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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBI OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C Y4ETOM KOHLEMIUU MpernofaBaHus yu4eOHOro mnpeaMera
«Xumusi» B 00pa3oBaTeNIbHBIX opranu3anusx Poccutickoit deneparum.

[IporpaMmma mo xumMuu Oa€T NpEACTaBICHHE O LENAX, 0oOmed crpaTterud OOydeHus,
BOCIUTAHMUSI U PA3BUTUS OOYYAIONIMXCA CpPEICTBAMHU Y4YeOHOTO MpeaMeTa, yCTaHABIUBACT
00s13aTeNTbHOE TIPEIMETHOE COJepKaHUE, MPEIyCMAaTPUBAET paclpe/elieHne ero Mo Kiaccam U
CTPYKTYPUPOBAHHE IO pa3jiejiaM U TeMaM MPOrpaMMbl 10 XUMHH, OTPEIEISIET KOJTUYECTBEHHBIE
U KA4YeCTBEHHBIC XapaKTEPUCTHKU COACpKAHHS, PEKOMEHIYEeMYIO0 IIOCIEeI0BaTEIbHOCTh
M3YYECHUS] XUMHUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
rpoiiecca, BO3PACTHBIX OCOOEHHOCTEN 00yUYaroImMXCs, OMPeesieT BOZMOKHOCTH TIpeAMETa st
peanuzanuu TpeOOBaHUI K pPe3yJibTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTEIbHOM MpPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TAaKXKe TPeOOBaHMM K pe3yabTaTaM 00ydeHUs] XUMHUU
Ha YpOBHE Ilellel H3y4yeHUs TMpeAMeTa M OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOMN
JESATEIILHOCTH 00YJArOIIErocs IO OCBOCHHUIO YU4EOHOTO COIePIKaHUS.

3HaHUE XUMUU CIIY’)KHT OCHOBOH JUIsi (JOPMUPOBAHUS MUPOBO33PECHUS 00YUAIOIIETOCS, €T
MIPEJICTABICHUA O MaTePUATBHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOPMHUpPYEMbIe XUMHECH
MIPEJICTaBJICHHS O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOIIOIMU BEIIECTB B MPHUPOJE, O MYTAX
pemieHus TH00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHSA 4YEJIOBEUECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOU, TUIIEBOM M KOJIOTUUECKOU 0€30MacCHOCTH, MPOOJIeM 3paBOOXPAaHEHHUS.

N3ydenne xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEM JUIsl caMOpa3BUTHS H  (opMHpOBaHUS
KYJBTYPBI JINTYHOCTH, €€ 001IeH 1 PyHKITMOHAIBHONU IPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENbHOM  y4yeOHOW  JESITeNbHOCTH,  OKCIEPUMEHTaJIbHBIX |
UCCIIEeIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX Kak B TOBCEJHEBHOW KH3HU, TaK U B
po¢eCCuOHAIBHON JIeATETbHOCTH;

3HAKOMHUT CO CHeNu(UKOW HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHOBBI 1IE€JTOCTHOTO
B3TJIsi7]a HA €IUHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00YYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TIPUPOAE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE 0Opa3oBaHHE
o0yJaronmxcs.

JlanHble HampaBiieHUS B OOYYEHHHM XUMHUHU OOECIEUUBAIOTCS CIEeNU(PUKON CoIepKaHUs
y4eOHOTO mpeaMeTa, KOTOPBIA SBISIETCS TEJarorudeckd aJanTHPOBAHHBIM — OTPAKEHHEM
0a30BOI HAYKU XMMHH Ha OMPEJEIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHUsS OPHEHTHPOBAH HA OCBOCHHE
00y4aIOIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:KaHHsl MPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxona k e€ umsydenuto. Copep:kaHue CKIAIbIBACTCS W3 CUCTEMbl MOHATUNA O XMMHYECKOM
JJIEMEHTE W BEILECTBE M CHUCTEMBI MOHATUN O XUMHUYecKOW peakuuu. O0e 3TH CHCTEMBbI



CTPYKTYpPHO OpPraHHU30BaHbl 10 IPUHLIKITY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YUYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— IIpeJCTaBICHUN 00 3JIEKTPOTUTUUECKON TUCCOIMAIIMY BEIIECTB B PACTBOPaX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHSI K JAPYromy,
BBINIONHSSL (DYHKIUM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl MO XUMHHU CHOCOOCTBYET (OPMHUPOBAHUIO IPEJICTABICHUS O
XUMHUYECKOM COCTAaBJIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HaHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
MIPOUCXOJUT C MPUBJICYCHHEM 3HAHUM U3 paHee U3YUYEHHBIX yUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kiaacce» u «Pu3nka. 7 KIacc.

[Tpu u3yyeHUH XUMUU IPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOHN NEATETLHOCTH YelIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KYNbTYpbl. 3a/laya y4eOHOTO MpeaMeTra COCTOUT B (HOPMUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHUIIMX (DAKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX O0000ImIeHNH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HayKd, B
MPUOOLICHNN K HAYYHBIM METOJIaM ITO3HAHUS MPH U3YYCHUH BEIECTB U XMMUYECKUX PEaKLni, B
dbopMUpOBaHMM ¥ Pa3BUTUU T[IO3HABATEIbHBIX YMEHMM W HX MNPUMEHEHHMH B Y4eOHO-
MI03HABATENbHOM M y4eOHO-HCCIeI0BATENbCKON AEATENbHOCTH, OCBOGHUN MPaBUI 0€30MacHOro
oOpallleHus ¢ BeIleCTBaMU B IIOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHUH XUMUU Ha YpOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMsI BaXXHOE 3HAUYECHHE
pUOOpenu Takue 1eH, KaK:

— (QopMHpOBaHUE HMHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IHPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

— HalpaBJICHHOCTh OOYy4YEeHHS Ha CHCTEMaTH4YecKoe NpHOOIIeHHEe OO0yJarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IIO3HAHWA,
(hOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUHU;

— oOecrieueHne YCJIOBUH, CIMOCOOCTBYIONIIMX MPHOOPETEHUIO OO0YYaIOIUMHUCS OTBITa
pa3HoO0pa3HON AESITENbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JIS Pa3JINYHBIX BUJIOB AEATEIbHOCTH;

— (popmupoBanue obmiel pyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
qyclie YMEHUM OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOLIEro MHUpa, MCIONb3yd 3HAHUS U
OIBIT, TOJYYEHHBbIE TNPU M3YYEHUH XUMHH, NPUMEHATh HUX NpPU peIIeHUH MpodiieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmupoBaHue y 00y4arOMMXCsl TYMAaHUCTUYECKUX OTHOIIEHHUH, TOHUMAHUS [IEHHOCTH
XUMHAYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTHYECKU II€JIeCOO0pa3HOT0 MOBEACHHS B OBITY M
TPYZIOBOM JIEATEIBHOCTH B LENISAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYXArOLIEH MPUPOIHON
Cpe.bl;



— pa3BUTHE MOTUBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOINEYEIOBEYECCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOpY
npo Ui 1 HaPaBJICHHOCTHU JAaJbHEUIIero 00yueHHUs.

