK

3.1 cucreMa XUMU4eckux asnementoB /. U. 7 https:/m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToMma
39 Xumuueckas cBs3b. OKUCIUTENBHO- g ) Bubmorexa IIOK
) BOCCTAHOBUTEIBHBIE PEAKITHH https://m.edsoo.ru/7f41837¢c
Bbubnuoreka I[TOK
)4 15
TOro Mo pasaery https://m.edsoo.ru/7f41837¢c
bub OK
PesepBHOE Bpems 3 nomiorexa 11

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KoanuecTBo 4acoB

Ne JJIeKTpoHHBIE (HU(DPOBLIE) 00pa3oBaTeIbHbIE
o HaumeHoBaHHe pa3eioB H TEM MPOrPaMMBbI Beero KoHTposbHbIe IIpakTnyeckue pecypest
padoThI padoThI
Pa3gen 1. BemecTBo 1 XMMH4YeCKHe peaKIuH
1.1 TlosToperne i yryoneHue sHanuii OCHOBHbIX 5 1 bubaunoreka L{OK https:/m.edsoo.ru/7f41a636
pa3nenoB Kypca 8 kiacca
1.2 S:;(:HH;E 3AKOHOMEPHOCTH XHMUeCIiX 4 bubaunoreka L{OK https:/m.edsoo.ru/7f41a636
1.3 iﬁ:ﬁgjﬁ;ﬁg;ﬁi jﬁ;’?ﬁ;ﬂ 8 1 1 Bu6nmorexa LIOK https:/m.eds0o.ru/7f41a636
Wtoro no pazneny 17
Paznen 2. HeMeTanabl M HX COeTHHEHUST
5. | ODmWas xapaKTepHCTHKA XHMHICCKIX 4 1 Bu6nnorexa LOK https:/m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["amorenst
OO011as XxapaKTeprCTHKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
COEeIMHEHUS
OO011as XapaKTepUCTHKa XUMHYECKUX
2.3 aneMeHnToB VA-rpymnmbsl. A3ot, ¢pocdop u ux 7 1 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
COEeTMHEHUS
OO011as XapaKTepUCTHKa XUMHYECKUX
24 aneMeHToB [VA-rpynnel. Yriepoa u KpeMHUIA 8 1 2 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
1 UX COCTMHEHUS
HWroro no paznery 25
Paszgen 3. MeTalsibl M MX COCANHEHHS
3.1 OO011ME CBOMCTBA METAIIOB 4 Bubmoreka LTOK https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaiuisl 1 UX COENHEHNS 16 1 2 Bbubmmoreka ITOK https://m.edsoo.ru/7f41a636
HWroro no paznery 20
Pa3nen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemiecTBa 1 MaTepralbl B )KU3HA YeJIOBEKa 3 Bbubmmoreka ITOK https://m.edsoo.ru/7f41a636




Hroro no pazgeny

PesepBHOE Bpems

bubmoreka [1OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KosamnuecTBo yacos 1 5 N 5
] ara JIEKTPOHHBIE N POBBIE 06pa3oBaTeIbHBIE

Tema ypoka Kontpoasnsie | [IpakTnueckue P P P

n/n Bceero HM3Y4YeHHMSI | pecypchl

padoThI padoThI

IT .P

1 DEAMET XHMHH. FOIE XHMHH B HH3HH 1 bubaunoreka L{OK https://m.edsoo.ru/ff0d210c
yenmoBeka. Tena u BerecTBa

2 IlonsiTre 0 MeTo/Iax MO3HAHKS B XUMUHU 1 bubaunoreka L{OK https://m.edsoo.ru/ff0d227¢e
[pakrrueckas padora Ne 1 «IIpaBuna paboTsl B

3 J1a00paTOPHUU U MIPUEMBI OOPAIICHUS C 1 bubmoreka I1OK https://m.edsoo.ru/ff0d23dc
71200paTOPHBIM 000PYIOBAaHUEM)
Y .

4 HeTeIC BemeCTBafI cmeci. Criocobyt 1 bubaunoreka [{OK https:/m.edsoo.ru/ff0d26ca
pasneneHus cMecei
[MpakTryeckas pabora Ne 2 «Paznenenue cmeceit

5 N 1 bubaunoreka [{OK https:/m.edsoo.ru/ff0d28c8
(Ha mpUMepe OYMCTKHU ITOBAPEHHOMN COMN)»

6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d2a6¢

7 XMMHHECKAC SICMCHTHI. 3HAKH (CHMBOIEI) 1 bubanoreka [{OK https:/m.edsoo.ru/ff0d2be8
XHUMHYECKHUX JJIEMEHTOB
[IpocTeie U COXKHBIE BELeCTBa 1 bubmnoreka I{OK https:/m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIpDHOE yICHUE 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 | Xumwndeckas popmyna. BajseHTHOCTh aTOMOB 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d2eae
XHUMHYECKHUX AJIEMEHTOB
(0] .0

11 THOCHTCTLHA ATOMHAA MAcca. LITHOCHTELHA 1 Bubmoreka IIOK https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAsI Macca
M

1 | VACCOBAT MO XHMITICCKOTO SIIEMEHTA B 1 Bu6nmorexa LIOK https:/m.edsoo.ru/ff0d350c
COC/IMHEHUH

13 | KomuuectBo BemectBa. Moib. MossipHas Macca 1 Bbubmmoreka [TOK https:/m.edsoo.ru/ff0d5230
) .

14 | VPHHCCKIC I XHMITICCKHE ABACHHA 1 Bu6nmorexa LIOK https:/m.edsoo.ru/ff0d37fa
XuMHUuecKas: peaKius
IT1

15 ep VISHAIG I yCHOBHS TP OTCKAHHMA XHMHHSCKHX 1 Busmoreka [IOK https://m.edsoo.ru/ff0d3al6
peakiuii




3akoH COXpaHCHHS MACChbl BEUICCTB.

16 Bubmoreka [1OK https://m.edsoo.ru/ff0d3b88
XumMHu4yecKkue ypaBHEHHS
B

17 PIAMCIICHIT KOMHHECTBA, Macchl ]j etiectpa 1o Bbubanoreka L{OK https://m.edsoo.ru/ff0d5708
YpaBHEHHUSIM XUMHUYECKUX PEaKIui
Knaccudukarnms XuMu4ecknx peakiuui

18 | (coemuHEHUs, pa3IOKECHUS, 3aMEIIICHUS, Bbubnnoreka [{OK https://m.edsoo.ru/ff0d3f34
obOMeHa)
M. B. JIoMoHOCOB — y4EHBIN-IHIMKIONEIHCT.

19 N bubaunoreka L{OK https://m.edsoo.ru/ff0d40c4
O06o001eHre U CHCTEMaTH3alUsl 3HAHUN
K 6ota Nel B

20 OHTPOIILHAL pabota Ho TeMe «Betectsa bubmoreka [1OK https://m.edsoo.ru/ff0d4290
XMUMHUYECKUE PEaKIIUI»
Bosmyx — cmech ra3oB. CoctaB Bo3yxa.

21 | Kucnopog — 371eMeHT U IpoCcToe BELIECTBO. bubnuoreka [{OK https://m.edsoo.ru/ff0d448e
O30H
dusnueckre U XUMUYECKHE CBOMCTBA

22 | kucnopoja (peakiuu OKUCIEHHUS, TOPEHHE). bubnuoreka I{OK https://m.edsoo.ru/ff0d4614
TToustue 006 okcumax
C 0 0

23 HIOCOOBE HIOLYACHIA RHCIOPONa B 1abopaTopitt bubnuoreka I{OK https://m.edsoo.ru/ff0d497a
u npomsliiieHHocTH. [IpuMenenne kuciaopona
TemnoBoii 3¢ dexT XuMUIECKO! peakiny,

24 | moHsATHE O TEPMOXMMUYIECKOM YpaBHEHHH, IK30- bubnuoreka I{OK https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUYECKUX PEAKIHAX
T .3

25 OMLIMBO (HEQTP, YTOM:  MCTaH). 3arpiHeHHE bubnuoreka I{OK https://m.edsoo.ru/ff0d4c4a
BO3/yXa, CIIOCOOBI €r0 MPEI0TBPAILECHHS
[pakruueckas padora Ne 3 o Teme

26 | «Ilomyduenue u coObupaHue KHUCIOPOAA, U3yICHHE Bubnuoteka LIOK https://m.edsoo.ru/ff0d4ae2
€ro CBOWCTB»
B — .

27 | DOMOPOATT SICMEHT H [IPOCTOC BEMECTBO Bu6nnorexa LOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupozne
) i .

pg | VBHHCCKIC M XMMITICCKHE CBONCTBA BOAOPONa Bu6mnorexa LIOK https://m.edsoo.ru/ff0d4ddo
IIpumenenue Bogopoaa

29 | IloHATHE O KHCIIOTAaX M COJIAX Bbubmmoreka [TOK https://m.edsoo.ru/ff0d50d2

30 | Cooco0Osl moy4eHust BOAOpoAa B 1abopaTtopuu Bbubmmorexa [IOK https://m.edsoo.ru/ff0d4dd0




[pakrrueckas padora Ne 4 o Teme

31 | «llomydeHue u coOupaHue BOIOPOIA, H3YICHHUE Bubmoreka [1OK https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY

32 | MonsipHblit 00BEM ra30B. 3akOH ABOraipo bubnmoreka I{OK https://m.edsoo.ru/ff0d542e
Beruncienust 00b€Ma, KOMUYECTBA BEIIECTBA

33 | raza mo ero U3BECTHOMY KOJMYECTBY BEILIECTBA bubnnoreka I{OK https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Beruncienust 00bEMOB Ta30B 10 ypaBHEHUIO

34 | peakiuu Ha OCHOBE 3aKOHA 00BEMHBIX bubmoreka [TOK https://m.edsoo.ru/ff0d5708
OTHOIIICHUI T'a30B

35 | ®dusuyeckue U XMMUYECKUE CBOHCTBA BOJIBI bubaunoreka L{OK https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBaHui. [ToHsATHE 00 HHIUKATOPAX bubmoreka I1OK https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceiliennsie u

37 | HeHacbIIIeHHbIE pacTBOPbI. MaccoBast 10711 bubnuoreka I{OK https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[pakruueckas padora Ne 5 o Teme

38 | «lIpuroroBaeHue pacTBOPOB C ONPeAEIEHHON bubnuoreka I{OK https://m.edsoo.ru/ff0dSeba
MAacCCOBOM JI0JIei PaCTBOPEHHOTO BEILIECTBA»

39 | Kontpombuas pagora Ne2 o reme «Kucsopon, Bu6nmorexa LIOK https:/m.edso0o.ru/ff0d6342
Bonopoan. Bona»

4o | OXCHIRL cocTas, KaccupuKalys, Bu6mnorexa LOK https:/m.edsoo.ru/fl0d664e
HOMEHKJIATypa

41 3;;”;23: P;::ii:?j;;;ﬁ;ix S Bu6mnorexa LIOK https:/m.edsoo.ru/fl0d664e

42 OcHopanms: cocTas, KaccHprKanus, Bbubnunoreka ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 | IomydeHnue U XUMUYIECKHE CBOMCTBA OCHOBAHUI Bubmorexa ITOK https://m.edsoo.ru/ff0d67ca

44 Kucnorsi: cocras, knaccudmrars, bubnunoreka IIOK https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa

45 | IomydeHue U XUMUYECKHE CBOMCTBA KHCIOT Bubmmoreka [TOK https://m.edsoo.ru/ff0dfee2

4 | GO (CPEMHHE): HOMEHKIATYPA, CTIOCO0RT Bubnnorexa LIOK https:/m.edsoo.ru/00ad9474

TIONTYYCHUS, XUMUYIECCKUE CBOMCTBa




47

[Ipakriueckas padora Ne 6. Pemenne
9KCIIEPUMEHTAJIBHBIX 3a/1a4 1Mo TeMe «OCHOBHBIE
KJIACChI HEOPTAHHYECKUX COCTUHCHUID)

