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MMOSICHUTEJIBHASA 3AITUCKA

[IporpamMma mo XMMHM Ha YpPOBHE OCHOBHOT'O 00ILIEro oOpa3oBaHWS COCTaBJIE€HAa Ha OCHOBE TpeOOBaHMH K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTelbHOM
TIpOTpaMMBI OCHOBHOTO 00111ero oOpa3oBanus, npencraBieHHsx B PI'OC OO0, a Taxke Ha 0CHOBE (herepasbHON pabodeil mporpaMMbl BOCTIMTAHHS U ¢ YIETOM KOHIICTIIHH
IpernoaBaHus yaeOHOTOo mpeaMeTa « XUMIsh» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @eneparim.

[Mporpamma mo xuMuM Aa€T NMpPEACTAaBICHUE O LENsAX, oOmmieil cTparernu oOydyeHWs, BOCIHTAHHMS M Pa3BUTHA OOYYalOIIMXCS CPEACTBAMU Y4EOHOrO IpeaMeTa,
yCTaHaBJIMBAeT 00s3aTeNIbHOE IMIPEAMETHOE COAEpIKaHue, MpelyCMaTpuBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYPHpOBaHME IO pasjesiaM M TeMaM NpOrpamMMbl 10
XMMUH, OTIPEEIsIeT KOJINYSCTBEHHbBIE W KaUYECTBEHHBIC XapAKTEPUCTUKHI COAEPKaHMUS, PEKOMEHIYEMYIO MOCJIEA0BATEIIFHOCTD H3yUCHNS XUMHUH C YIETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JJOTMKM y4eOHOTO IpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 0Oydaromuxcs, ONpeesieT BO3MOKHOCTH HpenMeTa Il pealn3alii TpeOOBaHUI K
pe3yiIbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIbHOH MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMsdA, a Takxke TpeOOBaHMH K pe3yibraTaM OOydYeHHS XMMHUM HA
YPOBHE LieJIeii n3ydeHus MpeaMeTa 1 OCHOBHBIX BUIOB yUeOHO-TI03HABATENILHOM AEATENIFHOCTH 00yJaroIerocst 0 OCBOSHHIO YIEOHOTO CONECpKaHMs.

3HaHWE XUMHHU CIYXXHUT OCHOBOH JUIl ()OPMUPOBAHHUS MHUPOBO33PEHHUsI 00yUarOMIErocs, ero MpeACTaBICHNI 0 MaTepHaIbHOM €IUHCTBE MUPA, BXKHYIO POJIb WIPAIOT
(dbopMHUpyeMble XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSX YHCPTHH M 00 SBOJIIONMHU BEIICCTB B MPUPOAC, O MYTSIX PEIICHHS MIOOATbHBIX MPOOIEeM yCTOHYHUBOIO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTeTHYECKOH, MUIIEBOM M KOJIOTUUECKOH 6€30I1aCHOCTH, POOJIEM 3LPaBOOXPAHEHUS.

W3zyuenne xumun:

CHOCOOCTBYET pean3alii BO3MOKHOCTEH JIUI cCaMOpa3BUTHS U POPMHUPOBAHHS KYJIbTYphI INUHOCTH, € 001Iel U (pyHKIIMOHAIBLHOIM IPaMOTHOCTH;

BHOCHUT BKJIaJ B ¢)OpMI/IpOBaHI/Ie MBIIIJICHUS U TBOPYECCKUX crnocoOHocTel 06yqa}0u11/1x051, HaBBIKOB UX CaMOCTOSATEILHOM yqe6Hoﬁ JACATCIIBHOCTH, DKCIEPUMCHTAJIbBHBIX
1 MCCIIe/IOBATENbCKUX YMEHHH, HEOOXOANMBIX KaK B TOBCEHEBHOM *KNU3HH, TAK U B MPO(ECCHOHAIBLHOH NeITeIbHOCTH;

3HAKOMHT CO CHENN(HUKON HaAyYHOTO MBIIUICHHUS, 3aK/IabIBA€T OCHOBBI IIEJIOCTHOTO B3IIIAJA HAa €JUHCTBO NPHUPOJBI M YEJIOBEKa, SIBISIETCSI OTBETCTBEHHBIM ATAIIOM B
(hOpPMHPOBaHUH €CTECTBEHHO-HAYYHO! IPaMOTHOCTH O0YYarOIUXCS;

crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHWS K €CTECTBEHHO-HAYYHBIM 3HAaHHSAM, K TPHPOJE, K YEJOBEKY, BHOCHUT CBOM BKJIAJ B HKOJOTHYECKOE
o0pa3oBaHie 00yJarOIINXCS.

JlanHble HampaBiieHHs B 0OOyYeHMHM XHMHH 00eCHeuMBAIOTCS CHENHU(UKON colepkaHHus y4eOHOro mpeaMeTra, KOTOPHIM SBISeTCA MEeNarorndeck aganTHPOBAHHBIM
oTpaskeHHeM 0a30BOM HAyKH XMMUH Ha OINPEEeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHMs OPHUEHTHPOBAH HAa OCBOCHHWE OOYYAIOMIMMUCS CHCTEMBI II€PBOHAYAIBHBIX IOHATHH XHUMHH, OCHOB
HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX MOHATHI OpFaHH‘IeCKOﬁ XUMHH.

CTpyKTypa colepikaHus MPOTpaMMBbl TI0O XUMHU CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO Moaxoja K e€ m3yueHuto. CoaepikaHue CKIIaJpIBAeTCsS U3 CUCTEMBI TIOHATHH O
XMMHUYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBI ITOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI CTPYKTYpHO OPTaHM30BaHBI 110 MPHHIIMITY I10 CJIE0BATEILHOTO Pa3BUTHS
3HaHUIl HA OCHOBE TEOPETHUECKUX MPEACTaBICHUI Pa3HOrO YPOBHS:

— AaTOMHO-MOJICKYJIAPHOI'0 YUYCHUA KaK OCHOBBI BCETO €CTCCTBO3HAHUS,

— Ilepuoauueckoro 3akoHa JI. V1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— Y4YEHHUs O CTPOEHUM aTOMa M XMMHYECKOH CBSI3H;

— MPEJCTaBICHUI 00 3JIEKTPOINTHIECKON ANCCOIMAIINY BELIECTB B PACTBOpaXx.

TeOpeTquCKI/Ie 3HAHUA pacCMaTpUBAIOTCA Ha OCHOBC OMIIMPHUYCCKU ITOJTYUYCHHBIX W OCMBICJICHHBIX Q)aKTOB, Pa3BUBAIOTCA IMOCJICAOBATCILHO OT OJHOI'O YPOBHA K
JIPYTrOMY, BBITIOJIHSSE (DYHKIMH OOBSCHEHHS U ITPOTHO3UPOBAHUS CBOHCTB, CTPOCHUS U BO3MOXXHOCTEH MPAKTHYECKOT0 IIPUMEHEHUSI U MOJYYEHHS M3Y4aeMbIX BELIECTB.



OcBoeHHE TPOrpaMMbl 10 XUMHHU CHOCOOCTBYET (HOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOW COCTABISIONICH HAyYHOH KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOU
MIPUPOIBI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO M METOJaM IMO3HaHWsS B Hayke. M3ydeHHE XUMHM MPOMCXOIHUT C MPHUBICUYCHUEM 3HAHUM U3 paHEEe M3yYCHHBIX
y4eOHBIX mpeaMeToB: «OKpykaromuii Mupy, «buonorus. 5—7 knacce» u «Dusuka. 7 Kiacey.

