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MNOACHUTEJIBHAS 3AIINCKA

IIporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMs COCTaBJIE€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTelNbHOW MPOrpaMMbl OCHOBHOIO OOIIETO
obpazoBanusi, npeacrasieHHbIXx B PI'OC 00O, a takxke Ha ocHOBe (enepanbHON padoueil mporpamMmbl
BOCIIUTaHMUS U C y4€TOM KOHLEIMIMH IPErnojaBaHusl yueOHOro mnpeamera «XuMUs» B 00pa3oBaTENbHbIX
oprann3anusx Poccuiickoit @enepanuu.

[TporpammMa mo XuMuM Ja€T NpeACTaBICHUE O IENAX, OOIIel cTpareruu o0y4eHHs, BOCIUTAHUSA U
pa3BUTHS OOYYaIOIIMXCS CPEeACTBAMM Y4e€OHOro MpeaMeTa, YCTaHABIMBAET 00S3aTeNbHOE IPEAMETHOE
CoJIep>KaHue, IPelyCMaTPUBAET PacIIpeelIEHUE ero 110 KilaccaM U CTPYKTYPUPOBaHUE 110 pa3eiaaM U TeMaM
MIPOrpaMMbl 110 XMMHUH, ONPEIENSET KOJIMYECTBEHHBIE M KAaUECTBEHHBIE XapaKTEPUCTHKHU COAECpXKaHUS,
PEKOMEH1yEeMYIO MOCII€A0BATENbHOCTh U3YUEHUS XUMHUH C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTHUKH y4eOHOr0 polecca, BO3pacTHBIX OCOOEHHOCTEHN 00y4aromuXcsl, OnpeensieT BO3SMOKHOCTH
npeaMeTa sl peau3aui TpeOoBaHu K pe3ynbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpamMMbl
Ha YpOBHE OCHOBHOro oOIIero o0Opa3oBaHMs, a Takke TpeOOBaHMH K pe3yiabTaraM OOydeHHUs XUMHM Ha
ypOBHE Iiefiell M3ydeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOW JESTEIbHOCTH
00y4JaroIerocst o OCBOCHUIO y4eOHOr0 COJIePKAHMUS.

3HaHUE XUMHM CIYXUT OCHOBOM i (OPMHUPOBAHMS MHUPOBO33PEHUS OOYy4arollerocs, €ero
MPEJICTaBICHU O MaTepualbHOM EIMHCTBE MHpPA, BAXKHYIO pPOJb HUrpatoT (opMUpYEMbIE XUMHEH
MPEJCTABICHUS O B3aMMOINPEBPALICHUAX YHEPIHH M 00 HBOJIOIMH BEIIECTB B IPUPOAE, O MYTAX PEHICHUs
rJ100aJIbHBIX MPOOJEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, YHEPreTUUECKON, MUIIEBON U
9KOJIOTHYECKOIN 6€30macHOCTH, TPOOIEM 3IpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH [UIs CcaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPHI
JIMYHOCTH, €€ o01Iel n (yHKIIMOHATIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIICHUS U TBOPUECKUX CIOCOOHOCTEH 00yJaromumxcs, HaBbIKOB
UX CaMOCTOSITEIbHON Y4eOHOH JedTenbHOCTH, SKCHEPUMEHTAIbHBIX M HCCIEI0BATEIbCKUX YMEHMIH,
HEO0OXOMMBIX KaK B MOBCEIHEBHOM JKU3HM, TaK U B IPOPECCHOHANBHON AEATEIbHOCTH;

3HaKOMHT CO CHEeUM(UKON HaydHOrOo MBIIUICHUS, 3aKJIAJABIBACT OCHOBBI LIEJIOCTHOIO B3IUIAJa Ha
€IMHCTBO MPHUPOJBl U YEIOBEKa, SIBISETCS OTBETCTBEHHBIM ATAllOM B (DOPMHPOBAHHUU €CTECTBEHHO--
Hay4YHOU rPaMOTHOCTH 00y4arolInXcs;

Croco0CTBYeT (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOUICHHS K €CTECTBEHHO--HAYYHBIM 3HAHHIM, K
IIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIa/ B SKOJIOIMUeCcKoe 00pazoBaHue 00yUYaromIUXCsl.