Bbubnnoreka [{OK https://m.edsoo.ru/00ad9b7c

48

TI'eneTnueckas cBsI3b MCXKIY KilacCaMn
HEOPraHNYCCKUX CO@I[I/IHGHI/Iﬁ

bubaunoreka I{OK https:/m.edsoo.ru/00ad9a50

49

O000111eHNE U CUCTEMATU3AIU 3HAHUI

Bbubaunoreka I{OK https://m.edsoo.ru/00ad9cb2

50

Kontpomnbnas padora Ne3 o teme "OCHOBHEIC
KJIaCChl HEOPTaHUUYECKUX COeAMHEHUN"

bubanoreka L{OK https://m.edsoo.ru/00ad9ela

51

HepBLIe TIOIIBITKHU KJ'IaCCI/I(bI/IKaLII/II/I XUMHYCCKUX
3neMeHTOoB. [ToHsTHE O rpymmnax CXOaHbIX
OJICMCHTOB

bubaunoreka L{OK https:/m.edsoo.ru/00ad9ffa

52

[Tepuoanueckuii 3axoH u [lepronuueckas
cucremMa XuMHuueckux anemenros /1. M.
Menneneea

bubanoreka LIOK https://m.edsoo.ru/00ada52¢

53

Ilepuoasl, rpymniibl, NOArPYIIIbI

bubaunoreka LIOK https://m.edsoo.ru/00ada52¢

54

Crpoenue atomoB. COoCcTaB aTOMHBIX SIAEP.
H3oTonsl

bubarnoreka L{OK https:/m.edsoo.ru/00ada342

55

CtpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB
anemeHToB llepuonnueckoit cucremsr /. 1.
MenpneneeBa

bubanoreka LIOK https://m.edsoo.ru/00ada6bbc

56

XapaKTepuCTHKa XUMHYECKOT0 3JIEMEHTA T10 €ro
nonoxeHuro B Ilepuonuueckoit cucreme J1. 1.
MenpaeneeBa

bubanoreka ITOK https:/m.edsoo.ru/00ada824

57

3navenue [lepuoauueckoro 3akoHa s
pa3Butus Hayku U npaktuku. J1. 1. Mennenees
— Y4€HbIi1, IeJaror U rpa)xaaHruH

Bubmorexa LIOK https://m.edsoo.ru/00ada96e

58

PesepBHblit ypok. O0001ICHUE U
cucTeMaru3anus 3Hanuii / Beepoccuiickas
MpoBepoYHast paboTa

Bubmorexa ITOK https://m.edsoo.ru/00adb33¢

59

Kontponsaas padora Ne4 mo teme «CTtpoeHme
aToma. XuMHU4IecKas cBsi3b» / Beepoccuiickas
MpoBepoUHas pabora

Bubmmoreka [TOK https://m.edsoo.ru/00adb486




9J'I€K’I‘p00TpI/IHaT€J'IBHOCTB aTOMOB XUMHYCCKHNX

60 1 bubanoreka I{OK https:/m.edsoo.ru/00adaab8
9JIEMEHTOB

61 | MonHas XMMHUYECKas CBSI3b 1 bubnnoreka [{OK https://m.edsoo.ru/00adac34

62 | KoBanieHTHas IONsipHAst XUMUYECKasl CBSI3b 1 bubnnoreka L{OK https://m.edsoo.ru/00adaab8

63 | KoBaneHTHas1 HENOISPHAS XUMHUYECKasl CBSI3b 1 bubnnoreka L{OK https://m.edsoo.ru/00adaab8

64 | CTeneHb OKUCIIECHHS 1 Bbubaunoreka I{OK https:/m.edsoo.ru/00adae28

65 | OKUCIUTETHHO-BOCCTAHOBUTEIbHbIE PEAKIIUU 1 bubnnoreka [{OK https://m.edsoo.ru/00adb076

66 | OKuCIHTENU U BOCCTAHOBUTEIH 1 bubaunoreka L{OK https://m.edsoo.ru/00adb076
PesepHbIil ypok. O000IICHNE U

67 | cucremaruzanus 3HaHUH 10 TeMe «CTpoeHue 1 bubnnoreka I{OK https://m.edsoo.ru/00ad9cb2
aromMa. XMMHYECKas CBA3bY»

68 f;i:‘;;‘;:;ﬁ:jgf:f;eH“e " 1 Butmorexa LIOK https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo 4acoB

Ne Jara DJIeKTPOHHBIE NH(POBLIE
Tema ypoka Kontpoasnsie | [IpakTuueckue

n/n Beero H3y4YeHUs | 00pa3oBaTeJIbHBbIE PeCYPChI

padoThI padoThI
Tlepnonnueckuii 3axoH. Ilepuoguueckas
1 cncf")reMa XUMHYECKHAX BHGMZHTOB pIm| 1 Brbmorexa HOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMICTB

2 P .. I bubmuoreka [TOK

XUMHMUYECKHX 3JIEMEHTOB IIEPBLIX TPEX
PBRX TP https://m.edso0.ru/00adb6b6
TIEPUOJIOB

3 Kiaccudukauus 1 HOMEHKIAaTypa ! bubmuoreka [IOK
HEOPraHWMYEeCKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKOI CBA3H U THITBI bubaunoreka [JOK

4 . 1
KPUCTATMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o teme

5 «IloBTOpEHUE U yriyOneHue 3HaHUH OCHOBHBIX 1 1
paszenoB Kypca 8 kiacca
Knaccudukanms XumuIecKux peaxiuii mno bubaunorexa [JOK

6 1
Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
TlonsATHE O CKOPOCTH XUMHUUECKOHN peaKIiu.

7 Ilo € 0 TO I()) € €TepPO : 1 bubmmotexa OK

HIATHE O TOMOI'€HHBIX U FeTEPOre€HHBIX
P https://m.edsoo.ru/00adbe9a
peaxmmax
[ToHsATHE O XUMUYECKOM PAaBHOBECHHU.

3 @akTopHl, BIUSIOLIUE HA CKOPOCTh | bubnuoreka [IOK
XUMHUYECKOH PEaKIny U IMOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHCIIUTENBHO-BOCCTAHOBUTE. € pea 1 bubmmorexa OK

KUCIUTEIbHO-BOCCTAHOBUTEIBHEI KIINHA
peaxt https://m.edsoo.ru/0O0adcade

10 Teopus AMEKTPOTUTHIECKON AUCCOLIHUAIIHH. 1 Bbubnuoreka I[TOK
CwibHBIE U cTTa0bIe AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

1 Yo e VbaBHe ca . | Bbubnnoreka [TOK

HHEI BHEHMS PEAKIIUN
P peaxt https://m.edsoo.ru/00add448




XHAMHAYECKHE CBOMCTBA KUCIOT U OCHOBAHHI B

Bubnunoreka [JOK

12 i i
CBETE Mpe/CTaBICHAN 00 AIEKTPOIUTHIECKOH hitps://m.edsoo.rw/00add5ds
JICCOIHAIIN
X N N
13| npescransemi o6 snciapomteckol brGmoreca LIOK
Pex P https://m_edsoo.rw/00add8b2
JICCOIHAIIN
14 [TonsTHE O TUApONH3E come Bubamorexa LIOK
P https://m.edsoo.ru/00add9d4
Bbubaunoreka [JOK
15 00606 i
CDICHHE T CHETCNATHALIE SHAHH https:/m_edsoo.ru/00addd 12
16 [pakriueckas padora Ne 1. «Perienne bubanoreka [JOK
SKCHEPUMEHTANBHBIX 33724 https://m.edsoo.ru/00addbfa
- i(;)H:EOH(I:HaH paicl);a NQZCCHC(: Te;we BuGmiorexa LIOK
J1 JINTUY S AU Halus.
P 8 HHan https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIUU B pACTBOPAX»
18 OO011as XxapaKTeprCTHKa T'aJOreHOB. bubaunorexa [JOK
XUMHUECKHE CBOMCTBA Ha IIpUMeEpE XJIopa https://m.edsoo.ru/00addfe?
Xn .C ,
19| e crofersa, nonysere brGmorera LIOK
 HOIYH ’ https://m.edsoo.ru/00ade104
NpUMEHEHHE
I 6ota Ne 2
20 «IP}?)?H:::/II;&ZIJZIZHOOT; Kncn:T()LIT e11/\1/13e eHue eé bubamorexa [IOK
N i 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
. BLIqHCJEeHm 10 YpaBHEHUSIM XUMHYECKUX BuGmiorexa LIOK
PCAKIIHH, CCTH OIHH 13 PCArcHTOoB Nar B https://m.edsoo.ru/00ade488
M30BITKE
» OO01as XxapaKTepHUCTHKA 3IeMEHTOB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
An .
53| Hancmsene cops o8 oot BrGmorexa LIOK
A P ,ﬂ https://m.edsoo.ru/00ade64a
npupone. XMMHYECKHE CBOHCTBA Cephl
o CepoBonopon, cTpoeHue, pusmaeckne u Bbubmmorexa [IOK

XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802




Oxkcunbl cepbl. CepHast KUCIOTa, (U3HYECKUE U

Bubaunoreka [JOK

25 N
XUMHMYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE Peakiuy, JexkKalie B OCHOBE
2% MIPOMBILIIEHHOT'O CII0c00a MOTyYeHuUs! CEpHOU bubanorexa [JOK
KHUCIOTH. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolled cpeibl COSMHEHUSIMH CEpPBI
Brruncnennie MaccoBoi 0K BBIXOJA MPOAYKTA bubanorexa [JOK
27
peakuuu https://m.edsoo.ru/00adec8a
OO011as XxapaKTeprCTHKa 3JIEMEHTOB VA-
)8 B Ap p bubaunoreka [JOK
TIbl. A30T, PacpoCTpaHEeHUe B MIPUPO/IE,
Py pactipoctp . PHPOZL https://m.edsoo.ru/0O0adeea6
(usnuecKkre 1 XUMHYECKUE CBOWCTBA
29 AMMHUaK, ero pU3NUECKre U XUMHUCCKUE bubaunoreka [JOK
CBOICTBA, NMOIy4YeHUE U NPUMEHEHNE https://m.edsoo.ru/00adf004
[MpakTryeckas pabora Ne 3 o reme bubaunorexa [JOK
30 N
«IlonyueHne aMMuaka, U3ydeHUE €ro CBOUCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ GU3nIecKue u bubaunorexa [JOK
XMMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnne HUTPATOB U COJIEH aMMOHMSI B
Ka4yeCTBEe MHUHEPAIbHBIX YIOOPEHHIA. bubaunorexa [JOK
32 N
XUMHUECKOE 3arpsA3HEHNE OKPYXKAIOIIeH Cpesibl https://m.edsoo.ru/00adf518
COeMHEHUSIMU a30Ta
Doctop. Oxecun pochopa (V) u pochopnas
33 c (I()) E ¢bu3 e(cl:) ::b - ecq) eql l:)”c a buGmorexa [IOK
KUCJIO0Ta, (pU3MYecKre 1 XUMUYECKUe CBOMCTBA,
https://m.edsoo.ru/00adf68a
HOJTy4eHHe
Hcnone3zoBanue hocdaToB B KauecTBe
24 ¢ 6 ¢ - Bubmorexa IIOK
MHHEpaJbHBIX YIOOpEeHUHI. 3arps3HeHne
P . yAoop p https://m.edsoo.ru/00adfc20
npupoaHOit cpeabl hocharamu
Yrnepon, pacipoCTpaHEHUE B IPUPOE, bubnuoreka [IOK
35 .
¢bu3nuecKkre U XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Okcunbl yraeposa, ux Qrudeckue u
36 XUMUYECKHE CBOMCTBA. DKOJIOTHICCKUE Bbubnuoreka I[TOK

TIPOOJIEMBI, CBSI3aHHBIE C OKCHIOM yIIIepoza
av

https://m.edsoo.ru/00adfebe




Bubaunoreka [JOK

37 VYronbHas KucaoTa U €€ Conu
https://m.edsoo.ru/00ae006¢
IIpaktuyeckast pabora Ne 4 o Teme
38 "l'rl)on eHHe JP;GKHCHOFO raza. KauectBeHHas Bubamorexa LIOK
i . . https://m.edsoo.ru/00ae027e
peaxIys Ha KapOOHAT-UOH

39 [lepBOHauanpHBIE MOHATHS 00 OPraHUIECKUX bubanorexa [JOK
BEIIECTBaX KaK O COEAMHEHMSX yriepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenuHeHUs Bbmmorexa [1OK

P https://m.edsoo.ru/00ae080a
IIpaktuyeckast pabora Ne 5. Pemrenue
41 3Kpcr1e I/IMeHTaJ'II;)HI)IX 3a51a4 1o TeMe Brbmorexa [10K
P . https://m.edsoo.ru/00ae0bf2
((Ba)KHeI/IH_II/Ie HEMETAJJIbl U UX COCOAUHCHU D)

4 KonTposbHas padora Ne3 o Teme bubaunorexa [JOK
«BakHele HeMeTaJlIbl K MX COCIUHCHHS https://m.edsoo.ru/00ae0e18
O0111as XapaKTePUCTHKA XUMHUYCSCKIX

43 3JIEMEHTOB — METAJJIOB. MeTainueckast CBs3b bubanoreka [JOK
1 METaJUIN4ecKasi KpuCTaJUTMYecKas peneTka. https://m.edsoo.ru/00ae103e
®dusnyeckue CBOMCTBAa METAILIIOB
XUMHUYECKHE CBOMCTBA METAILJIOB.

m AeKThO ccxuit - bubmuoreka IIOK

I XUMUYECKUH DSl HAPSHKSHUH
i P P https://m.edsoo.ru/00ael 156
METaJIOB
OO11me crnocoObl MOTYYESHHUS METAILIOB.