[Ipu uM3ydeHWU XUMHH MPOMCXOAUT (HOPMUPOBAHHE 3HAHUII OCHOB XMMHYECKON HAYKH KaK OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHHS, MPAKTUYECKOW MESTENbHOCTH
YeNIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOM KYJBTYpHL. 3a/ladya y4eOHOTO MpeMeTa COCTOUT B (JOPMHUPOBAHUH CHCTEMBI XMMUYECKUX 3HAHHNA — BaKHEHIINX (DaKTOB,
MOHSATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKCHHMA, JOCTYHBIX 0000IICHUIT MUPOBO33PCHYCCKOTO XapaKTepa, si3bIKa HayKH, B MPUOOIICHUH K HAy YHBIM METOJIaM TO3HAHHUS MPH
M3yYCHUH BEUIECTB M XHMHYECKHX peakiui, B (OPMUPOBAHMM U PA3BUTUU [IO3HABATEIBHBIX YMEHHH M WX MPUMEHEHHH B Yy4eOHO-MO3HABATEIbHOH U Yy4eOHO-
HCCIIeI0BATEIbCKOM JCATEIBHOCTH, OCBOSHHUH MPABUII OE30MACHOTO OOpAIllEHHUS C BEIECTBAMH B MOBCEAHEBHOM KHU3HU.

[pu u3yueHN XUMHUHU Ha YPOBHE OCHOBHOTO O0IIIero 00pa30BaHus B)KHOE 3HAYCHUE MPUOOPEIH TAKHE IIEITH, KaK:

— (opMmHpOBaHHE WHTEIUICKTYalIbHO Pa3BUTOU JHMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MPHHATHIO PEIICHUH, CIOCOOHOM
aIalTUPOBATHCSI K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HHU;

— HANPaBJICHHOCTh OOYYCHUS HA CHCTEMATHYCCKOC MPUOOIICHUE O0YYAIOUIMXCS K CAMOCTOSATE/ILHOW MMO3HABATEIBHOM NEATCILHOCTH, HAYYHBIM METOAaM IO3HAHHUS,
(hOPMHUPYIOIIIUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— o0ecreueHre yCIOBHM, CIIOCOOCTBYIOMINX NPHOOPETEHUIO 00YUYAIOIUMUCS OIbITA PA3HOOOPA3HOW AEATEIBHOCTH, TIO3HAHUS U CAMOIIO3HAHMUS, KIIFOUEBbIX HABBIKOB
(K.HIO‘IGBI)IX KOMHCTCHI.[I/Iﬁ), UMCIOMINX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUIOB ACATCIIBHOCTHU,

— QopmupoBanue obuell (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE YMEHHUH OOBSACHATh M OLCHUBAThH SBICHUS OKPY)KAIOIEro MHpa,
UCIIOJb3Ysl 3HAHUSI U OIIBIT, MIOJIyYCHHBIE [TPU U3YUYEHUU XUMUH, IPUMEHSTh UX MPH PEIICHUH MPOOJIeM B TOBCEAHEBHOM U3HU U TPYAOBOH JeITEIbHOCTH;

— ¢dopMupoBaHue y OOYYAIOIIUXCS TYMAaHHUCTHYECKUX OTHOILICHWH, MOHUMAHHS [EHHOCTH XUMUYECKUX 3HAHHUU ISl BBHIPAOOTKH SKOJOTMYECKHU IIEIeCO0Opa3Horo
MIOBEJICHUS B OBITY U TPYAOBOH JAEATEIFHOCTH B LIENIAX COXPAHEHHSI CBOETO 3/I0POBhS U OKPYXKAIOWIEH MPUPOIHOI Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO M CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEUENIOBEYECKUX IEHHOCTEH, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPODUIIS U HANIPABIEHHOCTH JalbHEHIIIEr0 00y YeHHSI.

OO011ee YKo 4acoB, OTBEACHHBIX JJISI U3YUYCHUS] XUMHUH HA YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, cocTaBiisieT 136 vacos: B 8 kiacce — 68 vacos (2 waca B HEJEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHMUS

8 KJIACC

[lepBoHayaibHbIe XMMUYECKHE TIOHATUS

[peamer xumun. Posib XUMHK B JKU3HU YelOBeKa. XUMHS B CHCTeMe Hayk. Tena m BemectBa. Ou3nyeckrue CBOMCTBA BEHICCTB. ATperaTHOE COCTOSIHUE BemiecTB. [loHsATHE 0 MeTomax
MO3HaHUs B XUMHUH. UncThle BemmecTBa U cMecu. CriocoObl pa3ieNieHus: CMeCcei.

ATOMBI M MOJICKYJIBI. XHMHUYECKHE dIIeMEHTHI. CHMBOJIBI XUMHYIECCKUX JJIEMEHTOB. [IPOCTEIC U CI0KHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOE YICHUE.

Xumuueckas Gopmyina. BaleHTHOCT aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHTENbHAS MOJEKYJISIpHAs Macca.
MaccoBasi 10J11 XUMUYECKOT'0 JICMEHTa B COCIUHEHHUH.

KonmuectBo BemectBa. Monb. MossipHas Macca. B3anMocBsI3b KOJIMUECTBA, MAacChl M YUCIIa CTPYKTYPHBIX €ANHHMI] BerecTBa. Pacyérel o hopMysaaM XUMHYECKUX COCANHEHHH.

Odu3nyueckue U XUMUYECKHE SBICHUS. XHUMUAYECKas peakuus W e€ MpHU3HaKd. 3aKOH COXPaHEHHS MAacChl BEHIECTB. XMUMHYECKUE ypaBHeHHs. Knaccupukanms XHUMHYECKHX peaknuit
(coeqMHEeHYsI, pa3JIoKEHHs, 3aMelIeHHs, 0OMeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJOi, NpaBuIaMu paboThl B J1abopaTopuu M npuéMaMu oOpamieHus ¢ JIabopaTOpHBIM 000pyJOBaHMEM, M3YYeHHE M ONHCaHHe (pH3NYECKUX CBOWCTB
00pa3oB HEOPTaHUYECKUX BEIIECTB, HaOMIOAeHNE (PpU3NUYecKuX (IUIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpAaHHE caxapa B CTYIKe, KHIIEHHE W KOHACHCAIMS BOIBI) M XUMHUYECKUX (TOPCHUE CBEYH,
NIPOKAJIMBaHUE MEIHOW IPOBOJIOKH, B3aNMO/ICHCTBHE Mella ¢ KHCIOTOH) SIBJICHHH, HaOJII0ICHNE U OIIMCaHUE PU3HAKOB IPOTEKaHNsI XUMUYECKUX PEeaKIui (pa3iioKeHne caxapa, B3anMoecTBHe
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasnoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE jkene3a ¢ pactBopoM comu Mean (I1), nzyuenue cnocoOoB pasjeneHus cMeceid: ¢
MMOMOIIBI0 MAarHuTa, (pUIBTPOBAHUE, BBHITAPUBAHUE, AUCTHIULALMS, XpoMmarorpadus, MPOBEAECHHE OYNCTKU MOBAPCHHOW CONIM, HAONIOJEHHWE W ONMUCAHWE PEe3yJbTATOB NPOBEACHHS OIIbITA,
WIIIFOCTPUPYIOIIET0 3aKOH COXPaHEHUs] MacChl, CO3JIJaHKe MOJieNell MoJIeKy I (I1apOCTePKHEBBIX).

BaskHelinme npeacTaBuTe 1M HEOPraHNYeCKUX BelllecTB

Bo3nyx — cmech rasoB. CocraB Bo3nyxa. Kuciopon — aneMeHT U nmpocToe BellecTBo. HaxoxneHue kuciaopona B Npupoje, GU3ndecKre ¥ XMMHUUECKUe CBOMCTBA (peakuuy TOPeHNs).
Oxcunel. [Ipumenenne kucinopoaa. CriocoOsl OTydeHHs KACIOPO/Ia B Ta00PaTOPUH U MMPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa B mpupozae. O30H — auIoTponHas MOANPHUKALINS KHCIOPOIa.