JlanHble HampaBiieHHUs B OOy4E€HUU XUMHUHU OOeCreuMBaroOTCs cHeluuKoil coaepkaHus yueOHOro
IpeaMeTa, KOTOPBIM SBISIETCS MeAarornyecky aJaiTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAyKW XMMHH Ha
ONpEIENIEHHOM 3Tane €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro OO0pa3oBaHHS OPUEHTHUPOBAH Ha OCBOEHUE
00YyJaroIUMHCS CUCTEMBI IIEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPTraHUYECKONH XUMHUH U HEKOTOPBIX
OT/I€TIbHBIX 3HAYMMBbIX TOHATHI OpraHNYeCcKOi XUMUH.

CrtpykTypa coaepkaHusi IpOorpamMmbl 110 XUMUU c(pOpMUpPOBaHa HA OCHOBE CHCTEMHOIrO MOAX0Ja K
e€ n3yuenuto. CozeprkaHue CKIaIbIBACTCSI U3 CUCTEMBbI MTOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI TOHATHI O XUMHUECKOH peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BAHBI 110 MPUHIUITY
MIOCJIEI0BATENBHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEJICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KAK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepuoanyeckoro 3akona J[. 1. MeHzieneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;



— Y4EeHHUsI O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 3EKTPOIUTHIECKOM TUCCOMAIINN BEIIECTB B paCTBOPax.

Teopernueckue 3HaAHUS PaCCMATPUBAIOTCS Ha OCHOBE SMITUPUYECKU TOTYYCHHBIX U OCMBICTICHHBIX
(hakTOB, Pa3BUBAIOTCS TMOCIEAOBATEILHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITTONHSS ()YHKIIMH OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS M MOJIYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpamMmsbl MO XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O XHMHUYECKON
COCTaBJIAIOLIECH HAYYHOW KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOAbI, HUEHHOCTHOIO OTHOLIEHUS K
HAayYHOMY 3HAHHUIO U METO/IaM MO3HaHUA B HayKe. M3ydeHne XUMHUM MPOUCXOAUT C IPUBJICYCHUEM 3HAHUI
13 paHee M3YUYCHHBIX yUeOHBIX peaMeToB: «OKpyKawmmii Mupy», «buonorus. 5—7 kinacce» u «dusuka. 7
KJI1ace».

[Ipu u3yyeHN XUMUU TPOUCXOAUT (POPMUPOBaAHKE 3HAHUI OCHOB XUMUYECKOW HayKH KakK 00iacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUYECKOW JEeSATENbHOCTH YeNOBEeKa M KaK OJAHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpHL. 3a7aua yueOHOro MpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XHMHUECKUX 3HAHUN
— BaXHEHMMX (DAKTOB, TMOHATUHN, 3aKOHOB M TEOPETUYECKHX IMOJNOKEHHH, MOCTYIMHBIX O0O0OIICHUIA
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAayKd, B TMPHOOIICHWH K HAyYHBIM METOJaM IO3HAHHS TPHU
W3YYCHUHU BEIIECTB U XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHUHU MMO3HABATEIBHBIX YMEHUHN U UX
MPUMEHEHUH B Y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOSHUU PaBUI
0e30macHOro OOpaIIeHHs! C BEMIECTBAMH B ITOBCETHEBHON KU3HM.

[Tpu M3yuyeHNH XMMHUU Ha YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHMs BaXHOE 3HAYCHHE NPUOOpPETH
TaKue 1eNU, KakK:

— (opMUpOBaHHME MHTEUIEKTYQIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TMPUHSATHIO PEIICHHUH, CIIOCOOHOW aJanTUpPOBAaThCA K OBICTPO
MEHSOLIUMCS YCIIOBUSIM KHU3HU;

— HaIpaBJIEHHOCTh O0YyUEHHUs Ha CUCTEMATUYECKOE MTPHOOIIEHNE 00YIarOIIMXCsl K CaMOCTOSI TENbHON
MO3HABATEIILHON JEATENbHOCTH, HAYYHBIM METOJaM IMO3HaHUS, (POPMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE
CHOCOOHOCTEH K XUMUM;

— o0ecrneYeHre yCIOBHi, CIIOCOOCTBYIONMINX MPUOOPETEHHUIO 00YyUaIOIIUMICS OIBITa Pa3HOOOpa3HOM
NESTENbHOCTH, TMO3HAHUS U CaMOMO3HAHUA, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUH), UMEIOLIUX
YHHUBEpPCAITbHOE 3HAYCHHE IS PA3TUYHBIX BUJIOB JIEATEIbHOCTH;

