


MNOACHUTEJIbHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30BaHus COCTAaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOEHHMS OCHOBHOH 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOIO
obmero o6pazoBanus, npeactaBieHHbBIX B ®I'OC OO0, a Ttaxke Ha OCHOBE (denepalTbHON
paboyeil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIEHIMH IpPErnoJaBaHUsl y4eOHOTO MpeaMera
«XuMus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo XumuM na€T MOpeACTaBlIE€HUE O LENsIX, Oo0miel crpareruu 0O0ydeHus,
BOCIIUTAHMUSI U Pa3BUTHS OOYdYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE MPEIMETHOE COJEpKaHHUE, MpelycMaTpuBaeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpPHUpPOBAHHUE 10 pa3zesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEIEIsieT KOJIUYECTBEHHbIE
U KAueCTBEHHbIE XapaKTEPUCTUKHU COJIEP)KaHUS, PEKOMEHAYEMYI0 IOCIIE0BATEIbHOCTh
U3YYEHHUS XUMUHU C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOIO
IIpoLecca, BO3pacTHBIX OCOOCHHOCTEH 00yUaromuXxcsl, ONpeeisieT BO3MOKHOCTH IIpeaMeTa JJis
peasinzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IleJied M3Y4eHMs] IpeaMeTa W OCHOBHBIX BHJIOB Yue€OHO-II03HABATEIbHOU
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHUIO Y4eOHOT0 COJIep>KaHusl.

3HaHHE XUMUU CIIY’)KUT OCHOBOH ISl (JOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOLIErocs, ero
MIPEICTaBICHUI 0 MaTeprUaIbHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMUEH
MIPEJICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BELIECTB B IPUPOJIE, O MyTAX
pemieHns T00anbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U SKOJIOTHYECKO 6€30I1acHOCTH, MPoOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumumu:

CIIOCOOCTBYET pealn3aliil BO3MOXKHOCTEH I caMmMopa3BUTUS U (OPMHUPOBaHUSA
KYJBTYPBI JIMYHOCTH, €€ 001Ieil 1 (yHKIMOHATBHON rPaMOTHOCTH,

BHOCHT BKJIaJ B ((OPMUPOBAHHE MBIIIJICHUS M TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOW  J€ATENbHOCTH,  JKCHEPUMEHTAIbHBIX U
UCCIIEJIOBATENIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B IIOBCEJHEBHOMW JKM3HHM, TaKk M B
podecCHOHATEHOM IeATEIIEHOCTH,

3HAKOMHUT CO CIEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIs7]a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH 00Yy4JaroIuXxcs;

crocoOCTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPUPOAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B DKOJIOTUYECKOE 0Opa3oBaHuE
00yJaroITUXCA.

JlanHble HampaBiieHHUs B OOyYE€HUM XMMHHM O0ECHEUMBAIOTCS CHEHU(PUKON colepiKaHus
yueOHOro IMpeaMera, KOTOpBIM SBISIETCS TMENAarorudyeckd aJarnTUPOBAHHBIM  OTPAKEHHUEM
0a30B0il HAYKH XMMUU Ha ONPEIEIEHHOM dTare e pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro o0pa3oBaHHsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroLMMUCS CUCTEMbI IIEPBOHAYAIBHBIX MOHATUN XMMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX OHATUN OPraHUYECKON XUMUHU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHUE CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE W BELIECTBE M CHCTEMbl IOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CHUCTEMBbI
CTPYKTYpHO OpPraHH30BaHbl 110 MHPUHLUITY IOCJIEJOBATEIbHOIO pPa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHUSI O CTPOEHUH aToMa U XMMHUYECKOM CBSI3H;

— IpeACTaBJIEHUI 00 AIEKTPOJUTUUECKON AUCCOLMAIIMY BELIECTB B paCTBOPAX.



Teoperndeckre 3HaHUS PACCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH MOJNYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEOBATEILHO OT OJHOTO YPOBHSA K JApPYromy,
BBINOJIHAS (DYHKIMM OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MIPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOT'O OTHOIIECHHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3ydeHue xumuu
MPOUCXOAUT C TMPUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYE€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 Kiace».

[Ipu u3ydeHnn XUMUHU OPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKONW NEATENIbHOCTH YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya yueOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blKka HayKu, B
MPUOOIIEHUN K HAyYHBIM METOJ[aM MO3HAHUS IPU U3YyYEHHUH BEIIECTB U XMMHUYECKUX pEaklui, B
GbopMHUpOBaHUM U Pa3BUTUU I[I03HABATEIbHBIX YMEHUH M HUX NPUMEHEHUU B Yy4eOHO-
MI03HABATEIbHON U y4eOHO-MCCIIE0BATENbCKON AEATEeIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOIO
oOpallleHus C BEIIeCTBAMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI Ba)XHOE 3HAUY€HUE
IpUOOPETH TaKUe 1IEeTH, KakK:

— (opMHUpOBAHNME MHTEIUICKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMO0OOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOATEIbHOMY IPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOLINMCS YCIOBUSM KU3HHU;

— HaNpaBJEHHOCTb OOyYEHHUsT Ha CHUCTEMaTHUYecKoe MpuOoOIIeHHe oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTENbHOM  JIEATENIBHOCTH,  HAyyHbIM  METOJaM  IO3HAaHM,
(OpPMUPYIOITUM MOTHBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHre YCIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIIUMHKCS OTIbITa
Pa3HOOOpa3HOM AEATETBHOCTH, MO3HAHHUS M CAMOIIO3HAHHS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETCHIIHIT), UMEIONIMX YHUBEPCAIbHOE 3HAUCHUE JUTS PA3THYHBIX BUIOB JCITEILHOCTH;

— (opmupoBanue o01mel PYHKIIMOHATBPHONH H €CTECTBEHHO-HAYIHON IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHHWBATH SIBIICHUS OKPYXKAIOLIETO MHUpa, HCMOJb3ysd 3HAHUS U
OMBIT, TOJYYEHHbIE IpPU M3YYCHUH XUMUHU, NPUMEHATh HUX IMpPU pEUIeHHd mpodiieM B
ITIOBCEITHEBHOM KU3HU U TPYAOBOU ACSATENBHOCTH;

— (hopMupoBaHHe y 00YJaIOMMXCS TyMAaHUCTUIECKIX OTHOIICHUH, MOHUMaHUs IEHHOCTH
XAMUYECKAX 3HAHUU I BBIPAOOTKH SKOJOTUYECKH IIEIeCOO00pa3HOro TOBEIACHUS B OBITY U
TPYAOBOW NEATENBHOCTHA B LEJIAX COXPAHEHUS CBOErO 3J0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALMU K 00Y4EHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBHIOODY
npo WIS ¥ HAIIPAaBIEHHOCTH JalibHEHIIEro 00ydeHusl.