TerutoBoii 3¢ GekT XMMHUIECKOH peakiy, TePMOXHUMHUUECKUE YPAaBHEHNUS, 9K30- M SHAOTEPMHUYECKHE PeaKknny. TOIUTHBO: Yroib U METaH. 3arps3HeHHe BO3/1yXa, yCHICHHE MapHUKOBOTO
a¢dexra, pa3pymeHne 030HOBOTO CIIOSL.

Bopmopon — aneMeHT 1 mpocToe BemecTBo. HaxoxneHne Bogopoa B mpupoae, Gu3ndeckue 1 XUMHIECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOB! MoTydeHus. KUcmoTs! 1 comm.

ModsipHblit 00bEM Ta30B. Pacy&Thl 0 XUMHUYECKUM YPABHCHHUSM.

®dusnyeckue cBoiicTBa BoAbl. Bona kak pactBopurens. PacTBopsl. HachllieHHbIE U HEHACHIIIEHHBIE pacTBOPBI. PacTBOpUMOCTD BellecTB B Bojie. MaccoBasi 10J1s1 BEllecTBa B pacTBOpE.
Xumuueckue cBoiictBa Boabl. OcHoBaHMs. Posib pacTBOpOB B MPUpOE U B XKHU3HH YenoBeka. KpyroBopoT BoJp! B IpHupoie. 3arpsi3HeHHe NPUPOAHBIX BoA. OXpaHa U OYHUCTKA MIPUPOIHBIX BO.

Knaccuduranus Heoprannmdeckux coemuHeHnid. Okcunpl. Kimaccuukanus okCHIOB: colieoOpa3syromme (OCHOBHBIE, KUCIOTHEBIE, aM(OTepHBIE) B HecoeoOpasyronme. HomeHkmarypa
OoKcuJ0B. Pu3nUecKre 1 XMMUYECKHe CBOMCTBA OKcua0B. [lomydeHne okcuaoB.

OcHoBanus. Knaccudukanus ocCHOBaHUI: MIENOYH U HEPACTBOpUMBIE OcHOBaHUs. HoMeHKaTypa ocHoBaHuMi. du3ndeckue U XUMIYECKHE CBOIiCTBa ocHOBaHHM. [lorydeHne OCHOBaHUIA.

Kucnoter. Kitaccudukanms kucnor. Homenknatypa kucnot. ®usndeckne 1 XUMHUYECKHE CBOHCTBA KUCIOT. Psin aktuBHOCTH MetayutoB H. H. Bekerosa. [Tonydenne kucior.

Comn. Homenknarypa coneit. @uznueckue u XuMH4yeckne cBoiicTa coneit. [Tomyuenue coneil.

I'eneTndeckas cBs3b MEKAY KJIaCCaMU HEOPTaHWMIECKUX COSTUHECHUH.

Xumuueckuil IKCnepumenn .

Ka4eCTBCHHOE OMpEICIICHIE COJEPKAaHUS KUCIOpOoJa B BO3AYyXeE, MONydeHHE, COOMpaHUe, paclio3HaBaHHE M M3YYEHHE CBOICTB KHCIIOpOJa, HAaONIOJCHNE B3aUMOJACHCTBUS BEIICCTB C
KUCJIOPOZIOM U YCJIOBHS BO3HHKHOBEHHUS U NPEKpalleHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHUIOB U ONHMCAHUE UX CBOMCTB, OJIyuyeHHE, COOUpaHKe, Paclio3HaBaHUE U U3yUeHHe
CBOWCTB Bojmopona (TopeHme), B3ammojeiicTBue Bomopona ¢ okcuaoM menu (I1) (Bo3MOXKHO HCIONB30BaHWE BHICOMATEPHAIOB), HAOMIOAEHHE OOpPa3lOB BEIIECTB KOJIMYECTBOM | MOJb,
Hcciel0BaHne 0COOCHHOCTEH PacTBOPEHHUS BELIECTB € PA3IMYHON PacTBOPHMOCTBIO, IPUTOTOBICHHE PACTBOPOB C ONPEAENEHHON MaccOBOM 10Jel pacTBOPEHHOTO BEIECTBA, B3aUMOAEHCTBHE
BOJBI ¢ METalIaMu (HaTpUEM U KajbIMeM) (BO3MOXKHO HCIIOJIb30BAHHE BHUIECOMATEPUAIOB), HCCICAOBaHNE 00Opa3I0B HEOPIaHUYECKUX BELICCTB Pa3sIMUHBIX KJIACCOB, HAOMIOJCHNUE M3MEHEHHS



OKpPAacKH MHIMKATOPOB B PAacTBOPAX KUCIOT U LIeNoYel, H3ydeHue B3auMoieiicTBus okcuna Meau (1) ¢ pacTBopoM cepHOi KHCIOTHI, KUCIOT ¢ METaJUIaMU, PEeaKUid HeWTpanu3aliy, NodydeHIe
HEpacTBOPUMBIX OCHOBAHMH, BEITECHEHUE OJHOI'O METalla IPyTUM U3 PacTBOPA COJIHU, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BaxxHelue K1acchl HeOPraHU4ECKUX COCAUHEHUI.

[epuoauyeckuii 3axon u Ilepuonnyeckas: cucreMa xumudeckux iemenTon JI. U. MenneneeBa. CtpoeHue aToM0B. XumMuueckasi cBsi3b. OKHCIUTEJIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[epBble MOMBITKH KiIacCU(DUKAUH XMMHUYECKUX 3ieMeHTOB. IIoHATHE O Tpymmax CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE M INEOYHO3EMENbHBIE METalIbl, TaJIOTeHBl, HHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpbIe 00pa3yoT aM()OTepHbIE OKCHIBI U THAPOKCHIBL.

[Nepuommueckuii 3akoH. Ileproaudeckas cucreMa XuMuaeckux snemeHToB . 1. MenneneeBa. Koporkonepronnas n aiuHHONEpHoaHas GopMsl [leproaudeckoii cHCTeMbl XUMUYECKHX
anemenToB JI. . Menneneesa. [leprozst u rpynmsl. @u3ndecKuii CMBICI MOPSIIKOBOTO HOMEpA, HOMEPOB MEPHOia U TPYIIIBI HIEMEHTA.

Crpoenne atomoB. CocTaB aToOMHBIX sifep. M3oromsl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB MepBbIX 20 XUMHYECKUX deMeHTOB [lepuoamdeckoii cuctemsr J[. .
MenneneeBa. XapakTepucTHKa XUMUYECKOTO AJIEMEHTA O €ro nonoxenuto B Ilepuonndeckoit cucreme /. V1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS PaIyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMUECKUX W HEMETAJUIMIECKUX CBOICTB 110 TPYIIIaM U IIEPHOIAM.

3navenue [lepuoauueckoro 3akoHa u Ilepuoauyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIA Pa3BUTHsI HayKu U npakTHku. J[. 1. Mennenees — y4EHBbI U IpaskIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (IOJsIpHAS U HETIONSPHAs) CBSI3b. DIEKTPOOTPUIATEIIFHOCTD XUMHUUECKHUX JIEMEHTOB. MIOHHas CBA3b.

Crenenb okucineHus. OKUCINTEIbHO-BOCCTaHOBUTENbHBIE peakiuu. [Iporieccsl OKUCIeHUS U BOCCTaHOBICHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3ydyeHHe o0pasloB BEIIECTB METAUIOB U HEMETAIIOB, B3aMMOJAEHCTBHE THMIPOKCHIA IIMHKA C PacTBOpaMU KHCIOT W ILIEIOoYel, MPOBEACHHE OITBITOB, MIUIIOCTPUPYIOMINX MPHUMEpEI
OKHCIIMTENIFHO-BOCCTAHOBUTEIBHBIX peakuii (TOpeHUe, PEeaKiy Pa3ioKeHHs, COeTUHECHS).

