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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHHU Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHON MNPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Takxke Ha OCHOBE (herepaibHOM
pabouell mporpaMMbl BOCIIUTaHHUS U C Y4ETOM KOHLENIMM MPENOAAaBaHUS y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu Ja€T MpPEACTaBICHHE O LENsAX, oOmel crpareruu oOyudeHWHs,
BOCIIUTAaHUS U Pa3BUTHA OOYyYarOIMXCS CpPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpUBAET paclpesieieHue ero mno kjaccaM U
CTPYKTYPHPOBAHHME 110 pa3fieslaM U TEMaM IPOTrpaMMBbl 110 XMMHH, ONIPEAEIAET KOIUYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IIOCJIE0BATEIbHOCTD
U3yYCHUs] XUMHUH C YUETOM MEXKIIPEAMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, TOTUKU y4yeOHOTO
npoliecca, BO3pPaCTHBIX 0COOEHHOCTEH 00yUaroImuXxcsl, ONpeaesieT BO3MOKHOCTH MIpeaMeTa JUls
peanu3anuu TpeOOBAHUH K pPe3yJIibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a Tak)Ke TpeOOBaHMIA K pe3ysibTaTaM 00yUeHHsST XUMHH
Ha YpOBHE LeJeld M3y4YeHUs TMpeIMera M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JeSITeIbHOCTH 00YYaloIerocs 10 OCBOCHUIO YUeOHOTO CO/IepIKaHusl.

3HaHUE XUMHUH CIYKUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33pPEHHsI 00Yy4aOLIErocs, ero
IPEICTaBICHUN 0 MaTepUAIbHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
NPECTABICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 3BOJIIOLMHU BEUIECTB B MPUPOJE, O MyTAX
pemieHust TI00anbHBIX MPOOJEM YCTOHUMBOTO pa3BUTUSL 4YeJOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3paBOOXPAHCHHUSI.

N3ydenune xumMuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTEH M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI TUYHOCTH, €€ 0011ei 1 (yHKIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB  MX  CAaMOCTOSITEJIbHOM  y4eOHOM  NEeATENbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOM JKHU3HH, TaKk U B
po(hecCHOHANTEHOU e TEIIbHOCTH,

3HAaKOMHUT CO CHNEUU(PHUKOW HAyYHOIO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI 1IE€JIOCTHOTO
B3IJIA]1a HA €JUHCTBO NPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH 00yUaloIINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HAHUAM, K MpPUPOJE, K 4YeIOBEKy, BHOCHUT CBOH BKJIaJ B SKOJIOTMYECKOe 0Opa3oBaHHE
oOyyJaronuxcs.

JlanHbple HampaBieHHs B OOyYECHMM XUMHHM O0ECIEYMBAIOTCS CHEIM(PHUKON colepx aHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS TEeJarorn4eckd aJanTHPOBAHHBIM OTpakKeHHEM
0a30BOI HAYKW XMMUU Ha ONPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aromKUMUCs CUCTEMBI NEPBOHAYATBHBIX MOHATHI XHMMHH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUYUMBIX MOHATUN OPraHUYECKON XUMUMU.

CrpykTypa coaepkaHus NporpaMmbl 10 XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona kK e€ msydenuro. ConeprkaHue CKIAAbIBACTCS U3 CHUCTEMBI IOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CUCTEMBI
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CTPYKTYPHO OpraHM30BaHbl IO MPHUHIMITY IOCJIEI0BATEILHOIO Pa3BUTHUs 3HAHMM HAa OCHOBE
TEOPETUUECKUX NIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOM CBS3H;

— MPECTaBICHUH 00 ANMEKTPOIUTUUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEbHO OT OJHOTO YPOBHS K Jpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHS U MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJYyUYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHne MNporpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOM COCTABJISIONIEH HAYyYHOM KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue xumun
OPOMCXOOUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3nka. 7 Kjiacc.

[Tpu u3yueH XUMUHU TPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUIM OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NEATEIHHOCTH YeIOBEeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajaua y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUNH — BaXHEUIMX (DAKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUHM, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TP U3YUYEHHUH BEIIECTB U XUMUYECKUX peaklui, B
(GOopMHpPOBaHUM W pPa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Yy4eOHO-
MIO3HABATEILHON U y4eOHO-MCCIIEJOBATEILCKOM EATEIbHOCTH, OCBOCHUH TPaBMII O€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy M3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO PEIIeHUH, CHOCOOHOM ananTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHCTEMAaTHYeCKOe NpPUOOLIeHHE OOydYarolMXcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEIbHOM  JI€ATENbHOCTH, HAy4YHbIM  METOJAaM  II03HAHUf,
(bopMUPYIOIIUM MOTHUBALIMIO U PAa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieueHrne YCJIOBHM, CHOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArONIUMHUCS OIbITa
pa3HooOpa3HON NeATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIBHOE 3HAaYEHHE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue obmel GyHKIIMOHATBLHON W €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHUS OKPY’KAIOLIEro MHpa, UCMOJb3ys 3HAHUSA U
OMBIT, TIOJNYYECHHBIE TPH M3YYCHUH XUMHM, NPUMEHATh HX MPH pelIeHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATEIBHOCTH;

— (opmupoBaHue y o0y4aronmxcs ryMaHUCTHYECKUX OTHOLICHHWM, TOHUMaHUs 1IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKM 3KOJOTHYECKH LeJIecoo0pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOUIEH NPHUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIIO M CAMOBOCITUTaHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduIs ¥ HalIPaBIECHHOCTH AajibHEHIIero o0ydeHusl.
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OO1mee 9nCIIO 4acoB, OTBEACHHBIX Il M3YYCHHUS XMMHUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHmus, cocTaBiseT 136 gacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/bHbIE XMMHYECKHE IOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lIOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Dusnueckue CBONCTBAa BEMIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/1ax MOo3HaHMs B XMMUU. YncThle BemmecTBa U cMecu. Croco0bl pa3/ieieHus: cMecei.

