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MNOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOINEro 0Opa30oBaHMs COCTABJICHA HAa OCHOBE TPEOOBAHMH K pe3y/bTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanus, npeacraBieHHbIXx B DI'OC 00O, a Takke Ha ocHOBE (perepanbHOM
paboueil mporpaMMbl BOCIIUTAHKS U C YIETOM KOHIEHIIMUA MPENoaBaHus YUeOHOTO mpeaMeTa « XUMHs» B 00pa3oBaTeIbHBIX OpraHU3aIlUsiX
Poccuiickoit deneparumu.

[Tporpamma o xumuu AaéT MPEACTABICHUE O IEIIAX, OOIICH CTpaTeruu 00YUYCHHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIONIMXCS CPEICTBAMHU
y4eOHOTO TMpeaMeTa, YCTaHaBIMBACT O0S3aTCNbHOE IMPEAMETHOE COACp)KaHWE, NpPeAyCMAaTPHBACT pACHpECICHHE €ro o KiaccaM H
CTPYKTYpPUPOBAaHUE MO pasjeliaM W TeMaM HporpaMMbl O XHMHUH, OINPEICNseT KOJIUYSCTBEHHBIC W KAUECTBCHHBIC XapaKTEPUCTUKU
COJICpKaHUs, PEKOMEHIYEMYIO TOCICIOBATEIBHOCTh M3YYCHUSI XHUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPSIMETHBIX CBS3CH, JIOTUKU
y4eOHOT0 MpPOIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarolUXCs, ONpEICIsSeT BO3MOXKHOCTH IMpEaMeTa s pealu3alid TPeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTeIbHOH MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3ysibTataM OOYYeHHST XHMHUH Ha YpOBHE IIeJied HW3YyYeHHWs MpeIMeTa W OCHOBHBIX BHUIOB Y4YeOHO-IIO3HABATEIBHOW JIEATEIILHOCTH

00y4aromerocst o OCBOCHUIO y4EOHOTO COZIEePIKAHMA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA «XUMUS»

3HaHuEe XMMHUU CIY)KUT OCHOBOM i1 (hOpMUPOBAHMSI MHUPOBO33pEHUS 00yHarOIEerocsi, ero NpeAcTaBIeHnii 0 MaTepHaIbHOM €TUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (popMUpYyeMble XUMHUEH MPeICTaBIEHU O B3aUMOIIPEBPAILCHUAX SHEPTHH U 00 SBOJIIOIUH BELIECTB B IPUPOJIE, O
NyTAX pelIeHUs TI00albHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUIIEBONH U 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOIJIEM 3/IpaBOOXPaHEHUSI.

N3yuyenue xumuu:

CIOCOOCTBYET peau3aliil BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS M (POPMUPOBAHUS KYJIbTYPHI JIMYHOCTH, €€ 00me u (QyHKIIMOHAIBHON

IPaMOTHOCTH;



BHOCHUT BKJaJ B (pOPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydarolIUMXcCsi, HABBIKOB UX CAMOCTOATEIbHOW yueOHOU
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEILCKUX YMEHHM, HEOOXOJMMBIX KaK B MOBCEIHEBHON JKU3HU, TaK U B MPOPECCHOHATLHON
JESITENIbHOCTH;

3HAKOMUT CO CIeUU(UKONH HAy4YHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IUIAJa HAa E€IUHCTBO IPUPOJBI U YEIIOBEKa,
SBJISIETCS] OTBETCTBEHHBIM 3TAlloM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOUM IPaMOTHOCTH 00yUaIOLIUXCS;

COcOOCTBYEeT (POPMHUPOBAHUIO IIECHHOCTHOTO OTHOUICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJI B DKOJIOTHUECKOE 00pa30BaHUE 00YyJaIOIINXCS.

JlanHble HampaBlieHUsT B OOyYeHUM XHMHHM OOecleuuBaroTcs crneuudukoil copepxaHus y4yeOHOro MpeaMeTa, KOTOPBIN SBISETCS
MeAarorn4ecky alaTUPOBAHHBIM OTpaXeHHEM 0a30BOI HAYKM XMMHH Ha ONPeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHE OOYYarOIIMMMCS CUCTEMbI IEPBOHAYAIBHBIX
HOHSTUNA XUMHH, OCHOB HEOPIraHUYECKON XUMHUHU U HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX OHSITUNH OPraHMYECKON XUMUHU.

CrpykTypa cozepkaHUsl NMpOrpaMMbl MO XUMHMU C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOro mojaxoaa k e€ umsyuenuro. Cojep:kaHue
CKJIaJIbIBAETCSI U3 CUCTEMbI MOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XMMUYECKOH peakiuu. O6e 3TH CUCTEMBbI
CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY OCIEA0BATENIbHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKUX MPECTABICHUN pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— Y4YEHHSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MpeACTaBIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pAacCMaTPUBAIOTCS Ha OCHOBE OHMIHMPUYECKH IMOJYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEI0BATENBHO OT OJJHOT'O YPOBHS K JPYrOMY, BHIMONHAA (YHKIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHME TpOorpaMMbl M0 XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XMMHUYECKOW COCTaBISIOUIEH HaydHON KapTHUHBI

MUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIbl, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO M METOJaM IO3HaHHsS B Hayke. M3yueHue xumuu



MPOUCXOAUT C TPHUBJICYCHHEM 3HAHMK M3 paHee M3YYCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuid mupy», «buosorus. 5—7 kimaccel» u
«®uznka. 7 Kiaccy.

[Ipu n3ydeHUU XUMHH MPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTUYECKON JEATEIHHOCTH YEIOBEKa M KaK OJHOTO W3 KOMIIOHGHTOB MHPOBOW KyJbTYyphl. 3ajlada ydyeOHOTO NpeIMeTa COCTOUT B
(GOpMHUPOBAHUKM CHUCTEMBbl XHMHUYECKMX 3HAHMM — BAXKHEUIIHUX (PAKTOB, MOHATHH, 3aKOHOB W TEOPETHUYCCKUX TOJOKECHHH, TOCTYIHBIX
000011IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, si3plka HAyKH, B MPHOOMICHHMM K HAyYHBIM METOJaM IO3HAHUS MPH U3YYCHHH BEIIECTB U
XUMHAYECKHX PEaKuuid, B (OPMHUPOBAHWUU M PA3BUTHH IO3HABATEIHHBIX YMEHHUH M MX NPUMEHEHHH B y4eOHO-TIO3HABaTENbHOW M y4eOHO-

HCCIIEOBATEIbCKOM ACATCIIbHOCTH, OCBOCHHUU ITPABUJI 0e30macHoro O6paH_ICHI/I$I C BEIIECTBAMHM B ITIOBCEHEBHOM JKU3HU.