OO1mee 4uCIIO 4acoB, OTBEAEHHBIX I M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanus, cocraBisier 136 yacoB: B 8 kiacce — 68 vacos (2 vaca B Heneno), B 9 kiracce — 68
qacoB (2 4aca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHBIe XUMHYeCKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUHM B KHU3HU YE€JIOBEKa. XHUMHUS B CHUCTeME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPEratHoe COCTOsSIHME BemiecTB. llonsitne o
METO/1ax MMO3HaHus B XUMHHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aeseHusi CMECEeH.

ATOMBI U MOJNEKYNbl. XUMHUYECKHE dyIeMEHThl. CHUMBOJIbI XHMHUYECKUX 3JIEMEHTOB.
[IpocTsie U ClOXKHBIE BENECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. OTHOcUTENbHAsI aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYIIIpHas
Macca. MaccoBas 10JIs1 XMMHYECKOIO 3JIEMEHTA B COCIMHEHUH.

KommuectBo BeniectBa. Mouib. MossipHass macca. B3anMMOCBSI3b KOJIMYECTBA, MacChl U
quciia CTPYKTYPHBIX €IUHULL BeriecTBa. Pacu€Tsl o popmysaM XMMHUUECKUX COETUHEHUH.

duznyeckue U XUMHYECKUE SBJICHHsS. XHUMUYecKass peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHUs1 Macchl BEIeCTB. XumMuueckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX peakuil
(coemuHeHMsI, Pa3oKEHUs, 3aMeIICHNUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW IMOCYJ0M, mpaBwiamMu paboThl B Jlabopatopuu U npuéMamu
oOpareHusi ¢ J1abopaTOpHBIM OOOPYIOBAHHEM, M3YYCHHE M ONMUCAHUE (PU3NUYECKUX CBOWCTB
00pa3IoB HEOPraHMYCCKHUX BEIECTB, HaOMoIeHue Gu3ndeckuX (IUIaBjIeHUE BOCKA, TassHHE JIbJIa,
pacThpaHue caxapa B CTYIKe, KUTICHUE W KOHJCHCAIUS BOJbI) U XUMHYECKUX (TOpEeHHEe CBEYH,
NpPOKAJIIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KUCIIOTOM) SIBIICHHH, HaOII0CHUE
U ONHWCaHWe TPU3HAKOB TMPOTCKAHUS XHMHYECKHX peakinuid (pas3lioKeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTBI C XJIOPUIOM Oapusi, pasnoxkeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aWMoOJieiicTBHE kene3a ¢ pactBopoM coiu memu (l), m3ydenwe crmocoGoB
pasziesieHusi cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UiIbTpPOBaHUE, BbIIAPUBAHUE, JUCTHIUISIINS,
Xxpomatorpadus, TMpOBEJEHUE OUYUCTKU MOBAapPEHHOM COJM, HaONIIOJIeHue U OINMCAaHHE
pPEe3y/IbTAaTOB NPOBEICHHS OINBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacCChl, CO3JaHHUE
MoO/Ieliei MOJIeKY (IIapOCTEePIKHEBBIX).

Baskneilimue npeacTaBUTed HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aleMeHT M IpOCTO€ BELIECTBO.
HaxoxaeHue kuciaopojaa B npupoje, GU3HYecKue U XUMHISCKUE CBOMCTBA (peaKkiuu rOpeHws).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MOJSyYyeHUs KUCIOpoJa B JlabopaTopuu U
npoMblnieHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — alIoTponHas MOoAU(UKanus
KHCIIOPO .

TermmoBo#t 3((eKkT XUMHYECKOW peaklnuu, TEPMOXUMHUYECKHUE YpPaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE pEAKIHMHU. TOMIMBO: Yrojb M METaH. 3arpsA3HEHUE BO3/lyXa, YCWIECHUE
MapHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — namemeHT M nmpocroe BemecTtBo. HaxoxkzeHune Boxopoga B MPUPOJE,
¢u3nyecKkue 1 XMuMUYECKHE CBOWCTBA, IPUMEHEHUE, CIocoObl noydeHus. Kuciaorel u conu.

Moutsipablii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Bona kak pactBopurens. PactBopel. Hacelmennsle u
HEHACBIIICHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Bojxe. MaccoBas 10 BELIECTBA B
pactBope. XumHuueckue cBoiicTBa Boabl. OcHOBaHusA. Poib pacTBOpOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupojie. 3arpsisHeHuEe NpUpOAHbIX BojA. OXpaHa M OUYMCTKA
IIPUPOJIHBIX BOJ.

Knaccupukanust Heopranmueckux coenuHenuid. Oxcuapl. Kiaccuduranus OKCHAOB:
cosieo0Opasyromre (OCHOBHBIC, KHUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyrone. HomeHknarypa
OKCHJI0B. PU3HNUECKHE U XUMHUYECKHE CBOWCTBA OKCUIOB. [lonydeHne okcuaos.



OcHoBanust. Knaccuduxaruss ocHoBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmii. Pu3MUeCKME M XUMHYECKHE CBOMCTBAa OCHOBaHMi. I[lomyuenue
OCHOBaHM.