ATOMBI U MOJEKyIbl. XUMHUYECKHE 3JI€MEHThl. CHUMBOJIBI XHMHYECKHX JJIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAs aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHAYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomuuectBo BemectBa. Monbs. Monsipaas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €HHHUIL BenecTBa. Pacu€Tel mo Gpopmynam XUMHUYECKIX COSTUHEHUH.

@usnyeckue M XUMHUYECKHUE SBICHHS. XHMUYECKas peakuuss U €€ INpPU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukamus XUMHUYECKUX peaKkiui
(coemuHeHUs, pa3IoKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumeHm:

3HaKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBuiamMu paboTel B jJabopaTopuu W MpuéMamu
oOpareHusi ¢ J1abopaTopHBIM O0OpPYAOBAaHHEM, M3YYCHHE M OINUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI01eHne (pr3nueckuXx (TIaBiIeHUE BOCKA, TasSTHUE JIbA,
pactupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTON) SABICHUN, HAOII0IeHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHMMUYECKUX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a ¢ pactBopoM comu menu (II), m3ydenume cmoco6GoB
pasleNneHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPHBAHHUE, TUCTHIUISAIINS,
xpomatorpadus, TpoBeIEHWE OYUCTKHA I[MOBApPEHHON COJM, HaONIOJICHHE U ONHCAaHUE
pe3yJabTaTOB NPOBEICHUS OIBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsSI MacChl, CO3JIaHHUE
MoJieJIel MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacTaBUTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — siaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucioposa B mpupojae, GU3NIeCKue U XUMHIECKHE CBOMCTBA (PEaKIIUu TOPECHHUS).
Oxcunpl. Ilpumenenune xucimopona. CrocoObl TONy4YeHHsS KUCIOpoJa B JabopaTopud H
OpOMBIIIIEHHOCTH. KpyroBopot kucinoponga B npupozge. O30H — amioTpornHas Moaudukamnus
KHCJIOPOJA.

TennoBoit >pdekT XUMHUYECKOW peaklnh, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U
OHIOTEPMUYECKUE peaKkUUH. TOMIMBO: Yroib M METaH. 3arpsA3HEHHME BO31yXa, YCWICHHE
NapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »smeMeHT UM mpocroe BemiecTBo. HaxoxkaeHue Bogopoga B NPUPOJE,
buznyeckue 1 XuMUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ofyueHus. KuciaoTs! u comnu.

MonsipHblii 00bEM ra30B. Pacué€Tsl Mo XUMHUYECKUM YpPaBHEHUSIM.

Odusnueckue cpoiicTBa BoAbl. Bona kak pacrBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOpHMOCTh BellecTB B BojJe. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUUYecKue CBOMCTBAa Bonbl. OCHOBaHUs. Poiib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanuss OKCHIOB:
cosieoOpasyrorniue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenkmarypa
okcu0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcnoBanmst. Knaccudukanuss OCHOBaHMH: IIENOYM W HEPACTBOPUMBIC OCHOBAHHMA.
Homenkiarypa ocHoBanuil. PU3MYECKHE M XUMUYECKHE CBOWCTBA OCHOBaHUM. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxkamus xucior. Homenknatypa kucior. @u3nveckue U XUMHUECKHE
cBoricTBa KUCHOT. P aktuBHoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydyenue
COJIEH.

['eneTnueckas CBA3b MEXKIY KJIIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumeHm:

Ka4eCTBEHHOE OIPEJIENIEHUE COIEPKaHMsI KUCIOpoJa B BO3yXe, MOJIyYeHHEe, COOUpaHue,
pacmo3HaBaHMe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpalleHUs TOpeHus (moxkapa), O3HAaKOMIIEHUE C
o0pa3llaMi OKCHJIOB M ONHMCAHUE HMX CBOWCTB, MOJy4YE€HHE, COOMpaHHE, pPACMO3HABaHUE H
U3y4YeHUEe CBOMCTB BoAopojaa (ropeHue), B3aumojeicTBue Bogopoaa ¢ okcugom meau (II)
(BO3MOXXHO HMCTIOJB30BaHUE BHUICOMATEPHAIIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HATpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), HCCIIEJOBaHUE OOPa3[0OB HEOPTaHMYECKHUX BEIECTB Pa3IHMYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U IEJIOYell, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopoM cepHONM KHMCIIOTHI, KHCIOT C METAJUIAMH,
peakuui HEeUTpanu3aluy, I0JIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIBHBIX 33/1a4 0 TeMe «BakHelmne
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiemenros JI. HU.
Menpneseea. CtpoeHne aToMOB. XHMH4YeCKasl CBsI3b. OKHCJIMTE]bHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALMK XUMHUYECKUX dyieMeHToB. [loHsitTe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIEC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJIOT€Hbl, HHEPTHBIE T'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuit 3akoH. llepmogmyeckass cucrema XuMHYecKux odiemeHtoB [, .
MenneneeBa. KoporkomepuoaHass u JMHHONEpUoaHAs ¢opMbl [leproanyueckoid CHCTEMBbI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DPU3HYECKHH CMBICIT
MOPSITKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB artoMHbIX sjaep. HM3orombl. OnekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUECKUX 3JIeMEHTOB [leproanyeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHMKa XUMHYECKOTO DSJIEMEHTAa II0 €ro IIOJOKEHHUIO B
ITepnonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIAM U IIEPUOAAM.