OO1ee YnCiio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIEe XMMHYECKHE IIOHATHSA

[Ipenmer xumuu. Ponb XUMUM B KW3HU 4Ye€IOBEKa. XHMHUs B CHCTEME HayK. Tena u
BeuiecrBa. Pdusnueckue CBOMCTBAa BElIECTB. ArperaTHoe cocTosHue BeiecTB. [lonsTHE O
METO/AaxX MOo3HaHUs B XUMuU. YncTele BemecTBa U cmecu. CrocoOsl pa3zieneHus cMecei.

ATOMBI I MOJIEKYJBl. XUMHUYECKHE DJIEMEHTBl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumnueckass ¢Gopmyna. BaneHTHOCTP AaTOMOB XMMHUYECKHX 3JEMEHTOB.  3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBbHAA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYIISIpHAS
Macca. MaccoBasi 10511 XMMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KosmmuectBo BemecrBa. Monb. MomsipHas macca. B3auMocBs3b KoJMuecTBa, Macchl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo GpopmysiaMm XUMHUYECKUX COCTUHEHUH.

dusnyeckue M XUMHUYECKHE SIBICHUSA. XMMHYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKUe ypaBHeHHA. Kiaccupukanysi XUMHUECKUX pPEeaKkInit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XUMHMUYECKOW MOCY/0M, mpaBuUiIaMu paboThl B JabOpaTOpUM U HpuéMamu
oOpamieHuss ¢ 1a00paTOpPHBIM 00OpYyIOBaHHWEM, M3Y4YEHUE M ONUCaHHE (PU3NYECKHX CBOMCTB
00pa3IioB HEOPTaHUYECKUX BEIIECTB, HAOMIOICHHE (PU3HUSCKUX (TUIABJICHHE BOCKA, TAsSHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKHUX (TOpEHUE CBEYH,
MIPOKaJIMBAaHUE MEJHOMN MPOBOJIOKH, B3aUMOJAEHCTBHE MeJla C KHCIOTOM) siBIeHul, HabIoaeHne
U ONUCaHME MPHU3HAKOB MPOTEKaHMs XMMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMO/ICIICTBIE CEPHOU KHUCIOTHI C XJIOPUAOM Oapus, paznoxkenue runpokcuna meau (II) mpu
HarpeBaHWHU, B3auMoJieiicTBUe kene3a ¢ pactBopoM conu meau (I1), w3ydenuwe cmocoOoB
paszfeneHus cMecel: C IOMOUIbI0 MarHuTa, (QUIbTpPOBaHME, BBINAPUBAHHE, AUCTUILIALMA,
xpomarorpadus, TpOBEACHWE OYMCTKHA IOBApEHHOW CONM, HaONIOJeHHEe M  OIMCAaHUe
pe3yJIbTaTOB IPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3/IaHUE
MO/IeJIei MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneimue npeacTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucinopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxxnenue kuciopojia B mpupoje, Gu3nveckue 1 XUMUYEeCKUe CBOMCTBA (peaKkIi TOpPEeHus).
Oxcunpl. Ilpumenenue xucinopoga. CrocoObl TMONMy4eHHsS KHCIOpoAa B JIabopaTopuu H
npoMelnieHHocTu. KpyroBopot kucnopoga B npupoae. O30H — auioTponHas MOAHQHUKAIMS
KHCIIOpO/1a.

TeroBoit 3dexT XuMUYecKoW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 35K30- U
SHAOTEPMHUUYECKHUE pPEAKUUU. TOIUIMBO: Yroib W METaH. 3arps3HEHUE BO3AYyXa, YCHIIEHUE
MapHUKOBOTO P deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bonopon — osmemMeHT M mpoctoe BemiecTBo. HaxoxkieHue Bojopona B MPUPOJE,
¢bu3nyuecKkre 1 XUMUYECKHE CBONCTBA, IPUMEHEHHE, CLIOCOObI ToayyeHus. KucioTs! u comiu.

Monsipablit 005EM ra3zoB. Pacu€Tsl 1o XMMHUUECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Bojma kak pactBopurens. PactBopsl. HacelmieHHbIE M
HEHACBILICHHBIE PAacTBOpPBI. PacTBOPHMOCTH BeIIECTB B BoAe. MaccoBasi IOJIs BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHoBaHUsA. Ponb pacTBOpOB B IPHUPOJAE M B KU3HU



yenoBeka. KpyroBopoT Boasl B Ipupone. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MIPUPOJIHBIX BO.

Knaccudukanus nHeopranwdecknx coeauHenuit. Oxcuabl. Knaccudukaius OKCHIOB:
coneoOpasymoiire (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. Homenkinarypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCUIOB. [loiryueHre okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHWE: MIENOYM W HEPACTBOPHMBIC OCHOBAHHUS.
Homenxiarypa ocHoBanuii. Pu3ndeckMe M XMMHYECKHME CBOMCTBA OCHOBaHuM. IlomydyeHue
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. Ousndeckue 1 XUMUYECKHE
cBoricTBa kucnoT. Psag akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJIEH.

I'eneTndeckas CBsA3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEENIEHUE COJIEp)KaHusl KUCIOpOoJia B BO3JlyXe, MOJIyYeHUE, cOOUpaHue,
pacrmo3HaBaHHe M U3YyY€HHE CBOMCTB KHCIOpOJa, HAONIO/IEHHWE B3aUMOJCHCTBHUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBHUS BO3HUKHOBEHUS U MpEKpalleHusi TopeHus (Imokapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHJIOB M OIKMCAaHWE HMX CBOWCTB, MOJY4YE€HHE, COOMpaHHMe, DPAaCIO3HABaHUE U
M3yYeHHE CBOWMCTB BOJOpoaa (TopeHue), B3ammojaelcTBHEe Bojgopoaa ¢ okcuaom wmeau (1)
(BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPUAIOB), HaOMIOAEHHE 00pa3lloB BEUIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pPAaCTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JI0JIEM PAcTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJABl C MeTalylaMu (HaTpUEM U KalbliMeM) (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEIOBaHNE OOpPa3ll0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0IeHNe M3MEHEHMsI OKPAacKM MHIMKATOpOB B pPacTBOpax KHUCIOT M INEIOYed, H3ydeHHUe
B3aumozeicTBuss okcuma meau (1) ¢ pacTBOpoM CepHO# KHCIOTHI, KUCIOT C METaJUIaMH,
peakuuii HEeWTpan3aluH, IOJTYYEHHE HEpPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHWE OJHOTO
MeTaJljla IPyTuM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxknenmue
KJIACChI HEOPTAaHUYECKUX COETUHEHUI».