45 CrutaBsl. Berancnenus mo ypaBHEeHHAM bubnunoreka [JOK
XUMHYECKUX PEaKIUid, eCIH OUH U3 pearcHTOB https://m.edsoo.ru/00ael 156
COJZIEPKUT MPUMECH

46 ITo € 0 Koppo3 €TI0 bubmmorexa LOK

HATHE O K MU METAJIJIOB
PP https://m.edsoo.ru/00ae1278
Bubmorexa IIOK

47 €JIOYHBIE METAIIIIBI
m https://m.edsoo.ru/00ae14b2

43 0 Bbubnuoreka I[TOK

KCHJIBI U THJIPOKCHJIBI HATPHS M KaJTHS
AbL I THAPOKCILIBY HATP https://m.edsoo.ru/00ael4b2
49 IllenoyHo3eMenbHbIC METaJIIbl — KaabLUN U Bbubnnoreka [TOK

Mar"aui

https://m.edsoo.ru/00ael5e8




Bubaunoreka [JOK

50 Baxueiine coeuHeHUsT KaIbIHs https:/m.edsoo.rw/00ae] 58
51 O06o001eHre U CHCTEMaTH3alusl 3HAHUN
. n bubanorexa [JOK
52 JK&cTkOoCTh BOMBI U CIIOCOOBI €€ YCTpaHEeHUS https:/m.e dsi.r W/00ae1886
53 ’lv_Ip?-KTI/I‘IeCKaH pabora Ne 6 o "TeMe bubanorexa [JOK
JKéctkocTh Bozbl U METOABI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubanorexa [JOK
4 Adtiomil https://m. edS(I)lo.rUIOanl c64
55 AmMpoTepHbIC CBONCTBA OKCHJIA U THAPOKCHIA Brbmorexca HOK
https://m.edsoo.ru/00aelc64
36 | Keneso }?;S::Tfr::;siii/oomd%
57 Oxkcuibl, THIPOKCHABI U conu xenesa (1) u bubmuoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNe U CHCTEMAaTH3allUsI 3HAHUN
o
59 | smepmmsemmn i oot brGmoreca LIOK
«BakHelIe MeTauIbl U UX COSAMHEHUS» https://m.edsoo.ru/00ae3de8
Beruncienus o ypaBHEHUSIM XUMAYECKHX
60 peaxIyii, ecIM OUH U3 PEearcHToB J1aH B bubamnoreka [JOK
M30BITKE WM COJICPIKUT IPUMeEcH. Brraucnenus https://m.edsoo.ru/00ael1750
MAacCCOBOM JIOJTU BBIXOZa MPOJYKTA PEaAKIHU
61 O00011eHre U CHCTEMATH3aIUsI 3HAHUN
& Konrponbhas padora Ned 1o teme
«BaxxHelnme MeTauibl ¥ UX COEAUHEHUS»
63 BemecTBa u MmaTepuasl B HOBCEAHEBHOM Bubmorexa IIOK
JKU3HU 4eJIOBEKA https://m.edsoo.ru/00ae3f50
64 XuUMUYeCKOe 3arpsi3HEHNE OKPYKAIOIIEeH Cpebl Brbmmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Pons XuMuM B pelIeHnH YKOITOTHIECKUX Bbubmmorexa [IOK

mpobeM

https://m.edsoo.ru/00ae4270




66 PesepBHblit ypok. O000mIeHNE 1 | bubamnoreka [JOK
cUcTeMaTH3alys 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O000mIeHNE 1 | bubanorexa [JOK
cucTeMaTH3alys 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000mIeHNE 1 | bubanorexa [JOK
cucTeMaTH3alys 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68







IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOI ITPOI'PAMMBI

8 KJIACC
Kon
NMpoBepPsSIeMOro IIpoBepsiemble npeAMeTHDbIE Pe3YJIbTATHI OCBOEHHUsSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBaHus
pe3yJjbrara
1 ITo Teme: «IlepBOHAYATHLHBIC XUMHUECKHE TTOHSATHSDY
PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHH: aTOM, MOJICKYJIa, XMMUYECKHIA 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOMKHOE BEIIECTBO, CMECh (OMHOPOIHAS U
HEOJTHOPOJIHAs ), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI M MOJICKY/ISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS MAcca, MacCoBast TOJISI XUMUYIECKOTO
1.1 9JIEMEHTa B COCJMHEHHH, MOJSPHBI 00BbEM, XMMHUUECKas peakiys, Kiaccu(uKalus peakiuil: peakuuu COSJUHEHHs, PEaKkIUH Pa3lIoKEHHs, PeaKiuu
3aMEIICHUsS, PEeaKIMd OOMEHA, 9K30- M JHAOTEPMHYCCKHE PEaKInH, TerioBod 3(ddexkr peakuuu, pacTBop, MaccoBas 0N BellecTBa (IIPOIICHTHAS
KOHIICHTPAIIHS) B PaCTBOPE
]2 I/IJ'I.]'IIOCTpI/IpOBaTL B3aUMOCBSI3b OCHOBHBIX XUMHNUYCCKUX HOHHTI/Iﬁ nu HpI/IMeHﬂTB OTHU IIOHATHUA l'[pI/I OIMMCaHUU BCUICCTB U UX HpCBpaHlCHHﬁ
1.3 HCIIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY ISl COCTaBIICHUS (POPMYIT BEIIECTB M YPABHEHUH XMMUYECKHX PEaKLUit
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MACChI BEIIECTB, TIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKoHa ABOTaapo
1.5 ONPEIeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHUSIX
1.6 KiaccupUIPOBaTh XUMUUECKUE Peakluy (T10 YKCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIECTB, 110 TEIUIOBOMY P PEKTy)
1.7 BBIUUCIIATH OTHOCHTEIBHYIO MOJNEKYISAPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIIATH MACCOBYIO JIOJEO XMMHUYECKOT0 AJIEMEHTA 10 JOpMYIie COSTUHEHHS,
1.9 BBIYHCIIATH MACCOBYIO JIOJFO BEIIECTBA B PACTBOPE
1.10 MIPUMEHSTH €CTECTBEHHOHAYYHBIE METOABI IIO3HAHMS — HAOMIOICHNE, H3MEPEHIE, MOICTTUPOBAHIE, YKCIIEPIMEHT (PeaIbHbBIN U MBICTICHHBIH)
2 Ilo Teme: «BaxHeiime npeacTaBUTENN HEOPTAHUIECKUX BEILIECTBY
2.1 PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHH: OKCHI, KHCIIOTa, OCHOBaHHE, COJIb
2.2 OIPEIEIATh MPUHAIISKHOCTD BEIIECTB K ONMPEACNEHHOMY KJIacCy COSIMHEHH o hopMyIam
2.3 KIaccu(UIIMPOBATh HEOPTaHMYECKHE BEIIeCTBA




o4 XapaKTepru30BaTh (OIMMCHIBATH) OOIINE XMMHUUECKIE CBOMCTBA BEIIECTB PAa3IMUHBIX KIIACCOB, MMOATBEPK/Iasi ONMCAHUE ITPUMEPAMH MOJIEKYIISIPHBIX YpaBHEHUN
' COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIMH
9 TIPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KauyeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IMPOTEKaHMS XUMHUYECKUX MPEBPALICHUN B Pa3JIMYHBIX
' YCIOBHUSAX
CJIE/IOBATH MPABUIIAM TOJIB30BAHUS XMMUYECKOH MOCYI0H 1 1a00paTOpHBIM 000pYIOBaHHEM, a TAKXKE MPaBHiIaM OOpAaIEHHs C BEIIECTBAMH B COOTBETCTBUH C
26 WHCTPYKIMSMH IO BBITIOJHEHHIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO TOJNYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOZIA M KUCIOPOAA),
' MPUTOTOBJICHUIO PAaCTBOPOB C OMNpPENeNEHHON MaccOoBOM JoJed pacTBOPEHHOrO BEIIECTBA, IUIAHHMPOBATH M IMPOBOAUTH XMUMUYECKHE SKCIHEPUMEHTHI MO
pacIio3HaBaHMIO PACTBOPOB IIENOYEH M KUCIIOT C TIOMOIBIO HHANKATOPOB (JIAKMYC, (DeHOI(TANEHH, METHIIOPAHX U PYyrHe)
2.7 NPOBOJIUTH PACUETHI O YPaBHEHUIO XMMUYECKON pEaKInu
3 ITo Teme: «Ilepumoguueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux siemeHToB JI. M. MenneneeBa. CtpoeHne aTomMoB. XHMHYECKasi CBS3b.
OKUCTUTENBFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
31 PaCKpPbIBATH CMBICTT OCHOBHBIX XUMHNYCCKUX TTOHSATHI: AAPO aToMa, BHCKTpOHHBIﬁ CJIOM aToMa, aTOMHas Op6I/ITaJ'Ib, paanyc atoMa, XUMHUYECKast CBA3b, IOJIIpHast
' 1 HETIOJIApHAas KOBAJICHTHASA CBA3b, SJICKTPOOTPHUIATEIIbHOCTD, HOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb OKHUCJICHUS
3.2 KJIaCCU(HUIIMPOBATH XUMUUCCKUE STIEMEHTHI
33 OIKCHIBATh M XapaKTepu30BaTh TabmuuHyto hopmy [leproandeckoit cucTeMbl XAMUYECKUX 3JIEMEHTOB: PAa3IMyaTh MOHATHSA «TJIaBHAs MOArpyIma (Arpymrma)y
' u «noboynas noarpynna (brpymmna)y, «Maibiey» u «0onbIIKe TEPHOIbI
34 packpeiBath cMmbicn Ilepuomuueckoro 3akona .M. MenzpeneeBa: NEMOHCTPUPOBATh IOHUMAHUE IEPUOAUYECKON 3aBHCHMOCTH CBOMCTB XMMMUYECKHX
’ 3JIEMEHTOB OT UX NOJIOKEHUA B [lepuoguueckoii cucreme
Y COOTHOCHTh O00O3Ha4eHHs, KOTOpble uMeloTcs B Tabmmie «[lepuopmueckas cucrema xumuueckux sneMmeHtoB J[.M. MenzeneeBa» ¢ YHCIOBBIMH
' XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij si/ipa, 001IIee YHCIIO SIEKTPOHOB U paclpeielieHHe UX 110 AIEKTPOHHBIM CI0SM)
3.6 OTPE/ICNAThH CTENEHb OKUCICHHS DJIEMEHTOB B OMHAPHBIX COETUHEHHSIX
3.7 OIIPENEIATh BUl XUMHUIECKON CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTAHUIECKUX COSTUHECHUSIX

9 KJIACC

Kon nposepsiemoro
pe3yabTaTa

IIpoBepsieMble nNpeAMeTHBIE Pe3yAbTATHI 0CBOEHMSI OCHOBHOI 00pa30BaTe/bHOI POrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMs




Ilo Teme: «BGHIGCTBO U XUMHUYCCKas pCaKkus»

PACKPBIBATL CMBICI OCHOBHBIX XMMHWYCCKHUX IIOHSTHH: pacTBOpP, IJCKTPOJIUTBI, HEIJICKTPOJIUTBI, 3JICKTPOJUTUYCCKAA AUCCOLUAlNA, PCAKIIMU HMOHHOI'O