3nauenue [leprnoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX SJIEMEHTOB
JUIs pa3sBUTHs HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKIaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (nonsipHas u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumeHm:

u3ydeHue oOpas3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCHUAA
LMHKAa C pacTBOpaMu KHUCJIOT M ILIEJIOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKIINI (TOpEHHE, PEaKLIMK PA3JIOKEHHS, COCTUHECHHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NPU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIISETCS
yepe3 MHCIMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHHM, TaK U TOHATH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OTACJIBbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHBbIC TOHSATHS: HAy4YHBIA (aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaIMW3,  CHUHTE3,  KiIacCUpUKauusi,  MEPUOJUYHOCTh,  HAONIONEHUE,  HAKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepusi, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKUM 3apsijl, BEMIECTBO, TENO, OO0BEM, arperatHoe
COCTOSTHME BEIECTBa, ra3, (U3WYECKUE BEIWYHHbBI, €TUHHUIBI U3MEPEHHs, KOCMOC, IJIAHETHI,
3BE361, ColHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, IMOJE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.
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BemrecTBo M XMUMHUYeCKas peaKkuusi

Ilepnognueckuit 3akoH. Ilepuomuyeckas cucremMa xumudeckux oanemeHtos [ H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOWCTB XHMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KalbIUsi U HX COCOUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJBl XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPHUCTAUIMYECKON PEIIETKH U BUJA XUMHUYECKOU
CBSI3U.

Knaccudpukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIUXCS K PAa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COEAMHEHHM, reHeTHYecKas
CBSI3b HEOPraHNYECKHUX BEILECTB.

Knaccudukanus XuMU4eCKUX peakiui Mo pa3lnyHbIM MpH3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIMH BELIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeleHeu
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOPAaTUMOCTH, MO YYaCTHUIO KaTaiu3aTopa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOPOCTH XMMHYECKOW peakiuu. [loHsTHEe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [loHsATHE O TOMOreHHBIX M TETEpOTeHHbIX peakuusx. [lonsTue o
karanuze. [loHsTHE O XuUMHUYEeCKOM paBHOBecHMH. DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEAKLUU U MTOJOKEHNE XUMUYECKOTO PABHOBECHSL.



OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBlieHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIH30BAHIUEM METO/Ia AIEKTPOHHOIO OasiaHca.

Teopust PIEKTPOTUTUYECKON AUCCOIMALIMK. DJIEKTPOIUTHI M HEANEKTPOIUTHI. KaTuoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BEIECTB C Pa3IUYHBIMH BUAAMH XHUMHUYECKOH CBS3HU.
Crenens aucconuanmu. CHIBHBIC U CIA0BIC AIEKTPOIIUTHI.

Peakuuy noHHOro oOMeHa. YCIIOBUS NMPOTEKaHHUs peakiMii HOHHOrOo OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHCJIOT, OCHOBAaHHUM M COJEH B CBETE
NpeJCTaBlICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KayecTBeHHblE peakIMu Ha HOHBI.
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYeCKUX BEIECTB —
METaJUIOB W HeMeTa/uioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTM XHMMHYECKOM peakUuuu OT BO3JIECUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIEIOBAaHUE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIECCa IHCCOIMALNT
KHUCJIOT, IIejo4Yell W cojeil (BO3MOXKHO HCIIONb30BaHME BHIEO MaTepuUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MpPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJka, BbBIACIIEHHE Tra3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIIOCTPUPYIONUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN (FOpEeHHe, pPEeaklUu pa3oKEHUs, COCIUHEHHUS),
pacno3HaBaHHEe HEOPraHWYEeCKHX BELIECTB C TOMOIIbIO KaYeCTBEHHBIX pEaklUUid Ha HOHBI,
pelIeHre SKCIIepUMEHTaIbHBIX 3aay.

HemeTanbl u uX coeIUHEHNUS

OO0mass xapakTepucThuKa TrajoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEepHBIC
creneHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJiopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMeETaJllIaMH,
nienoyamu).  XjopoBoaopoa. ConsiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJyYEHHE,
npuMeHeHue. [[eicTBre Xjopa U XJIOPOBOJOPOJAa HAa OPraHu3M 4elloBeKa. BaykHenue XJIopuabl
U UX HaXO0XJICHUE B IPUPO/IE.

OO6mas xapaktepucThka dJeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJia M Cephl. AJUIOTPOINHBIE MOIU(MUKAIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOHCTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOWCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak MpencTaBHTENsl Kiacca KUCIOT M crneuupudeckne). XUMHUYECKHE PEaKIHH,
JeKallue B OCHOBE MNPOMBIIIICHHOTO Ccroco0ba IMOydeHUs cepHoil KucioTsl. [IpuMenenue
cepHoii kuciaoTbl. Coyi cepHOM KUCIIOTHI, KaUeCTBEHHAs peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ CcoeAMHEHHH B Tmpupoae. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpelbl
COCIIMHEHUSIMU Cepbl (KHCIOTHBIC NOKIM, 3arps3HEHHE BO3AyXa M BOJAOEMOB), CIIOCOOBI €ro
Mpe0TBpPALICHUS.