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
Menpeneesa. CTpoenne aToMoB. XUMHYecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC
peaKuuu

[lepBble MONBITKM KiIacCU(UKAIMKM XUMHYECKUX »dJeMeHTOB. lloHdTtne o rpymnmnax
CXOIHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TaJlOreHbl, MHEPTHBIEC ra3bl).
DJeMeHTBI, KOTOpbIe 00pazyroT aM()OTEPHBIE OKCUIBI U THIPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepumommueckas cucrema xumuyeckux diemeHtoB /[l U.
MenpeneeBa. KopoTkonepuonnas u umHHomnepuonHas (opmbl Ilepuoanueckoil cucrembl
xumuueckux snemeHTtoB J[. M. MenpaeneeBa. Ilepumoasl u rpynmbl. PU3HYECKHH CMBICIT
MOPSAIKOBOTO HOMEPA, HOMEPOB IEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX snep. HM3oronel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
. W. MenngeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO JJIEMEHTAa [0 €ro IOJOXEHUIO B
ITepunonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMICTB IO IPYIIAM U IEPUOIAM.



3nauenue [lepuoanmueckoro 3akona u Ilepuoguyeckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKH U nipakTuku. J[. 1. MenpaeneeB — yu€HbIi U TpakIaHHH.

XuMH4YecKass  CBS3b. KoBasienTHas (monsipHas u HEMoJIsIpHast) CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKHUX 31€MEHTOB. IOHHAas CBA3b.

Crenenp  okucieHus. OKHCIHUTEIbHO--BOCCTAHOBHUTENbHBIE — peakuuu. [Iponeccsl
OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn.

u3ydeHue oO0pa3loB BEHIECTB METAJJIOB U HEMETAIOB, B3aMMOJIEHCTBHE THAPOKCH]IA
LIMHKA C PacTBOpaMU KHUCIOT M IIEI0YEH, MPOBEIACHUE OIbBITOB, WLIIOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI (rOpeHre, peakiuy pa3ioKeHUsl, COCAMHEHUS).

Mesxcnpeomemnuie ceazu

Peanuzanus MexnpeIMeTHBIX CBA3€H IPU M3YYEHMH XMMHH B 8 KJIacCe€ OCYIIECTBIISIETCS
Yepe3 HCIOIb30BaHME KaK OOIIMX eCTeCTBEHHO--HAyYHBIX TIOHSATHH, Tak H TOHSTHUH,
SIBJISIFOLLMXCSI CACTEMHBIMM JIJIs1 OT/I€NIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHSA: HAy4yHBIA (aKT, TUNOTE3a, TEOPHsl, 3aKOH,
aHalIM3, CHUHTE3,  Kiaccu(dukanus,  MEePUOJIUYHOCTD, HaOJII0ICHHE, SKCIIEPUMEHT,
MOJICJINPOBaHUE, U3MEPEHHE, MOJICIIb, SIBICHHE.

®du3nka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYINa, SJCKTPUUECKUU 3apsiji, BEIIeCTBO, Telo, 00BbEM, arperatHoe
COCTOSIHME BEIEeCTBA, ra3, (hU3MYECKHE BEIUYHHBI, CAMHHUIBI U3MEPEHHS, KOCMOC, IJIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunres, Apixanue, bruochepa.

['eorpadus: armocdepa, rtumpochepa, MUHEpaTbl, TOPHbIE TMOPOJBI, IMOJIE3HBIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepuonnueckuii 3akoH. llepuommueckas cucrema xXumudyeckux odnemMeHros J[. WM.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XHMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KalWs, KAIBIUS U MX COCIUHEHUH B COOTBETCTBUHU C
MOJIOXKEHUEM AJIeMeHTOB B [lepronyueckoi cucteMe U CTPOSHUEM UX aTOMOB.

Crpoenue BellecTBa: BHUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THMA KPUCTAUIMYECKONW PEIIETKM M BHUAA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAILIMXCS K PAa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTAHWYECKUX BEIIECTB.

Knaccudukanms XHkMHUYIECKUX PEAKIUN MO Pa3IMYHBIM MpPU3HAKaM (IO YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY J(PQeKTy, M0 HU3MEHEHHUIO CTeneHei
OKHUCJICHUS XUMUYECKUX JJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacTHUIO Karaiau3aTopa). JK30- U
SHJOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHUE YPABHEHUSI.

[TonsiTue o ckopocTH xumMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
katanuze. llonstme o xwumuueckoM paBHOBecuH. DakTopbl, BAMSIOIIME HAa CKOPOCTb
XUMHUYECKON PEAKLIUN U TOJIOKEHUE XUMHUECKOTO PAaBHOBECHS.



OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKUUHU, SJICKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBiIe€HUE YpPaBHEHUN OKHMCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3NEKTPOIUTHUUECKON IHUCCOLMALNMU. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHH3M JUCCOLMAIMU BELIECTB C Pa3JIMYHBIMU BUAAMHM XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiibHbIE U cl1a0ble 2JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcClIOBHsI IPOTEKAHUS pEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUIl M COJEN B CBETE
NPEJCTaBICHUNA 00 DSJICKTPOJUTHUECKOW auccoruanuu. KadecTBeHHBIE pEaKIMKW Ha HOHBIL
[TonsTHe 0 rugponuse conei.

Xumuueckuii IKCnepumenn.

O03HAKOMJIEHHE C MOJEJSAMHU KPUCTAIIMYECKUX PELETOK HEOPraHMYECKUX BEUIECTB —
METa/UIOB M HeMeTauioB (rpadura H aiMasza), CIOXKHBIX BEIICCTB (XJIOpHAA HATpHs),
HCCIIeIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOH peakLHMu OT BO3IEHCTBHS pPa3IMYHBIX
(akTOpOB, WCCIIEAOBAHUE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLUAINH
KHCIIOT, IIelo4Ye U cojiell (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEO MAaTEpUajIOB), IPOBEICHHUE
OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakluil MOHHOro obMeHa (oOpa3zoBaHME
ocajZka, BbIAEJICHHME ra3a, oOpa3oBaHHE BObI), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPSI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUi (FOpEeHHE, peakluy pasjoKEHUs, COCTUHEHUs),
pacro3HaBaHHE€ HEOPraHWYECKUX BEILECTB C IOMOUIbIO KAUECTBEHHBIX pPEAKIM HAa HOHBI,
peleHe HKCIepUMEHTAIbHBIX 3aj1au.