06MeHa, KaTaJn3aTop, XUMHYCCKOC pPABHOBCECHUC, O6paTI/IMI)Ie n HeO6paTI/IMI)Ie pCaKkurr, OKHUCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIMH, OKHCIIUTCIb,

b BOCCTaHOBUTENb, OKUCJICHWE W BOCCTAaHOBICHHE, aIJIOTPONHs, aM(pOTEPHOCTb, XHMMHUYECKas CBSI3b (KOBaJEHTHAs, WOHHAs, MeTaIMYecKas),
KpHUCTaJJIN4ecKas Pemérka, CljaBbl, CKOPOCTh XUMUYECKOH peakiuu
1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUI U MPUMEHITh 3TH NOHATHA [IPH OTIMCAHWUHU BEIECTB U UX MIpEeBpallleHuH
1.3 COCTaBJIATh YPAaBHEHHS JJIEKTPOIUTHYECKOM JUCCOIMAIN KUCIIOT, LIEoYel U CoJIeH, MOJTHbIE U COKpAIIEHHbIE YPaBHEHUsI PeaKIMii HOHHOI0 OOMeHa
1.4 PacKpbIBaTh CYITHOCTh OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIMI TIOCPECTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca ATUX PeaKIui
1.5 HPOBOJUTE PACUETHI [0 YPAaBHEHUIO XUMUYECKOH peakiuu
2 ITo Temam: «HemeTannbl ¥ X coeiMHEHU» U «MeTallibl U UX COSIMHEHHSD
51 XapaKkTepru3oBaTh (OMKCHIBATh) OOLIME M CIElU(UIECKHEe XUMHYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEILECTB, MOJATBEPXk/Aasi ONMCAHUE NMPUMEPAMHU
' MOJIEKYJIIPHBIX 1 HOHHBIX y'paBHeHI/Iﬁ COOTBETCTBYIOIHNX XUMHUICCKHUX peaxunﬁ
2.2 COCTaBJISAATh YPABHCHUSA peaKuHﬁ, TNIOATBEPKAAIOIUX CYIHIECTBOBAHUE TeHETHYECKON CBS3U MEXAY BEIICCTBAMU PAa3JINYHBIX KJIaCCOB
2.3 IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXKHOCTH MPOTEKAHUS XMMUYECKUX NPEBPAILEHUI B Pa3JIMUHBIX YCIOBHUAIX
CIIeJOBAaTh IPaBHIIAM II0Ib30BAHHS XUMHYECKOH TOCYA0H 1 1a00paTOpHBIM 000pYIOBaHHEM, a TAKXKE [PaBHIIaM OOPAILEHUS C BEILIECTBAMY B COOTBETCTBHH
24 C MHCTPYKLHUSMH IO BBIIIOJHEHHIO JTaOOPATOPHBIX XUMHUYECKUX OIMBITOB IO MONTYYEHHIO 1 COOMPAHHUIO Ta3000pPa3HBIX BEIECTB (aMMHAKa M YIJIEKHCIIOTO
rasa)
MIPOBOJMUTH PEaKIUH, HOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOpHI-, OpOMHKA, HOINA, KapOOoHaT,
2.5 ¢ocdar, cunukat, cynbhar, THAPOKCUINOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METAJUIOB, IPHCYTCTBYIOLINE B BOJHBIX PAacTBOpaxX HEOPraHUYECKUX
BEILIECTB
3 ITo Teme: «Xumus U OKpyxarouasi cpeaa»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHueckux noHsaTuil: I1IJIK BewecrBa; koppo3usi METaIOB
MIPUMEHATh OCHOBHBIE OIIEPAIMU MBICIUTEIBHON NESTENbHOCTH — aHalu3 M CHHTE3, CPABHEHUE, 00OOIICHNE, CUCTEMATU3AINIO, BBIIBICHHE PHYMHHO-
32 CIIJICTBEHHBIX CBSI3eH — IS M3Y4CHHUs CBOWCTB BEIIECTB M XMMHUUYECKHX PEaKLHil; eCTeCTBEHHOHAYYHbIE METOIbI TO3HAHUS — HAaOII0CHHE, H3MEPEHHE,

MOJIETTMPOBAHNE, SKCIIEPUMEHT (PEaNbHBIN 1 MBICIICHHBIHN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 [lepBoHAYAIEHBIC XUMUYECKUE TOHITHUS
1.1 IIpenmer xumun. Posib XuMUM B )KU3HU YeslOBEKa. XUMUS B cUCTeMe HayK. Tena u BenjectBa. Gu3nyeckre CBONCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEILIECTB
1.2 ITonsATHE 0 MeTOMAaX MO3HAHUS B XUMHH. YHuCThIe BemmecTBa U cMecH. CriocoObl pa3iesicHus cMecei
1.3 ATOMBI U MOJIEKYJBI. XUMHUYECKUE dJIeMEHThl. CUMBOJIBI XUMHUYECKUX 3J€MEHTOB. [IpOoCThie U CII0KHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE ydEeHUE
L4 Xumuueckas ¢popmyna. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAS aTOMHass Macca. OTHOCHUTEIbHAS
) MoJIeKynspHas Macca. MaccoBast 01l XUMHYECKOT 0 3JIEeMEHTa B COSIMHEHUH
Ls KonunuectBo BeniectBa. Monb. MossipHast Mmacca. B3auMocBsI3b KOJIMYECTBa, MAcChl M YHCIIAa CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérel mo ¢hopmyiaaM XMMUUECKUX
’ COEeMHEHUHN
L6 dusnyeckre U XUMUYECKHE SBJICHHS. XUMHYECKash peakiuusi U e€ NMpU3HaKh. 3aKOH COXPAaHEHWs] Macchl BEIIECTB. XHMMHU4YECKHe ypaBHeHus. Knaccudukarms
' XHUMHUYECKHUX PEaKIii (COSMHEHNSI, Pa3JIOKEHUs], 3aMelCHHsI, 0OMEHa)
XUMHUYECKUI IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY/IOH, C TIpaBUIaMu pabOThI B J1a00paTOpUK U MpUEMaMK OOpaIeHHs C JIAO0paTOPHBIM 000PYIOBaHHEM,
U3y4eHHUe U onucaHue HU3NUECKUX CBOMCTB 00pa3l0B HEOPraHWYECKHUX BEUIECTB, HaOMoAeHHEe prU3niecKuX (IUIaBIeHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B
CTYIIKE, KUTICHHE M KOHJCHCAIMS BOJBI) M XUMHUYECKUX (FOpPEHHE CBEYH, NPOKAJTMBAaHHE MEIHOW IMPOBOJIOKH, B3aUMOJCHCTBHE MeNa C KHCIOTOH) SBJICHUH,
1.7 HaOIO/ICHUE U OMUCaHNe PU3HAKOB MPOTEKAHMUS XMMUYECKUX Peakimii (pa3sioxkeHre caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI ¢ XJIOPUAOM Oapusi, pa3jioKeHue
rugpokcuna meau(ll) mpu HarpeBaHum, B3amMozeiicTBue xemne3a ¢ pactBopoM comu Meau(ll), mzydeHne crnocoOoB pa3ieneHus: cMeceld (C MOMOIIBI0 MarHuTa,
(dbunbTpOBaHUE, BHIIAPHUBAHUE, TUCTUILISILNS, XpoMaTorpadus), IpoBeCHHE OYUCTKU TOBAPEHHOW COJIH, HAOIIO/ICHUE U OTIMCAHUE PE3YIbTATOB IIPOBECHUS OIIbITA,
WUTIOCTPUPYIOIIET 0 3aKOH COXPAaHEHUS MacChl, CO3IaHIE MOJENEH MoKy (IIapOCTEP>KHEBBIX )
2 Baxnelimue npencraBUTENN HEOPraHUYECKUX BELIECTB
Bozayx — cmech ra3oB. CocraB Bo3ayxa. Kucinopon — aimeMeHT i mpocToe BemecTBo. HaxokaeHne KUCIopoaa B MpUpoae, PI3HUECKIe M XHMHIECKHE CBOHCTBA
2.1 (peaxmu ropenus). Okcunsl. [Ipumenenue kucnopoaa. CriocoOBI MOTYIEHUST KUCIOPOa B 1ab0opaTopuyl U MPOMBIIIICHHOCTH. KpyroBopoT Kuciopoa B mpupose.
O30H — a;mIOTpONHAs MOTU(PHUKAINS KACIOpOIa




2.2

Tennopoit 3(1)(1)6KT XAMUYICCKOMN peakun, TCPMOXUMHUUCCKUC YPABHCHUA, DK30- U SHAOTCPMHUYCCKUC PCAKIINU. Tormuso: Yrojib U MCTaH. 3al"p513H€HI/I€ BO3ayXxa,

yCHIIEHHE TTapHUKOBOT0 3(pdeKTa, pazpymnieHne 030HOBOTO CIIOs

2.3

Bomopom — snmeMeHT 1 pocToe BelecTBo. HaxokeHre Bomoporia B mpupose, (GU3mdecKie i XUMHUYECKHE CBOMCTBA, IPIMEHEHHE, CITOCOOBI TOTydeHus. KUcIoTs! u comm
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MornsipHbIii 00BEM ra30B. Pacu€rel Mo XUMHYIECKHM ypaBHEHHSM

2.5

duznyeckue CBOMCTBA BOJIBI. Boz[a KaK paCTBOPUTECIIb. PaCTBOpLI. HaCLIHIeHHLIe 1 HCHACBINICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI) BCIICCTB B BOJC. MaccoBast J0JIA
BEIICCTBA B pacTBOPC. XUMHUYECKHE CBOWCTBA BOJEI. OcHoBanus. Poib PacTBOPOB B IPUPOAC U B KU3HH YCJIIOBCKA. prFOBOpOT BOJbI B IIPpUPOAC. 3anH3HeHI/Ie

NpUPOAHBIX BO. OxpaHa 1 OUYUCTKa NPUPOAHBIX BO

2.6

Knaccudukanus Heopranmdecknx coenuHeHuit. Okxcupbl. Kiaccudukamust oxkcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHbIE) U

Heconeo6pa3y10m1/1e. HOMeHKJ'IaTypa OoKcHI0B. PH3NYECKHE U XMMHUYECKUE CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBaHus. Knaccmbnxaunﬂ OCHOBaHUIA: IET0UH U HCPACTBOPUMbBIC OCHOBAHMUA. HOMeHKJ'IaTypa ocHoBaHuH. Du3NUecKre ¥ XMMUYECKHE CBOMCTBA OCHOBAaHHIA.

IlonyueHnue ocHOBaHUI

2.8

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucior. dusndeckne 1 XuMHYECKHe CBOMCTBA KUCIOT. Psix aktiuBHocTH MetasuioB H.H. Bekerosa. [Tonyuenue

KHCJIOT

29

Conu. Homenkmnarypa coneit. @u3zndeckue n Xummdeckue cBoiicTa coneil. [lomydenue comneit

2.10

I'enetnueckas cBsI3b MEXAY KilacCaMU HEOPIraHNICCKUX COETMHEHUN

2.11

XUMHUYECKUH 3KCHEPHMEHT: KaueCTBEHHOE OIIpEJIeNICHnEe COJCP)KaHMs KHCIOpOoAa B BO3AYXE, MOIy4eHHE, COOMpaHME, Paclo3HaBaHHE M HM3Y4CHHE CBOMCTB
KUCIIOpOAa, HAOMIOICHNE B3aUMOACHCTBHUS BEIECTB ¢ KUCIOPOAOM M YCIOBHMSI BOSHMKHOBEHHUS U MPEKpalleHHs TopeHus (Iokapa), O3HAKOMIICHHE ¢ 0Opa3LaMu
OKCHJIOB ¥ OIIMCAHUE UX CBOKCTB, MOJy4eHHEe, COOUpaHie, Paclio3HaBaHUE M N3y4eHHEe CBOWCTB BOIOpoAa (TopeHue), B3auMoieiicTBre Bogopoa ¢ okcugaom meau(1l)
(BOBMO)KHO HCIIONB30BaHHE BHICOMATEPHANIOB), HAOMIOIeHNE 00pa3IOB BEUIECTB KOIMYECTBOM | MOJb, MCCIEOBaHHE OCOOEHHOCTEW PAacCTBOPEHHUS BEIIECTB C
pa3InyHOM PacTBOPUMOCTBIO, NIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM [JOJEH PACTBOPEHHOIO BELIECTBA, B3aMMOJAEHCTBHE BOABI C METaJIaMU
(HaTpueM U KayibleM) (BO3MOXKHO MCIIOJIb30BAaHUE BUAECOMATEPHANIOB), ONPEIEICHUE PACTBOPOB KUCIOT U LIETIOYEH C IMOMOIIbIO MHIUKATOPOB, UCCIIENOBAHUE
00pa31i0B HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB, HAOIIONCHWE W3MEHEHHsS OKpAacKd HHAWKATOPOB B pAacTBOPAaX KHCIOT M IIENOYEH, H3ydeHHE
B3ammMozeiictBus okcuma meru(ll) ¢ pacTBOpOM CepHOM KHCIOTHI, KHCIOT C METajulaMH, peakIii HeHTpaIu3aluy, MONydeHHEe HEepacTBOPUMBIX OCHOBAHHH,

BBITECHEHUE OJHOI'O METalJIa APYI'UM U3 PACTBOPaA COJIM, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/4a4 110 TEME «Baxxuetme Kiaccel HEOPTaHNYIECCKUX COCTMHCHUIDY