Kucnotsl. Knaccugukanus kucnor. Homenknatypa kucnot. @uszndeckue U XUMHUYECKUE
cBoricTBa KUCIOT. Pan akruBHocTn MetaiuioB H. H. bekerosa. [losrydenne kucnor.

Conu. Homenknarypa coneil. ®dusznueckue u Xxumudeckue cpoictBa cojeil. Ilomydenue
COJIEH.

I'eneTndeckas cBA3b MEXKy KJIACCAMH HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE ONPEJENICHNE COJIEpKaHusl KUCIOpOJia B BO3AyXe, MOJIy4YeHHue, coOupaHue,
pacro3HaBaHUEe M HM3y4y€HHE CBOMCTB KHCJIOpOJa, HaOMI0JeHHE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHsI BOSHMKHOBEHHS M IMpEKpalieHus ropenus (mokapa), 03HAKOMIICHHE C
oOpa3liaMu OKCHJOB U OIMCAaHHE HMX CBOICTB, MOJy4eHHE, COOMpaHUE, paclo3HAaBaHUE U
H3ydeHHe CBOWCTB Bojopoaa (ropenue), B3ammojeicTBHe Bogopoga ¢ okcugom meau (I1)
(BO3MOXKHO KCITOJIb30BaHKE BHICOMATEPHAIIOB), HAOIIOIcHIE 0OPa3I[0B BEIIECTB KOJIMYCCTBOM
1 mounb, uccnenoBaHre O0COOEHHOCTEW PACTBOPEHMS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBHE BOJbI C MeTaulamMu (HATpHeM U KajiblideM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIICJ0BaHNE O0pa3lOB HEOPTaHMYECKUX BEHISCTB PAa3JIMYHBIX KJIACCOB,
HaO0IeHNe HM3MEHEHMs] OKpPACcCKU HWHIUKATOPOB B pacTBOpax KHUCIOT U ILEJoYell, h3ydyeHue
B3aumojenicTBus okcuna Menu (1) ¢ pacTBOpoM CepHON KHCIIOTHI, KHCIOT C MeETaUIaMH,
peaknuii HeWTpanu3aluM, IOJIy4eHHE HEpaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OIHOTO
METaJuIa IPYTUM U3 pacTBOpA COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxHeimme
KJIACChl HEOPraHUYECKUX COETMHEHUN.

IHepuoanyeckuit 3akoH u Ilepnoanueckass cucrema Xxumudeckux sjiementos /I, H.
MenpeneeBa. Ctpoenne aToMoB. XuMH4YecKasi CBsI3b. OKHCIUTE/IHHO-BOCCTAHOBHUTE/IbHbIEC
peakumuu

[lepBble TOMBITKM KIACCH(PHUKAINKA XUMHUYECKHX dJeMeHTOB. [loHATHE 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHBIC M IICIOYHO3EMENIbHBIE METAJUIbI, TAIOTCHBI, HHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHIIBI ¥ THAPOKCHJIBI.

[Tepuonnueckuii 3akoH. Ilepuoamueckass cucrema xuMuueckux osnemeHtoB J[. H.
MenneneeBa. KopoTkonepuonnas u anuHHonepuojHas ¢opmbl I[lepuonuueckoil cucTemsl
xumudeckux avieMeHToB JI. M. MenneneeBa. llepuonsl m rpynmbel. PU3HYECKUM CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX danep. M3ortombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB TEepBBIX 20 XUMUYECKUX AIIeMEHTOB lleproaimueckoil cucTemMsbl
. . MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO JJIEMEHTA II0 €ro IOJIOKEHHUIO B
Ilepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3unauenue llepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUISl Pa3BUTHS HAYKH U NpakTUKu. J1. M. MeneneeB — y4€HbIN U IpayKJaHUH.

XuMuueckas CBSI3b. KoBanenrnas (momnsipHast u HETOJIsIpHAsT) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MlOHHas CBA3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAaHOBUTENbHbIE  peakuuu.  [Ipoueccs
OKHUCJIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpas3loB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE T'MAPOKCHA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIIHUX IPUMEPHI
OKHCJIMTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHUE, pEaKIu Pa3JIOKCHUS, COCIMHEHHUS).

Meostcnpeomemmnunie céasu



Peanm3zanust MeXIIPEeIMETHBIX CBSI3€H MPH M3YYEHUH XUMHUH B 8 Ki1acce OCYIIECTBIISIETCS
Yyepe3 HCIOJB30BaHWE KaK OOIMIMX eCTeCTBEHHO-HAYYHBIX TOHATHH, TaKk W MOHATHH,
SIBIISTIOIIMXCS] CHCTEMHBIMH TSl OTJCITBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAy4HbIE IOHSTHSA. HaydHbIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHanW3,  CHHTEe3,  Kilaccu(uKaius,  TEepUOAWYHOCTh,  HAONIOJCHHWE,  AIKCIIEPHMEHT,
MO/ICTUPOBaHUE, U3MEPEHHUE, MOJICIb, SBICHUE.

®dwusmka: Marepus, aroM, OJEKTPOH, TPOTOH, HEWTPOH, HOH, HYKIUJ, HW30TOIIHI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsii, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSIHWE BEIIECTBA, ra3, (pU3WyecKre BEIWYHMHBI, €AWHUIBI M3MEPEHHs, KOCMOC, ITUIAHETHI,
3BE€31161, CoJHILE.

buonorus: ¢potocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOTIaeMbI€, TOILUTUBO, BOJIHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3yabTaThl OCBOECHMS TPOrpaMMbl OCHOBHOTO OOWIEro 0Opa3oBaHMS
JOCTHTAIOTCS B X0OJI¢ 00OYYCHHSI XUMUHU B €IMHCTBE Y4COHOM M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMH  POCCHUMCKHMH  COIIMOKYJABTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NMpaBWJIaMHd W HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALMU 00yJaIOLTUXCS.

JInuHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTALIMA U PACHIMPEHHE OIbITa JCSITCIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYECKOro BOCIIMTAHUS:

[IEHHOCTHOTO OTHONIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJICNIO, TOHWMAHMS 3HAYEHUS XUMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJETh TOCTOBEPHON WMH(OpMaIuel o MmepeoBhIX JOCTIKEHUSIX U OTKPBITHUAX
MUPOBON M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE
MuUpa 1 o0IIEeCTBa,;

2) TPasKIaHCKOT0 BOCIIUTAHHUS:

MPEJICTABJICHUSI O COIMAIBHBIX HOPMAaxX W TMpaBWiIaX MEKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOM KOMITE€TEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
y4ueOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHJAAaX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0Pa3HOI COBMECTHOM ACSITEIILHOCTHU MPHU BHITIOJIHEHUH YISOHBIX, TO3HABATEIBHBIX 33]1a4,
BBITIOJTHEHUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3/JIaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAHHUIO M B3aWMOIIOMOIIM B Ipoliecce 3TOH y4eOHON AesITeIbHOCTH, TOTOBHOCTU
OIIEHMBATh CBOE TMOBEJIEHHWE M TOCTYIKM CBOMX TOBApHUIIEH C TO3WIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE W  XMMHUYECKOM  peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABISIOLIME OCHOBY IJIs
MOHMMAHHUS  CYIIHOCTH HAayYHOM KapTUHBI MHpPA, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Cpelol, 0 poJin
XHUMUH B MIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAIPaBJICHHBIC HAa TOJYYEHHWE HOBBIX 3HAHHHN IO XUMUH,
HEOOXOIUMBIE Ui OOBSCHEHHS HAONIOJAaeMbIX TPOLECCOB W SIBICHHUH, IO3HABATEIBHOM,
WH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOH JHUTEPATYpPOH, MOCTYHMHBIMH TEXHUYCCKHUMH CPEICTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYYCHHIO W TIO3HAHUIO, JIOO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, IPOEKTHOM M HCCIEN0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS 00Y4YCHHS B JaTbHEHIIIEM,

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKHU3HHM, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3I0pOBBI 00pa3 JKW3HHW, OCO3HAHUE IIOCICJACTBUH W HEMPHUATHE BPEIHBIX
npuBbluek (YmoTpeOJIeHUsT alKoroJis, HAPKOTHUKOB, KypCeHHs), HEOOXOAMMOCTH COOJIOICHUS
npaBwI 0E30MacHOCTH MPH OOpameHWH C XUMHYSCKHMH BEIIECTBAMH B OBITY U peallbHOU
KU3HH,

5) Tpy10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHYECKOMY M3Y4YEHHUIO MPOodeccii 1 Tpyaa pa3IMaHOTO PO, YBaKEHHUE K
TpyIy W pe3yiabTaraM TpPYJIOBOH IEATEIHHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHHUS
MpEAMETHBIX 3HAHUM TI0 XHMHUHU, OCO3HAHHBIA BBIOOP WHIMBUIYAIBHOW TPACKTOPUH



MPOJIOJDKEHHUST O00pa30BaHUsS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIHOCOOHOCTH K XHMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHON MpodeccnoHanbHON AeATenbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh a/IaliTUPOBATHCS B MPO(ECCHOHAIBHON Cpesie;

6) 7K0JI0rHYECKOro BOCTIMTAHMS

9KOJIOTMUYECKHU 1€1ecCO00pa3HOe OTHOIIEHHE K IPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3J0POBOTO0 M 0€30MacHOro odpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHM3MYECKOMY U ICUXMYECKOMY 30pOBBIO,
OCO3HAHKE LIEHHOCTH COOJIIO/IEHUS MpaBUil OE30MaCHOTO MOBEACHUS NpU paboTe ¢ BEllecTBaMH,
a TaKKe B CUTYyalUsX, YIPOXKAIOIINX 37J0POBBIO U JKU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydyaeMble NPU HM3YyYEHUM XUMHH, ISl PEIICHUs
3a/71a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOH, SISl MOBBILIECHHS YPOBHS 3KOJIOTHMYECKOM
KYJIBTYpPbI, OCO3HAHMS ITI00AJILHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTeH MX pellieHus
MIOCPEJICTBOM METO/I0B XMMHH, SKOJOTHUYECKOI0 MBIIIJIEHUS,, YMEHUSI PYKOBOJICTBOBAaThCS UM B
ITI03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMeTHBIX pe3y/lbTAaTOB BBIIEISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pCHHUS OOLICHAYYHbIC MOHATUS (3aKOH, TEOpHs, MPHHIIMII, TUIOTe3a, (HaKT, CHCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUU U3 ATUX NpeaMeToB (OpMUPOBATH MIPEJICTABICHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MHUpPA, U YHHBEpCAIbHbIC y4eOHbIC JeicTBUs (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETryJSTUBHBIC), KOTOpbIEe 00CCIeUMBAIOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU IESTENbHOCTH.

ITo3naBaTenbHBIC YHHBepcaIbHbIE YUeOHbIE JelCTBUS

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUIEHUS IMpPU OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XHMHYECKMX TOHATHH  (BBLACIATh WX  XapaKTepHble MNPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSATHIMH), UCTIOJIL30BATh MOHATHUS U OOBSICHCHUS
OTIENbHBIX (DaKTOB W SIBICHUH, BBIOMpPATh OCHOBAHHMS M KPUTEPHH IS KIAcCH(PUKAUU
XUMHMYECKUX BEIIECTB U XUMHUUYECKUX PEAKIMM, yCTaHAaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBSI3U
MEKIYy 00bEKTaAMU U3YUEHHsI, CTPOUTH JIOTHUSCKUE PACCYKACHUsI (MHIYKTUBHBIC, ICTyKTUBHbIC,
10 QHAJIOTHH), INIaTh BBIBObBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHMS MOHATHS (MPEIMETHBIC M METAlpEeIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3YyeMbIe B XHMHH, MPEOOPA30BBIBATH IIHPOKO
NPUMCHSEMbIC B XUMHUHM MOJCIBHBIC MPEICTABICHUS — XUMHUYCCKUI 3HAK (CMMBOJI 3JIEMEHTA),
XAMU4eckass (GopMmylia W ypaBHEHHE XUMHUYECKOW peakIuu — TPH PEHICHUH Yy4eOHO-
MO3HABATENbHBIX 33434, C Y4YETOM OTUX MOJEIbHBIX [MpPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XUMHMYECKUX DPEAKIMM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHbIE CBS3H U
IIPOTHUBOPEYUS B U3y4AEMBIX MPOIECCaX U SIBICHUAX.