HemeTtaJyuibl 1 MX cOeAMHEHUSA

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne MU (puU3MUecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XuUMHYecKHe CBOMCTBAa Ha MpUMEpe XJopa (B3aUMOJIEHCTBHME C MeTallslaMH, HEMeTalllaMH,
menoyamu).  Xnopoogopos. ConsiHas —KHCIIOTa, XHMMHUYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHeHue. JlelicTBre XJ10pa U XJI0pOBOJOPO/Ia Ha OPTaHMU3M 4YeJoBeKa. BaxxHenue Xmopuasl
U UX HaXOXJEHHE B IPUPOJIE.

OO6mass xapakTtepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3MUECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa M cepbl. AJUIOTPONHbIE MOJIUGUKAIIMY KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA
cepol. CepoBomopoji, cTpoeHue, (U3MYECKHe W XUMHYECKHue CBOMCTBA. OKCHIBI CEepbl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKcHUIoB. CepHas KucioTa, (U3NYECKHe U XMMHUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT M chenuduueckue). XUMHUYECKHE PEaKIMH,
JIeKallie B OCHOBE IPOMBIIUIEHHOIO Croco0a MOJy4deHHs: cepHOM KHucioThl. [lpumeHenue
cepHOil kucnoTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TMpupoAe. XUMHUYECKOE 3arps3HEHHE OKpPYXKarollel CpeJibl
COEMHEHUSIMH Cephbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHS. A30T, paclpoCTpaHEHHE B MpHpone, (uznyeckue u
XUMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, €ro (u3n4eckue U XUMHYECKHe
CBOICTBa, MostyueHue u npumeHeHne. Cou aMMOHHUS, UX (PU3NUYECKHE U XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHbI aMMOHHMA. A30THasl KUCJIOTa, €€ MOJy4YEeHHE,
¢usnyeckue M XHMMUYECKHE CBOMCTBa (00IIME KaK MpEeACTaBUTENS Kjacca KHCIOT H
cneuupuyeckue). Mcnoab3oBaHUe HUTPATOB M COJIEH aMMOHHS B Kau€CTBE MUHEPAIbHBIX



ynobpenuit. XuMHuecKkoe 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSAMHEHMSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Docdop, amuoTpomnHble MoAUDUKALIU
docopa, ¢puznyeckne u xumuaeckue cpoiicta. Okcua ¢ocdopa (V) u dochopHas kucnora,
¢dbusznyueckue W XHMHYECKHE CBOIcTBa, monydenue. Vcmonb3oBanue (ochaToB B KauecTBe
MUHEPAIBHBIX yI00OpPEHHIA.

OO6mas xapakTepucTuka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEIIEHU OKUCIICHUA. YTJIepo/l, alUIOTPOIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHUE B
npupoe, pu3nveckre U XUMHIECKUe cBorcTBa. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (pU3NYECKUe ¥ XMMHUYECKHE CBOWMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOiieMbl, CBsi3aHHbIe ¢ okcuioM yriepona (IV),
TUIOTE3a II00ANbHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QeKT. YronpHas KHCIOTa U e
CONM, WX (PU3MUECKUE M XUMHUYECKHE CBOWCTBA, IMOJydyeHHE W NpuMeHeHue. KadecTBeHHas
peaknmst Ha  KapOoOHAT-WOHBI.  Vcmonb3oBaHWe  KapOOHATOB B OBITY,  MEIUIIMHE,
MIPOMBIIIIJICHHOCTH U CETTLCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX Yriaepoiaa
(MeraH, 53TaH, JTWIEH, alleTUJIEH, S3TaHOJ, I[JIMIEPUH, YKCycHas kucinora). IlpuponHsie
HCTOYHUKU YIJIEBOAOPOJOB (yrojb, MPUPOAHBIA ra3, He(Th), MPOAYKThl HX NepepabOTKU
(6eH3uH), X POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oelkax, yriaeBoJax — M HMX pPOJM B JKM3HM 4eloBeKa. MaTepuajabHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOICTBa, IIOJy4Y€HUE U INPUMEHEHHUE.
Coenunenuss kpemHus B mnpupoxe. OOmme mnpencraBieHus o0 okcunme kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUIIMKAThI, UX MCIIOJIb30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiimue
CTPOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpoliemsl
0€3011acCHOT0 UCMOIb30BaHMSI CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yyeHHe o0pa3lloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEJICHHE
KAueCTBEHHBIX peakUui Ha XJOPUI-HUOHBI U HAONIOJCHWE MPU3HAKOB UX MPOTEKAaHUS, OIBITHI,
oTpaxarwllrue (U3NYECKUe U XUMUYECKHE CBONCTBA rajlOr€HOB UM MX COEIUHEHHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMIJIEHHE C oOpa3laMu XJIOPHIOB (TaJOreHH/oB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COelMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEepHAIOB), HAOJNIOACHUE Tporecca oOyriMBaHUS — caxapa TOA  JIEWCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHCIOTHI, HU3y4YeHNE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHCIIOTHI, TIPOBEJCHHE KAaueCTBEHHOH peakuuu Ha cyiab(haT-MOH M HAOIIOJEHHE NpHU3HaKa e
NpOTeKaHMs, O3HAKOMJIEHHE ¢ (PU3MUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M MX COeAMHEHHH
(BO3MOXKHO MCITOJIb30BaHKME BUEOMATEPHAIIOB), 00pa3liaMu a30THHIX M (POCHOPHBIX YA0OpEHHIA,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M HM3yYyeHUE CBOWCTB aMMHakKa, IPOBEICHUE
KAueCTBEHHBIX peakIui Ha HOH aMMOHHUS M ¢ocaT-uOH U HU3YYEHHE TMPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEABIO (BO3MOYKHO
HCIIOJIb30BAaHNE BMJIEOMATEPHAIIOB), M3yUYEHUE MOJEIEH KPUCTAIUIMUECKHUX PEIIETOK anmMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJCcOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOTa3a, MoJydyeHue, cooupaHue, pacro3HaBaHue
U M3y4eHHE CBOWCTB YIJIEKHUCIIOIO rasa, MpPOBEJEHHE KaYeCTBEHHBIX peakIiii Ha KapOoHAT U
CIWJIMKAaT-HOHbl W H3y4YEHHE IPU3HAKOB MX TMPOTEKaHMs, O3HAKOMIIEHHE C NPOAYKLHEH
CHJIMKaTHOM MPOMBIIUICHHOCTH, PELIEHHE SKCIEPUMEHTANBHBIX 3a1ad mo TeMe «Baxkneiimue
HEMETAJIJIbl U UX COCTUHEHUSY.



MeTa/liIbl M X COCUHEHUS

OO0mass XapakTepUCTUKA XHUMHYECKHX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUU HX
nonoxeHus B [lepuoanueckoil cucteme xuMuueckux 3neMeHToB . Y. MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTauioB. Meramnudeckass CBSI3b M METAJUIMUECKas KPUCTAJUIMUYECKas
peméTka. DJEKTPOXUMUYECKUN pAJl HANPSHKEHUW MeTaioB. Du3nyeckrue M XUMHUYECKUE
cBoiicTBa MeTayioB. OO1ue crnocoObl monydeHus: MeTayioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOoppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbL: TTOJOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenpgeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJAeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICcTBa (Ha mpumepe HATpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHU.