[epronuaeckuii 3axkoH u [lepronndeckas cucrema xumudeckux anmemMenToB [I.M1. Mernneneesa. CtpoeHre aToMOB. XuUMHYeCcKasi CBsi3b. OKHCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIE PEAKITNNA




a1 [epBBIe MONBITKN KiTacCH(UKAIMKA XUMHUIECKUX JJIEMEHTOB. [IOHATHE O IpyIIax CXOAHBIX 3JIEMEHTOB (IIEIOYHBIC U IIEIOYHO3EMENbHBIE METAUIbI, TaJIOTeHBI,
' WHEPTHBIE ra3bl). JIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHIBI X THAPOKCHIBI
39 [epuomuaeckutii 3axoH. [lepromudaeckas cuctema xumrdeckux ieMeHToB [[.1. MenaeneeBa. KopoTtkormepronnas u auHHONEpHonHAs GopMbl [leprommaeckoii
) cucTeMbl xXuMudeckux aneMeHToB J[.M. MenneneeBa. [lepuosl u rpynmnsl. @U3n4ecKuil CMBICT MOPSIAKOBOrO HOMEPA, HOMEPOB IIEPHOA U TPYIIIBI AJIEMEHTA
Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otombl. DnekTponbl. CTpOSHUE 3JCKTPOHHBIX 000JI0UEK aTOMOB TIEpPBhIX 20 XUMHUYECKHX 3JIeMeHTOB [lepuoamueckoi
33
cucremsl J[.11. MenneneeBa. XapakTepucTHKa XUMHUUECKOI0 JIEMEHTA 110 ero nonoxeHuto B Ilepuoanueckoii cucreme [1.11. MenaeneeBa
3.4 3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKMX M HEMETaJJIMYECKHX CBOMCTB IO IpynmaM M IepHojaM. 3HayeHue
) Ilepronuueckoro 3axoHa u [lepuoauueckoil CHCTEMBI XMMUYECKUX JIEMEHTOB 7S pa3BUTHsI Hayku U npakTuku. JI.W. MenneneeB — yuéHbIN U rpaxJIaHUH
3.5 Xumnueckast cBsi3b. KoBasieHTHas1 (TOJIIpHAst ¥ HETIOSPHAs) CBSA3b. DIIEKTPOOTPUIIATEIFHOCTh XUMHYECKUX 3JIeMeHTOB. [oHHas CBS3b
3.6 Crenens okucieHus. OKUCIUTENbHOBOCCTAHOBUTENbHbIE peakiuu. IIporiecchl OKHUCIEHHs ¥ BOCCTAaHOBNEHUs. OKHUCIUTENN U BOCCTaH OBUTEIH
3.7 XUMHUYECKUH DKCIIEPUMEHT: M3yueHHe OOpa3lioB BELIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBHE TMAPOKCHUIA IIMHKA C PacTBOPaMHU KHUCJIOT U IIEJIO4YeH,
' MpOBEIEHHUE OIBITOB, MIUTIOCTPUPYIOIINX IIPUMEPHI OKUCIUTEFHO-BOCCTAHOBUTEIBHBIX PeaKlnii (TOpeHre, peakuy pas3IokKeHNs, COSTUHEHNS)
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT cofiepAKaAHUSI
1 BemecTBo u xumunueckas peakuus. IloBropenue
[lepronuueckuit 3axoH. Ilepuognueckast cucrema xumudeckux snementoB J.M. Menneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHCHHU CBOWCTB
1.1 XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPUOMIOB, KalKs, KaJIbIUSI U UX COSAMHEHUH B COOTBETCTBUH C MOJIOKEHUEM 3JeMeHTOB B [lepronuueckoii cucreme u
CTPOCHUEM HX aTOMOB
CtpoeHue BemecTBa: BUIBI XUMHUECKOH CBSA3U. THIIBI KPUCTAIIIMUECKHUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTAJUINIECKOM PEIETKY U BUIa
1.2 XuUMuUeckoit csa3u. Knaccudukarms ¥ HOMEHKIATypa HEOPraHMYECKHMX BEIeCcTB (MEXKIYHAPOMHAs W TPUBHUANbHAS). XMMHUUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIIMXCS K PA3IMIHBIM KJIaccaM HEOPTaHHUECKUX COCAMHEHNH, TeHETHYECKasl CBSI3b HEOPTaHUIECKUX BEIIECTB
Krnaccudukanus XMMHUYECKUX peaklui 1Mo Pa3IMYHBIM NMpU3HAKaM (II0 YUCIY M COCTaBy yYACTBYIOIIMX B PEAaKLHH BEIIECTB, IO TEIIOBOMY 3((eKTy, mo
1.3 W3MEHEHMIO CTETEHEH OKHCIEHHS XHMHYECKHX O3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTanu3aTopa). OK30- M JHIOTEPMHUYECKHE PEaAKIHH,
TepMOXUMHUUYECKHe ypaBHEeHUs. [IoHATHE O CKOPOCTH XUMHIECKON pEaKnnu




1.4

Iloustue 00 06paTI/IMI)IX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IloHsITHE O TOMOI€HHBIX U TCTCPOIrCHHBIX PCAKIUAX. TlonsiTHE O XUMHYECKOM PaBHOBECHUM.

(DaKTopI)I, BJIMAOIIUE Ha CKOPOCTb XUMUYECKOU PCaKru U NOJIOKCHUC XUMHWYICCKOI'O PABHOBECUA

1.5

OKHUCIIUTENIHFHO-BOCCTAHOBUTEIIBHBIC pcaknuu, 3J'I€KTpOHHLII71 0ajaHC OKHCIIUTEILHO-BOCCTAHOBUTEILHOM peaKkuuu. CocTtaBlieHHE ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-

BOCCTAaHOBUTCIIBHBIX peaxunﬁ C UCIIO0JIb30BAHUEM METO/Jia 3JICKTPOHHOI'O Oanranca

1.6

Teopus 3MeKTPOTUTUIECKON TUCCOIMALMH. DIEKTPOIUTHI M HEINEKTPOIUThl. KaTHOHBI, aHHMOHBI. MeXaHU3M JUCCOLUAIMY BEIECTB C Pa3INYHBIMKU BUIAMU
XUMHU4IecKoi cBs3u. CreneHp nucconnanyi. CHUIbHbBIE U cna0ble 3J1eKTPOIUTHL. Peakinm HOHHOTO oOMeHa. Y ClIOBUS MTPOTEKaHUs peakinii MOHHOTO OOMeHa,
TIOJIHBIE ¥ COKpalEHHbIE HOHHBIE YpaBHEHHs peakiuid. CBOMCTBa KUCIOT, OCHOBaHHUI M CONEll B CBETE MPENICTABICHUH 00 3JIEKTPOIUTHUECKOM ANCCOIMAIINH.

KauectBennsie pC€aKkuun Ha MOHBI. ITonsTue o TUApPOIN3C cosei

1.7

XUMHUYECKHUH 3KCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIETOK HEOPraHWIECKUX BELIECTB — METAJUIOB M HeMeTaIoB (TpaduTa u anMasa),
CJIOKHBIX BEUIECTB (XJOpHUIA HATPUs); UCCIECAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peaKIMy OT BO3AEHCTBHUS pa3IMYHBIX (PAaKTOPOB; MCCIieOBaHUE
3JIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MIpOIlecca JUCCOIMALMN KUCIIOT, [iesiodei U cofeil (BO3MOXKHO HCIOIb30BAHKE BHIEOMATEPHAIIOB); TPOBEJCHNE
OTBITOB, WJUTIOCTPUPYIOIIUX IIPU3HAKK INPOTEKaHUsl peakluii MOHHOro oOMmeHa (oOpa3oBaHMe OcCajiKa, BbIJEICHHE ras3a, 0oOpa3oBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIINX TPHUMEPhl OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PeaKiMi (TOpeHUe, peakluy pa3ioKeHHs, COSIMHEeHNs); paclio3HaBaHUE HEOPTaHHMYECKHUX

BCHICCTB C MIOMOIIBKO KAUYCCTBCHHBIX peaKuHﬁ Ha MOHBI; PEHICHNE OKCIICPUMECHTAJIbHBIX 3a/1a4

Hemerannsl 1 ux coequHEeHUS

2.1

OO1as xapakTepucTuKa rajnoreHoB. OcOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHbIe cTelleH! okucieHus. CTpoeHue 1 pU3nUecKue CBOMCTBA MIPOCTHIX BEILECTB
— rajioreHoB. XUMHYECKHE CBOMCTBA Ha NpHUMEpE XJopa (B3auMOAEICTBHE ¢ MeTalllaMM, HEMETalulaMH, Iieiodamu). XsopoBogopon. ConsHas KuCIoOTa,
XUMUYECKHUE CBOWCTBA, MOJIyYeHUE, IpUMEHEHHE. JelicTBUE XJI0pa U XJIOPOBOJIOPOAA HA OPraHM3M YellOBeKa. BakHelMe XJOpuAbl U UX HAXOXKIEHUE B

npupozne

2.2

OoOmas xapakreprctuka eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHble crerneHu okuciaeHus. CTpoeHne u (U3nUecKre CBOICTBA
MPOCTHIX BELIECTB — KUCTIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DHKAIUK KHCIOPOJa U cepbl. XUMHYECKUE CBOUCTBA cepbl. CepoBOIOpO, CTpOCHHE, (H3NIECKHE
1 XuMHu4deckue cBorcTBa. OKcHAbl cepbl KaK MPEACTABUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTa, (QU3MUYECKHE M XMMHUYECKHE CBOWCTBa (0OIIME Kak
NpeNCcTaBUTeNs Kilacca KUCIOT U cnenuduueckne). XUMUUECKUE PEakLiH, JIeKallie B OCHOBE NPOMBIIUIEHHOIO croco0a MONMYydeHHsl CEpHOW KHCIIOTHI
[Ipumenenne. Conu CepHOI KHUCIOTHI, KaueCTBEHHAs peakius Ha CynbdaT-noH. Haxoxaenne cepbl u e€ COeNMHeHUI B MPHUPoJe. XIUMHIECKOe 3arps3HEHUE

OKPY’KaIOIIeH Cpeibl COSANHEHUSIMH CEPBI (KUCIOTHBIE JOXKIH, 3aTrPSI3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAILCHUS

2.3

OOmras xapaKTepuCTHKa 3IeMeHTOB VA-rpymmel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTETIEHW OKHUCICHUS. A30T, paclpoCTpaHeHHE B MPUPOE,

¢usmueckre n XMMUIeckne cBoricTea. Kpyrosopor azora B mpupone. AMMHaK, ero (pu3ndeckne U XUMHIECKHE CBOWCTBA, IOMydeHHe u puMeneHne. Comu




AMMOHUSA, UX (1)I/I3I/I"I€CKI/IG U XUMHYCCKHUE CBOﬁCTBa, MMPUMCHCHHE. KauectBennas peaKkuusa Ha NOHbI aMMOHUSI. A3oTtHas KHUCJo0Ta, eé TMOJIy4CHHUC, (I)I/I3I/Iq€CKI/I€ n
XHMUYECKHE CBOMCTBA (O6HII/IG KaK InpeACTaBUTCIIA KilaCcCa KMCIIOT U CHGHI/I(i)I/IqGCKI/Ie). Hcnone3oBanue HUTPATOB U coJieli aMMOHUS B KQUECTBE MHHEPAJIbHBIX

y[[O6peHHI>i. Xumuyeckoe 3arps3HCHUC 0pr)1<a}0mef/'1 Cpeabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IC JO0XKIU, 3arpsI3HCHUC BO3/1yXa, IIOYBbI U BOJ_'[OéMOB)
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Docop, amnorponHbe MoanpuKanun Gocdopa, pusnueckue u xumuieckre coricrsa. Okenp pochopa(V) u dpocdopHas kucnora, GuU3HIECKUEe 1 XUMHIECKUE

CBOIicTBa, moydenue. Vcrons3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI00pEHUI

2.5

Oo0mas xapakrepuctuka 3eMeHToB [VA-rpynmnel. OCOO€HHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTETIEHH OKUCIIEHUS. YTIIEpO/l, aJUIOTPOITHBIE MOU(UKAIINY,
pacripocTpaHeHue B npupoje, pu3nueckue U XuMudeckue coiictBa. Axcopbuus. KpyroBopor yrieposaa B npuposae. OKcuusl yriepona, ux (Gpusndeckue u
XMMHYECKHE CBOKMCTBA, NEHCTBHE Ha JKMBBIC OPTaHM3MBI, MOJNYYEHHWE M MPUMEHEHHE. DKOJIOrHYecKhe NpOoOJIeMBl, CBsI3aHHBIE ¢ okcuaoM yraepopa(IV);
THITOTE3a TII00aJIbHOr0 TIOTEIUIEHHST KIIMMaTa; apHUKOBBIA dddekT. YronabpHas KUCIoTa U e€ coiu, UX (PU3NUecKue U XUMHYECKUE CBOMCTBA, MOJy4YeHHE U