Ba3oBble nccienoBare/ibckue 1eHCTBUSA:

YMEHHME HCIIO0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA I[O3HAHMS, a
TaKK€ B KauecTBE OCHOBBI [UIsl ()OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE IPABUIBHOCTU
BbICKa3bIBAEMBIX CYXKJICHUH;

IpUOOpEeTEHNE OMNbITa MO IJIAHUPOBAHUIO, OPraHU3alUd U IPOBEICHUIO0 YYEHHUYECKHX
AKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JJ0M IPOLECCA, CAMOCTOATEIbHO POTHO3UPOBATh €r0
pe3ynbTat, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIEIIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALUIO PA3IMUHBIX BUJIOB
U GopM MpeCTaBICHNUS, OTYIACMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpaTypa



XAUMHUYECKOTO COJICpXKaHUs, CIpPaBOYHbIC TMOCOOUs, pecypchl MHTepHeTa), KpPHUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE IPUMEHSTh PAa3IMYHbIe METO/IbI U 3alpOChl MIPHU MOUCKE U 0TOOpe UH(OpMALIUU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUS yUYE€OHBIX U MTO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THUIA, MPUOOpETeHHE OmbITa B O0JIACTH HUCHOJB30BaHUS HH(POPMAaLMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaI€HNE KYJIbTYpO aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OpMYy MpeicTaBlIeHUs
nH(pOpMalMKd ¥ WUIIOCTPUPOBATH pellaeMble 33/Ja4l HECIOKHBIMM CXEMaMH, AHarpaMMaMHy,
npyruMu popmamu rpa@uKi U UX KOMOWHALMSAMY,

YMEHHE HCIOJb30BaTh U aHAJM3UPOBATh B IpolEcce Y4eOHOW M HCCIeA0BATENbCKOM
NEeSITeIbHOCTH MH(POPMALMIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCHIOpTa
Ha COCTOSIHUE OKPY>KAOLIEH IPUPOTHOMN CPEBI.

KoMMmyHukaTHBHbBIe YHUBepcabHbIe yueOHble 1eliCTBUS

yMeHHs 3aJaBaTh Bompochl (B Xone auanora u (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINIOJHEHUS
MPEI0KEHHOM 3a1a4H;

YMEHHUsI IPEACTABIISATh MOJyYEHHBIE PE3YJIbTaThl T03HABATEIBHON JESATENLHOCTH B YCTHBIX
U TUCBMEHHBIX TEKCTax;, JejaThb IMPE3CHTALUI0 pPEe3yJbTAaTOB BBIMOJIHEHHUS XHUMHYECKOIO
dKCIEpUMEHTa (J1a00paTOPHOrO OIbITa, Ja0OpPATOPHOW PabOTHI MO HCCICIOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO IPOEKTA);

YMEHHsI y4eOHOrOo COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HAaBATEIbHOU U
UCCJIEJIOBATENIbCKON JEATEIbHOCTH IPU PELIEHUM BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB M COTJIACOBAaHUS TMO3UIMK (0OCYKICHUS, OOMEH MHCHHUSMH, <MO3TOBBIC
LITYPMbI», KOOpJUHALMS COBMECTHBIX JACHCTBUI, ONpeAeieHue KPUTEPUEB 110 OLIEHKE KauyecTBa
BBITIOJTHEHHO!N pabOThI M IPYyTHe).

PerysasiTuBHbIe yHMBepcaJlbHbIe y4eOHbIe 1eficTBHS:

YMEHHE CaMOCTOSITENILHO OINpPENENsITh LENN AeSTeNbHOCTH, MJIaHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOosiee A(QEKTHBHBIE CIIOCOOBI pemieHHs YUeOHBIX W TIO3HABaTEJbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AITOPUTM JIEWCTBHM IpHU
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM TMOJY4YE€HUS HOBBIX 3HAaHMW 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLEHUBATh COOTBETCTBHE IMOJIyYEHHOTO pe3y/bTara 3asBJICHHOM IIENH,
YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, peAJIaraéMble B YCIOBUH 3aJIaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3YyIbTATOB [0 OCBOEHHIO 0053aTENbHOTO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepasibHONM pabouyell mporpamMMoil, BBIIEISIOT: OCBOCHHBIE
oOyJaroImMMHUCs HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH, cHenuduyecKue s
peIMeTHON obnacTu «XUMHS», BHUABI JEATEIBHOCTH IO IOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaIy, MPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHbBIX YIEOHBIX U HOBBIX CUTYaLMSIX.