— (QopmupoBanue oouel (yHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOH IPpaMOTHOCTH, B TOM YHCIE
yYMEHHI OOBSICHATH M OIICHUBATH SIBIICHUSI OKPYKAIOIIET0 MHPA, HUCIONB3Ys 3HAHUS U OIBIT, MOTy4YeHHBIC
MpH U3Yy4EeHUH XHUMHUHU, MPUMEHSTh MX MpPU PEHIeHUH MpoOJeM B TOBCETHEBHOW XU3HU MU TPYIOBOM
NeSITEIbHOCTH;

— ¢dopmupoBaHre y OOydYalOUIMXCSd TYMaHUCTHYECKUX OTHOIICHUW, TOHWUMAHHS I[CHHOCTHU
XUMHYECKUX 3HAHUU Ui BBIPAOOTKU HKOJIOTMYECKHU 1€1eCO00pa3HOro MOBEACHUSI B OBITY U TPYIIOBOM
JEeSITEIbHOCTU B LIEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY KarOIe MpUPOIHON CPEebl;

— pa3BUTHE MOTUBAIIUU K 00y4EHUI0, CTIOCOOHOCTEH K CAMOKOHTPOITIO i CAMOBOCIIHTAHUIO HA OCHOBE
yCBOEHHUsI OOIIEUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpaBJIEHHOCTHU JalbHEHIIIEr0 00y4eHHUsI.

OOmiee 4MCIO YacoB, OTBENEHHBIX ISl HM3YyYEHHs] XHMHUU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3oBanus, coctaBysieT 136 yacoB: B 8 kitacce — 68 yacoB (2 Jaca B Hezeno), B 9 kimacce — 68 gacoB (2
gaca B HEJIEIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHaya/bHBIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poib XMMHUM B JKM3HHM 4YeEJIOBEKa. XUMHSI B CUCTEME HayK. Teina M BEIIECTBa.
®du3nyuecKkre CBOWCTBA BEIIECTB. ArperarHoe cocTossHue BemiecTB. [loHaTre o MeTogax nmo3HaHus B XUMUH.
UucTtsie BemecTBa U cMecu. CiocoOBI pa3/iesICHUs CMECEH.

ATOMBI M MOJIEKYJIbl. XMUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKMX 3JIeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumuyeckasi popmysa. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHas MOJIEKYJsIpHas Macca. MaccoBas Jois
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monb. MomnsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAcChl M 4YHUCIa
CTPYKTYPHBIX €IMHHMII BerecTBa. Pacuérsl o opMynamM XMMHUUYECKHX COSAUHEHHH.

du3nueckre U XUMUYECKUE SBJICHUS. XUMHUYECKas peakuus U €€ MpHU3HaKU. 3aKOH COXPaHEHUs
Macchl BemiecTB. Xumuueckue ypaBHeHus. Kiaccupukanus XUMHUYECKUX peakiuil (coequHeHus,
pas3loKeHus, 3aMEeIIeHUs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYA0H, MpaBuiIaMu paboThl B J1abopaTopuu U NpuéMamMu OOpaIieHus ¢
1a0opaTopHBIM 000PYJOBAaHUEM, U3YUYEHHUE U ONMUCAHHE (PU3NYECKUX CBOWCTB 00Pa3llOB HEOPTaHUYECKHX
BEIIECTB, HAOMI0AeHNE PU3NYecKHX (TIaBJIEHUE BOCKA, TASHUE JIb/Ia, PACTUPAHHUE caxapa B CTYIIKE, KHTICHUE
Y KOHJICHCALIMS BOJIbI) U XMMUYECKUX (TOpEHUE CBEYH, TPOKATMBAHUE MEHOM TPOBOIOKH, B3aUMOJICHCTBHE
Mella C KUCIIOTOH) SIBJIeHWH, HAOJIOJCHHWE M ONUCAHMWE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peaKui
(paznoxeHue caxapa, B3aMO/JICHCTBUE CEPHOI KUCIOTHI C XJIOPUAOM Oapusi, pa3iokeHue THAPOKCUIA MEAH
(1) mpu HarpeBaHuMH, B3aMMOJICHCTBHE *kele3a ¢ pacTBopoM coiu meau (1), u3yueHne crnocoOoB pasieneHus
CMeceii: C IIOMOIIbI0 MarHUTa, GHUIBTPOBAHKE, BBITAPUBAHUE, TUCTHIUIALINSA, XpoMaTorpadus, npoBeaeHne
OYMCTKH [TOBapEHHOM COU, HAOIIO/ICHUE U OMICAHKE PE3YJIbTaTOB MIPOBEICHUS OIBITA, UJLUTFOCTPUPYIOLIETO
3aKOH COXPAaHEHHUS MAcChl, CO3JaHUE MOJIETIe MOJIEKYI (LIIapOCTEPHKHEBBIX ).