MpUMEHCHUE. KauecrBennas pcaKkuusa Ha Kap60HaT-I/IOHI>I. Hcnonb3oBanue Kap6OHaTOB B 6I)ITy, MCANIUHE, MTPOMBIINIJICHHOCTU U CEJILCKOM XO03SICTBE

2.6

[TepBoHaYabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSMMHEHUSIX yrieposa (MeTaH, 3TaH, 3TUIICH, alleTHJICH, ATAHOJI, IIIUIEPUH, YKCYCHAs! KUCIIOTA).
Hx coctaB u xummdeckoe ctpoeHue. [ToHsTHE 0 OMOIOrHUeCKH BayKHBIX BEIIECTBAX: )KUpaX, OENKax, YIIIeBOAaX — M UX POJIM B KU3HHU UelloBeKa. MaTepualibHoe

CANHCTBO OPraHNYCCKUX U HECOPIraHNICCKUX COG}II/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckre 1 XMMHUYECKHE CBOKCTBa, MoiydeHue W npuMeHeHue. CoeanHeHUs KpeMHUs B mpupone. OOume npezicraBieHust 00 OKCHIE
kpeMHUA(IV) u kpemHueBoi kuciore. CHIMKATBl, MX HCIIOJNB30BaHWE B OBITY, MEIULMHE, NMPOMBIIUICHHOCTH. BaXkHelIme cTpouTeNbHbIe MaTepHalbl:

KepaMuKa, CTEKJI0, LIEMEHT, OETOH, xene300eToH. [IpodneMbl 6€30IacHOr0 HCIOIb30BaHMS CTPOUTENBHBIX MAaTePUaIOB B IIOBCEIHEBHOM )KU3HU

2.8

XUMHUYECKUI SKCIIEPUMEHT: U3yueHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOM KUCIIOTHI; MMPOBEJCHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPHUI-UOHBI
U HaOIIoJeHHe MPU3HAKOB MX IPOTEKAHUS; OINBITHI, OTpaKarouye (HU3MYECKHe M XHUMUYECKHE CBOWCTBA TaJOTCHOB U HX COSIUHEHUH (BO3MOXHO
HCIIONIb30BaHKE BUIEOMATEPUAIIOB); 03HAKOMJICHHE C 00pa3[aMu XJIOPHIOB (TaJOreHH/I0B); O3HAKOMIICHHE C 00pa3iiaMu cephl U €€ COeIMHEHUSIMH (BO3MOXKHO
UCIIONB30BAaHHUE BUACOMATEPHAIIOB); HAOMIONEHHE Iporecca OOYIIMBaHUS caxapa MOI IeHCTBHEM KOHLEHTPHPOBAHHOW CEPHOH KHCIOTBL, H3y4eHHE
XMUMHYECKUX CBOWCTB pa30aBIICHHON CEpHOW KHUCIIOTHI, MPOBECHUE KAUYeCTBEHHOW peakiMy Ha Cyib(aT-MoH W HAOJIIOJIeHHe MpH3HAKa e€ MPOTEKaHWs;
O3HaKOMJICHHE C (PM3MYECKUMH CBOWCTBaMHU a30Ta, (ochopa M UX coenuHEHUd (BOZMOXKHO HCIIONB30BAHME BHICOMATEPUANIOB), 00pa3liaMH a30THBIX U
(ocdopHBIX ynoOpeHHi; MoNydeHne, cOOMpaHue, paclo3HaBaHNE U M3YUCHHE CBOICTB aMMHUaka; NMPOBEJCHHE KaYeCTBEHHBIX PEaKIWii HA MOH aMMOHUS H
¢docdar-noH M U3ydEeHHE NPHU3HAKOB HX IPOTEKaHMsS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOH a30THOW KHCIOTHI C MeEAbI0 (BO3MOXHO HCIIONB30BAHHE
BHECOMATEPUAIOB); U3y4EHHE MOJEICH KPUCTAUIMUECKUX PEMIETOK anMasa, rpadura, Qyiepena; 03HaKOMIIEHHE ¢ MPOIECCOM aACOpOIMU PacTBOP EHHBIX
BEIIIECTB aKTHBUPOBAHHBIM YIVIEM M yCTPOHCTBOM MPOTHBOIa3a; MOIydeHUE, COOMpaHNe, paCIO3HABAHNUE W U3yUIEHHUE CBOMCTB YITIEKHCIIOrO ra3a; MPOBEICHNE
Ka4eCTBEHHBIX PEaKNnii Ha KapOOHAT- M CHIIMKAT-HOHBI M M3YYEHHE TPU3HAKOB MX MTPOTEKaHNS; 03HAKOMJICHHE C MPOAYKIMEH CHIINKATHONW IPOMBIIUIEHHOCTH;

PEICHNE DKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME «BaxHelmme HeMeTaIBI M UX COCIUMHCHUSD




Metamnsl 1 ux COCIMHCHUA

3.1

O6HIa$I XapaKTCPpUCTUKA XUMHYCCKHUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHWU HX IIOJOXKCHUA B HepI/IO,Z[PI‘{GCKOﬁ CUCTEMC XHMMHYCCKHX DJICMCHTOB I[I/I
MeH;[eneeBa U CTPOCHUA aTOMOB. CTpOCHI/IC MeTawioB. MeTamnmdeckas CBs3b UM MeTalIMYecKas KpUCTAJITIMYCCKasL peméTKa. 9H€KT‘pOXHMH‘{€CKI/Iﬁ pAx

HaNpsHKEHUH METajIoB

3.2

du3nyeckre U XUMUYECKHE CBOMCTBA METAJLIOB. O6IHI/I€ CITOCOOBI MOJTy4YCHUS METAJIJIOB. IlonsTue o KOppPO31UKu METAJUIOB, OCHOBHBIC CITOCOOBI 3allIUTHI UX OT

kopposuu. CIutaBbl (CTajb, YYTYH, JFOPATIOMUHUA, OpOH3a) M UX MPUMEHEHUE B OBITY U TIPOMBIIIIICHHOCTH

33

[lenouynbie MeTasuibl: nojokeHue B [lepuonuueckoil cucreme xumudeckux siaemeHToB [[.M. MeHneneeBa; cTpoeHHe X aTOMOB; HaXOXJIEHUE B MPUPOJIE.
Odu3uueckre ¥ XUMUYECKUE CBOWMCTBA (Ha mpuMepe HATpus U Kanmus). OKCHUABI U THIPOKCHIBI HATPHS M Kaius. [IpUMEHEHHE IICTOYHBIX METAJIOB M HX

COEIMHEHNI

34

[[lenoyHo3eMenpHbIE METANIJIBI MATHUNA U KaJIbLIMH: monoxkeHue B [lepuoanueckoil cucreme xumudeckux siaemeHToB .M. MeHeneeBa; ctpoeHre UX aTOMOB;
HaxOXKzAeHue B npuponae. Ousnueckre U XMMUISCKHE CBOMCTBA MarHUs U Kallblusl. BakHeine coequHeHns Kaablus (OKCHI, THIPOKCH, coir). JKEcTkocTh

BOZBI U CIIOCOOBI €€ yCTPaHEeHUs

3.5

AmomuHuil: nonoxenue B [lepuogndeckoit cucreme xummdeckux sneMmeHToB JI.M. MeHzeneeBa; CTpoeHHe aTOMa; HaxoxIeHHe B npupoje. dusmueckue u

XMMHUYECKUE CBONCTBA AMOMHHKS. AMGBOTEpHBIE CBOMCTBA OKCHIIA U THAPOKCHIA ATFOMHHUS

3.6

Kenezo: nonoxkenne B Ilepuomuueckoil cucremMe xumudeckux sieMeHToB .M. MenneneeBa; cTpoeHne aroMa; HaxokAeHHE B mpupone. Pusmdeckue u

XUMHYECKHe CBOMCTBa kene3a. Oxcunsl, ruapokcuansl u coiu xxenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa U MOTydeHUE

3.7

XUMHUYECKUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3l[aMu METAJJIOB M CILIABOB, UX (DU3NUECKUMH CBOMCTBAMU; U3y4EHHUE PE3YJbTATOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIONb30BAaHHE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA KaNbIMs M HATPUS C BOMOM (BO3MOXKHO HCIOJNB30BaHUE
BHICOMATEPUAIOB); HCCIEOBAaHUE CBOMCTB >KECTKOM BOJBI, MpOIlECCa TOPEHHs XKejle3a B KHUCIOopoae (BO3ZMOXKHO HCIONB30BAHUE BHICOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEaKIMii Ha HOHBI (MAarHuUsl, KaJblLus, aTFOMUHMS, HUHKA, Kxene3a(ll) u sxeneza(Ill), menu(1l); Habnronenue u onucanne
MPOLIECCOB OKPAIIMBAHUSI TNIAMEHH MOHAMH HATPUS, KAJIUS M KaJbIHsl (BO3MOXKHO MCIIONB30BaHHE BHUACOMATEPUAIIOB); UCCIIeOBaHHE aM(OTEPHBIX CBOMCTB

TUAPOKCHUA aJTFOMUHHUA U TUAPOKCHIA MUHKA,; PEIICHNUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME «Baxxuete MeTaIbl ¥ UX COCIMHEHUS

XUMHSA U OKpY)Karollas cpeaa

4.1

Hogrie MaTte€pualibl 1 TEXHOJIOIUH. BemectBa u Marte€pualbl B TIOBCEIHEBHOM JKU3HHU YEIIOBEKA. XUMUSI U 310pPOBEE. be3onacHoe ucmonb3oBaHue BEIIECTB U

XMMHUYECKHX peakiuii B ObITy. [lepBast moMomip pu XUMHIECKHX 0’KOTax M OTPABICHHAX

4.2

OCHOBBI HKOJIOTHYECKON TPAMOTHOCTH. XUMHYeCcKOe 3arpsa3Henne okpyxaromeit cpenst [1K. Pons xuMun B pernreHnn 3Konormdeckux npodieM. [Ipupoaasie

WCTOYHUKH YTIIEBOIOPOIOB (Yroyb, MPUPOIHBIN Ta3, HEPTh), MPOAYKTH UX MEPepadOTKU, MX PO B OBITY U MPOMBIIIUIEHHOCTH




4.3

XUMHYECKHI OKCIICPUMCHT: U3YUCHHUC 06pa3u03 MaTepuaioB (CTCKJ'IO, CILTIaBbl METAJJIOB, ITOJIMMEPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'3 IO XUMHWHW TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbI
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Kon nposepsiemoro
TpeGoBaHuUsl

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI'Q
o0mero oopazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 I03HABAE€MOCTH SIBJICHUI MIpUupoJbl, IOHUMAHUEC 00BEKTUBHON 3HAYNMOCTH OCHOB XMMHYECKOM HayKH Kak objactu COBPEMECHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTAa o6me171 KYJIbTYpPbI U HpaKTH‘IECKOﬁ JCATCILHOCTH YC€JIOBCKA B YCJIOBUAX COBPEMEHHOI'O O6me0TBa; TMOHUMAHHE MECTa XUMHU CPCAN APYTUX

€CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJaX MO3HAHHS, B TOM YUCJIC SKCIEPUMCHTAJIbHBIX U TCOPETUUCCKUX METOIaX UCCICAOBAHUA BEHICCTB U U3YYCHUA XUMHUYCCKUX peaKHHﬁ;

YMEHHE UCTI0JIb30BaTh MOACIN I 00BIICHEHUS CTPOCHHMS aTOMOB 1 MOJIEKYJT

1.3

o cepax npodeccHOHaTbHON IESTEIBHOCTH, CBSI3aHHBIX C XMMHEH U COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JOCTIDKEHUSIX XUMHYECKOM
HaYKH, 4TO TIO3BOJIMT OOYYArOIIMMCSl pacCMaTpHBaTh XUMHUIO Kak cdepy cBoell Oyayiiel npoecCHOHaIbHON JESTENbHOCTH U CENaTh OCO3HAHHBIH

BBIOOpP XUMHHU KaK MPOQHIBHOIO MPeMeTa MpHU Mepexo/ie Ha YpOBEHb CPEJHEro 0011Iero o0pa3oBaHus

Bnagenue cucteMoil XMMUYECKUX 3HAHUI U YMEHUE NIPUMEHATh CUCTEMY XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