K xonmy oOyuenust B 8 Kijacce mpeaMeTHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOyUAIOMINXCS YMEHHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MOHITHNA. aTOM, MOJIEKYJa, XUMUYECKHUM
9JIEMEHT, MpPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs W
HEOJIHOPO/IHAsI), BAJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJICKYJISIpHas Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JIOJII XUMHYECKOIO
3JIEMEHTAa B COEIUHEHUH, MOJISIPHbIA OOBEM, OKCHJA, KHUCJIOTa, OCHOBAHHUE, COJb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHh OKUCIICHUS, XUMHUYECKas peaKiysl, KiaccuuKaus
peaKuuii: peakluyu COeAMHEHUS], pEaKLUU Pa3JIOKEHUs], PEaKIUN 3aMELICHUs, PEaKLIUU
oOMeHa, 9K30- ¥ SHIOTEPMUYECKHE PEaKIiH, TeIUIOBOH 3(h(EeKT peakunu, sapo aToMa,
AJIEKTPOHHBIN CJIOM aToma, aroMHasi OpOuTaib, pajlyCc aromMa, XUMHUYECKas CBS3b,



MOJISIpHAsl M HEMOJIApHAas KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi JI0Jis BemiecTBa (IMPOLEHTHAS KOHIICHTPAIIKS) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHATUH M NPUMEHSTH 3TU
TIOHSATHS MPU OTIMCAHUY BEIIECTB U UX MPEBPAICHUH;

HCIO0JIb30BAaTh XMMMYECKYI0 CHMBOJIUKY JJIsI COCTaBlieHHsI (GOpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNsATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJWHEHUSX, NPHUHAIEKHOCTh BELIECTB K
omnpeAeNéHHOMY KJacCy COEAMHEHUH 1o QopmyiaM, BHJA XUMHYECKOW CBSI3U
(KOBaJICHTHAs! ¥ MOHHAsI) B HEOPraHUYECKUX COCTUHCHUSIX;

packpbiBaTh cMmbicha llepuoamueckoro 3akona [[. M. MeHaeneeBa: 1€eMOHCTpUPOBATH
MNOHUMAaHHE TMEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nojoxeHns B Ileppoandeckol CHUCTEME, 3aKOHOB COXPAHEHUs MacChl BEIIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs], 3aKOHa ABOTraapo;

ONMCHIBAaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTembl
XAMUYECKHAX 3JICMEHTOB. pa3jinyaTh MMOHSATHS «rJIaBHas moarpymnma (A-rpymma)» u
«nobounass noxarpynmna (b-rpynma)», manbie W OOJBIIKME TMEPHOBI, COOTHOCHTH
0003HaueHUsI, KOTOpbIe UMeTCs B Tabnuie «l[lepuoandeckas cucremMa XUMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB W 3apsii sapa, OOIee YHCIO 3JCKTPOHOB H
pachpejieieHle UX 10 3JICKTPOHHBIM CIIOSIM);

KJIAaCCU(PUIIMPOBATh XUMHUUECKUE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMHUUECKUE
peakiuu (MO YMCIy M COCTAaBY YYaCTBYIOIIUX B PEAKI[MH BELIECTB, MO TEIJIOBOMY
3 dexTy);

XapakTepu3oBaTh (OMKMChIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3THYHBIX
KJIacCOB, MOATBEp)KJas ONHMCAHWE NPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIINA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B pa3INYHbIX YCIOBUSX;
BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0O XUMHUYECKOTO AJIEMEHTA 10 (POpMyIie COeTMHEHMs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOUTH PACUYETHI 0 YPaBHEHUIO XUMUYECKOI peakluy;

MPUMEHSATh OCHOBHBIE ONEPALUU MBICIUTENBHON AEATEIbHOCTH — AHAIW3 M CHUHTE3,
CpaBHEHHE, 0000IICHUE, CUCTEeMAaTU3AlNIO, KIacCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJIsI M3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKHUX pPEaKIIMH,
€CTECTBEHHO-HAY4YHble ~ METOJAbl  MO3HaHWs  —  HAOJIOJEeHHE,  W3MEPEHME,
MOJICJTMPOBAHUE, IKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

CJIeZIOBaTh TMpaBHJIaM TIOJNB30BAaHUS XWMUYECKOH TOCYIOM ¥ JIaOOpaTOpHBIM
000pyZ0OBaHUEM, a TaKXke IMpaBWiiaM OOpallleHus C BEIIeCTBaMH B COOTBETCTBUM C
MHCTPYKLHUSMHU O BBINOJHEHHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U COOMpaHHIO Ta3000pa3HBIX BemiecTB (BOIOPOAa W KHCJIOPOJA), MPUTOTOBICHHIO
pacTBOPOB € OMPEACIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOUEH U
KUCIIOT C MOMOII[BIO HHANKATOPOB (JTakMyc, peHOA(TANICHH, METUIIOPAHK H IPYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaumeHoBaHue pa3iesioB u

KoauyecTBO 4yacoB

KonTtpoJbHble

IIpakTHUeckue

daexTponnsie (uppoBbIE)

n/n TeM MPOrpaMMbI Bcero pagoTh! pasoTh o0pa3oBaTe/bHbIE pecypchl
Pa3nen 1. [lepBoHayaibHble XUMHYECKHE MOHATHS
XuMmus — BakHast 001aCTh
11 €CTECTBO3HAHUS U 5 2 bubamnoreka [JOK
NPAKTUYECKOH JEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeoBeKa
12 BemecrBa 1 XUMHAYECKHE 15 1 bubmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pazjien 2. BaxkHeiinme npecTaBuTe/IM HEOPraHMYECKHX BeleCTB
21 Bozayx. Kucnopon. Ilonsitue 6 bubmorexa I[JOK
06 okcumax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 Bubauroreka [JOK
1 COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. Pactopsl. [lonsarue 06 5 1 1 Bubmmoteka IIOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChI 11 1 1 bubaroreka [JOK
HEOPraHUYECKHX COEIANHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u Ile

Xumnueckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbBIE PeaKuuu

puoauyeckas cucreMa XuMu4eckux 3j1emMeHnToB JI. . MenpaeneeBa. CTpoeHue aTOMOB.