HEJA U3YYEHUS YYEBHOI'O ITIPEAMETA «XUMMUSI»
[Tpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUs Ba)KHOE 3HAYCHHUE IPUOOPEITH TaKue IEJH, KaK:

— (opmHupoBaHUE HHTEIIEKTYallbHO PAa3BUTOM JHMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY
MPUHSITUIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh 00Y4YEHHs Ha CHCTEMAaTHYECKOe MpUOOIIeHNEe 00yJarolMXcsl K CaMOCTOSITEIbHOM MMO3HABATEIbHON NEATENIbHOCTH,
Hay4HBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecreyeHne YCJIOBH, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMUCS ONbITa Pa3HOOOpPa3HOW NEATEIBHOCTH, TO3HAHUA H
CaMOITIO3HAHUs, KJIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmeld (QyHKITMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OIICHUBATH
SIBJICHHSI OKPYXKAIOIIEr0 MHpA, WUCIOIb3Ys 3HAHHUS W OMBIT, TMOJYYCHHBIC NMPU W3YYCHUW XUMHUHU, TIPUMEHATh WX TPH pPEHIeHUH MpoOJeM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmupoBanue y oOydaroumxcs TYMaHHUCTHUYECKHX OTHOIIEHHWH, MOHMMAaHUS LEHHOCTH XWMHUYECKUX 3HAaHUU ISl BBIPAOOTKH
9KOJIOTHYECKH I1eJIeCO00pa3HOro MOBeNeHUsI B OBITY U TPYHOBOM IEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 370POBbSl U OKpYKarollen

MIPUPOJTHOM CpE.IbI;



— Pa3sBUTUC MOTHBaLlUN K o6yquI/1}0, CIIOCOOHOCTEN K CaAMOKOHTPOJIO 1 CaMOBOCIIMTAHUIO Ha OCHOBC YCBOCHM: O6H.I€LI€J'IOB6LIGCKI/IX

[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPO(WIIS U HANIPABICHHOCTH JalbHEHIIIET0 00ydeHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE
OOwiee 4yMca0 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XUMHM Ha YPOBHE OCHOBHOro oOmiero o0pas3oBaHus, cocTaBiseT 136 uyacoB: B 8

KJacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP)KAHUE OBYYEHUA

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B JKM3HHM 4e€JOBEeKa. XUMHS B cuUcTeMe Hayk. Tenma u BemecrtBa. dusnueckue CBOWMCTBA BEILECTB.
ArperaTtHoe cocTosiHe BelecTB. [loHsTHue 0 MeTo1ax nmo3HaHus B XuMuu. YucTeie BemiecTBa U cMecu. CriocoObl pa3jieieHust cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JieMeHTOB. [IpocThie M cCioXHBIE BemiecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumundeckas popmyina. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemiecTB. OTHOCUTEbHAS aTOMHAs
Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBasi 0J11 XUMHUYECKOIO 3JIEMEHTA B COCAMHEHUU.

KommuectBo Bemectsa. Monb. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHHUILL BenlecTBa. Pacyérsl
1o opmyamM XUMHUYIECKUX COCTUHEHUH.

du3znueckue U XUMHUYECKUE SBJICHHS. XUMHUYECKasl peakuus U e€ MpHU3HAKU. 3aKOH COXpPaHEHUsl MAacChl BEIIECTB. XHUMHUYECKHE
ypaBHeHus. Knaccudukaius XUMAYECKUX peakiinil (COeIMHEHNUs, Pa3I0KEeHUs, 3aMeleHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu U npuéMamu oOparieHus ¢ 1abopaTopHbIM 000pYAOBaHHUEM,
M3YYEHHE U OMHcaHue (PU3NUIECKHX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHHE PU3NUYecKuX (TIaBJICHHE BOCKa, TastHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KUNEHHE M KOHICHCAIUS BOJbI) M XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIWBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICCTBUE Mejla C KUCIIOTOMN) SIBICHUH, HAOIOICHUE W ONMCAHNUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIui (pa3sioKeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIOTHI C XJIOpHAOM Oapus, paznoxenue rumapokcuga menu (II) mpu HarpeBaHuu, B3auMOJCHCTBHE jXKele3a ¢
pactBopoM conu Meau (Il), uzydenune crnocoboB pas3jeneHuss CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BBHIIAPUBAHUE, AUCTHUILISIINS,
xpomaTorpadusi, TpoBeIeHNE OYUCTKH MOBAPEHHOUN COJM, HAOIIOJEHNE U OMHCAaHUE PE3YyIbTaTOB MPOBEACHHS OMBITA, WILTFOCTPUPYIOIIETO

3aKOH COXPaHEHHUs1 MacChl, CO3/IaHME MOJIeNIeN MOJIEKYJ (IIapOCTEPKHEBBIX).



BasxuHeiinue npeacraBuTe/ I HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — anemeHT u npoctoe BemectBo. Haxoxienue kucimopoaa B npupoze, hpusndeckue
U XUMHYecKHe cBoicTBa (peakuumu ropenus). Oxcuapl. [Ipumenenune kucnopoaa. CrocoObl MOMydeHHUS KHCIOpPOAa B JIAOOpaTOpUH M
npoMmblIeHHOCTH. KpyroBopot kuciiopoza B npupojie. O30H — aJljIoTpOonHas MOJU(PHUKALMS KUCIOPOAA.

TennoBoil >pdexT XUMUUECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- M 3HJOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib U
MeTaH. 3arpsi3HeHNe BO31yXa, YCHIICHHE MapHUKOBOTO AP eKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocToe BemecTBo. HaxoxaeHne BoAopoaa B mpUpoje, PU3MUECKUe U XMMUYECKHE CBOMCTBA, MPUMEHEHHE,
crocoObl noaydeHus. Kucnorsl u comm.

Mounsipabiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Bojma kak pactBoputenb. PacTBopel. HachllleHHBIE M HEHACBILIEHHBIE PacTBOPHI. PacTBOpHMOCTH
BElIECTB B Boje. MaccoBasi J10Jsl BELIECTBA B pacTBOpe. XUMHUUECKHE CBOWCTBA BOJbl. OcHOBaHUS. Pojib pacTBOPOB B MPHUPOJIE U B JKU3HU
yesoBeka. KpyroBopor Bozbl B ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccudukanus Heopranumueckux coenuHeHuit. Oxcunpl. Knaccudukanms oxcuioB: cosneoOpasyroliye (OCHOBHBIE, KUCIIOTHBIE,
amdoTepHsbIe) U HecoseoOpasytoue. Homenknarypa okcuoB. @u3nyeckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lonydeHre okcuaoB.

OcHoBanus. Knaccudukanusi ocHoBaHM: HIENOYM M HepacTBOpHMbIE oOcHoBaHMs. HomeHkiatypa ocHoBaHMil. ®usnyeckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lonyyenne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaot. @usnueckue 1 XMMUYECKHE CBOMCTBA KUCIOT. PsJ1 akTUBHOCTH METaJIOB
H. H. Bekerona. [lonydenue Kucior.

Comun. Homenknatypa coseil. @u3nueckre 1 XuMAYECKHe cBoWcTBa cosell. [lomydenue coneil.

I'eneTnueckas cBA3b MEXKIYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJeNieHue COJEepXKaHUs KUCIOpoAa B BO3JyXe, MOJydeHHe, cOoOMpaHHe, PACIIO3HABAHWE U H3yYEHUE CBOWCTB

KHUCIIOpOJia, HaOJI0/IeHWEe B3aUMOJCHCTBUS BELIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHMSI M IpEeKpallleHus TOopeHus (moxapa),



03HAKOMJICHHE C O0pa3laMyd OKCHIOB M ONHCAaHUE HMX CBOMCTB, MOJydyeHHE, COOMpaHUE, paclo3HaBaHUE M H3YYCHUE CBOMCTB BOJOpPOJIA
(ropenue), B3aumoeiicteue Bojgopoaa ¢ okcuaom mean (1) (Bo3MokHO HCTIONIB30BaHUE BUCOMATEPHATIOR), HAaOIIOeHIEe 00pa3Il0B BEIIESCTB
KOJIMYECTBOM | MOJb, UCCIIEJOBaHHE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBIICHHUE PACTBOPOB C
onpeneaEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOABI C METAIaMHd (HATPUEM W KaJbIKeM) (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPUAIIOB), HCCIEIOBAaHUE OOpa3IOB HEOPTraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE H3MEHEHUS
OKpacKH MHAUKATOPOB B pacTBOpaxX KUCIOT U IIEJI0Ue, u3yueHue B3aumojenctus okcuaa meau (11) ¢ pactBopom cepHOl KUCIOTHI, KUCIIOT €
METAJJIAaMH, PEaKLMN HEUTpaIU3aliu, MOJYYCHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJIHOIO METajlla JIPYTMM W3 pacTBOpa COJIH,
pelIeHne SKCIepUMEHTAIbHbBIX 3a/1a4 110 TeMe «BakHel1re Kiacchl HEOPraHMYECKUX COSTUHEHUI.

IMepuonuveckuii 3akon u Ilepuoamueckasi cucrema xummuuyeckux 3jemMeHToB JI. W. MenpgeneeBa. CrTpoeHne aToMoOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIUU

[lepBbie TOMBITKM KJIacCU(PUKAIIUU XUMHYECKUX dDJIEMEHTOB. [loHsTHE O Tpylmax CXOOHBIX JJIEMEHTOB (ILIEJIOYHBIE U
HIETOYHO3EMENbHBIE METAJUIbI, TAJIOTeHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBhIE 00pazyIoT aM(pOTEpHBIE OKCUABI U TUIPOKCH]IBI.

[lepuonnueckuit  3akoH. Ilepmoanueckass cucrema xumuyeckux saemeHToB J[. WM. MenneneeBa. KopoTtkonepuogHas u
nuHHOTIepuoaHas ¢opmbl [lepronuueckoit cucteMbl xumuueckux snemeHToB JI. Y. Menzaeneesa. Ilepuoast u rpynmnbl. OU3HYECKUN CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMUYECKHIX
aneMeHTOoB [lepronnueckon cucremsl [[. 1. MenzaeneeBa. XapakrepucTUKa XMMHYECKOIO AJIEMEHTA 10 €ro MOoJIOKeHHIo B [lepuonnueckon
cucteme /1. 1. Menpeneera.

3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XMMHUYECKUX AJIIEMEHTOB, METAUIMYECKUX M HEMETALUIMYECKUX CBOMCTB MO rpymnmnaMm u
IepUOJaM.

3nauenue llepuoguueckoro 3akoHa u I[lepmoanueckoid cUCTEMbl XMMUYECKUX SJIEMEHTOB JUIsl pa3BUTUS Hayku M mpaktuku. . W.
MenpeneeB — y4€HBIN U IPaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (moJsipHAasi U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.



Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBHUTENbHbIE peakuuu. [Ipouecchl OkHcIeHUs U BoccTaHOBIEHUS. OKHUCIUTENN U
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB BEIIECTB METANIOB M HEMETa/UIOB, B3aUMOJCHCTBHE TMAPOKCHAA LIMHKA C PAcTBOpPAMH KHUCJIOT M IIEIOYEH,
MPOBEJCHUE OIBITOB, HWIIIOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuil (ropeHue, peakluuu pPas3IoKeHUs,
COCIMHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanusi MeXnpeaMETHBIX CBs3eM NpU HM3YYEHHMM XMMHUHM B 8§ KJIacce OCYILECTBISETCS dYepe3 HCIOIb30BaHHE Kak OOIIMX
€CTECTBEHHO--HAYYHBIX MMOHATHM, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.

OOm1re ecTeCTBEHHO--HAYYHbIEC TIOHSATH: HAYIHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTE3, KJIaCCH(HUKAIHNS, TEPUOIUIHOCTD,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MO/IETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dwuszuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIU, U30TOIbI, paJHOAKTUBHOCTh, MOJIEKYNA, dJEKTPUUECKUMA 3apsi,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBa, ra3, (pU3MUYECKHUE BEJIWYMHBI, €AMHUIBI U3MEPEHUs, KOCMOC, TUIAHEThI, 3BE3bI,
Comnnue.

buonorust: potocuntes, npixanue, ouocdepa.