[[{erouHO3EMENBbHBIE METAUIBI MAarHuid M KalbLMil: nojiokeHue B llepuonnueckon
cucteMe Xxumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HaxXOXKJECHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOICTBA MarHus W Kajablus. Baxuelmme coeauHeHUs
KaJblus (OKCUJI, TUAPOKCU, cosin). JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuit: nonoxenue B Ilepumonnueckoil cucreme xumuyeckux siemeHtoB [[. U.
MeneneeBa, CTpOCHHE aToOMa, HaxoXJeHue B npupoae. dusznyeckue U XUMUUECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCUIA ATFOMUHUS.

Kene3o: mnonoxenue B llepuoanyeckord cucremMe XuUMHYECKHUX diaemeHToB [[. H.
MeneneeBa, CTpOCHHE aToMa, HaxokJeHue B npupoae. dusznyeckue U XUMHUYECKUE CBOMCTBA
xere3a. Okcuapl, ruapokcuabl U coiu skeneza (1) u sxemesa (I11), ux cocras, cBoiicTBa U
MIOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMy METAUIOB U CIUIaBOB, UX (U3NYECKUMH CBOWCTBAMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJIOB (BO3MOXKHO HCIOJb30BAHUE BUAEOMATEPHUAIIOB),
0cOOEHHOCTEH B3aUMOJCHCTBUS OKCUAA KAJIBLUS U HATpUs ¢ BOJON (BO3MOYKHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HCCJIEJOBAaHME CBOMCTB XKECTKOM BOABI, Ipollecca TOPEHUs jKejle3a B
KHCIIOpo/ie  (BO3MOXHO  HCIOJb30BAaHUE  BHJIEOMATEPUAIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaubIUs, aIIOMHHUS, IUHKa, *kene3a (II) u xenesa
(ITI), memau (1), HaGmroeHMe U OMUCaHKE MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMHU HATpPUS,
KaJusl U KanblMsl (BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB TMJIPOKCH/Ia ATFOMUHUS U THJIPOKCHJIA IMHKA, PEIIeHHE SKCIIEPUMEHTAIbHbBIX 3a]a4 10
TeMe «BaxkHeline MeTasuibl U UX COCTUHEHUS.

XuMus U OKpy:KalLas cpeaa

BemectBa u maTepuanbl B MOBCEJHEBHOW JKM3HM uelloBeKa. bezomacHoe ncnosib30BaHue
BEIIECTB M XUMHUYECKHMX peakuuid B ObiTy. [lepBas moMoIb MpU XUMHUYECKUX OXKOTax H
OTpAaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarollel cpefibl (MpeaenbHas A0mycTUMas KOHIIEHTpaIs
Benlects, nanee — [1/IK). Ponp XxuMuu B perieHu# 3KOJI0rH4YEeCKUX MPOoOIIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHre o0pa3oB MaTepHaioB (CTEKJIO, CIJIaBbI METAJUIOB, MTOJIMMEPHbIE MaTEpUaJIbl).

Mesicnpedmemmuie céa3u

Peanuzanus MeXnpeaMETHBIX CBsI3€H IPU M3YYEHMHM XUMHH B 9 Kilacce OCYILLECTBIISIETCS
yepe3 HCIONIb30BaHUE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATUW, TaK W  TOHSTHH,
SIBJISIFOLUXCSL CACTEMHBIMM JIJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OOme ecTecTBEHHO-HAyYHBIE TMOHSATH: HAy4YHbIH (DakT, TUIMOTe3a, 3aKOH, TEOopus,
aHaIM3, CHHTE3,  KIacCU(pHKAlUs, I[EPUOJUYHOCTh,  HAOIIOJCHHE,  SKCICPHMEHT,
MOJICIIMPOBaHNE, U3MEPEHHUE, MOJIEITb, SIBJICHHE, ITAPHUKOBLIN 3(P(PEKT, TEXHOJIOTHS, MATEPHAIIBL.

®usuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJI, H30TOIBI,
PAaOUOAKTUBHOCTb, MOJIEKYJIA, OJIEKTPUYECKUM 3apsA], IPOBOJHUKH, IIOIYHNPOBOJHHKH,
JMAIICKTPUKY, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras,
pPacTBOp, PAcTBOPUMOCTb, KPHUCTAUIMYECKas peniéTka, CIUIaBbl, (U3MYECKHE BEIHMYHHBI,
SIIMHHILIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3]1bI, CONHILE.

Buonorus: ¢ortocunres, neixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YI0O0peHUs,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TNTATEIIbHBIC BEIIECTBA.

[eorpadmsi: atmocdepa, rtuapocdepa, MHHEpANbl, TOPHBIC IOPOABL,  IIOJIC3HBIC
HCKOIIaeMble, TOIUIUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHWHA HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3YNIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUT'aOTCA B XO04€ O6yquH$I XUMHHU B CIUHCTBEC y‘IC6HOI7I U BOCHHUTATEIbHOU ACATCIIBHOCTU B
COOTBETCTBUHN C TpaauIMOHHBIMHA pOCCHfICKPIMH COMOKYJIBbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMH [IEHHOCTSIMH, TPUHSATHIMU B OOIIECTBE MpaBHJIAMH W HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHHUSI, CAMOPA3BHUTHUS M COLMAIN3AINU 00YJaIOITIXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPa)XKAKOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TIO3MTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITA JCATEIHHOCTH Ha e€
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMOTHYECKOr0 BOCIUTAHMUS:

LIEHHOCTHOI'O OTHOILIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYIHOMY
HACJIC/INI0, TIOHMMAHMs 3HAYCHHS XUMHUYECKOW HAYKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HMH(OpMaIUeid 0 MepefoBbIX JOCTUKCHUSX U OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaskIaHCKOTr0 BOCIIMTAHUS