Mesxcnpeomemnmnuoie ceazu

Peanmzanys MeXIpeIMETHBIX CB3€H MPU N3yYEHUH XHMHUH B 8 KJIaCCe OCYIIECTBISIETCS Yepe3 UCIIONb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U HOHATHH, SBISIOIINXCS
CHCTEMHBIMH JJIsl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYIHOTO IUKJIA.

OO01mmue ecTecTBEHHO-HAyYHBIE TOHATHSA: HAay4HBIH ()akT, THIIOTE3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiacCH(UKANWs, MePUOANYHOCTb, HAONIIOIEHNE, SKCIEPUMEHT, MOJICINPOBaHME,
W3MepeHne, MOJIEITb, SIBJICHUE.

®duznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, M30TOIBI, PaJAHOAKTHBHOCTb, MOJIEKYJIA, IEKTPHIESCKHN 3aps], BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, a3, pU3HUecKue BENUIHHBI, €HHUIBI H3MEPEHHS, KOCMOC, TTaHEeThI, 3BE37161, CoIHIIE.

Buonorus: ¢porocunTes, npixanue, obnochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE ITOPOBI, TOJIE3HBIE UCKOTIAeMBbIe, TOILUTMBO, BOJAHBIE PECYPCHI.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOT'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUS

JMYHOCTHBIE PE3YJIbTATBI

JIluyHOCTHBIE Pe3yNbTaThl OCBOCHHUS HMPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsI JOCTUTAIOTCS B XOje OOy4eHHs XMMHH B SJUHCTBE y4eOHOW M BOCIHTATEIHHOW JEATEIBHOCTU B
COOTBETCTBUH C TPAJUIHOHHBIMH POCCHUCKMMH COLMOKYJIBTYPHBIMHA U TyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMH, IPUHSATHIMUA B OOIIECTBE MPABHJIAMH U HOPMAaMH MTOBEICHUS M CIIOCOOCTBYIOT
mporeccaM CaMOIIO3HAHHS, CAMOPA3BUTHS M COIUATM3AIMN 00yYalOIIUXCsL.

JIugHOCTHBIE pPe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS CHUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M PacUIMPEHHE OINbITa NEATeIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCIIMTAHUS:

[EHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYyJIBTyPHOMY, UCTOPHYECKOMY W HAYYHOMY HACIIEAWIO, TIOHUMAHWs 3HAYEHUS XMMHIECKON HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJETh TOCTOBEPHOU MH(MOPMAlLUel O MepeIOBBIX IOCTHKCHHUSX M OTKPBITHIX MUPOBOH M OTEUECTBEHHOI XHUMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00111eCTBa;

2) rpakIaHCKOro0 BOCHUTAHUS:

MPE/ACTABICHUS] O COLMAIBHBIX HOPMax M MpaBWIaX MEXIHYHOCTHBIX OTHOLICHHH B KOJUJIGKTHBE, KOMMYHHUKAaTHBHOM KOMIICTCHTHOCTH B OOIIECTBEHHO IOJE3HOM,
Y4eOHOHCCIICIOBATEIECKOM, TBOPYECKOW U JPYTUX BUIAX ACATCIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JAEATENHPHOCTH IPH BBHIOJHEHWU YYEOHBIX, MMO3HABATCIBHBIX 3ajad,



BBIMOJTHEHUH XUMHYIECKHUX IKCIIEPUMEHTOB, CO3/IaHUH yYEOHBIX MIPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHUIO M B3aMMOIIOMOII B IPOIIECCE 3TOH y4UeOHOH AesITeIbHOCTH, TOTOBHOCTH OIIEHUBAaTh
cBOE TIOBE/ICHHUE U MTOCTYIIKU CBOMX TOBAPHILEH C TO3ULUN HPAaBCTBEHHBIX U IIPABOBBIX HOPM C y4ETOM OCO3HAHUS MOCIEICTBUI IOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSL:

MHPOBO33pEHYECKHE TPEACTABICHHUA O BEIIECTBE M XUMHUECKOH pEaKIHu, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH M COCTABIISIOLIME OCHOBY JUIl HMOHMMAaHUS
CYIIHOCTH HAy4HOH KapTHHBI MHpa, TPEJCTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHUPOIBI, B3aUMOCBS3SX UYEJIOBEKAa C MPUPOJHOH Cpelod, O pOJM XMMHUH B MO3HAHUH ATHX
3aKOHOMEPHOCTEH;

MI03HaBaTeJIbHBIE MOTHBBI, HAlpaBiCHHbIE HA IOJTyYCHHE HOBHIX 3HAHWH 110 XUMHHU, HEOOXOAMMEIE Ui OOBSCHEHMS HaOJIIOJAaeMBIX IIPOIECCOB M SIBJICHHH, I03HABaTENHHOMH,
MH()OPMAIIMOHHOH M YNTATENbCKOH KyJNbTYpHI, B TOM UYHCJIE HABBIKOB CAMOCTOSITENBHOM PabOTHI ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOU JINTEPATypOH, HOCTYMHBIMH TEXHHUECKUMHU CPEICTBAMU
HMH(OPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpec K 0Oy4YEeHUIO M MO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOEKTHOH M HCCIENOBATENBCKON IESTENPHOCTH, K OCO3HAHHOMY BBIOODY
HAIIPaBJICHHOCTU U YPOBHS 00ydIeHHS B JaTbHEHIIEM;

4) dpopMupoBaHHsI KYJIbTYPbI 310POBBSI:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHMS K CBOEMY 3JI0pPOBBIO, YCTAHOBKH Ha 3[OPOBBIM 00pa3 >KU3HM, OCO3HAHHUE IOCIEACTBUN M HENPHUATHE BPEIHBIX MPHBBIYEK
(YHOTpeOIeH s alIKOT0JIs, HAPKOTHKOB, KyPEeHNs), HEOOXO0IUMOCTH COOIIIOICHHS ITPaBII 0E30IIaCHOCTH IIPH 00palIeHH! ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOM KHU3HM;

5) Tpy/10BOro BOCIIMTAHMS

HHTEpeC K MPAKTHYECKOMY HM3YyUYCHHUIO Npodeccuil M Tpyda pa3iMuHOTO Poja, YBaXKEHHE K TPYAy M pe3yjbrataM TPYJOBOH NESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
MIPeAMETHBIX 3HAHHH 10 XUMHH, OCO3HAHHBII BBIOOP MHAMBUAYaNTbHOH TPAaeKTOPHH HMPOIOIDKEHUS 00pa30BaHHS C YIETOM JIMIHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
HMHTEPECOB M MOTPEOHOCTEH, yCIIENTHON MPOo(ecCHOHATbHOM AeITeTbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHHH, TOTOBHOCTD aJallTHPOBATHCS B TPO(ECCHOHATBHOMN Cpeze;

6) IK0JIOrH4eCKOro BOCIUTAHNUA:

9KOJIOTHYECKH Ielieco00pa3Hoe OTHOIIEHHE K NMPHpPOJe KaK MCTOYHMKY JKM3HH Ha 3emile, OCHOBE e CyIIeCTBOBAaHMS, TOHIMaHUE IIEHHOCTH 30pPOBOTO M 0e30macHOTro o0pasa »KM3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXMYECKOMY 37I0pPOBBIO, OCO3HAHNE IIEHHOCTH COOIOACHHS IIPaBMII OE30IacHOTO MOBE/ICHNUS IPH paboTe C BEIECTBAMH, a TAKKe
B CHTYalUsIX, yTPOXKAIOIINX 3JOPOBBIO U JKH3HU JIIOJEH;

CIOCOOHOCTH MPHUMEHSTH 3HAaHWS, ITOJy4aeMble TPH M3YYeHUH XUMHH, JUIS PeLIeHHs 3a/1ad, CBA3aHHBIX C OKPYIXKAIOIIeH MPUPOIHON CPEHOi, I MOBBIIICHHS! YPOBHS 3KOJOTHYECKOM
KyJIbTYPBI, OCO3HAHUS TJIOOATEHOTO XapaKTepa HKOJIOTMYECKHX MpOoOJIeM U IMyTeH MX PelIeHHs MOCPEACTBOM METOJO0B XHUMHH, 3KOJOTHYECKOTO MBIIIIEHHS, YMEHHS PyKOBOACTBOBATHCS MM B
[103HaBaTEIbHOM, KOMMYHUKAaTUBHON U COLUANIBHOM MPAKTHKeE.