Feorpa(pm[: aTMocq)epa, rnnpocq)epa, MUHCPAJIbI, TOPHBIC TIOPOABI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUA IMTPOT'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs TOCTUTalOTCS B X0/€ OOyueHHUs XUMUU B €IMHCTBE
y4eOHOM W BOCIUTATENBbHOW JEATEIBHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKAMH COLMOKYJIBTYPHBIMA M JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMM B OOILECTBE MpaBUIaMM U HOPMaMHU IOBEJEHHUS U CIIOCOOCTBYIOT IpoLeccaM CaMOIO3HAHMUA,
CaMOpa3BUTHUSA U COLIUATM3AIUHN 00yJarOIINXCS.

JIM4HOCTHBIE PE3yIBTAThl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN
Y pacUIMpPEHUE OIbITa EATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSIL:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HAcl€AWI0, IOHMMAaHUS 3HA4YCHUs
XMMHUYECKON HAyKH B YKU3HU COBPEMEHHOI'O OOIECTBa, CIOCOOHOCTH BIJIAAETh JOCTOBEPHOHM MH(popManueil 0 MepeloBbIX TOCTHKEHUSAX U
OTKPBITHSX MUPOBOM M OTE€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHNS O COLMAIbHBIX HOPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH
B OOILIECTBEHHO IIOJE3HOM, y4eOHO-MCCIeN0BaTEeNbCKOM, TBOPUYECKOW M JPYIMX BHIAX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOH
COBMECTHOM [1€ATEIbHOCTH IPHU BBIIOJHEHUN Y4eOHBIX, MO3HABATEIbHBIX 3a/lad, BBIMOJIHEHHMM XMMHUYECKHX JKCIEPUMEHTOB, CO3JAaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIMOHMMAHUIO U B3aMMOIIOMOUIM B MpOIlecce 3TOM y4eOHOH 1edaTeabHOCTH, TOTOBHOCTH OLIEHUBATh

CBOE€ MOBEACHHE U MOCTYIIKHU CBOUX TOBapI/IIJ_ICﬁ C MO3UIIUN HPABCTBCHHBIX U MIPABOBBIX HOPM C y‘-IéTOM OCO3HaHMUS MO CIEACTBUM TOCTYIIKOB;



3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUYECKUE IIPEICTABICHUS O BEUIECTBE U XUMUYECKOU PEaKIUU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U COCTAaBJISIOIIME OCHOBY JUISI MOHMMAaHUS CYITHOCTH HAayYyHOW KapTHUHBI MHpa, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHbIE MOTHUBBI, HANIPABJICHHbIC HA IIOJIyY€HHE HOBBIX 3HAHMH IO XUMHH, HEOOXOIUMBbIE Ul OOBSICHEHUS HAOII0JaeMbIX
IPOIIECCOB M SIBJIICHUH, MO3HABATEIbHON, MHOOPMAIIMOHHON M YHTATEIbCKOW KYJIBTYpBI, B TOM YHCIIE HaBBIKOB CAMOCTOSITENILHOW paboThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYpPOMl, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU HH(DOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHMI0 M IO3HAHHUIO, JII0OOO3HATEIBHOCTh, T'OTOBHOCTH M CHOCOOHOCTh K CaMOOOpa30BaHMIO, IIPOCKTHOH H
UCCIIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH U YPOBHS 00Y4YEHHUs B JajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH YXU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3I0pPOBbIO, YCTAHOBKHM Ha 370POBBIH 00pa3 *U3HU, OCO3HAHUE
NOCJEACTBUM M HENPHUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHMs alKOroJis, HApKOTHKOB, KYpEeHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpaBUil
0€30IacCHOCTH ITPU OOPALIEHUH C XUMUYECKHMMH BEIIECTBAMH B OBITY U peallbHON KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpPEC K NPAaKTHUECKOMY M3y4YeHHUIO Mpodeccuili M Tpyda pa3IMUYHOIO pojAa, YBaXEHHE K TPYyAy U pe3yinbTraraM TpYyJOBOMH
NeSITeIbHOCTH, B TOM 4YMCJE€ Ha OCHOBE NMPHUMEHEHUS NPEJAMETHBIX 3HAHUHM MO0 XMMHH, OCO3HAHHBIA BBIOOP MHIUBHYyaJbHOH TPAaCKTOPHU
IPOJOJDKEHUs 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHUMHHM, OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH,
yCIENHOM npodeccroHabHOM 1eATEeNbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHON CPEE;

6) 3K0JIOrMYecKoro BOCIUTAHMS:

HKOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOYHHMKY XM3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, ITOHUMaHUE
[IEHHOCTH 37I0pOBOr0 M 0e30MacHoro oopasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXHUYECKOMY 3]I0POBbIO,
OCO3HAaHHE LIEHHOCTU COOJIIOJIEHUSI MpaBHJI O€30MacHOrO MOBEACHMs NMpU padoTe C BEIIeCTBAMHU, a TaKXKe B CUTYallUAX, YIPOXKAIOIIHUX

3I0POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH MPHUMEHSTH 3HAHUS, MOJydaeMble MPU U3YYCHUHM XUMHH, JUISI PEIICHUS 3a/lad, CBS3aHHBIX C OKpY)Kalolleld MPUPOIHON
CpeIoi, IS TOBBIMICHUS YPOBHS JKOJOTHYECKOW KYJIBTYpPBHI, OCO3HAHHS TJIO0AJBHOTO XapaKTepa SKOJIOTHMYECKUX MPOOJIeM H IMyTeH UX
PELIECHHS MOCPEICTBOM METOJ0OB XUMUH, SKOJIOTMYECKOT0 MBILIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM B ITIO3HABATEJIBHOM, KOMMYHHUKATUBHOM

1 COIMaJIbHOM IIPaKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MerarnpeIMETHBIX PE3yJIbTaTOB BBIAEISAIOT 3HAUYUMBIE /U1 (POPMHUPOBAHUS MUPOBO33PEHHS OOIIEHAYyUHbIE MOHATHUS (3aKOH,
Teopusi, IPUHLIUII, TUIIOTe3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMN M3 3TUX IpPeaMeToB (OPMHUPOBATH IMPEACTABICHHE O LEIOCTHOW HAy4YHOH KapTHHE MHpa, U
YHUBEpCaJbHbIE y4yeOHBbIC JeicTBUs (TIO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, DPETYJSATHBHBIC), KOTOpBIE O0ecreunBaoT (popMupoBaHUe
TOTOBHOCTHU K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOM JIeATETbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJjornueckue aeMcTBUs:

YMGHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHNHN 3HaHHI>'II paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BI)IJIGJ'ISITI)
nux xapaKTepHI)Ie HpI/I3HaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b C prrI/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BAaTh IOHATUSA OJIs1 06’b${CHeHI/I${ OTACJIBHBIX (1)aKTOB
U SIBTICHU, BBIOMPATh OCHOBAHUS U KPUTEPUU I KJIacCU(UKAIIMA XUMUUECKHUX BEIIECTB M XUMUYECKUX PeaKlui, yCTaHABINBATh MPUYHMHHO-
CJIEICTBEHHBIC CBS3H MEXIY OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHYECKHE pacCcykaeHus (MHAYKTUBHBIC, JeTyKTUBHBIE, [0 aHAJOTHH), AeNaTh
BBIBOJbI U 3aKJIIFOUYCHHUS,

YMCHI/Ie HpI/IMeHHTB B npouecce IIO3HAHUS TITIOHATHUA (Hpe)IMeTHI)Ie 158 MeTaHpeI[MeTHBIe), CUMBOJIMYCCKHEC (3HaKOBI)Ie) MOICIN,
UCTIONIb3YEMbIE B XMMHHU, MPeoOpa30OBLIBATh HIMPOKO MPUMEHSEMbIE B XMMHUHU MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOI
9JIEMEHTa), XUMH4Yeckas (opMylia U ypaBHEHHE XMMHUYECKON pEakIuu — MpHU PElIeHUH Yy4eOHO-TO3HABATENbHBIX 3a/a4, C Y4ETOM STHUX

MOJCJIBbHBIX HpG}ICTaBHeHI/IfI BBIABJIITE W XApPaKTCPHU30BATH CYIICCTBCHHBIC IMPU3HAKHW HN3YyYaCMbIX 00BEKTOB — XHUMHYECKHX BCIIECTB U



XUMHYECKHX pEeaKUUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBA3M W NMPOTHBOPEUHS B M3y4aeMbIX Ipoleccax U
ABJICHUSAX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCII0JIb30BaTh MOCTABIICHHbIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI JJisi (POPMUPOBAHUS
TUIOTE3bI M0 IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

HpI/IO6peTeHI/IC OIIbITA 110 IJIAHUPOBAHUIO, OpraHru3allii U NPOBCACHUIO YYCHUYCCKUX 3KCIICPUMCHTOB, YMCHHUC Ha6JIIO,[[aTb 3a X040M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATE €0 Pe3yibTaT, POPMYINPOBaTh 00OOIIEHNS W BBIBOBI 10 PE3ylIbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POAEIaHHO padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BUJOB M (POPM MPEACTABICHUS, MOJIYyYaeMYyIO U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIONYJISIpHAS JUTEPaTypa XUMHUECKOTO COAEp KaHuUs, CIIPaBOYHBIC TIOCOOMS, pecypchl MIHTepHeTa), KpUTHIECKU
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIHUIO;

YMEHHE TIPUMEHSATh PAa3IMYHbIe METOJBI M 3aMpPOCHl MPU MOUCKE U 0TOOpe MH(OPMAILIUK M COOTBETCTBYIOIIUX TAaHHBIX, HEOOXOIUMBIX
IJIs1  BBIIIOJIHCHUS y‘~I€6HI>IX N TIO3HAaBATCJIBbHBIX 3aJa4 OHpeI[CJ'IéHHOFO THIIA, HpI/IO6peT€HI/I€ ompITa B O00JIaCTHM HCIIOJIL30BaHUS
I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ, OBJIAICHUC KyanypOﬁ AKTUBHOI'O HUCIIOJB30BaHUA Pa3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (opMy MpencTaBieHUs WHGOPMAIMU W WLTIOCTPUPOBATH pEIIaeMble 3a/ayll HECIOKHBIMHU
CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduK U UX KOMOUHAITUSMU;

yMEHHE WCIIONh30BaTh W aHAIM3WPOBATh B MpOIECCe y4eOHOM M MCCIIENOBATEIBCKON AEATEIHHOCTH HH(POPMAIMIO O BIIUSHUH
MIPOMBIIIUIEHHOCTH, CETBCKOTO X0351CTBAa U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH TPUPOTHOM CPEIBI.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

yMEHHs 3a7aBaTh BOMPOCHl (B XoJe Auamora W (WIM) TUCKYCCHM) MO CYIIECTBY 0OCYykIaeMoil Tembl, (OpMyIHpPOBATH CBOU

MPEATOKEHUA OTHOCUTCIIBHO BBIITOJTHCHUA HpeHHO}KeHHOﬁ 3aJa4u,



YMEHHsI TPEACTaBIIATh IMOJYYECHHBIC PE3YJIbTAThl [MO3HABATEIBHOW JEATCIBHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; [ellaTh
NPE3CHTAIMI0 PEe3yJIbTaTOB BBINOJHEHUS! XMMHUYECKOTO JKCIepUMeHTa (JIaDOpaTOpHOTO OIBITa, JIAOOPATOPHOW PabOThl MO HCCIICIOBAHUIO
CBOWCTB BEIIECTB, Y4COHOTO MIPOCKTA);

YMEHHsI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEILHOW M HCCIEIOBATEILCKON ESITEIbHOCTH IPH
pEelIeHUH BO3HHKAMOIIKMX MPOOJIEM Ha OCHOBE Y4&Ta OOIIMX MHTEPECOB M COTVIACOBAHMUS MO3UIHHA (00CYKIeH!US, 0OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JICHCTBHI, ONPEICICHIE KPUTEPHEB 0 OIICHKE Ka4eCTBA BBITOJHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIE el TBHUA:

YMEHHE CAMOCTOSTEIBHO ONPEACATh IENH AESTSIbHOCTH, IIAHUPOBATh, OCYIICCTBIIATh, KOHTPOJIUPOBATH U IPH HEOOXOAMMOCTH
KOPPEKTHUPOBATh CBOIO JEATCIBLHOCTh, BbIOMpaTh Haubojee 3SPPEKTUBHBIC CIIOCOOBI peIICHUS Yy4YeOHBIX M IO3HABATEIbHBIX 3ajad,
CaMOCTOATCIIbBHO COCTAaBJIATH HJIM KOPPCKTHPOBATH Hpe[UIO)KCHHI)II\/JI AJIrOpUTM HeﬁCTBHﬁ IIpU BBIIIOJHCHUU 3a[[aHHI71 C y‘IéTOM MOJIYUCHUA
HOBBIX 3HaHMI 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX M PEAKIIMSX, OIICHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW IICIH,