NPEJCTaBICHUS O COLMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HICCTBCHHO HOH@3HO§I,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOM W JPYyruxX BUAAX JACATEIBHOCTH, TOTOBHOCTH K
pa3zHoO00pa3HON COBMECTHOU JEATEIBHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOTHEHUM XUMHUYECKHX OKCIIEPHUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHUIO WU B3aMMOIIOMOIINM B ITPOLIECCE 3TOU y‘~I€6HOI\/’I ACATCIIbHOCTH, T'OTOBHOCTH
OLCHHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIMU HPABCTBCHHLBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHMUS MTOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE W  XHUMHUYECKOH  peakIuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA U COCTABJIAIOLINE OCHOBY JUIs
MOHUMAaHMUSI  CYIIHOCTM HAyyHOM KapTUHbl MHUpA, TMpeacTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3aUMOCBA3SX YENOBEKa C MPUPOTHON CPemoi, O poiu
XUMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IMO3HAaBAaTCJIbHBIC MOTHBBI, HAIIPABJIICHHBIC Ha IIOJYUCHHUC HOBBIX 3HAaHUU 110 XUMHWU,
HGO6XOHI/IMBIG JJISL 00BsACHEHUS Ha6J'IIO)]aeMBIX mponecccoB M HBJ'IGHPIfI, HOSH&B&TGJ’IBHOﬁ,
MH()OPMAIIMOHHON U YUTATENLCKON KYIbTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOATEIHHONU pabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOHN JUTEpPATypOHd, NOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIEAOBATEIHCKON JEATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPHI 3/10POBb:

OCO3HAaHHE IIEHHOCTH KH3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 >KM3HH, OCO3HAHWE TIIOCIEICTBUN M HENPUATHE BPETHBIX
MPUBBIYCK (YIOTpeOIECHUS aTKOToJIsl, HAPKOTUKOB, KYPEHUs), HEOOXOIUMOCTH COOJTIOICHUSI



npaBui 0€30MAaCHOCTU TPU OOpAIIEHWH C XMMHUYECKHMMM BEIIECTBAMH B OBITY U pEAIbHOM
KU3HH;

5) Tpy10BOro BOCIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3YyUeHHUI0 Mpodeccuil U Tpyaa pa3iuyHOro poja, yBakeHUE K
TPpyAy M pe3ylbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM UYHCJIE€ HAa OCHOBE IPUMEHEHUS
MpPEIMETHBIX 3HAaHWM TI0 XHWMHH, OCO3HAHHBIH BBIOOD WHIAMBUAYAIBHOH TPAcKTOPUH
MPOJOJKEHHUsT O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccCHoHaNbHON AeATeIbHOCTH U
pa3BUTUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

IKOJIOTHUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHHE LIEHHOCTH 370pPOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICHXHYECKOMY 3J0POBBIO,
OCO3HaHWE [IEHHOCTH COOJTFOICHUS TPAaBUI 0€30TIaCHOTO IMOBEJCHHUS MTPH paboTe C BENICCTBAMH,
a TAaK)KE B CUTyalUsX, YIPOKAKOIIMX 3I0POBBIO U JKU3HH JIKOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUA, MOJyYaeMble MPU W3YYCHUW XUMHUU, JUISI PELICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPEOH, IS TOBBILIEHHS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbl, OCO3HAHUS INI0OATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel MX pelleHus
MIOCPEICTBOM METOJ0B XMMHUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLUAIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pPE3YylIbTaTOB BBIIEISIOT 3HAYUMBIC UIA (HOPMHPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUNOTe3a, (aKT, CUCTeMa,
MPOIIECC, IKCIEPUMEHT U JIPYToe€.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax M MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 ATUX MPEIMETOB (OPMHUPOBATH MPECTABICHUE O
[[EJIOCTHOM HAyYHOW KapTHHE MHpa, U YHHBEpcajbHbIe yueOHbIE NeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYISATUBHBIE), KOTOpbIE 00ecrneynBaloT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSATEIILHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOU NEeITeIbHOCTH.

Ilo3naBaTebHbIE YHHMBePCcAJIbHbIE YUeOHbIE TeiicCTBUS

ba3oBble Jlornyeckue a1ecTBUA:

YMEHHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPUH OCBOEHUU 3HAHUM:
pacKpblBaTh CMBICT XUMHUYECKHX TOHATUH (BBIAEISATH HX XapaKTepHble MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH TOHSATHSIMH), UCIIOJIB30BATh MOHATHUS JJIsT OOBICHEHHS
OTIENbHBIX (PAKTOB W SBICHWUW, BHIOMPATh OCHOBAHWUSA W KPUTEPUU I KIACCHUPUKAINH
XUMHUYECKUX BEHIECTB M XMMUYECKUX PEAKIUM, YCTAaHABIMBATh PUUYMHHO-CIIEICTBEHHbBIE CBS3U
MEXIy OOBEKTAMU U3YUCHHUS, CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHIYKTHBHBIC, ACTYKTUBHBIC,
10 aHAJIOTHH ), JIEIaTh BHIBOIBI M 3aKJIFOUCHHS;

yMEHHE TPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (MIPEAMETHBIE U METapeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HUCIOIb3yeMble B XHUMHHU, MPEoOpPa3OBHIBATH IIHPOKO
MPUMEHSAEMbIE B XUMHHU MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTA),
xuMudeckas (opmyra W ypaBHEHHE XUMHUYECKOW peaKIuu — TPH pEIIeHUH Y4eOHO-
MO3HABATENBHBIX 3aJa4, C YYETOM OTUX MOJEJBbHBIX TMPEIACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3YYaEeMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB H
XUMHYECKHUX PEAKIIMH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yYaEMBbIX MPOLECCAX U SIBICHUSAX.

ba3zoBble ucciienoBare/bCKie AeHCTBUA:



YMEHHUE HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Uil (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHMUI;

IPUOOpPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U IPOBEIEHUIO YUEHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0M IIPOLECCA, CAMOCTOSITENILHO IIPOrHO3UPOBATh €T0
pe3yabTar, (GopMyIMpoBaTh OOOOLIECHHMS M BBIBOABI IO pe3yibTaTaM MPOBEIEHHOIO OIbITA,
HCCIIEIOBaHMs, COCTAaBIIATh OTYET O IPOAETaHHOM padore.

Pabora ¢ nngopmanmeii:

yMEHHUE BBIOUPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3TUYHBIX BHJIOB
1 $opM MpeCTaBICHUS, TOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMUYECKOIO COJEpKaHMsl, CIpaBOYHbIE mocoOus, pecypcsl IHTepHeTa), KpPUTHUYECKH
OLIEHUBATh IPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHME IPUMEHATh Pa3IM4YHbIE METO/IbI M 3aIPOCHI IIPU OUCKE U 0TOOpE UHPOpMALIUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHUS YUYEOHBIX M MO3HABATEIBHBIX 3314
OIpeNIeIEHHOr0 TUIA, NMPHOOpETeHHEe OMNbITa B O0JACTH MCIOJIb30BaHUSA HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpO aKTUBHOI'O HCIIOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTHMAIbHYIO (HOpPMY TIpEICTaBICHUS
nHbOpPMAIMK ¥ WLTIOCTPUPOBATh pEUIaeMble 3a7add HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUMHAIUSIMH,