METAINIPEJMETHBIE PE3YJIbTATbI

B cocraBe MeTanmpeaMETHBIX pPe3yNbTATOB BBLICISIOT 3HAYMMBIE IS ()OPMHUPOBAHUS MHPOBO33PEHUS OOIIEHAyYHBbIE MOHATHS (3aKOH, TEOpHs, NPUHIMI, TUIOTe3a, (akKT, CHCTEMa,
MpoLecC, SKCIEPUMEHT H JIPYTroe.), KOTOPbIe UCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEAMETaxX M MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 STHX MPeIMETOB ()OPMHUPOBATH MPECTaBICHHE O
LIEJIOCTHOI HAay4YHON KapTHHE MHpa, M yHHBEpcalbHbIe ydeOHbIe AeiicTBHs (TIO3HABAaTEeIbHBIE, KOMMYHHKATHBHBIC, PETyISTUBHEIE), KOTOPHIE 00ECIEUNBAIOT (POPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTENFHOMY IUIAHUPOBAHHIO M OCYIIECTBICHUIO YYEOHOM eI TeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBePcaJIbHbIE YueOHbIe AeiicTBUS

Bba3oBble Jornyeckue JeicTBUs:

YMEHHSA HCIIOJIB30BaTh l'lpl/léM])I JIOTUYECKOT'O MBILUICHUA IPHU OCBOCHUH 3HAHWH: PacKpbIBaTb CMBICIT XUMHYCCKHUX MMOHATHI (Bbl}le)’[ﬂTb UX XapaKTEPHBIC NMPU3HAKH, yCTaHABJIUBATH
B3aHMOCBSI3b C APYTUMH MOHSITHSIMHU), UCTIONB30BATh MOHATHS JUISI OOBSCHEHHS OTAENBHBIX ()aKTOB W SIBICHHH, BEIONPATh OCHOBAHMS U KPUTEPHUH JUIS KIACCH(UKANHA XUMIYECKUX BEIIECTB U
XUMHYCCKHUX peaxunﬁ, yCTaHaBJIMBaTb NPUINHHO-CIICACTBEHHBIC CBA3U MEXAY OG’beKTaMI/l U3Yy4Y€HUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (I/IHlly](TI/IBH])Ie, ACAYKTHUBHBIC, 110 aHanomn), JACJIaTh
BBIBOJIBI U 3aKITIOYEHHUS;

yMEHHE NPUMEHSTh B MPOLeCCe TMO3HAaHMs MOHATHS (MPEAMETHbIE W METampeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJEINH, WCIONb3yeMble B XMMHH, MPEOOpa30OBBIBATh IIHPOKO
MIPUMEHSIEMbIE B XMMHH MOJICIIbHBIC TTPEACTABICHNS — XUMIUUECKUI 3HaK (CHMBOJI JJIeMEHTa), XUMHUUecKast GopMyiia M ypaBHEHHE XUMUIECKOH peakuy — MPH PelIeHHH yueOHO-T03HaBaTEeIbHBIX
3a7a4, ¢ y4éTOM 3THX MOJENBHBIX MPEACTaBICHUN BBISBISTH M XapaKTePU30BaTh CYIIECTBEHHBIE MIPU3HAKU M3yYaEMBIX OOBEKTOB — XUMUUYECKUX BELIECTB U XUMUYECKUX PEAKLUi, BBISBIATH
o011ye 3aKOHOMEPHOCTH, IPHYHHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEUNS B H3yUaeMbIX IIPOLECcCax M SIBICHHUAX.

Ba3zoBble ucciegoBatesbcKue JeiicTBUA:



yYMEHHE MHCIIONIb30BaTh IOCTaBICHHBIE BOIPOCHI B KauecTBE WHCTPYMEHTAa IO3HAHUS, a TakXKe B KadeCTBE OCHOBBI JUIl ()OPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE IMPAaBHILHOCTU
BBICKa3bIBAEMBIX CYXKIICHUIH;
MIPUOOPETEHUE OIIBITA 110 IUIAHWPOBAHHIO, OPTaHU3AIMN M IPOBECHHUIO YUCHHYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIONATh 32 XOZOM IIPOIlecca, CaMOCTOSTENIbHO IIPOTHO3UPOBATh €T0
pe3ynbTaT, GopMyIUpoBaTh 0OOOIIEHUS U BEIBOJBI IO pPe3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEA0BAHMS, COCTABIATh OTUET O MPOAENaHHOH paboTe.
Pabora ¢ nndopmanmeii:
YMCHHE BbIOUpaTh, aHAIM3UPOBATH M MHTEPIPETHPOBATh MH(GOPMALMIO PA3IMYHBIX BHUAOB M (OPM NPEACTABICHMS, MOJMYYaeMyI0 M3 Pa3HbIX MCTOYHHKOB (HAay4YHO-TIOIYJISIpHAS
JIUTEepaTypa XUMHUIECKOTO CO/Iep)KaHMsI, CIIPABOYHEIE TOCOOHs, pecypchl VIHTepHeTa), KpUTHIECKH OL[EHUBATh IPOTHBOPEUHNBYIO M HEJJOCTOBEPHY IO HH(MOPMAIIHIO;
YMEHHE IPHMEHATh PA3IMIHBIE METOABI U 3allPOCHl IPH MOUCKE U 0TOOpe MHGOPMAIUH U COOTBETCTBYIOIIUX NAHHBIX, HEOOXOANMBIX JUIS BBIIOJIHEHUS Y4eOHBIX U MO3HABATEIBHBIX
3a1a4 ONpeneséHHOro TUIa, IPHOOPETeHHe OIbITa B 00JIaCTH MCIOJIB30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO MCIIOIb30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENHHO BBIOMpATh ONTHMANbHYIO ()OPMy IIPEACTaBICHUS MHGOPMALUK U HWILTIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, IUarpaMMaMH, APYTUMHU
(dopmamu rpadUKH U HX KOMOUHAIHSMU;
YMEHHE HCII0JIb30BaTh U aHAJIM3HPOBATh B IIpoIlecce YIeOHOH M HCCIIe0BaTeIbCKOH NesTeIbHOCTH HH(OPMANNIO O BIVSIHUY ITPOMBIIUIEHHOCTH, CEIILCKOTO XO35HCTBa U TPaHCIIOpTa Ha
COCTOSIHUE OKpYXKarollel IpUpoaHOI cpebl.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHBIE YUeOHbIe TeHCTBHS:
YMEHHS 33/1aBaTh BOIIPOCHI (B XOJ€ AManora u (MiaM) JUCKYCCHH) IO CYHIECTBY 0OCY)KHaeMOH TeMbl, (hOpMyINpOBaTh CBOHM HMPEUIOKEHHS OTHOCHTENILHO BBIMOIHEHUS MPEII0OKEHHOMH
3aj1a4y;
YMEHHS HpEJCTaBIATh IONydIEeHHbIE PE3yNbTaThl ITO3HABATEIBHON AESITENHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; HENaTh MPE3CHTALHIO Pe3yIbTaTOB BBINOJHEHHS XUMHYECKOTO
9KCIepUMeEHTa (JJa00pPaTOPHOTO OIBITA, TA00OPATOPHOI PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa);
YMEHHSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATENBHOH M MCCIEIOBATENHCKOW NESTEIbHOCTH NMPHU PEIICHWH BO3HHMKAIOIIMX MPOOJIeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTNIACOBAaHMS MO3MIUH (0OCykmeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITypMbI», KOOPAWHAIMSA COBMECTHBIX NEHCTBHI, ONpE[eNeHNe KPHTEPHEB IO OLEHKE KadecTBa
BBIMOJHEHHOW paOOThI U APYTHE).
PeryasiTuBHBIe yHHBepcalbHble yueOHbIe JeiiCTBUS:
YMEHHE CaMOCTOSTEIBbHO ONPENeNsTh LENU JSSITENIbHOCTH, IUIAaHUPOBaTh, OCYIIECTBISATh, KOHTPOJIMPOBATh M IPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO AEATENHHOCTB, BHIOMPATH
Hanbonee 3((GEeKTUBHBIE CIOCOOBI peImeHns y4eOHBIX M ITO3HABATENBHBIX 33/1a4, CAMOCTOSITENHHO COCTABISATH WIIM KOPPEKTHPOBATH MPEIOKEHHBIH aJTOPUTM AEHCTBHI NPH BBITOIHEHUH
3a7aHuil ¢ y4€TOM HOJTydeHHs HOBBIX 3HaHUH 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX U PEaKIHsX, OLEHUBATh COOTBETCTBHE ITOJYYEHHOTO Pe3ysIbTara 3asBICHHOHU IIe1, YMEHHE UCIIONb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUH.
MNPEJMETHBIE PE3YJIBTATBI
B cocTaBe nmpeqMeTHBIX pe3yJbTaTOB 0 OCBOSHHUIO 0053aTENBFHOTO COJCPKaHMs, YCTAHOBICHHOTO JaHHOH (enepaibHOil pabodeill IporpaMMoi, BEIIEIAIOT: OCBOCHHBIE 00yYalOIUMUCS
Hay4HbIe 3HaHHS, YMEHHS U CII0CO0bI IeHCTBHH, creruduaeckue I MpeAMETHOH 00macTH « XUMUSD», BUIBI AESTEIFHOCTH IO TTOJIyIeHHIO HOBOT'O 3HAHMUS, €T0 HHTEPIIPETAIUN, TPeoOpa30BaHHIO
U IPUMEHCHHUIO B Pa3jIMYHBIX y'~l66HbIX U HOBBIX CUTYaAIlUAX.
K xoHmy o0ydenus B 8 kj1acce IpeMeTHBIC pe3yIbTaThl Ha 6Q30BOM YPOBHE HOJDKHBI OTPaKaTh C(OOPMUPOBAHHOCTD y 00YUAIOIINXCSI yMEHUH:
®  PacKpHIBATh CMBICT OCHOBHBIX XMMHYECKHX MOHSTHI: aTOM, MOJEKYJa, XUMHIECKHH SJIEMEHT, IPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOMHOPOJIHAs),
BAJICHTHOCTb, OTHOCHTEJIbHASI aTOMHAsi U MOJISKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBast J0JISl XUMHUYECKOTO 3JIEMEHTa B COSIUHEHUH, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHUIATEILHOCTh, CTENECHb OKHCIICHHS, XMMHYEcKas pPeaknus, KIacCH(pUKamms peakIuil: peaKkIiH COCJWHCHUS, PeaKIUH
pa3nokKeHHs, PeaKluy 3aMeleHHs, peakiMd 00OMEeHa, IK30- U IHAOTEPMHUUYECKHE PEaKIHH, TEIUIOBOW P (EKT peakuuu, sapo aToMa, JICKTPOHHBIH CJI0i aroma, aTOMHasi OpOHTalb,
paaunyc aToMa, XUMHYECKas CBA3b, IOJAPHAA U HETIOJIAPpHAsA KOBAJICHTHAsA CBA3b, HOHHAA CBA3b, NOH, KATUOH, aHWUOH, paCTBOP, MacCcoBas J0JIs BEIIECTBA (l'[pOL[eHTHaﬂ KOHL[CHTpaLIl/Iﬂ)
B PacTBOpE;

®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATHH U IPUMEHSATH STU ITOHATHS IIPU ONMCAHNH BEIIECTB U UX IPEBPAIICHHH;

®  JICHONB30BaTh XUMHUYECKYIO CHMBOJIHMKY IJISI COCTaBJICHUS ()OPMYJI BEIIECTB ¥ yPaBHEHUH XUMUYECKHUX PEaKIHnii;



OIIPENEeNSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBEIX COSIUHEHMSX, CTENICHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IIPHHAUICKHOCTD BEIIECTB K ONPEIEIEHHOMY
KJ1acCy COeIMHEHHH 1o GopMynaM, BUIL XUMUYECKOH CBA3M (KOBAJICHTHAS M HOHHAS) B HEOPTAHMYECKUX COCTUHEHMSX;

packpsiBaTh cMbIca [lepuoauueckoro 3akoHa [. M. MenneneeBa: 1eMOHCTpUPOBATh NIOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKHX AJIEMEHTOB OT MX IMOJIOKEHUS B
[lepuoamueckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHUs, 3aKOHA ABOTaJpo;

ONHUCHIBATh M XapaKTepH30BaTh TaOmH4Hyo (opmy Ilepromudeckoil cHCTEMBl XMMHYECKHX 3JEMEHTOB: Pa3iIMyaTh MOHSATHS «TJIaBHas MoArpymmna (A-Tpynma)» W «rmoO0odHas
noarpynna (b-rpynma)», Mansle n OGonbIIME MEPHOJBI, COOTHOCHTH 0003HAYEHHs, KOTOpble uMMeloTcs B Tabmuue «llepuomndeckas cucreMa XuMHYecKux snemeHToB [, .
MenpeneeBa» ¢ YACIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB ¥ 3apsi s/pa, 00lIee YiciIo 3JIeKTPOHOB U paclpeeieHne UX M0 3JIEKTPOHHBIM
CII05IM);

KIacCH(HUIUPOBATh XUMUYECKUE HIEMEHTHI, HEOPTraHUIECKHE BEIIECTBA, XUMUIECKHE PEaKIuu (II0 YHCITy U COCTaBY YJacCTBYIOIINX B PEAKIIUH BEIIECTB, M0 TEINIOBOMY 3D eKTy);
XapaKTepH30BaTh (ONMUCHIBAaTh) OONIME XMMHUYECKHE CBOMCTBA BELIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPIKAAsl OMHCAHME MPHMEpPAaMU MOJIEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOMINX
XUMUYECKUX peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX Ka4ECTBEHHOT'O COCTAaBa, BO3ZMOXHOCTH NIPOTEKAHUS XMMUYECKUX MPEBPAILCHUI B Pa3IMYHbIX YCIOBUSAX;

BBIYUCIIATE OTHOCHTENIBHYIO MOJICKYIIPHYIO U MOJSIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJNIO XMMHYECKOIO 3JI€MEHTa 0 (opMylie COeIMHEHHMS, MACCOBYIO JIOJNIO BEILECTBA B
pacTBope, IPOBOAUTH PacyEThl 110 YPaBHEHUIO XUMUYECKOM peakiuy;