YMCHHUEC UCITIOJIB30BATh U AHAJIU3UPOBATHE KOHTCKCTHI, IIPC/JIaracMbIC B YCJIOBUU 3aJIaHUI.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mpeameTHBIX pe3yJabTAaTOB MO OCBOSHUIO 00s3aTEIBLHOTO COACpP)KAaHUS, YCTAaHOBJIECHHOTO JaHHOW (enepanbHOI paboueit
MPOrPaMMOii, BBIACISAIOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4YHbIE 3HAHUSA, YMEHHUSA U CHOCOOBI ACHCTBHM, crienupuyeckue I TpeaMeTHON
obnactu «XuUMHUs», BUIBI IEATEIHHOCTH IO MOJyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, MTPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3TMYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIIHsIX.

K xonmy o6ydyenus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHBI OTpaxaTh C(OOPMHUPOBAHHOCTh y 00yUaOLIUXCS
YMEHHM:

® pacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TIMOHATHNA: aTOM, MOJIEKYJa, XMMHYECKUN DSJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OJHOPOJIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHASI aTOMHAas M MOJIEKYJsipHash Macca, KOJUYECTBO BEIIECTBA,

MOJIb, MOJISIpHAsl Macca, MaccoBasi JOJII XMMHYECKOTO DJIEMEHTa B COCIUHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,



JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeakLus, KIacCU(PUKALMs peaKkiMii: peakllui COSAUHEHUS, peaKUK pa3ioKeHus,
peaKIuy 3aMeleHHs], peakiud oO0MeHa, 3K30- M IHIOTEPMHUUYECKHE PEaKLUH, TeIJIOBOM A(PPEKT peakuuu, sapo aToMa, SJIEKTPOHHBIN CIOH
aToma, aToOMHasi opOuTallb, paJANyC aToMa, XUMHUYECKasi CBs3b, MOJSApHAs U HEMOJspHas KOBAJCHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH,
aHHOH, pacTBOP, MACCOBasl JOJIs BELECTBA (MPOLIEHTHAsI KOHIIEHTPALUs) B PaCTBOPE;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATHUM W NPUMEHATHh 3TH IOHSATHS IMPU ONUCAHUM BELIECTB M HX
MIPEBPAILICHUH;

® JCII0JIB30BaTh XMMUYECKYIO CUMBOJIMKY JJIsl COCTaBICHUS (DOPMYJI BEILIECTB U YPAaBHEHUN XUMUUECKUX PEAKIIUM;

® OIpeAessATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSIX, CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHMUSIX,
INPUHAAJICKHOCTh BEIIECTB K OMNpeAeIEHHOMY KiacCy COeIMHEHMH Mo (opmyliaMm, BUJI XUMHYECKOH CBS3M (KOBaJCHTHas M HOHHAas) B
HEOPraHMYECKUX COEUHEHUSX;

e packpbiBaTh cMmbici [lepuoauueckoro 3akona JI. V. MenneneeBa: 1eMOHCTpUPOBaTh NOHUMaHME NMEPUOAMYECKON 3aBHCHUMOCTH
CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MojoxeHus B Ilepuonnueckoil cucreme, 3aKOHOB COXPaHEHUSI MAacChl BEIIECTB, TIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOraipo;

® ONUCHIBATH M XapakTepus3oBaTh TabnuuyHyro @opmy [leproguueckoil CHUCTEMBI XMMHYECKHMX JJIEMEHTOB: pa3jinyaTh IMOHSATHS
«rnaBHas noArpynmna (A-rpynna)» u «nobouHas noarpynna (b-rpynma)», maneie U GoJblIME MEPUOJIBI, COOTHOCUTH 0003HAUEHUs, KOTOPhIE
umerotca B Tabnuue «llepuoanyeckas cuctemMa xuMmudeckux siaemeHToB JI. M. MenzeneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTHKAMHM CTPOECHHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAApa, 0OlIee YUCI0 JEKTPOHOB U paclpeie]IeHNe UX 110 SJIEKTPOHHBIM CII0SM);

® KJIACCU(PHUIMPOBATH XMMUYECKHE JIEMEHThI, HEOPTaHMUECKUE BEIIEeCTBA, XUMHUUECKUE PeaKkLUu (TI0 YMCIY U COCTAaBY y4acTBYIOIIUX
B PEaKLMH BEIECTB, MO TeMI0BOMY 3P PeKTy);

® XapaKTepH30BaTh (ONMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpPXk/asi OMHCAHUE IMpPUMEpaMHU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINH;

® IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTHM OT MX KAude€CTBEHHOI'O COCTAaBa, BO3MOXKHOCTH IPOTEKAHHUS XMMHUYECKUX

MPEBpaIICHHH B pa3IMYHbIX YCIOBUSIX;



® BBIYHUCIATH OTHOCHTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJII0O XUMHUYECKOTO AJIEMEHTa 1o (popmyrie
COEZIMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XMMUYECKON peakiuH;

® [PUMEHATH OCHOBHBIE ONEpALlUU MBICIUTEIbHON AEATEIIBHOCTH — aHAIU3 U CUHTE3, CPaBHEHHUE, 0000IIEHHE, CUCTEMAaTH3alMIo,
KJIacCU(PUKALMIO, BBIIBIEHUE NPUUYUHHO--CIECICTBEHHBIX CBS3€Hl — JUId U3y4eHMs CBOWCTB BELIECTB U XMMHUYECKUX DPEaKLUM, eCTECTBEHHO-
Hay4yHbI€ METO/Ibl 1I03HAHUS — HA0II0IEHNE, U3MEPEHNE, MOJEINPOBAHHE, SIKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

e ciefoBaTh NpaBWJaM IOJIb30BAHUS XMMUYECKOM MOCYNOM M Ja00paTOpPHBIM OO0OpYZOBaHUEM, a TaKXke IMpaBHjaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU I10 BBINOJIHEHHUIO JITAOOPATOPHBIX XMUMHYECKHUX OIBITOB IO IOJYYEHHUIO U COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (BOIOPOJA M KUCIOPOa), IPUTOTOBICHHIO PACTBOPOB C OMPEICIEHHOW MAacCOBOM J10JIe pacTBOPEHHOTO BEUIECTBA,

IJIAaHUPOBAThb U ITPOBOJUTE XUMHNYCCKHUEC SKCIICPUMCEHTLI I10 PACIIO3HABAHUIO paCTBOPOB IIeJIouei U KMCIIOT C OMOIIBIO HHAUKATOPOB (J'IaKMyc,

dbeHondTanenH, METHUIOPaHK U IPYTHE).



TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne i/

KoaunuecTBO 4acos

Bcero

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pecypcbl

Paznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

Xumusa — BakHast 001aCThb

1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢c
NeSITeIIbHOCTH YEJIOBEKa
1.2 BewecTBa 1 XuMu4eckue peakiuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Htoro no paznemny 20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

B .K ! 0

2.1 O3y%. RACHOPOA. LOMATHE O 6 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
B I

2.2 OAOPOLLIOATHE © KHEIOTax 1 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
COJISIX
Boga. P ! 0

2.3 A8 TACTBOPEL. HIOHATHE O 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
o

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COeTMHEHU N

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cuctema
' XUMHYECKHX 3eMeHToB /1. H.

Mennene-eBa. CTpoeHue atoma

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢



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

Xumudeckas cBa3b. OKHUCIUTEILHO-

3.2 8
BOCCTAHOBUTEJIbHBIE PEAKLIUU

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 15

PeszepBHOE Bpems 3

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c
bu6nmoteka IIOK https://m.edsoo.ru/7f41837c
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INOYPOYHOE IIVTAHUPOBAHUE

KoanyecTBo 4acosB

Ne n/m Tema ypoka Jara nzydyenus
Bceero

[Ipenmer xumuu. Poins XuMuK B )KM3HM YesioBeKa. Temna u

1 BemiecTBa. [IpaBuna TexHuKH 6€30MaCHOCTH B KaOMHETE 1 01.09 — 02.09.2023
XUMUH.

2 [TousaTHE O METOMAX HO3HAHUSA B XUMUHA 1 04.09 — 08.09.2023

3 HpaKTfmeCKaﬁ pabota Ne 1 «IIpaBuia paboThI B 1abOpaTopun 1 04.09 — 08.09.2023
U IpuéMbl oOpaleHus ¢ 1a00paTopHbIM 000PYI0BaHUEM

4 YucTele BemecTBa U cMecr. CriocoObl pa3ieieHus: cMecei 1 11.09 — 15.09.2023

5 [IpakTuueckas pa601;a No 2 «Pa3zpenenue cMmeceit (Ha mpumepe 1 11.09 — 15.09.2023
OUYMCTKHU MTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 18.09 — 22.09.2023

7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 18.09 — 22.09.2023
JJIEMEHTOB

8 [IpocTeie U clIOXHBIC BENIECTBA 25.09 — 29.09.2023

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 25.09 —29.09.2023

10 3aKoH OCTOSIHCTBA COCTaBa BeIIeCcTB. XuUMHUYeckas (popmyia. 1 02.10 — 06.10 2023
BaneHTHOCTH aTOMOB XMMHUYECKUX SJIEMEHTOB

11 OtHocuTenbHas aToMHas Macca. OTHOCUTEITbHAS 1 02.10 — 06.10.2023
MOJIEKYJISIpHAsT Macca

12 MaccoBas 1o XUMHYECKOT0 DIIEMEHTA B COEIUHEHUN 1 09.10 - 13.10.2023

13 KonugectBo BemectBa. Monbs. MomnsipHas Macca 1 09.10 — 13.10.2023

14 ®u3nuecKue U XUMUUECKHUE SIBJICHUSL. XMMUYECKas peaKIus 1 16.10 — 20.10.2023

15 [Ipu3HaKky U yCIOBUS MTPOTEKAHUS XUMHUYECKUX PEaKITUi 1 16.10 — 20.10.2023

16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS 1 23.10 - 27.10.2023




Brruncaenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM

17 . 23.10 - 27.10.2023
XUMHUYECKHUX PEeaKIIHii

18 Knaccudukanms XuMudeckux peakuuii (CoeTnHeHNs, 06.11 — 10.11.2023
pasnoKeHus1, 3aMeIIeHHs], 00MeHa)

19 M. B. JJoMmoHOCOB — ytieHLIH-aHuHKnonez[HCT. O06001IeHue 1 06.11 — 10.11.2023
CUCTEeMAaTH3alusl 3HAaHHUH

20 KonTposasnas padora Nel no teme «BermiecTBa 1 XUMHUECKHE 1311 - 17.11.2023
peaKIum»
AHam3 KOHTPOJIBHOHM paboThl. Bo3myx — cMech razos.

21 CocraB Bo3ayxa. Kuciaopoa — 31eMeHT U TpoCToe BEIIECTBO. 13.11-17.11.2023
O30H

99 Ou3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peaKkiuu 2011 - 24.11.2023
okucieHus, ropeaue). [lonsatue o0 okcumax

93 Cnoco0bI MoTydeHust KUCIIOpo/ia B 1abopaTopuu u 2011 - 24.11.2023
IPOMBIIIIIEHHOCTH. [IpumMenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI peakIuu, TIOHITHE O

24 TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U IHIOTEPMUUYECKUX 27.11-01.12.2023
peaKIusIx

o5 TonnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHUE BO3/1yXa, 9711 — 01.12.2023
CIOCOOBI €ro MpeAoTBpalleHUs

26 [IpakTuueckas padora Ne 3 nouTeMe «[Tomy4yenue u cobupanue 04.12 — 08.12.2023
KHCJIOPO/a, U3yYeHHE ero CBOMCTBY»

97 Bomopox — snemeHT u pocToe BemecTBo. HaxoxaeHue B 04.12 — 08.12.2023
pUpoze

98 dusnueckue U XMMUYecKue cBoiicTBa Bogopoaa. [Ipumenenue 11.12 — 15.12.2023
BOZIOpOAA

29 [TonsaTue o KucIOTaX M COJNSIX 11.12 - 15.12.2023

30 Cnioco0sI TToTy4eHust BOAOPO/Ia B TAOOpaTOPUH 18.12 — 22.12.2023




[Ipaktuueckas padora Ne 4 o teme «llomydenue u cobupanue

31 . 1 18.12 — 22.12.2023
BOJIOPOIa, U3YUEHHE €r0 CBOMCTBY

32 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTaIPO 1 25.12 - 29.12.2023