YMEHME HCHOJIb30BaTh W AHAJIU3UPOBATH B Ipoliecce Y4eOHOM U HCCIe0BaTENbCKON
NesITeIbHOCTH HH(POPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLled MPUPOAHON Cpebl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeliCTBHS:

yMEHHs 3aJaBaTh BOMPOCHl (B Xone auamora W (WJIM) JIUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMyIUpPOBaTh CBOM MPEJUIOKEHUS OTHOCHTEIBHO BBIMOJIHEHUS
MIPEAJIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIATH MTOJYYEHHBIE PE3YyJIbTaThl I03HABATEIBLHOMN JAESITEIBHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeJlaTh IPE3CHTALUI0 pPEe3YyJbTaTOB BBIINOJHEHUS XHUMHYECKOTO
JKCHepUMeHTa (J1abopaTOPHOIO OmbITa, Ja0OpaTOpHOl padOTHI MO HCCIIEAOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI IMO3HABaTEIbHOU U
HCCIIEIOBATENbCKON JAESITEIbHOCTH IPHU PEIIEHWH BO3HUKAIOIIMX NMpOoOJeM Ha OCHOBE Yy4éTa
OOIIMX HMHTEPECOB M COIJACOBaHMS MO3MLIMK (0OCyXkaeHus, oOMEH MHEHMSIMH, «MO3TOBbIE
LITYPMBI», KOOPIAUHALMS COBMECTHBIX IEUCTBUM, ONIPEAEICHUE KPUTEPUEB 110 OLICHKE KauecTBa
BBITIOJTHEHHOU PaOOTHI U IpyTHE).

PerynsiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS:

YMEHUE CaMOCTOSITEIIbHO ONPENENATh LEIU AeATEIbHOCTH, INIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJUPOBAaTh M MpPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BHIOMPATH
HauOonee HPQEeKTUBHbIE CIOCOOBI pemeHus y4eOHBIX W IIO3HABaTEeNIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTHPOBATH MPEMJIOKEHHBIM AITOPUTM ACHCTBUU IPHU
BBITIOJTHEHUM 3aJlaHui ¢ y4€TOM TIOJy4YeHHUS HOBBIX 3HAaHUN 00 H3y4yaeMbIX OOBEKTax —
BEILECTBAX U PEAKLMAX, OLIEHUBATh COOTBETCTBHUE IOJYyYEHHOI'O pe3yibTaTa 3asBICHHOMN LENH,
YMEHHE UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, ITpeIJIaraéMble B YCIIOBUU 3aJaHUM.

IMPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3YyJNbTAaTOB IO OCBOCHUIO 0053aTENbHOTO COAEPIKaHUS,
YCTAQHOBJICHHOTO JIaHHOM (enepaiabHOi pabodell mporpaMMoid, BBIAEISIOT: OCBOCHHBIC



oOyJarolmuMuUCsl Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBHM, CHEIU(PUUESCKHE IS
npeaMeTHOW obnactu «XWMHEs», BUABI JIEATEIBHOCTH 110 IMOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIIPETAINH, TPEOOPaA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHTYAIIHSIX.

K koniy oOydeHus B 8 kjacce mpeaMeTHBIC pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y O0yUAIONIUXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTHUU: aTOM, MOJICKYJIa, XUMHUYECKUN
AJIEMEHT, TMPOCTOE BEUIECTBO, CJOXXKHOE BEHIECTBO, CMech (OJHOpOJHAs U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCHUTENbHAas aTOMHAas W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTAa B COCAMHCHHH, MOJSPHBIA OO0BEM, OKCHJA, KHCJIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKIus, KIIacCU(UKAIIHS
peaklMil: peaklMy COSANHEHUS, PEAKIIMK PA3JI0KEHUSI, PEAKIUH 3aMEILECHUs, PEaKLUU
o0MeHa, 9K30- U SHIOTEPMHUUECKUE PEaKIUH, TEIUIOBON 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOM aroMa, aTOMHasi OpOWTal b, PaJdyC aTOMa, XUMHYECKasl CBS3b,
MOJISIpHAsE ¥ HEMOJIApHAsi KOBAJICHTHAsI CBsI3b, MOHHAS CBs3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas JI0JIsI BEIIECTBA (MPOLICHTHAs KOHIIEHTPAIs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATHH U MPUMEHSITH ITH
MOHSATUS ITPU ONKMCAHUY BEILIECTB U UX MPEBPAIlCHUMN;

UCIIONIb30BAaTh XMMHMUYECKYI0 CHMBOJMKY JJisi COCTaBleHUs (OpMyNl BEUIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OMpENIESATh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIWHEHMSIX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COEOUHEHHH 1o ¢opMmynaMm, BHJA XUMHYECKOH CBS3H
(KoBasIeHTHAs! U MOHHAs) B HEOPTAaHMYECKUX COCTUHECHUSIX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: 1€EMOHCTpUPOBATH
MOHUMAHWE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT HX
nonoxeHnuss B Ilepuonnueckoid cuCTEME, 3aKOHOB COXPAHEHUsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
OMHCHIBAaTh W XapakTepu3oBaTh TaOnMuuHyl ¢opmy Ilepuonnyeckoit cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpymnna (A-rpymnmna)» u
«mobounass mnoarpynna (b-rpynma)», manble u OonblliM€ TEPHOJBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMetoTcs B Tabiuie «llepuogmueckas cucteMa XHMHYECKUX
sanemeHToB [[. 1. MenneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX OJIIEMEHTOB (COCTaB W 3apsij sipa, OOIee YHCIO DJIEKTPOHOB U
pacmpeneneHre ux Mo dIEKTPOHHBIM CII0SIM);

KIIACCU(UITUPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE
peaknuu (10 YKCIYy M COCTAaBy y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, 1O TEIJIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpP)KJas ONHWCAHUE MPUMEpPaMU  MOJEKYJISPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IUUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 10 (hOpMyJie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKIUu;



MPUMEHSTh OCHOBHBIC OTEPAllMU MBICIUTEIBHON AEITeTbHOCTH — aHAIW3 U CUHTES,
cpaBHEHHE, 0000IIEeHNE, CUCTEeMAaTU3AINI0, KIacCU(UKAIIUIO, BBISBICHHE MPUUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — JJIS U3YYEHHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIUMH,
€CTECTBCHHO-HAyYHBIE  METOJbl  MMO3HAHUS —  HAOIIOJEHUE, U3MepeHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (PEaJbHbIN U MBICJICHHBIN);