[leproanueckuii 3aKOH 1

31 Ilepuonnueckas cucrema 7 Bbubmuoteka IIOK
' XUMHYECKHX 3ieMeHToB J[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne atoma
3.2 Xumuueckast CBsI3b. 8 1 Bubmuroreka [JOK

OKHCIIUTETBHO-

https://m.edso00.ru/7f41837c
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BOCCTAHOBUTCIILHBIC pCaKIIMU

Uroro o pasugen 15 Bubmzorexa LIOK
pasaciy https://m.edsoo.ru/7f41837c
PesenBHoe Bhe 3 Bubmoteka IIOK
PBHOC BpCM https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IT10 68
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IIOYPOYHOE NJIAHUPOBAHHUE

8 KJIACC
N KoanyecTBo 4acoB Jlara DJIeKTPOHHBbIE HH(POBHIE
/i Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue W3ydenus o0pa3oBaTe/IbHbIE
padoTsl pa6oTsl pecypcsl
1 [Ipeamer xumun. Ponb xumuu B 1 Bubmmoreka [JOK
JKA3HHU 4YesaoBeKka. Tella U BelecTBa https://m.edsoo.ru/ff0d210c
2 TToHsiTHE 0 METOAAX MTO3HAHUS B 1 bubmmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
INpaxtuueckas padora Ne 1 «[IpaBuna
3 paboTHI B 1a0OPATOPHUH U TIPHUEMBI 1 bubmmorexa [IOK
obparteHus ¢ 1a00paTopHbIM https://m.edsoo.ru/ff0d23dc
o0bopyIoBaHUEM»
4 Yucreie BemectBa 1 cMecH. Criocoobl 1 bubmmoreka [JOK
pasieneHus cMecel https://m.edsoo.ru/ff0d26ca
5| asmenenme cwecen (ns mpivepe . Bumiorera LIOK
A . bHUMep https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOH COJIH)»
bubmmoreka [JOK
6 ATOMBI H MOJICKYIIBL 1 https://m.edsoo.ru/ffod2a6¢c
7 XHUMHWYECKHE DIIEMEHTHI. 3HAKH 1 bubmmoreka [JOK
(CHMBOJIBI) XHMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTble U COXKHBIE BEIECTBA 1 Bubmorexa HOK
P i https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorera LHOK
YAApHOS Y https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTaBa
10 BeliecTB. XuMuueckas Gpopmyna. 1 Bubmuorexa LIOK
BaneHTHOCTE aTOMOB XUMHYECKHUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTHOcHUTENbHAS aTOMHAsI Macca. 1 bubmmoreka LIOK
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OTHOCHUTEIbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XUMHUYECKOTO Bubmmoreka [JOK
3JIEMEHTA B COCIUHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuecTBo Bemectsa. Moib. Bubmmoreka [JOK
MousipHast macca https://m.edsoo.ru/ffod5230
14 dusnyeckre 1 XUMHYECKUE SBIICHHS. Bubmoreka [IOK
Xumuueckasl peaKuust https://m.edsoo.ru/ffod37fa
15 [Ipu3Haky 1 ycoBust IPOTEKAHUS bubmoteka [JOK
XUMHUYECKHUX PEeaKIunii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BELIECTB. bubmoreka LIOK
XuMHYECKHE ypaBHEHHSI https://m.edsoo.ru/ffod3b88
| s s o B 10K
N https://m.edsoo.ru/ff0d5708
XMMHUUYECKHX PEAKIIUi
18| pesmant (oo, pasromcrtns Bu6miorexa LIOK
' ' https://m.edsoo.ru/ffod3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 3HIII/IKJT(?HC(})J[I/I(():F(.) O60g:lI.IZHI/Ie "u Eubmzorexa LIOK
= https://m.edsoo.ru/ff0d40c4
CHCTEMATU3alUs 3HAHUI
20 KonTponsHas padora Nel no teme bubmotexa [JOK
«BelecTBa 1 XHMHUYECKHE PEAKITUI» https://m.edsoo.ru/ff0d4290
| B oo oo G B 10K
' https://m.edsoo.ru/ff0d448e
mpocroe BemectBo. O30H
p | S e s B 10K
' https://m.edsoo.ru/ff0d4614
ropenne). [lousTre 06 oKcHmax
25| maopmropm » npomme— Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kucaopoaa
24 TemnoBoit 3¢ ¢exT XUMHIECKOH bubmoteka [JOK
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pe€aKkuunu, IOoHATUE O
TEPMOXUMUYECKOM YPABHEHUH, DK30-
1 SQHAOTEPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, YTOJIb ¥ METAH).

Bubmorexa LIOK

25 3arpsi3HeHue BO3/yXa, CIOCOObI €ro https://m.edsoo.ru/ffod4cda
MIPEIOTBPAILCHUS
o | s s 8 00 e S 10K
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3y4EHHE ero CBOHCTBY
27 Bopopon — anemeHT u mpocroe Bubmmoreka [JOK
BemiecTBo. Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKre ¥ XUMHUIECKHE CBOMCTBA bubmoreka [JOK
Bojiopoa. [IpuMeHeHre Boopoa https://m.edsoo.ru/ffod4dd0
29 [ToHsITHE O KHCIIOTAaX M COJIAX buGimorexa LOK
https://m.edsoo.ru/ffod50d2
30 Crioco0bl OJTy4eHUs BOJIOPOAA B Bubmmorexa LIOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31| lonysenme n codupane sonopons Bumiorace LIOK
o ' https://m.edsoo.ru/ffod4f42
H3yUYCHHUE €r0 CBOMCTB»
32 MoutsipHblit 00BbEM ra3oB. 3aKoH Bubmiorexa IIOK
ABsorazapo https://m.edsoo.ru/ff0d542e
3| semcorm rase o 16 nmeemony Bumiotera LIOK
. https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIECTBA HJIH 00BEMY
o | D ot B 10K
. N https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHHU ra30B
35 ®dusnyeckre U XUMHYECKHE CBOMCTBA Bubnmoreka [TOK
BOJbI https://m.edsoo.ru/ff0d587a
36 Cocrae ocHoBauuii. [lonsrue 06 bubmmoreka [JOK

HMHIMKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopna kak pacTBopuTeb.
HacpiiieHnbie 1 HeHACHIEHHbIE

Bubmmorexa [LIOK

37 pactBopbl. MaccoBasi 107151 BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
IMpaxtuueckas padora Ne 5 mo Teme

38 «IpurotoBaeHne pacTBOPOB C bubmotexa [JOK
OTIpeIEIEHHOM MacCcoBOi HoJei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOrO BELIECTBA»