2.1

BaKHEHIITNE XMMUYECKHUE TOHATHSA: XUMHUECKHNA HJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OTHOPOIHAS 1 HEOJHOPOJHAS CMECh,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAsi MacChl, KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIA 00bEM, OKCHJI, KHCIIOTa, OCHOBaHHE, COJb
(cpenmsist), XUMHYECKast pEeakiusl, PeaKklUl COSIMHEHUsI, PEaKI[MK Pa3lioKEHHsI, PEaKIM1 3aMelIeHHsI, PeaKIMi 0OMeHa, TeIUIOBOM AP QeKT peakiuu, IK30-
U SHIOTEPMHYECKUE PEaKIIUH, PaCTBOp, MAcCOBAasl OIS XMMUYECKOTO 3JIeMEHTa B COSIMHEHUH, MacCOBasl 10T M MIPOLIEHTHAsI KOHIIEHTPALMS BEIIeCcTBa B
pacTBope, SApO aToOMa, JJIEKTPOHHBIM CIIOW aToma, aToMHas OpOWTallb, pajdyCc aToMa, BAJICHTHOCTb, CTENEHb OKHUCJICHHS, XHMHUYECKasl CBs3b,
3JIEKTPOOTPHUIIATEIFHOCTD, TONSPHAS M HEMOJspHasl KOBAaJICHTHAsl CBs3b, MOHHAS CBS3b, METAJUIMYECKasl CBSA3b, KPHCTAJUIMYECKasl perréTka (aToMHasil,
MOHHAsI, METAIUTUYECKasi, MOJICKYJISIPHAsI ), HOH, KATUOH, aHUOH, DJIEKTPOJIHUT U HEJIEKTPOIUT, SJICKTPOITUTUIECKAs IUCCOUAIHS, PEAKIIUNH HOHHOIO OOMEHa,
OKHCIIUTEITFHO-BOCCTAHOBUTEIHHBIE PEAKIIUH, OKHUCIUTEIh W BOCCTAHOBHUTEINb, OKHCICHHE W BOCCTAHOBJICHHE, HIIEKTPOIN3, XMUMHIUYECKOE PaBHOBECHE,

oOpaTiMBbIe 1 HEOOpaTHUMBIE PEaKINU, CKOPOCTh XUMHUIECKOH peakiuu, kaTaiamarop, [IJ1K, Koppo3ust MeTaioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBI XUMHU: 3aKOH COXPaHEHUsI Macchl, nepuoandeckuid 3akoH J1.11. MenneneeBa, 3aKOH NOCTOSHCTBA COCTaBa, 3aKOH ABOIaJIpo

2.3

TEOPHUU XUMHUH: AaTOMHO-MOJIEKYJISIPHAs TEOPHS], TEOPHSI HIIEKTPOIUTHIECKOHN UCCOIHAIIN

Bnanenne ocHOBaMHM XUMHUYECKON IPaMOTHOCTH, BKITFOUYAIOLIEH:




YMEHHE NPaBWIbHO HCIIOJIb30BATHL U3YYCHHBLIC BCIICCTBA U MATCpHUAJIbI (B TOM YHUCJIIC MHUHCPAJIbHBIC y)106p€HI/I$I, MCETAJUIbl U CIUIaBbI, MPOAYKTbI

r[epepa60TKH OPUPOAHBIX UCTOYHHUKOB YTIJICBOJOPOJA0B (YFJ'IH, IIpUPOAHOIo rasa, He(i)TI/I) B GI)ITy, CCJIbCKOM XOSS[fICTBC, Ha MPOU3BOJACTBE U ITIOHUMAHUC

> 3HA4YEHHs JKUPOB, OCITKOB, YIIIEBOJIOB JUIS OpraHU3Ma YeloBeKa; YMEHUE IPOrHO3MPOBATh BIMSHUE BEIIECTB M XUMHUYECKUX TPOIECCOB HA OPTaHM3M
YeJIOBEeKa U OKPYIKAIOIIYIO IPUPOAHYIO Cpey
3.2 yMEHHE UHTETPUPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSIMH JPYIuX Y4eOHBIX MPEIMETOB
33 HaJIMYUe ONbITa paboThl ¢ Pa3TMUYHBIMUA UCTOYHUKAMHU MH(OPMALIMH 110 XUMHH (Hay4Has ¥ Hay4HO-TIONYJsIpHAst JINTEPATypa, CIOBAPH, CIPABOYHUKH,
' HUHTEPHET-PECYPCHI)
34 yMeHHe 00BEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BEIIECTBAX, X MPEBPALICHHUAX U IIPAKTUYECKOM ITPUMEHEHHU U YMEHHE UCITOIb30BaTh €€ JJIs PEIICHHS
) y4eOHO-TT03HAaBATENbHBIX 33124
4 Branenue ocHOBaMU MOHSTHITHOTO ammapara ¥ CHMBOJIMYECKOTO SI3bIKa XUMHHU JUIS COCTaBJICHHsI (POPMYJI HEOPraHWYECKHX BEIIECTB, YpaBHEHUH
XUMHMYECKUX peakIuii; ocHoBaMH xuMudeckoi HoMeHKnaTypsl (IUPAC u TpuBHanbsHOIN)
YMeHre OOBICHATh CBS3b TOJNIOXKEHHS djieMeHTa B [leprHojuueckoil CHCTEME C YHCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHS ATOMOB XHUMHUYCCKHX
5 9JIEMEHTOB (COCTAaB U 3apsj sipa, oOliee YUCIO 3JIEKTPOHOB), PacIpeleieHUeM DIIEKTPOHOB MO SHEPreTHYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX
MEPpHUOA0B, KaJInd U KaJIbIHsA
p [IpenctaBnenue o nNepuOANIECKON 3aBUCHMOCTH CBOIMCTB XMMHYECKUX 3JIEMEHTOB (paJuyc aToMa, 3JEKTPOOTPHLATENBHOCTD), IPOCTBIX U CIIOXK HBIX
BEILIECTB OT MOJOKEHH 3JIeMeHTOB B Ilepronuueckoil cucreme (B MaJIbIX MEpHOiaX U INIABHBIX MOATPYININAX) U 3JIEKTPOHHOTO CTPOSHHS aTOMa
7 YMmenue kiaccu(uIMpoBaTh:
7.1 XMMHUYECKHE 3JIEMEHTHI
7.2 HEOpPTraHMYECKUE BellecTBa
7.3 XUMHYECKHUE PEaKIIUI
8 YMeHue orpenensiTh:
8.1 BaJICHTHOCTbH U CTETIEHb OKHUCJIEHHA XUMHUYECKUX JIEMEHTOB, 3apsi/l HOHA
8.2 BUJ XUMHUUYECKOH CBSI3U U TUI KPUCTAJUINIECKON CTPYKTYPHI B COSANHEHUSIX
8.3 XapaKTep Cpeabl B BOAHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTENb U BOCCTAHOBUTEIh
9 YMeHue XxapakTepu30oBaTh GU3NUECKNE H XUMHYECKHE CBOHCTBA:




MIPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOIOPOJ, Tpadur, aimma3, KpeMHHUH, a3ot, pocdop, cepa, XI0p, HATPHUA, KaJHMid, MATHHHA, KaJbIUH, aTIOMUHH,

9.1
KEIe30)
CJIOKHBIX BEIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJa, aMMHaK, XJIOPOBOJOPOJI, CEPOBOJOPOJI, OKCHIBI U THAPOKCH B MeTaioB [-IIA rpymm,
9.2 amomunns, mequ (II), nunka, xenesa (II u 1), okcunpr yraepona (II u IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30THCTas, a30THasl, (hocopHast, yrojbHas, KPEMHUEBAsK KUCIOTa ¥ UX COJIH)
9.3 MIPOTHO3UPOBATH U XapaKTEepH30BaTh CBOCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHUsI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB,
' BO3MOKHOCTb TIPOTEKaHHUSI XUMHUUECKHUX MPEBPAIIECHUI B Pa3INUHbIX YCIOBHAX
10 YMeHHue COCTaBIATh MOJIEKYIISIPHBIE M MOHHBIE YPaBHEHUS PEaKIIUiA, B TOM YHCIIE:
10.1 peakuuii HOHHOTO oOMeHa
10.2 OKHCIIUTETHHO-BOCCTAHOBUTENLHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XUMHUUECKHE CBOMCTBA N3YUEHHBIX KIIaCCOB (IPYIIN) HEOPTaHUYECKHUX BEIIECTB
10.4 HOATBEPKJAIOIINX TEHETUYECKYO B3aUMOCBA3b MEXKIY HUIMU
11 YMeHue BEIYUCTATH (IPOBOAUTE PACUETHI):
11.1 OTHOCHUTEINIbHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO I0JI0 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU
11.2 MacCOBYIO JJOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €ro Maccy, 00beM ra3oB
11.4 10 YPaBHEHUSIM XUMHWYECKUX PEaKLHi U HaXOJUTh KOJMYECTBO BELIECTBA, 00BEM M MacCy PeareHTOB WU MPOAYKTOB PEaKIUH
12 Bnanenne (3HaHne OCHOB):
21 OCHOBHBIMH METOAAMH Hay4HOT'0 NIO3HAHUs (HAOII0eHNE, I3MEPEHHE, SKCIIEPUMEHT, MOJCINPOBAaHNE) IPU U3YYSHUH BEIECTB U XUMHIECKHX SBJICHHUH;
' yMeHHe chopMyITHPOBATh POOIEMY U NPEIJIOKUTD IIYTH €€ PeIeH s
12.2 6e30macHOM paboThl ¢ XUMHIECKUMH BEIIECTBAMH, XUMHUIECKOH MTOCYON 1 1ab0paTOpHBIM 000PYI0BaHUEM
npaBHIaMH 0€30I1aCHOr0 OOPAIIEHHUs ¢ BEIeCTBAMH, HCTIONB3YEMBIMHU B ITOBCEIHEBHOM JKI3HH, MPABHIAMH MOBEICHHS B IIENSX COCPEKEHNUS 310POBbS
12.3 U OKpYXAaIOIleH NPUPOIHON Cpenpl; NMOHMMaHHE Bpena (OMacHOCTH) BO3JICHCTBUS HA JKHUBBIE OPTaHU3MBI ONPENENEHHBIX BELIECTB, CIIOCOOOB
YMEHBIICHUS U PEJOTBPAILEHUS HX BPEIHOTO BO3IEHCTBHA
13 Hanmume npakTraecknx HaBBIKOB TNIAHUPOBAHUS U OCYIIECTBIICHUS CIIEAYIONINX XUMUYECKUX SKCIIEPHIMEHTOB:




HU3Y4YCHUEC U OIlMCaHUC (1)I/IBI/I‘ICCKI/IX CBOIICTB B€HICCTB, O3HAKOMIJICHUEC C (I)I/I3I/IquKI/IMI/I U XUMHWUYCCKHMMU ABJICHUSAMU; OIbITHI, WIJIHOCTPUPYIOIINEC

131 MIPU3HAKH MTPOTEKAHUS XUMUYCCKUX PEaKITUI
13.2 HU3ydeHUe Crioco0O0B pa3JelieHusT cMecei
133 TIOTyYeHHE KUCIOPOa M U3yUeHHE €ro CBOMCTB; TOJy4eHHE BOAOPO/a U N3y4EHHE €ro CBOWCTB; MOIYYSHUE YIIIEKHCIIOro Ta3a U U3yYeHUE €ro CBOMCTB;
' MTOJTyYCHHUE aMMHAaKa U M3YUEHHE €ro CBOMCTB
13.4 MIPUTOTOBJICHUE PACTBOPOB C ONPEIENIEHHON MacCOBOM JI0IeH pacTBOPEHHOTO BEIlECTBA
13.5 MIPUMEHCHHE MHUKATOPOB (JTaKMyca, METHIIOpamka U (peHondTaaenHa) s ONpeIeSiCHHs XapaKTepa Cpeibl B paCTBOPaX KUCIOT U MIETOYeH
HCCIICIOBAaHKE U OMMCAHUE CBOMCTB HEOPTAHMYCCKUX BEIIECTB PA3JIMYHBIX KJIACCOB; M3YUCHHE B3aUMOICUCTBUS KHUCIIOT C METAJUITAMHU, OKCUIAMHA METaJLIOB,
13.6 PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMU; TIOTYUEHHE HEPACTBOPUMBIX OCHOBAHHIA; BHITECHEHHE OJTHOI'O METaJlJIa IPYTUM U3 PacTBOpa
COJIM; UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIOB JTFOMHHHUS U IIMHKA
13.7 pellieHre 3KCIEePUMEHTANBHBIX 3amad 1o TemMaM: «OCHOBHBIC KJTacChl HEOPTaHMYCCKHX COCTUHCHUI»; «DIIEKTPOIUTHYECKAS TUCCOLMAIIUSY;
' «Ba)KHeﬁ[HPIe HEMCETaAJIJIbI U UX COCAUHCHUS, ((Ba)KHeﬁ].HHC METaJIJIbl U UX COCANHCHU S
XMUMHYECKHE DKCIIEPUMEHTBI, WLTIOCTPUPYIONME NPU3HAKH MMPOTEKaHHsl PEaKIii NMOHHOro OOMeHa; KaueCTBEHHbIC PEaKlMM Ha IPHUCYTCTBYIOILINE B
13.8 BOJIHBIX PacTBOPaxX UOHBI: XJIOPUA-, OPOMUI-, HOIH-, CYibdat-, pochaT-, kKapOoHAT-, CUIIMKAT-aHUOHBI, THIPOKCUI-HOHBI, KATHOHBI aMMOHHUSI, MarHusl,
KaJIbIIWsl, ATFOMUHMS, XKene3a (2+) u xenesa (3+), meau (2+), muHKa
14 YMmenue:
14.1 MIPE/ICTABISITh PE3YJIbTAThI IKCIIEpUMEHTa B (hopMe BBIBOJIOB, JI0KA3aTENbCTB, IPApUKOB U TAOIHIL M BBISIBISTH SMIHUPUIECKUE 3aKOHOMEPHOCTH
142 YCTaHABJIMBATh CBSI3U MEX/Iy pealibHO HAOI0JaeMBbIMU XUMUYECKUMH SIBICHUSMH U MPOLIECCAMH, TPOUCXOASAIIMMHU B MAKPO- © MUKPOMHPE, OOBSICHATD