CIeIOBaTh MpaBWJIAM TIOJB30BAaHUS XHUMHUYECKOW TIOCYIOH ©  1a00paTOpHBIM
o0opy/soBaHUEM, a TakXe IpaBWiiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMHU I10 BBIITOJHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OMBITOB I10 MOJIYYECHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOpOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB € ONPEAECIEHHON MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATh
U MPOBOAUTH XUMUYECKUE HKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO UHIUKATOPOB (JaKkMyc, (heHondraaer, METUIOPAHK U IPYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IMOHSITHM: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTbD,
3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHMCIEHUS, XMMHMUYECKas PpEeaKLMs, XUMHUYECKas
CBSI3b, TEIUIOBOW 3(h(eKT peakiuu, Mosb, MOJISIPHBIN 00BEM, pacTBOP, 3JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTHYECKAss AMCCOLMAIMS, pPEaKIWd HMOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, oOpaTHMMble M HEOOpaTHMBbIE peakluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUU,  OKHUCIUTENIb,  BOCCTAHOBUTEIID,
OKHMCJICHME€ M BOCCTAaHOBJEHME, aNIOTPOIUsS, aMPOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasl, MOHHAs, MeETaJUIMYecKas), KpUCTaJJIM4yecKass pemeérka, Kopposus
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKIHMH, TNPEeIbHO JOMyCTHUMast
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUH U NPUMEHSTH 3TH
MIOHSITHS ITPH ONIMCAHUM BELECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMyJ BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNsiTh BaJEHTHOCTh U CTENEHb OKHUCIEHHS XHUMUYECKUX JJEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, INPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o ¢dopMmyrnam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
MeTaJIJIN4ecKasl) B HEOPraHWYECKUX COEAUHEHMSIX, 3aps]] HMOHAa [0 XMMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOpPaxX HEOPraHWYECKUX COEIWHEHWUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro NMOHMMaHMe: OMMCHIBATH U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileprognueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3jnyaTh MOHSITHS «TJIaBHAs mnoArpymma (A-
rpymma)» u «mnobounas mnoarpynma (b-rpynma)», mambie U OONbIIHE TEPHOIBI,
COOTHOCHTHb 0003HAu€HHUs, KOTOpble MMEIOTCS B IEpPUOAWYECKOM Tabauue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj Aapa, o0llee YnciIo 3JIEKTPOHOB U paclpeieieHHe UX MO 3JIEKTPOHHBIM CI0SM),
OOBSICHATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB OJJIEMEHTOB M HX
COEIMHEHUI B Mpezenax MajblX MEPUOIOB U IVIaBHBIX MOATPYII C YYETOM CTPOECHMS
UX aTOMOB;



KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (110 YMUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKLMU BELIECTB, 110 TEIUIOBOMY
3¢ ¢exTy, 10 U3MEHEHHUIO CTEeNIEHEH OKUCICHHSI XMMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATH) OOIME M ClIEUUPHUECKHE XHUMHUYECKUE CBOHCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, LIEJI0YEl U COJEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MOATBEPXKJAIOIUX  CYIIECTBOBAHME TI'€HETHYECKOM CBSI3M MEKIY BELIECTBAMU
pa3IMYHBIX KIIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THUX pPeaKLui;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHMS, BO3MOXHOCTH
IPOTEKAaHUsI XUMUYECKUX MTPEBPALLEHUIN B PA3INUYHbBIX YCIOBUSX;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOT0 JIEMEHTa TI0 (popMylie COCTUHEHHUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 0 YPABHEHUIO XUMHUUECKON PEaKIINH;

coOnrofarh MpaBuja IOJIb30BAaHUS XMMMUYECKOHM Tmocylnoll U J1a0OopaTOpHBIM
o0opy/soBaHUEM, a TaK)Ke MpaBuia OOpallleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMH IO BBIITOJHEHUIO Ja00PATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHUIO
U cOOMpaHHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOro rasa);

IIPOBOAMTDH PEAKIMH, MOATBEPKIAAIOIINE KaYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMHUI-, MOIUI-, KapOoHat-, ¢ocdar-,
CWJIMKAT-, cylnb(ar-, THUAPOKCUA-UOHBI, KATHOHBl AMMOHHUS W MOHBl M3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIbHON AEATeIbHOCTH — aHalIU3 U CHUHTES,
CpaBHEHHe, 0000IIeHHe, CHCTEMaTH3alliio, BbISBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHUS CBOMCTB BEIIECTB M XMMHUYECKHX PpEaKLUil, €CTECTBEHHO-
HayyHble METOJbl MO3HAHHWA — HAONIOJEHHE, U3MEpPEHHe, MOJEIUPOBaHuE,
HKCIEPUMEHT (peabHbI U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
Koau4vecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Hpakrieciue oOpa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XMMUYECKHE TOHSATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMS U 5 ) bubnnorexa [JOK
MPAKTUYECKOM JICATSIBHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemtecTBa 1 xumMmdeckue 15 1 bu6nmorexa LIOK
peaKiuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. Baxkneiimue nmpeacTaBuTe I HEOPraHUYECKUX BEIIECTB
21 Bosnyx. Kucnopon. [lonsatue 5 bubmmnoreka HOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucimorax 5 1 bu6nunorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuoreka [{OK
HEOPraHUYECKUX COCTMHCHHIA https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux j1eMenToB /{. U. MenjaeneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI
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[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYecKuX 3emenToB [1. U 7 bubmmorexa LIOK
' T https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoenue
atoMa
X .
3.9 OHM;/I%C:M COB%B 3 bu6nmoreka [IOK
. KUCJIUTCIIbHO-
el https://m.edsoo.ru/7f41837c¢
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubmuoreka [{OK
Hroro no paszeiy 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m pasi Kourpoububie | IIpakTHyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nea 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUAITUS. 3 1 1 bu6mmoreka [IOK
' XUMHUECKUE PEAKIIMK B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeraJiibl 1 UX cOeMHEHUN
21 OO11ast XapakTepUCTUKA XUMUYECKUX 4 1 bub6nuoreka [IOK
' anemenToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
o | o 6
' PYIIBL 2-€P https://m.edsoo.ru/7f41a636
COEIUHEHUS
23| onewemmon Vaspyme Asor. poctop i | 7 ;| BuomoresallOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
24| snementos Wacepymm, Yrsepon 5 1 , | Bumorea K
' Ny PYIHB: poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

bubmuoreka [JOK
3.1 OO1ue cBOMCTBA METAILIO 4
HHHE CBOHETRA METALIOB https://m.eds00.ru/7f41a636
bub OK
3.2 Baxkuelinme MeTayuibl 1 UX COEIUHEHUSI 16 1 2 hftlpg:l;ll(r)::ezasg).ru 17§412636
Uroro mo pazneny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepransl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MYHULUWNANBHOE MoanucaHo unppPOBON NOAMNNCHIO:
KA3EHHOE MYHWLWNAJIbHOE KA3EHHOE
OBLUEOBPA3OBATE/IbHOE ~ OPEOBPASOBATENIBHOE

YYPEXOEHNE "MYKCYTCKAA
OCHOBHAA
OBLLEOBPA3OBATE/IbHAA
LLIKONA"

YYPEXAEHWE "MYKCYTCKAA
OCHOBHAA
OBLLEOBPA3OBATE/IbHAA
LWKONA"

Jata: 2023.09.25 21:28:14 +08'00'
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