MIPUMEHATh OCHOBHBIC OIEpallii MBICIUTENPHOH AEATENPHOCTH — aHajiW3 M CHHTE3, CpaBHEHHE, 00O0OLIeHHe, CHCTeMaTH3alHio, KJIAcCH(OUKAIWIO, BBLIBICHHE IPHYMHHO-
CIICICTBEHHBIX CBSI3€H — I M3Y4eHHS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIMH, €CTeCTBEHHO-HAy4YHbIE METOABl MO3HAHHMA — HAOIIOJCHHE, M3MEpPeHHe, MOJACIHPOBAHUE,
9KCIIEPUMEHT (peaIbHbII U MBICIICHHBIH);

ClIeIoBaTh MpaBMIIaM IMOJIB30BaHHUS XUMHYECKOI MOCYHOH M Ja0opaTOpHEIM 00OPYAOBaHHEM, a TaKXKe MpaBHiIaM OOpAILEeHHs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMH IO
BBIMIOJTHEHHUIO JTA00PAaTOPHBIX XMMHUUYECKUX OIBITOB IO MONYyYSHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C OMpPEIEIEHHON
MaccoBOH J10Jiel pacTBOPEHHOTO BEILECTBA, IJIAHUPOBATh M MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PAaCTBOPOB LIeJ04el U KHUCIOT ¢ MOMOIIBIO HHIUKATOPOB
(maxmyc, heHondTanenH, METHIIOPAHX U IPyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KonnyecTBo yacos
Ne JnexkTponnsble (HuppoBbIe)

HanmenoBanue pa3iejioB M TeM NPOrpPaMMbl Bceero
n/n KonTpoJibHbIe padoThl IIpakTnyeckne paéoThl o0pa3soBaTeJbHble PeCypChl

Pazgen 1. IlepBoHayajbHble XHMMHYECKHE IOHATHUS

11 XuMuUst — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 Bbubaroreka [JOK
' MPAKTHYECKOM JIEATENHHOCTH YEIOBeKa https://m.edsoo.ru/7f41837¢c
bubaunoreka [JOK
1.2 BermiecTBa U XUMHUYECKUE PEAKLIUH 15 1 https://m.edsoo.ru/7f41837¢
HWroro no pazaeny 20

Pa3nen 2. Baxcneiimue npecraBuTe 1d HEOPraHNYeCKUX BelIeCTB

Bubanoreka [IOK
2.1 B LK 1T 6 6
O3HyX. THCIOPOA. LLOHATHE 0h OKCHIaX https://m.edsoo.ru/7f41837¢c
Bbubaunoreka [IOK
2.2 B 11 1
onopo.IToHATHE 0 KUCIIOTaX U COJSX 8 https://m.edsoo.ru/7f41837¢
Bbubanoreka [IOK
2.3 Bopna. PactBopsl. [ToHsiTHE 06 OCHOBAHHAX 5 1 1 https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI HEOPTaHUIECKUX 1 1 1 Bubmorexa LIOK
' coeIMHEHH https://m.edsoo.ru/7f41837¢c
HWroro mo paznery 30

Pa3nen 3. llepuoauyeckuii 3axon u [lepuoanueckasi cucrema xumuueckux 3jiemMeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBsA3b. OKHCINTEIbHO-
BOCCTAHOBHTEJIbLHbIE PeaKIUH

IIepuoauueckuii 3axon u Ilepuoauueckas

Bbubanoreka [IOK
3.1 CHCTEeMa XUMUYECKUX 3jemeHToB /1. U. 7 1

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

MenneneeBa. CTpoeHue aToma

32 Xumuueckas cBA3b. OKUCIMTEIIBHO- 8 1 Bubnuoreka [IOK
' BOCCTAHOBHTEIIbHBIE PEAKIMU https://m.edsoo0.ru/7f41837c
Bubmorexa LJOK
|54 15
TOTO O pasery https://m.edsoo.ru/7f41837¢
Bubnuoreka [IOK
PesepBHoOe Bpemst 3

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

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 5
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IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

KoauuyecTBO 4acoB

JJeKTpOHHBIE HN(POBbIe

Ne Tema ypoka
a/n KonTpoJibHbIE [pakTuyeckue obpa3soBaTeabHbIE
pecypcebl
1 IIpenmer xumuu. Poib XMMHU B )KU3HU YeJIOBEKa. Bbubaroreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
9 o e 0 METOMAX HO3Ha Bubmuoreka [JOK
FUTTHE © METOAAX TOSHATIGLE XHMUH https://m.edsoo.ru/ff0d227e
II 6ota Ne 1 «I1 o
PATOPHI I 1D patt https://m.edso0.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBaHHEM»
4 UYucrele BemecTBa 1 cMecH. CriocoObl paseneHus Bubmmorexa IJOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 IIpakTrueckas pabora Ne 2 «Pa3nenenue cmeceit Bubmmorexa IJOK
(Ha IpUMepe OYKMCTKH TIOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE IIEMEHTHI. 3HAKH (CHMBOJIBI) bubmoreka [JOK
XHUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocteie u cio © BeIIecTBa Brbmmorexa LIOK
THIE M CIIOJKHBIC B TB
p - https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYJISIPHOE yYECHHE BuGmrorexa LIOK
yBIpHOS Y https://m.edsoo.ru/ff0d2d50
. ;%(aKOH ZZCZOH;ZTBH. czcg:;:em(e)zm.a - BuGmiorexa LIOK
AMHIYecKast MyJia. HTHOCTH aTOMOB
pMY https://m.edsoo.ru/ff0d2eae
XHUMHUYECKUX JIEMEHTOB
OTHOcuTeNbHas aTOMHast Macca. OTHOCUTEIIbHAS bubnuoreka [JOK
11
MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1sI XUMUYECKOTO JIEMEHTA B Bubmorexa LJOK
COCAMHECHHH https://m.edsoo.ru/ff0d350c
bubnuoreka [JOK
13 K . Mons. M
onu4ecTBo BemecTBa. Mousib. MomsipHast Macca https://m.eds0o.ru/ff0d5230
14 ®dusnueckre 1 XUMUYCCKUE SBJICHUSA. XUMUYECKast bubnuoreka [JOK
peakius https://m.edsoo.ru/ff0d37fa
15 IIpuzHaku 1 ycioBUs MPOTEKAHUS XUMHUYECKUX Brnbmorexa [JOK

peaxiuii

https://m.edsoo.ru/ff0d3al6
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16 3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMUYECKHE Bubmnoreka [TOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruncnenus konuuecTsa, Macchl BEIMIECTBA 110 Bubmuoreka [JOK

17 .

YPaBHEHMSIM XUMHIECKHX PEaKInit https://m.edsoo.ru/ff0d5708

18 Knaccnguxarus XuMAIeCKUX peaKnuii Brnbmmorexa IIOK
(coemuHEHHs, Pa3IOKEHHsI, 3aMEILCHHS, 0OMEHA) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4Y&HBIA-3HIUKIONEIUCT. Bubmnorexa [TOK
O0001IeHAE ¥ CHCTEMAaTH3alus 3HAHUIH https://m.edsoo.ru/ff0d40c4

20 Konrposbnas padora Nel no teme «Bemectsa n Bubmmorexa IJOK
XUMHYECKHE PEaKIII https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech ra3oB. CocTaB Bo3ayxa. Bubmorexa LJOK
Kucnopox — anemeHT u npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e

g | e e

peard - ToP ' https://m.edsoo.ru/ff0d4614
OKCHIaX

23 Crioco0rI OTydeHHsT KUCIOPOAa B 1a0opaTopuu U Bubmuorexa LJOK
HPOMBIIIIEHHOCTH. [IpUMeHeH e KucIopoia https://m.edsoo.ru/ff0d497a
T . .

| Sttt e o

P P ’ https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYECKHX PEaKIHAX

25 TomnuBo (HedTh, yrone U MeTaH). 3arpsi3HeHHE bubmoreka [JOK
BO3/1yXa, CIIOCOOBI €ro MPEA0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a

2% IMpaxtnueckas pabota Ne 3 o teme «IlonydyeHue bubmoreka [JOK
1 cOOMpaHue KKCIOPOa, U3yIeHHE ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2

97 Bomopon — smeMeHT 1 mpocToe BEIeCTRBO. Bubmorexa LJOK
HaxoxeHue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 dusnveckre 1 XUMUYECKHE CBOWCTBA BOJIOPO/A. bubnuoreka [JOK
TIpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 I Bubmorexa LJOK

OHSTHE O KUCJIOTaxX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Croco0bl nosyue 0J]0po/ia B 1ab0paTo Bubmnorexa LIOK
11 bI IIOJIYUCHHS B B JI. 'TOPUH
Y HOPOR patop https://m.edsoo.ru/ff0d4ddo
[IpakTuyeckas padora Ne 4 o reme «Ilomyuenune bubmmorexa [JOK

31 .