OO6mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKUCIECHHUS. A30T, paclpocTpaHeHHEe B NpuUpone, (QU3UYECKHEe U
XUMHUYECKHe cBolicTBa. KpyroBopoT a3oTa B mpupojie. AMMUAK, ero GU3NIECKUEe U XUMHUECKUE
CBOICTBa, Mony4deHue u npuMeHeHue. Comu aMMOHHUS, X (PU3HUECKHe U XUMUYECKIE CBOWMCTBA,
npuMmeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ TMOJydYeHHe,
bu3nUeckue W XUMHYECKHE CBOMCTBa (0OIMEe Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckne). Mcnonb3oBaHWE HHUTPATOB M COJIGH aMMOHHSI B KA4yeCTBE MUHEPATBHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMICH Cpeiibl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3MyXa, MOUYBBI U BOAOEMOB). Docdop, ammoTpomHble MoOIU(DUKAIH
doctopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pocdopnas xuciora,
bu3nYecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTtoB B KadecTBe
MUHEPAIBHBIX yI00pEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJIEPOJ, aJUIOTPOIHBIE MOAU(DHUKAIINY, PACIPOCTPAHCHHE B
npupoje, Guzndeckue U XuMUIECKUe cBOMCTBa. Ancopbums. KpyroBopor yriepoaa B mpupoe.
Oxkcupasl yraepoa, ux pU3NYecKue U XMMUYECKHEe CBOWCTBA, JCMCTBHE HA KUBbIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIIOTUYECKUE TMPOOJIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepona (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUS KIIMMaTa, NapHUKOBBIN 3¢ dexr. YrompHas kuciora u eé
coiu, UX (U3MYECKHe M XHMUYECKHE CBOMCTBa, MOTydeHHEe U NpumeHeHHe. KauecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonp3oBaHWe ~ KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHauabHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX Yriepoia
(MeraH, »TaH, OSTWIEH, aleTWIEeH, S5TaHOJ, TJIUIEPUH, YyKCycHas Kucinota). [Ipupoansie
WCTOYHHUKHU YTJICBOJOPOJOB (yrojib, MPUPOMIHBIN ra3, HedTh), MPOAYKTHl HMX NEPepabOTKH
(OeH3uH), UX poJib B OBITY ¥ IPOMBIIUICHHOCTH. [IoHATHE 0 OMOJOTUYECKH BAaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HX pOJIM B KHU3HU YEIOBEeKa. MarepHallbHOE EIUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHHI.

Kpemuwmii, ero ¢u3myeckne M XHMHUUYECKHE CBOWCTBA, TOJy4YCHHE K IPUMEHEHUE.
Coenunenuss kpeMHusi B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuaws (IV) u
KpEeMHUEBOM KuciioTe. CHUITUKATHI, UX HCIIOJIB30BAHKUE B OBITY, B IPOMBIIIIICHHOCTH. BaxkHeimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGiemsr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumeHm:

U3yueHne 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEIACHUE
KayeCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHEe CBOMCTBA TajoOreHOB M MX COEIUHEHUI (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OOpa3laMH XJIOPUIOB (TAJIOTCHUIOB),
O3HAKOMJICHHE ¢ o0pasuamMu cepbl M €€ COeIUHEHMAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEpPHAJIOB), HAONIOJCHWE Tmporecca OOyriauWBaHHWS  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUECHUE XUMHUYECKUX CBOWCTB Pa30aBICHHON CEpPHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOH peakiuy Ha Cynb(paT-HOH W HaONIOeHUE TpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (U3UUYECKUMHU CBOMCTBAMM a30Ta, (pocdopa M UX coeluHEHHH
(BO3MOXHO HCTIOB30BaHUE BUICOMATEPHAIIOB), 0OpasiamMu a30THBIX B (OCHOPHBIX YI0OpEHUIH,
MojlydyeHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX pEaKIuid Ha HWOH amMMOHUA U ¢ocdar-uoH W U3yUYeHHE TPU3HAKOB HX
IPOTEKAaHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbIO (BO3MOYHO
UCIIOJIb30BaHNE BUJCOMATEPHANIOB), M3yUEHUE MOJIENed KPHUCTAUIMYECKUX PEUIETOK aMasa,
rpaduta, ¢QymiepeHa, O3HAKOMIICGHHE C TPOIECCOM aJCOpOIMU PaCcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOTyUeHUE, COOUpaHue, paclio3HaBaHUE
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3Y4YCHHE TPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJICHHE C MPOAYyKLUHEH
CHWJIMKAaTHOW MPOMBINIJIEHHOCTH, PELIeHHE 3KCIepUMEHTAIbHBIX 33/a4y 1o TeMme «BaxHeilmue
HEMETAIUIBl U UX COCTUHEHUS.



MeTaibl M MX COeTMHEHHS

OO0mass xapakTepUCTHKA XHUMHYECKUX OJJIEMEHTOB — METaNIOB HA OCHOBAaHUU WX
nosioxkenus B Ilepuonnueckoi cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHME MeETAIOB. MeTtamnuyeckas CBSI3b M METAIMYECKas KpHUCTaJUIMYecKast
pelméTKa. DJNEKTPOXUMUYECKUN Pl HaANpsoKeHW MeTtamioB. Dusnueckue W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crmocoObl MoMydeHus] MeTaiioB. [IoHATHE O KOPPO3HH METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBkl (CTalb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ MPOMBIIIICHHOCTH.