33 Brruncnenus o0b€Ma, KonMuecTBa BeHIeCTBa: rasza 1o ero 1 9512 _ 29 122023
M3BECTHOMY KOJHMYECTBY BEIIECTBA WIH 00bEMY

34 Brraucnenus 061>e1\f1.013 ra3oB IO ypaBIjeHI/IIO peaxiuu Ha 1 09.01 _ 12.01.2024
OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUI ra3oB

35 Ddusnyeckre 1 XUMUUYECKHUE CBOIICTBA BOIBI 09.01 —12.01.2024

36 CocraB ocHoBanwuil. [ToHsTHE 00 HHIUKATOPAX 15.01. —19.01.2024

37 Boga kak pactBopurens. HachlleHHbIe 1 HEHACHIIIICHHbBIE 1 15.01. — 19.01.2024
pacTBopbl. MaccoBasi 10715l BEIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo reme «IIpurorosnenue

38 PacTBOPOB ¢ ONPEEIEHHON MAaCCOBOM JTOJIEH pacTBOPEHHOTO 1 22.01 —26.01.2024
BEIIIECTBAY

39 Kontponbnas padota Ne2 o teme «Kucmoposa. Bogopon. 1 99 01 - 26.01.2024
Bona»

40 AHanm3 KOHTPOJIBHOU paboThl. OKCHUIBI: COCTAB, 1 99.01 — 02.02.2024
KJaccu(uKaIus, HOMEHKIIaTypa

41 [TomryueHnue 1 XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX H 1 99.01 — 02.02.2024
aM(pOTEpPHBIX OKCHIOB

42 OcHoBaHHUsI: cOCTaB, Ki1accuduKalys, HOMEHKIaTypa 1 05.02 — 09.02.2024

43 [lonydyenne n XUMHUYECKHE CBOMCTBA OCHOBAHUM 1 05.02 — 09.02.2024

44 Kucnotsr: cocras, kinaccuduxaiusi, HOMEHKIATypa 1 12.02 - 16.02.2024

45 [Tomy4yeHnue u XMUMHUYECKHE CBOMCTBA KUCIIOT 1 12.02 — 16.02.2024

46 Comn (CpeI[HI/IG)ZVHOMeHKJIaTypa, CHOCOOBI MOJTYYESHHUS, 1 10.02 — 22.02.2024
XUMHUYECKHE CBOMCTBA

47 [TpakTrueckas padota Ne 6. Pemenne skciepuMeHTATBHBIX 1 19.02 — 22.02.2024




3a/1a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COECIUHEHUI)

I'enernueckas cBI3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX

48 . 1 26.02 — 01.03.2024
COCMHEHUI
49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 26.02 - 01.03.2024
50 KonTponpHas padora Ne3 HOU’l;'eMe "OCHOBHBIE KJIACCHI 1 04.03 — 07.03.2024
HEOPTraHMYECKUX COCTUHEHUI
AHanu3 KOHTPOJIbHOI paboThl. [1epBbie MONBITKH
ol KJaccu(pUKauy XUMHYECKUX 3JIeMeHTOB. [oHsTHE 0 Tpynmax 1 04.03 — 07.03.2024
CXO/IHBIX 2JIEMEHTOB
59 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema 1 11.03 — 15.03.2024
xumuueckux aneMeHToB /1. . Menaeneesa
53 [Tepuoapl, rpynmsl, MOATPYIIIbI 11.03 — 15.03.2024
54 Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl 18.03 — 22.03.2024
55 Crpoenue E)J'ICK:I’“pOHHBIX 0001109€K aTOMOB AJIIEMEHTOB 1 18.03 — 22.03.2024
ITepuoanueckoit cucremsl /. 1. MenneneeBa
56 XapaKTepI/ICTI/IKVa XHUMHYECKOTO 3JIEMEHTA T10 €T0 MOJIOKEHHIO B 1 03.04 — 05.04.2024
[Tepnoanueckoii cucreme /. 1. Menneneesa
3navenue [leproauueckoro 3akoHa JUIsl pa3BUTHS HAYKU U
57 npaktuku. J{. 1. MenzaeneeB — yuéHslii, nenaror u 1 08.04 —12.04.2024
rpaKTaHUH
58 ONEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1 08.04 —12.04.2024
59 WNonnas xumudeckas CBs3b 1 15.04 — 19.04.2024
60 KoBanenTHast nosnsipHast XUMHYECKas CBA3b 1 15.04 — 19.04.2024
61 KoBanenrtnas HenossipHasi XuMU4ecKast CBsI3b 1 22.04 — 26.04.2024
62 CreneHb OKUCIEHUS 1 22.04 — 26.04.2024
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 02.05 - 03.05.2024




64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 06.05 — 08.05.2024

65 Kontpoinbnas pabora Ne4 o teme «CTpoeHue aToma. 1 13.05 — 17.05.2024
XUMHYECKas CBA3L»

66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH 1 13.05-17.05.2024

67 AHaJmU3 KOHTPOJIbHOU paboThl. O000IICHHE U CUCTEMATU3AIIHS 1 90.05.2024
3HAHUH

68 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmiectBo «M3marensctBo «lIpocBemenney

o Xumus 8 -9 KJI.: JIEKTPOHHOE MPUIIOKEHHE K YUSOHUKY

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

1. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueoHukoB [.E. Pyasutuca, ®.I'. ®enpamana 8-9 knaccet / H.H. I'apa —
M.: IIpocaenieHue.

2. l'abpycesa H.W. Xumus: pabouas rerpans: 8 k. / H.U. ['abpyceBa — M.: [IpocBernienue.

3. I'apa H.H. Xumus: 3agaunuk ¢ «moMorHukom»: 8-9 kit. / H.H. I'apa, H.U. T'abpyceBa. — M.: I[IpocBemenue.

4. Papenxuii A.M. Xumus: nuaaktaaeckuii matepuait: 8-9xi. / A.M. Panenkuit — M.: [IpocBenieHue.

5. Tapa H.H. Xumus. Ypoku: 8xi. / H.H.I'apa — M.: [IpocBerienue.

6. " ap a H. H. Xumus: 3anaunuk ¢ «nomomuukom»: 8—9 xi. / H. H. I'apa, H. . I'abpyceBa. — M.: IIpocBemienne

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnunorexa [IOK https://m.edsoo.ru/7f41837c