" coOMpaHue BOAOPOIa, H3yIEeHHE ero CBONCTB» https://m.edsoo.ru/ff0d4f42
bub. K
32 MomnsipHblii 00bEM ra3zoB. 3akoH ABoraapo nommorexa LIO

https://m.edsoo.ru/ff0d542¢
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Brrunciaenuns 00b€Ma, KOIMUECTBA BEIISCTBA r'a3a

Bubmuoreka [JOK

33 o e"ro HU3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH https://m.edsoo.ru/ff0d55a0
00BEMY
B 0bé
(o | Db e e
PCAKIIHH Ha OCHOBE 3ai0Ha OUBEMHBIX OTHOMICHHH https://m.edsoo.ru/ff0d5708
raszon
35 o . Bubmoreka [JOK
M3MUYCCKUE U XMMHYECKHE CBOMCTBA BOJIBI
A https://m.edsoo.ru/ff0d587a
Bubmuoreka [JOK
36 C i. IT §)
ocrtaB ocHOBaHUil. [loHsATHE 00 MHIUKATOpaxX https://m.edsoo.ru/ffod59e2
B .H
3 wemacumenmie pactsops. Maccosas rors BuGanorera LIOK
H PacTBOpEL A https://m.eds00.ru/ff0d5b40
BEIIECTBA B PaCTBOpE
11 6ora Ne 5
38 «1?[2“;12:2:;3;5: (;Tc?rB(: 0: 2 :'IM: eIEHHON Bubmmorexa LIOK
P N N P P. pei https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA»
39 Kontpospnas padora Ne2 no reme «Kucnopon. Bubmorexa LJOK
Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIIBI: COCTaB, KiIacCU(HUKAIINA, HOMEHKIIATYpa bubmorexa LIOK
AR ’ H, P https://m.edsoo.ru/ff0d664e
a [Tonyuenue 1 XMMUYECKHE CBOMCTBA KUCIIOTHBIX, bubnuoreka [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OCHOBaHUS: COCTaB, KJIaCCUPHUKALINS, Bbubanoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne U XUMHYECKHE CBOMCTBA OCHOBAHUM bubmorexa [IOK
Y https://m.edsoo.ru/ff0d67ca
m K o Bbubanoreka [IOK
WMCIIOTBL: COCTaB, KIaCCH(UKALIMS, HOMEHKIATypa
’ e, P https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue €CKHE CBOMCTBA KUCJIO bubmorexa LIOK
JIYVUCHUE U XUMHUY u BOUCTB HNCJIOT
Y https://m.edsoo.ru/ffOdfee2
Conu (cpesHKe): HOMEHKIIATypa, CHOCOOBI bubnnotexa IIOK
46 .
MOJTyYSHHUS, XHMUIECKHE CBONCTBA https://m.edsoo.ru/00ad9474
TIICPUMCHTAJIbHBIX Y I10 TEM HOBHBI
P 8 N https://m.edsoo.ru/00ad9b7c
KJIacChl HEOPTaHUYECKUX COSTUHEHMID)
48 I'enernueckast cBA3b MEXIY KlaccaMu Bbubaunoreka [IOK

HEOPraHWYECKUX COEAMHEHUIN

https://m.edso00.ru/00ad9a50
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Bubmuoreka [JOK

49 0606 7
OOIIEHHE U CHCTEMATH3ALIMs 3HAHUI https:/m.eds00.ru/00ad9ch?
50 Konrposphas padora Ne3 no teme "OcHoBHbIE Bubmnorexa [TOK
KJIaCChI HEOPTaHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9ela
ol 3l'Ie;:pB:;Ie :onlr_,llgm szazcnq)nxzuncn ())(I/IMI/I‘{eCKI/IX BuGmiorexa LIOK
JICMEHTOB. LIOHATHE O TPYTIIAX CXOMHBIX https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 Ilepuonnueckuii 3axoH u Ilepuoaudeckas cucrema Brnbmmorexa IIOK
XUMHUYeCKUX 31eMenToB JI. M. Menzeneena https://m.edsoo.ru/00ada52c
53 eno o Bbubanoreka [JOK
HO/IbI, TPYIIIEI, IT TIIIBI
PHOJIEL, TPYIIIBL, HOXPY https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX siziep. Bubmoreka [JOK
H3zorors https://m.edsoo.ru/00ada342
. | oo e et o
JIEMEHTOB noandeckoi cucremsr 1. .
PHOL https://m.edsoo.ru/00ada6bc
Menneneena
X
o | TS o o
pron o https://m.edsoo.ru/00ada824
Menneneena
3 11
gy | T s e ot
4 P e A y > https://m.edsoo.ru/00ada96e
MeIaror ¥ rpakAaHuH
58 DIEKTPOOTPHULIATEITEHOCTh AaTOMOB XUMHYECKHIX Bubmorexa LIOK
anemenToB/ Beepoccwuiickas ipoBepouHast pabora https://m.edsoo.ru/00adaab8
59 WonHas XuMU4ecKas CBA3h bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 K Bbubanoreka [IOK
OBAJIEHTHAs MOJIAPHAs XUMHYECKAs CBSI3b
P https://m.edso0.ru/00adaab8
61 KoBasneHTHas Hemno. a ecKasl CBSI3 bubmorexa LIOK
B HTHasA HCIIOJISIpHAsA XUMHUY A CBA3b
p https://m.edsoo.ru/00adaab9
62 CTeneHsb OKUCIIEHHS Bubmorexa [1OK
https://m.edsoo.ru/00adae28
63 OKHCIIUTETBHO-BOCCTAHOBHUTE. € peak bubmiorexa [IOK
HNCJIIUTCIIBHO-B! TAHOBUTCJIbHBI nn
peak https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHUCIIUTENN U BOCCTAHOBHUTEIH

https://m.edsoo0.ru/00adb076
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65 Konrposbhas padora Ne4 no teme «CtpoeHue 1 Bubmnoreka [TOK

atoma. XMMHYECKas! CBSI3b) https://m.edsoo.ru/00adb486
66 Pesepsuslii ypok. O0001IeHHE U CUCTEMATH3ALUS 1 Bubmnorexa [TOK

3HaHUH https://m.edsoo.ru/00adb33c
67 PeseprHuslii ypok. O600IIEHNE U CHCTEMATH3aAINS 1 Brnbmmorexa IIOK

3HAHHIT https://m.edsoo.ru/00ad9cb2
68 Pesepsusiii ypok. O0001IeHHE U CHCTEMATH3ALUS 1 Bubmnorexa [TOK

3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJI51 YYEHUKA

» Xumust: 8-# kiacc: 6a30BbI yPOBEHb: yUeOHUK; 5-¢ m3nanue, nepepadborannoe, 8 kiacc/ I'abpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AKiimoHepHOE 00IIeCTBO

«W3naTenbscTBO «HpOCBeIlIeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET

bubnuoreka IIOK
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