[llenounbie MeTasuibl: TTookeHUe B [leproanyuecko cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenpneneeBa, CTpOCHUE MX aTOMOB, HaXOJICHUE B mpupoje. PU3UUECKUEe U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHEBIX METAIIOB U UX COCTUHCHHI.

[[lenoyHo3eMenbHBIE METAIBI MarHui W KaJlblui: mosniokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3nyeckue U XMMUYECKUE CBOMCTBA MarHus U Kaiblus. BaxHelmne coeauHEeHHs
KaJbIHs (OKCHI, THAPOKCH, COIH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHCHUS.

AnmoMuaMi: monokeHue B Ilepumomgmyeckoil cucteme Xumuyeckux snemeHToB J[. U.
Mengeneesa, CTpOEHUE aTOMa, HaXOXKAEHUE B Npupoae. PU3NYECKUE U XUMHUYECKUE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuoanueckoid cucrteme xumuyeckux osieMmentoB JI. U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXJACHUE B Npupojae. OPuU3NUecKue U XMMHYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu kenesa (II) m xemesa (III), ux cocras, cBolicTBa U
MOJIyYEHHE.

Xumuueckuil Ikcnepumenm:

O03HAKOMJICHHE C O00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMHU CBONCTBaMH,
U3YUY€HUE pEe3yJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HCIIOIB30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB >XECTKOW BOJBI, IpoOIlECCa TOPECHHs Keje3a B
KHCJIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BHUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pEaKlUMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LKUHKa, xene3a (I1) u xenesa
(III), megu (II), HaGmroIeHNE W OMKCAHKE MPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaibIUs (BO3MOXKHO HCIIOJB30BAaHHUE BUICOMATEPHAIIOB), UCCIeAOBaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHA AJIIOMUHMS M THAPOKCH]IA IIUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeuImne MeTauIbl U UX COSTUHCHUS.

XuMHuA H OKpYKaOLIasa cpeaa

BemectBa m Matepuanbl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BCIIECTB M XHMHUYECKHX peaknuii B ObITy. I[lepBas moMomp NpH XUMHYECKHX OXKOTaxX M
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpe/ibl (TpeesibHas JOMyCcTUMasl KOHIICHTPAIHs
BemecTs, Aanee — [1/1K). Ponb XxumMun B penieHuN SKOJIOTHIECKUX TTPOOIEM.

Xumuyeckuil Ikcnepumenm:

U3y4eHHe 00pa3IloB MAaTepUANIOB (CTEKIIO, CIIABBI METAJUIOB, MOJIMMEPHBIC MATEPHUATIBI).

Mescnpeomemnuie ceazu

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 KilacCe OCYIIECTBISETCS
4yepe3 HKCIOJb30BAaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHW, TaK ¥ TIOHSTHH,
SIBJISTFOLLUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.
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OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHs,
aHanmu3,  CHUHTE3,  Kiaccuukauusi,  MEpUOJUYHOCTh,  HAONIONEHHE,  SKCIECPUMEHT,
MOJICIUPOBAHKE, U3MEPEHUE, MOJICIb, SIBICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odusnka: Martepusi, aTroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIHI, HW30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUYECKUI  3apsii, TPOBOJHUKH, MOJIYIPOBOJHUKH,
JTURJICKTPUKH, (HDOTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSIHHME BELIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass peIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuHTe3, npixanwe, Ouocdepa, IKOCUCTEMA, MHHEpPAIbHBIE YAOOpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, MOJE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHUsI XMUMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMM  COIMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT IMpOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS M COLTUAIN3AIIMN 00YyYarOIIUXCsl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M pacCIIMpEHHE ONbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mIaTpMOTHYECKOTr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY U HAYYHOMY
HACIIE/IMIO0, TIOHUMaHMs 3HAYCHUS XHMHUYECKOH HAyKd B KM3HHM COBPEMEHHOTO OOIECTBa,
CIIOCOOHOCTH BJIJIETh JTOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 ycTpoHcCTBe
MUpa U 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUSA:

MPEJICTaBICHUS O COIMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTHU B 00LIECTBEHHO TIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJaX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIbHOCTH MIPU BBIMOJIHEHUH YUeOHBIX, TO3HABATENIbHBIX 33/ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHUMAHHUIO M B3aMMOIIOMOILM B Ipoliecce ITON yueOHOW AesITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TMOBEJEHUE W TOCTYNKH CBOMX TOBApUIIEH C TMO3UIMH HPABCTBEHHBIX WU
NPaBOBBIX HOPM C YU4ETOM OCO3HAHHMS MTOCIIEICTBUI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XHUMHUYECKOM  peakiu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH U COCTABJIAIOLINE OCHOBY IS
MOHMMAaHUSA  CYIN[HOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOIHONU Cpeloi, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEHH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPABJICHHBIE HA TIOJYYCHHE HOBBIX 3HAHUN MO XUMUH,
HEOOXoIuMBIE Uil OOBSICHEHMs HaOJIOJaeMbIX IPOLECCOB U SIBJICHUHN, IO3HABATEIILHOM,
MH(GOPMALIMOHHON U YUTATEIbCKOM KyJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
UH(GOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEepec K OOyYeHMIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuIO, MIPOEKTHOM M MCCIIEAOBATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHUS B AalbHEHIIIEM;

4) popmMupoBaHHS KYJIbTYPBbI 310POBbS:

OCO3HAHME IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3/J0pOBbI 00pa3 JKW3HM, OCO3HAHHE IIOCIEJACTBUII W HENPUSTHE BPEAHBIX
MPUBBIYEK (YMOTPEOJEHUST aJIKOTOJs, HAPKOTHKOB, KYyPEHHs), HEOOXOIUMOCTH COOIIOIEHUS
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nmpaBuj O€30MAaCHOCTH TIPU OOpAIICHUH C XUMHUYSCKHMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) Tpy10BOro BoCIUTAHUA:

MHTEpPEC K MPAKTHUECKOMY M3y4eHHUI0 Tpodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
Tpydy | pe3yJbTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCJI€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYATbHOW TPACKTOPUHU
NPOJOHKCHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITCIBHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCA B MPO(EeCCHOHANIBHOM cpejie;

6) 3K0JI0TrMYECKOT0 BOCTIUTAHM S

IKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHWE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHHS, MOHUMAHUE IIEHHOCTU 3JI0pPOBOrO M 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY U TICUXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOJIOACHUS TPaBUI 0€30MaCHOTO MOBEACHHS MIPH paboTe ¢ BEIIECTBAMH,
a TaKKe B CUTYaIHSX, YTPOXKAIOIINUX 370POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, IOJIydaeMble MPH H3yUYEHUU XUMUM, JJIs peIIeHUs
3a/1a4, CBSA3aHHBIX C OKPY’KAIOIIEH MPUPOTHON CPEIOH, ISl TTOBBILICHHUS] YPOBHS 3KOJIOTUYECKOM
KyJbTYPBl, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COITMAIIBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC I (HOPMHpPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIE TMOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUTIOTe3a, (HaKT, CUCTeMa,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 3THX MPEeAMETOB (POPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpa, U yHHUBEpCajbHbIC yueOHbIC JeWcTBUSA (MO3HABATEIbHEIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOPbIe 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1ecTBHA:

YMEHHSI HUCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUU 3HAHHM:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUH (BBIIEIATH WX XapaKTepHble IMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSITUAMMU), UCTIOJIb30BaTh MOHATUS ISl OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KiIacCUPUKALUU
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAHABIUBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U
MeXIy 00BbEKTaMHU U3YUEHHUS, CTPOUTH JOTHUECKUE pacCy X AeHUs (MHAYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH ), JeJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSTH B MpOIecce MO3HAHUS MOHATUS (MPEAMETHBIE W METanpeaIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUH, MPe0oOpa30OBBIBATH IMIUPOKO
IPUMEHSEMbIE B XUMHUU MOJIEIbHBIC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass (GopMysia M ypaBHEHHE XUMHYECKOW peakuuu — TpU pelIeHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJETBHBIX NPEJICTAaBICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHYECKUX PEAKIUi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHbBIE CBSI3U U
IMPOTUBOPEUMS B U3yUaeMbIX MpoOIEccax U SIBICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eCTBUSA:
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YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HaHUA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3ynbTar, (HopMyIupoBaTh OOOOLICHHS M BBIBOJBI 0 pE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

PatGora ¢ undopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUOB
1 GOpM IPEJICTABICHHUS, TTOTyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIIpHAs INTEpaTypa
XMUMHUYECKOTO COZAEp)KaHUs, CIpPaBOYHbIE IOcoOMsA, pecypchl VHTepHeTa), KpUTUYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALINIO;

yMEHHE IPUMEHATh Pa3U4HbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMUMBIX JIJIsl BBIMOJTHEHUS YI€OHBIX M TIO3HABATEIBHBIX 33744
OTIpeNIeIEHHOr0 THUIA, MPHOOpPETeHHE OIbITa B 00JACTH HCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIBb30BaHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CAaMOCTOATEJIbHO BBIOMPATH ONTUMAIbHYIO (OpPMY MPEACTABICHUS
uHPOPMALIMK ¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu GpopmamMu rpaduku 1 ©X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Mpolecce YYeOHOW M HCCleA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPY>KarOLel MPUPOJTHON CPEBI.

KoMMyHHKaTHBHBIE YHHBeEPcATbHbIE YUeOHbIE el CTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHl (B XOJe auasora W (Wiu) IUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHsI TIPEJICTABIIATH MOyYEHHBIC PE3yJIbTAThI TIO3HABATEIHHON JACSITEILHOCTHA B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 pe3yJbTaTOB BBHIMOJIHEHUS XUMHYECKOTO
SKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, J1TA0OpaTOpHON pabOThI MO HCCIACAOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMMO3HABaTEIbHON U
HCCJIEIOBATEILCKON NIEeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3MIMH (0OCYXKIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHON pabOTHI U IPyTHE).

PeryasitTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBHO OMPENENITh LU ACSITeNIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dS¢ddexTuBHBIE CMOCOOBI pelieHHs Y4eOHBIX M I03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUl ¢ Yy4€TOM TMOJIy4eHHMsS HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yJIbTaTa 3asBJICHHON LENH,
YMEHHE HUCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIOBUU 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJbTATOB [0 OCBOCHHIO 0053aTEIbHOIO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHON (enepaibHONM paboueld MporpaMMoM, BBIIEISIOT: OCBOCHHBIC
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o0yJaromuMuUCsl HaydyHble 3HAHWS, YMEHHS M CHOCOOBI JCHUCTBHUH, CHEUPUIECKUE IS
HpeI[MeTHOﬁ 06J'IaCTI/I «XI/IMI/ISI», BUIbI ACATCIBHOCTU IO IMOJYYCHUIO HOBOTO 3HAHUSA, €TO
UHTEpIpEeTaINH, IPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CHUTYyalHsX.