39 KonrponbeHas padota Ne2 1o treme bubmmorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKCHIBI: COCTaB, KIIacCU(PUKAIIHS, Bubnunoreka [TOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tony4yenue u XMMUYECKHE CBOICTBA

41 KHCH}ZITHLIX, OCHOBHBIX U EH6H.H0TeKa 0K

https://m.edsoo.ru/ff0d664e

aM(OTEPHBIX OKCHIOB

42 OcCHOBaHUS: COCTaB, Ki1acCU(pUKaLus, Bubnunoreka [TOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [Toyuenne u XUMUYECKUE CBOKCTBA Bubmmoreka [IOK
OCHOBaHUMH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukanus, bubmoreka [JOK
HOMEHKJIATYpa https://m.edsoo.ru/ffodfee2

45 ITonmyuenue u xummuueckue cBoiictea bubmotrexa [JOK
KHCIIOT https://m.edsoo.ru/ffodfee2
Conu (cpennue): HOMEHKIIATYpPA,

46 CHOCOéBII) l'[OJ'ly‘{)eHI/Iﬂ, XI/IMI/I‘IZEKI/IC BH6H.H0TeKa IOK

M https://m.edsoo.ru/00ad9474

CBO¥CTBa
[Ipaktuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a71ad 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIaCChI HEOPraHMYECKHX https://m.edso00.ru/00ad9b7c
COETMHEHUI»

48 I'enernueckas cBsi3b MEXIY bubmmoreka [JOK

KJjlacCaMU HEOPraHnu4eCKux

https://m.edsoo0.ru/00ad9a50
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COEMHEHHI

O00011IEHNE ¥ CHCTEMATH3AIUS

Bubmmoreka [JOK

49 3HAHHHN https://m.edsoo.ru/00ad9ch2
50 "Oombmme wamcon neopramsceis Bumorexa LIOK
- https://m.edsoo.ru/00ad9ela
COCTMHCHUIA
51 ek onewenon. o o Butmtorera LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX DJIEMEHTOB
[Iepuoanueckuii 3akoH 1
52 Ilepnoauyeckas cucrema bubmotreka [JOK
XUMUYECKUX diieMenToB JI. U. https://m.edsoo.ru/00ada52c
Menaeneesa
53 [epuopl, TpyIIbI, TOATPYIITBI bubmmorexa LIOK
' ' https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CoCTaB aTOMHBIX Bubmmorexa LIOK
siiep. YI3oToms! https://m.edsoo.ru/00ada342
55| owon svewenton Hopropmmacenoi Bubmiotera LIOK
https://m.edsoo.ru/00ada6hbc
cucreMmsl J[. Y. MenneneeBa
XapakTepucTHKa XUMHIECKOTO
56 3JIEMEHTA I10 €r0 MOJIOKEHUIO B bubmorexa [IOK
Tepuoxuyeckoii cucteme 1. . https://m.edsoo.ru/00ada824
Menaeneesa
3nauenue [leproanueckoro 3akoHa
57 JUUIsL pa3BUTHUS HAYKH U TIPAKTUKA. []. bubmorexa [IOK
W. MenneneeB — y4€HbIH, earor u https://m.edsoo.ru/00ada96e
rpaXIaHuH
58 DIIEKTPOOTPHUIIATEIIEHOCTH aTOMOB Bubmoreka [IOK
XUMHMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HoHHast XuMu4ecKkas CBs3b bubmorexa LIOK

https://m.edsoo.ru/00adac34
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60 KoBasnenTtHas nosispHast XuMA9YecKast 1 bubmorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrHas HenossipHas 1 bubmotrexa [JOK
XAMHYECKas CBS3b https://m.edsoo.ru/00adaab9
Bbubmmorexa [IOK
62 Creners oxucaeHis ! https://m.edS(]Jlo.rUIOOadanB
63 OKHCIUTETBHO-BOCCTAHOBUTEIHHBIC 1 Bubmmoreka [JOK
peakimu https://m.edsoo.ru/00adb076
64 OKHCIIUTENH U BOCCTAHOBUTEIN 1 ﬁggi?lonzzlaii?’ﬁ/OOa db076
85 | Crmoemne arons, Xnviseons 1 Bumiorexs LIOK
CBA3EY https://m.edsoo.ru/00adb486
66 PesepsHEIit ypok. O600mIeHHe U 1 bubmotrexa [JOK
cHucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepsHsIit ypok. O600meHue u 1 bubmotexa [JOK
CHCTEMATU3aIUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepsHslit ypok. O600meHre U 1 bubmotexa [JOK
CHCTEMATU3AIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YUEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

1. Xwumwus. 8 knacc: yueonuk / H.E. Ky3uenosa, .M. Turosa, H.H. T'apa. - 9-¢ u31.,
crep. - Mocksa: [IpocBemenue, 2022.

2. Xwumwus. 8 Ki1acc: 3aJauHUK IS YUaIIuXcst 001e00pa3oBaTe/IbHBIX Opranu3aiuii /
H.E. Ky3uenosa, A.H.JI€BkuH. - 3-¢ m311., crep. - MockBa: Benra-I"pad, 2018.

METOINYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1. Xwumwus. 8 knacc: yueonuk / H.E. Ky3uernosa, U.M. Turtosa, H.H. 'apa. - 9-¢ u311.,
ctep. - Mockaa: IIpocsenienne, 2022.

2. Xwumus. 8 Kacc: 3alauHKK JUIs y49aIuxcs: 001eo0pa3oBaTelbHbIX OpraHu3armii /
H.E. Ky3neuosa, A.H.JIéBkuH. - 3-¢ 311, crep. - Mocksa: Benra-I'pag, 2018.

IIHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

1. BubGmmoreka [1OC https://m.edsoo.ru/7f41837¢c
2. Poccuiickas siekTpoHHas mkosa https://resh.edu.ru/
3. TToaroroska k T IA https://temo4kin.ru/
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