MPUYMHBI MHOT000pa3us BEIIeCTB




IHEPEYEHB 9JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHHA

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

1 [lepBOHaUYaIbHBIE XUMUUECKUE TIOHSATHS

1.1 Uucrteie BemecTBa U cMecd. CrocOOB! pa3ieliecHus cMece

1.2 ATOMBI U MOJIEKYJIBL. XUMHUYECKHE dJIeMeHThI. CHUMBOJIBI XUMHUYECKHX AJIEMEHTOB. [IpocThie U cloXkKHbIE BEIIeCTBA.

1.3 Xumnueckast popmysna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3eMeHTOB. CTENeHb OKUCIIEHUS

1.4 3aKoH NOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAst aTOMHasi Macca. OTHOCHTEIbHAS! MOJIEKYIIsIpHAst Macca. MaccoBasi 10JIsi XMMHUUYECKOT0 DJIEMEHTa B COSIMHEHUH

1.5 Konmuecrtso BemecrBa. Monb. MossipHast macca. MossipHbIi 005EM ra3oB. B3anMocBsi3b KOTMUeCTBa, MacChl U YKCIA CTPYKTYPHBIX €MHUI] BEIECTBA

1.6 duznyeckre ¥ XMMUYECKHE SBIICHNS. XUMHYECKasi peakiys 1 e€ MpU3HaKU. 3aKOH COXPAaHEHHs] MacChl BEIIECTB. XUMHYECKUE YPaBHEHHS
2 [Tepuonmueckuii 3axoH u [lepronuyueckas cuctema xummudeckux 3neMenToB .M. MenneneeBa. CTpoeHre aTOMOB

51 [Tepuoanueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3nemenToB .M. Menneneea. [lepuoast u rpynmsl. @uzndeckuit CMBICH MOPSAKOBOr0 HOMepa, HOMEP OB
' nepuoaa 1 rpynibl 3JIEMEHTa

5 Crpoenue atomoB. CocraB aToMHbIX siaep. M3ortonbl. Jnektponbl. CTpoeHUE 3JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMUUECKUX 3eMeHToB [lepuomueckoit
' cuctemsl /.M. Mennaeneena

53 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB XHUMMYECKHX OJJIEMEHTOB IEpBBIX TpEX IEPUOJOB, Kaius, KalblMsa (paanyca aToOMOB, 3JEKTPOOTPHULATEIHHOCTH,
' METaJUTMYECKUX U HEMETAJUINYECKHX CBOUCTB) M UX COCIMHEHHH B COOTBETCTBUH C IOJIOKEHUEM 3JIeMEHTOB B Ilepronuueckoil cucremMe U CTpOGHHEM HX aTOMOB
3 CrpoeHue BemecTsa

3.1 Xumnueckast cBsa3b. KoBaneHnTHas (MosipHAas U HEMOJSPHAs) CBSA3b. DNEKTPOOTPULIATEIFHOCTh XUMHUYECKHUX 3JIeMeHTOB. VloHHas cBs3b. MeTasmueckast CBA3b

32 Tune! KpUCTAIITHYECKUX PEIETOK (ATOMHAS, HOHHAS, METaJUINIeCcKas), 3aBUCHMOCTh CBOMCTB BEI[ECTBA OT THIA KPUCTATMUECKON PEIIETKH U BHIa XUMUYIECKOH CBSI3U
4 Baxxneiimme npencraBUTeNN HEOPraHWIECKUX BemecTB. HeMeTamisl 1 nx coequHeHNs. MeTasuibl M UX COSIMHEHUS

Knaccudukarms 1 HOMEHKIATypa HEOPraHMYECKUX COCIUHEHHH: OKCHAOB (COIeoOpa3yrolue: OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) W HecolaeoOpa3yiolue;
4.1 OCHOBaHMH (IENOYN W HEPACTBOPHMBIE OCHOBAHMUS); KHUCIOT (KHCIOPOICOAEp KAIINe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); CONEH (CpemHHX U
KHCITBIX)
4.2 @du3nvecKre ¥ XMMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOA, XJI0pa, KHCIOPO/a, cephl, a3ota, dpocdopa, yraepoaa, KpeMHUSA




dm3ndeckue U XMMHUYECKHE CBOMCTBA IPOCTBIX BCIIECTB-MCTAJUIOB: JIMTHUA, HATPU, KaJldd, MAarHvusd W KajJblHusd, aJJFOMHUHUSA, JKCIIC3a. 9H€KT‘pOXI/IMI/I‘I€CKI/Iﬁ pAan

+3 HaIpsDKEeHUH METaIoB

4.4 du3nuecKre U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COSAMHEHUN HEMETAIIOB: XJIOPOBOAOPOA, CEPOBOIOPOIA, aMMHUAKa

45 Odu3nuecKre ¥ XUMUYECKUE CBOMCTBA OKcUI0B HeMeTauioB: cephl (IV, VI), asora(ll, IV, V), docdhopa(Ill, V), yraepona(ll, IV), kpemuus(IV). [lomydenne okcumoB
) HEMETAaJIOB

4.6 Xummaeckue cBoiicTBa okcuIoB: MetayuioB IA—IIIA rpymm, muaka, meau(Il) n xenesa(Il, I11). [TonmydyeHrne okcuioB MeTasioB

e XUMHUYECKUE CBOWCTBA OCHOBaHMH M aM(pOTEPHBIX THAPOKCHIOB (Ha MpHMepe THAPOKCHAOB AITIOMUHHS, jKelle3a, uHKa). [lomydyeHre ocHOBaHMH M aM(OTEpHBIX
' THJPOKCHJIOB

. O01IMe XUMUYECKUE CBONCTBA KUCIIOT: XJIOPOBOIOPOTHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOH, (hochopHON, KPEMHUEBOH, yroinbHOH. OCOOBIe XUMIUCCKHE
’ CBOICTBa KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KucnoT. [lomydeHue Kucior

4.9 OO0mue XuMuIecKkue CBOMCTBa cpeHux coneil. Ilonydenune conei

4.10 [Mony4yenue, cobupanue, pacrno3HaBaHHE BOAOPOAA, KUCIOpOJa, aMMHaKa, YIIIEKHCIIOro ra3a B J1abopaTopru

4.11 [TonyyeHne aMMuaka, CEpHOM U a30THOW KUCJIOT B MPOMBINIIEHHOCTH. OOIIHe CrIoco0b! MOyYeHHUs] METaIIIOB

4.12 I'eneTnueckast cBA3b MEXAY KJacCaMU HEOPTAaHUUECKUX COCTUHECHUI
5 XUMHUECKUE PEaKIUU

- Kiaccudukanus XUMHIYECKUX PeaKIyii 10 pa3InyHbIM IIPU3HAKAM: 110 YUCIY U COCTaBY YYaCTBYIOLIMX B PEAKIUH BELIECTB, O TEIIOBOMY 3P (EKTy, 0 M3MEHEHUIO
' CTENCHEH OKUCIEHUsSI XUMUUECKHUX JIEMEHTOB

5.2 TerutoBoit 3¢ GexT XMMUIECKOH peaKuy, TePMOXUMUYECKUE YPAaBHEHHS. DK30- U SHIOTEPMHUYECKHE Peakuu. TepMOXUMHUYECKHEe YPaBHEHUS

53 OKHCITUTEIbHOBOCCTAHOBUTENbHBIE  peakuuy. OKHUCIMTeNM W BOCCTAHOBUTENH. [Iponecchl OKHCIEHHS U BOCCTAHOBJICHHA. OIEKTPOHHBIH  OanmaHc
' OKHCJIUTEIHHOBOCCTAHOBUTENLHOM peakiiu

5.4 Teopust dmeKTpONIUTHIECKON Arcconnayi. KaTHOHBI, aHHOHBL. DJIEKTPOIHUTH M HeANEKTPOIHuThL. CHIbHEIE U clla0ble AIeKTPOoNuThl. CTereHb JUCCOUAINN

5.5 Peaxiin norHOro oOMeHa. Y CIIOBHS MIPOTEKaHUS PEaKIiii HOHHOTO OOMEHa, TIONHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHUS PEaKIHid
6 XuMus 1 OKpyKaromas cpena

61 BemniecTBa 1 MaTepualsl B IOBCEAHEBHOM KMU3HM YeloBeKa. besomacHoe Mcnonp30BaHNe BEIECTB M XUMUYECKUX Peaknui B 1abopaTopuu U ObITy. [lepBas momorub

TP XUMHUYECKUX OKOrax M OTPaBJICHUAX




XuMudeckoe 3arps3HCHUC Opr)KaIOHICﬁ Cpeabl (KI/ICJ’IOTHLIC JOXIU, 3arpsA3HCHUC IMOYBLI, BO3AyXa U BOHOéMOB), CIIOCOOEI €r0 MMpea0TBpallICHUA Hpenem,Hasl

62 nomyctumast koHreHTpars Beriects (I1IJIK). Pors xuMuu B peleHnn 3K0IOrHIecKuX pooiieM. Y CHIIeHHe TApHUKOBOT0 3P deKTa, pa3pylieHre 030HOBOTO CIIOS
[Ipumenenue cepkl, a3ota, Gocdopa, yrirepona, KpEeMHHS U UX COCTUHEHUH B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH M CEITLCKOM X03sHcTBE. [IpMeHeHHe METaIOB |
6.3 CIUIaBOB (CTalb, YYT'YH, JIOPATIOMUHIIA, OPOH3a) B OBITY M MPOMBINUICHHOCTH UX COeIUHEHHN. [IOHATHE 0 KOPPO3HH METAJJIOB, OCHOBHBIC CITOCOOBI 3aIUTHI HX OT
KOppO3uu
6.4 [IpupoaHbIC HCTOYHHUKH YIIIEBOIOPOIOB (Yroilb, MPUPOIHBINA ra3, HETh), MPOIYKTHI UX MepepaOdoTku (OEH3UH), MX POJIb B OBITY U MPOMBIIUICH HOCTH
6.5 [epBoHAYATLHBIC TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COSMHECHUSX yriieposa (MeTaH, 3TaH, STHICH, alleTWICH, ITAHOM, TIMIEPUH, YKCYCHasl kucioTa). [TorsTuie o
’ OMOJIOTMYECKH BOXKHBIX BEILICCTBAX: JKUPAX, OSNKaX, YIIIEBOAAX — M X POJIM B KU3HH YCTIOBEKA
7 Pacuérer:
7.1 o (hopMysIaM XUMHUYECKHX COCTUHCHUI
7.2 Macchl (MACCOBOM) JTOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPaBHEHHAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* Xumust: 8- kiacc: 0a30BBIN YpOBEHb: yUeOHUK; S-¢ n3nanue, nepepadorannoe ['abpuemnsa O.C., Octpoymos WN.I'., CnankoB C.A. AximonepHoe odmecTBo «HM3naTenscTBo
«IIpocBemmenne»
» Xumust: 9-# kiacc: 6a30BEIM ypOBEHB: YUCOHHK; 5-¢ u3nanue, nepepadoranHoe I'adpuernsa O.C., Octpoymos W.I'., Cnankor C.A. AximoHepHoe 001ecTBo «I31aTenbCTBO

«IIpocseneHne»

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

XNUMUS 8—9 knaccel. ba3oBsiii ypoBeHb. Metonnueckoe nmocobue k yaeonnkam O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CnajgkoBsa.

IMIUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://school-collection.edu.ru/ - Equnast komutexims 1upoBbIX 00pa3oBaTeIbHBIX PECYPCOB
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