K xonmy oOydeHus B 8 Kijiacce mpeIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIONITUXCSI YMECHUMN

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJEKYJa, XUMUYECKUN
AJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJITHOPO/HAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKyJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJS XUMHYECKOIrO
9JIEeMEHTa B COEJUHEHUH, MOJSPHBIA OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHLIATEIILHOCTh, CTENICHb OKUCIICHUS, XUMHUYECKas peaKiusl, Kiaccudukanus
peakUuii: peakliui COEANHEHNS, PEaKLUU Pa3IOKEHUs, PEaK[UU 3aMELICHUS, PEAKIINU
0o0MeHa, 2K30- U IHIOTEPMHUYECKUE PEAKIINH, TETUIOBON 3P IEKT peakiuu, aapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHasi opOWTadb, paauyC aToMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HEMOJsipHasi KOBAJIGHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLEHTHAs KOHIIEHTPAIHA) B paCTBOPE;
WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHUYECKUX MOHATHI M NPUMEHSATH 3TH
MOHSITHUS MIPU OTMCAHUM BEIIECTB U X MPEBPALICHUN;

UCIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJIi COCTaBJ€HHs (QOpMYJ BEHIECTB U
YPABHEHUN XUMUYECKUX PEAKLUM;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHCIICHHS JJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o ¢opmyiaMm, BHI XHUMHUYECKON CBS3U
(xoBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbicha llepuommueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
NOHMMAaHNE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX 3JEMEHTOB OT HX
nojoxkeHuss B Ilepmonnyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTABA, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOIaJipo;

ONMMCHIBaTh M XapakTepu3oBaTh TabmuuyHyo ¢opmy [leproguueckoir cucTembl
XUMHYECKUX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpynma (A-rpynma)» u
«noboynas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHTH
00o03HaueHHs, KOTOpble UMeroTcs B Tabmuie «llepuoandeckas cucreMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB U 3apsii sapa, oOOIIee YHCIO 3JIEKTPOHOB H
pacnpeeseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIMpPOBaTh XUMUYECKHE JIE€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIACCOB, TOATBEpPXKJas  ONUCAaHWE TMpPUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHUMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUI;

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALLEHUIN B PA3JINYHBIX YCIOBUAX;
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BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO 3JIEMEHTA 110 (hOpMYyJie COSTUHEHHUSI, MACCOBYIO JIOJTIO BEIICCTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON JEATEIBbHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3aIMI0, KIACCU(PUKALUIO, BBIIBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — I MU3YYEHHsI CBOWCTB BEIIECTB M XUMUYECKUX PEAKIIUU,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HaOJIOJICHHE, U3MEpEHNUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeoBaTh MpaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TIOCYAOH © J1abopaTOPHBIM
000opyIoBaHHEM, a TaKXe MPaBWJIAM OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIUSMHU IO BBITTOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB 1O MOTYyYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAEIEHHON MAacCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, IIJIAHUPOBAThH
Y MPOBOJIUTh XUMHUUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIAKMYC, (eHOIPTaNICHH, METHIIOPAHK U TPYTHE).

K koniy oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YJAIONTUXCSI YMECHUMN

PAacCKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX IMOHSATUH: XMMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCT,
AJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCJICHHSA, XUMHUYECKas PEAKIUs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, NEKTPOJIHTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKUUd HOHHOro OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKLUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMH,  OKHCIHTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE ¥ BOCCTaHOBJCHHE, AUIOTPONHs, aM(OTEepHOCTh, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, MeETa/NIM4ecKas), KpUCTAIJIMYECKas peméTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEeaKkuH, MPeIeiabHO JOIyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHATH 3TU
HOHSITHS IIPH ONIMCAHUM BEILECTB U X IIPEBPALICHHUI;

UCITIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY JUIS COCTaBJICHHS (opMys BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKLUM;

ONpEACNATh BAJICHTHOCTh U CTENEHb OKUCICHMS XHUMUYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJlaccy COeIMHEHMH 1o (opmysiam, BHJI XMMHUYECKOH CBSI3U (KOBaJICHTHAsi, HOHHAs,
METaJIJIMYecKasi) B HEOPraHWYECKUX COEAMHEHUSAX, 3apsJ HOHA IO XUMHUYECKOU
dbopmyIie, xapakTep Cpelbl B BOAHBIX PACTBOpPaX HEOPTaHWYECKUX COECIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cmbica llepuomuueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro TOHMMaHHe: ONMKCHIBATh U XapaKTepu3oBaTh TabiuuHyto ¢opmy [leproanueckoit
CUCTEMBl XMMMUYECKHMX HJIEMEHTOB: pa3jiMuyaTh IOHATHSA «riaBHas noxarpynna (A-
rpymma)» u «nobouHas moxarpynma (b-rpynma)», Mameie W OOJBIINE TIEPHOJIBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOphIE MMEIOTCI B MEPUOJUYECKON Tabnuie, ¢
YHUCJIOBBIMHU XapAKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sizpa, o01ee YUCIo IEKTPOHOB U paclipeieieHue UX 10 IEKTPOHHBIM CII0sIM),
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OOBSACHATH O0IIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB U UX
COCIMHEHUI B MpeJesax MajblX MEPUOJO0B M TJIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKUE
peakuuu (MO YUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 1o U3MEHEHHUIO CTETICHEH OKMCIICHHSI XUMHUECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHEIU(PUIECKHE XUMUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/as ONMHUCAHNE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUSI DJIEKTPOJIUTHUECKONW JUCCOUMALMU KUCIIOT, IIETOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKLUii HOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEP)KJAIOMIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAYy BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHMS, BO3MOMXKHOCTH
MPOTEKAaHUsI XUMUUYECKUX MPEBPAILlEHUH B pa3InYHbIX YCIOBHUSAX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA M0 (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

coOnrofaTh TmMpaBuWia TOJB30BAHUS XHMHYECKOM TOCyloOi U J1abopaTOpHBIM
o0opysoBaHHEM, a TaKkkKe TMpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMHU TO BBIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKHUCIIOTO Ta3a);

MPOBOAMUTH PEAKIMH, TMOATBEP)KIAIONINE Ka4YeCTBEHHBIN COCTaB Pa3jMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOpUI-, OpomMua-, Uoaua-, kapOoHaT-, (ocdat-,
CWIHMKaT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI HW3YYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENIbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHME, O000O0IEHHEe, CUCTEeMATHU3AIHNI0, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3eM — JUIsl U3YyYEHHUS] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIHil, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJeHUEe, W3MEPEeHUEe, MOJEIMPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHE
8 KJIACC

Ne

HaumeHoBaHue pa3nesioB u

KoauuecTBO 4acoB

daexkTpoHHbIe (LH(PpoBbHIE)

KoHTpoabHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTsI
Pasznea 1. [lepBoHayaibHbIe XMMHUYECKHE OHATHS
Xumusi — BakHast 00J1acTh
€CTECTBO3HAHUS U but6mmoreka [IOK
1.1 . 5 2
MPaKTUYECKOU JeATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
BemecTBa u xumMuieckue bubmuorexa [{OK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20

Paznen 2. llepnoanueckuii 3axkon n llepuoguyeckas cucrema xumudeckux 3jaemMeHToB /. U. MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[lepronuueckuii 3aKOH U
IIepuoanueckas cucrema

91 eckitx semenron JL. 11 . bubmuoreka [{OK
. XMWY HNX 9JICMCHTOB . .
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroMa
) )O(I/IMI/I‘ICCKaSI CBSI3b. . 1 Buborexa [IOK
. KHUCJIIUTCIIbHO-
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bub OK
Nroro no pazgeny 15 HomioTeka L1

https://m.edsoo.ru/7f41837¢c

Pa3nea 3. BaskHelimne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB

18




Boznyx. Kucnopon. Ilonstue

bubnunorexa [IOK

31 00 okcumax 6 https://m.edsoo.ru/7f41837¢
39 Bonopoa.Ilonsitue o kucinorax 2 bubnunorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
13 Bopna. PactBopsr. [Tonsitue 06 5 1 but6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
34 OCHOBHBIE KJ1acChl 1 ) bubmuorexa [{OK
HEOPTraHWYECKUX COCTMHCHUI https://m.edsoo.ru/7f41837¢
Nroro no pazaeny 30
PesepBroe BpeMs 3 bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ii/m Konrpoabnbie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE PeaKIun
[ToBTOpeHue u yriyoneHue 3HaHUHA bubmmoreka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
’ peakiui https://m.edsoo.ru/7f41a636
DNIEKTPOIUTHYECKAs JUCCOLHAITHSL. bubnmoreka [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUSI
)1 OO0mras XxapakTepucTUKa XUMHYECKUX 4 | bubnuorexa [JOK
) anemeHToB VIIA-rpymmesl. ["amoreHns: https://m.edsoo.ru/7f41a636
) HIEMEHTOR FpymHbL. Lepan https://m.edsoo.ru/7f41a636
COETUHEHUS
2 Ob6mas Xape\licl:epncmxa );HMW{;CKI;X : 1 BuGmorexa LIOK
. aneMeHToB VA-rpynmsl. A30T, pochop u ux hitps-//m.cdsoo.ru/7f412636
COCTMHEHUS
. JIEMEHTOB -TPyMIbL. YT u
N by poa https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
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Hroro no pazneny

25

Pa3gen 3. MeTaJJIbI M X CO€IHHEHUSA

3.1 OO01ue CBOMCTBA METAILIIO 4 brbmiorexa LIOK
. 151 BOUCTBAa MCTAJIJIOB
m https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakuelme MeTauibl U UX COeIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
4.1 BemectBa aTepua KU3 eJIoBeKa 3 bubmorexa [OK
. TBA U MAaTCPHUAJIbI B ) KU3HHU 4YCJIOB
m P https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesenBHOE Bbe 3 bubmuorexa [JOK
BH BpPCMA
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHHUKA

» Xumus, 8 kimace/ I'abpuensu O.C., OctpoymoB U.I'., CnaakoB C.A., AKIOHEpHOE
obmectBo «M3naTenbcTBO «IIpocBenieHuey
» Xumus, 9 kmacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKnroHEpHOE

obmectBo «M3naTenbcTBO «IIpocBenieHne

METOAUYECKUE MATEPHUAJIBI VIS YUUTEJISA

Xumus. 8-9 kiaccsl. ba3oBrlil ypoBeHs. Metoandeckoe nmocodue k yueOnukam ['abpuensna
0. C., Octpoymosa U. I'., Cnankosa C. A./O. C. T'abpuensa, C. A. Cnankos
Metoaunueckoe nocodue 1 yuutens XMMUS 9 knacce./O. C. IN'abpuensn, U. T'.

Octpoymos, 1. B. Akcénosa. IIpocsemenne 2019.

IHUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
Bbubnuoreka [JOK

https://resh.edu.ru/subject/29/ - Poccuiickas snekTpoHHas Ko
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