Baxkueiilue npeacTaBuTe] M HEOPraHUYECKHUX BelllecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — sanemeHT u npoctoe BeuectBo. Haxoxnenue
KHCIIOpOJia B MpUpoJe, PU3NUYECKHEe U XUMUYECKHe CBOMCTBA (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOsl MOIy4eHus KUCI0poAa B TabOpaTOpuH U MPOMBIIIEHHOCTH. KpyroBopor kucinopoa
B nipupoe. O30H — ayu1oTporHas Moau(UKalus KUCIOpOo/a.

TennoBoit 3¢ peKT XUMHUYECKON PeaKLMK, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U IHIOTEPMUYECKUE
peakuuu. TOIIMBO: yroiab U MeTaH. 3arps3HEHUE BO3/lyXa, YCHUIIEHHE TApHUKOBOTO 3(dekTta, pa3pyiieHue
030HOBOT'O CJIOS1.

Bopopon — snemeHT u mpocroe BemiectBo. HaxoxkneHue Bopopona B MpHupone, pusmdeckue u
XMMUYECKHUE CBOWCTBA, TPUMEHEHHE, CIIOCOO0BI mony4eHus. Kucimors! u conu.

Monsipablit 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckne cBorcTBa Bobl. Boma kak pactBopurens. PactBopbl. HachlllieHHbIE M HEHACBIIIICHHBIE
pacTtBopsl. PacTBOpuMOCTH BeliecTB B BoJe. MaccoBasi 40151 BEIIECTBA B pacTBOpEe. XMMUYECKHE CBOWCTBA
BoAbl. OcHOBaHuA. Poib pacTBOpOB B NpHUpOAE M B KU3HU 4YelloBeKa. KpyroBopoT BOAbl B IPHUPOAE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.



Knaccudukanus  Heopranunueckmx — coemuHenui.  Oxcumel.  Kiaccudukanus — okcumoB:
corneoOpasyromire (OCHOBHEIC, KUCIIOTHBIE, aM(pOTepHBIC) U HecoleoOpasyromue. HoMeHKIaTypa OKCHUI0B.
dusnyuecKkre 1 XMMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHue okcuaoB.

OcnHoBanus. Knaccudukamuss ocCHOBaHUHN: MIETOUYM U HEPACTBOpUMBIE OCHOBaHUs. HoMmeHkIaTypa
OCHOBaHHM. DU3HUECKHNE U XUMUYECKHE CBOMCTBA OCHOBaHM. [1oryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usndeckne u XUMUYECKHE CBOMCTBA
kucnot. Psg akruBHoct MmetaiuioB H. H. bekerosa. [lonyyenue kucnor.

Conu. HomenknaTypa cosneil. @u3nueckue 1 XuMU4ecKue cBoicTBa cosel. [lonydenue conei.

I'eneTnueckas CBsA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCIUHEHUN.

Xumuyeckuii IKcnepumenm:

KaueCTBCHHOE OIpENCIICHUE COACPKAHMUSI KHCIOpoJa B BO3AyXe, IMONY4YCHHE, COOHMpaHue,
pacrmo3HaBaHHUE U U3y4EHUE CBOMCTB KUCIOPO/Ia, HAOI0IEHUE B3aMOJICHCTBHSI BEILIECTB C KHUCIOPOIAOM H
YCJIOBHSI BOSHUKHOBEHHSI W TIPEKpAICHUs] TOpeHus (Tmoxkapa), O3HAKOMJIEHHWE C oOpaslamMu OKCHIIOB U
OIMCAaHNE WX CBOWCTB, MOJIy4YE€HHUE, COOMpaHNe, PACIIO3HABAHUE U U3YUEHHE CBOICTB BOJOpOJa (TOpeHHue),
B3aumozeiictue Boaopoaa ¢ okcugom wmeau (Il) (Bo3MOkHO wHCMONb30BaHHE BUICOMATEPUATIOB),
Ha0Ir0/ICHNE 00pa3IoB BEIIECTB KOJTMYECTBOM | MOJIb, CCIIETOBaHIE OCOOEHHOCTEHN PAaCTBOPEHHS BEIIECTB
C Ppa3nUMYHOM PpPACTBOPHUMOCTBIO, IPHUTOTOBJIEHHE pPACTBOPOB C OMNPEACIEHHOM MacCOBOW JIOJIEH
pacTBOpPEHHOrO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METaIaMH (HATPUEM M KajbllieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHACOMATEPUAIOB), HCCIEIOBaHUE OOpa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAOJIOJCHNE W3MEHEHHUS OKPACKH WHIMKATOPOB B PACTBOpPAaX KHUCIOT M IIENOYeH, M3ydeHUE
B3auMonecTBus okcuga meau (l1) ¢ pacTBopom CepHOM KHCIOTBI, KHCIOT C METaJJIaMH, pPEaKI[Ui
HEUTpaIHM3alluy, TOJyYEHUE HEPACTBOPHMMBIX OCHOBAaHWM, BBITECHCHHE OJHOI0 MeETalla APYTUM U3
pacTBopa COJIM, pELIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BaxHeiline Kiacchl HEOPraHWYECKHX
COCTUHEHUNY.

IMepuoauveckuii 3axkoH u Ilepumoamyeckass cucrema xumMuyeckux 3viementos JI. MHN.
MenpeneeBa. CTpoeHue aToMOB. XUMU4ecKas ¢BA3b. OKNCINTENbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

[lepBpie TOMBITKH KIAaCCU(PUKAIMU XUMUYECKUX dJeMEHTOB. lloHsATHE O Trpymmax CXOIHBIX
3JIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMETbHBIE METAJIJIbI, TAJIOT€HBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPHIS
00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCH/IBL.

[Tepuonuueckuii 3akoH. Ilepuonnueckas cuctema xumuyeckux snemeHToB [[. U. Menpaeneena.
Kopotkonepuonnas u anmuuHonepuoanas ¢opmsl Ilepuoanueckoil cucreMbl XuMuieckux anementos [1. U.
Menneneesa. [lepuozas! u rpynmnsl. PU3HUECKU CMBICI IIOPSIKOBOI0 HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHBIX saep. M3orombl. DnexkTpoHbl. CTpoeHHE SJIEKTPOHHBIX
obomouek atomoB TepBbIX 20 xuMuyeckux dnemeHToB l[lepumomuueckoii cucremsr JI. M. Menneneesa.
XapakTepucTka XUMHUYECKOro 3JIEMEHTa Mo ero mnojoxeHuto B llepumoamueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsI pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U TIEpUOaaM.

3nauenne [lepuoamueckoro 3akoHa u Ileproanueckoil CHUCTEMBI XUMHUYECKHX JJIEMEHTOB IS
pa3BUTHUA Hayku U nipakTUku. /1. 1. MeHnneneeB — yu€HbIN U TpaXKJaHUH.

Xumudeckas cBs3b. KoBasieHTHas (TOJsipHAsh W HEMOJSApHAs) CBsI3b. DJIEKTPOOTPHUIATEILHOCTH
XAMHUYECKUX DJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpoiiecchl OKHCIEHUS U
BoccTaHoBIeHU. OKHCIUTEIN M BOCCTAHOBHUTEIIH.



Xumuueckuii IKcnepumenm:

n3ydyeHrue oOpas3loB BEIECTB METAIIOB U HEMETAJJIOB, B3aMMOJECHCTBHE TI'MAPOKCHA LMHKA C
pacTBOpamMHM KHUCJIOT M WIEJIOYEH, NPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIUX HNPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PeaKuil (rOpeHue, peakiuy pas3ioKeHUs, COSTUHEHUS).

Meosicnpeomemnvwle ceasu

Peanuzanus MeXNpeAMETHBIX CBS3€H IPU M3YyYEHUM XMMHMM B 8 KIJIACCE OCYILECTBIISIETCS 4Yepe3
UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO--HAYUHbIX MOHSITHH, TaK M MOHSATHH, SBISIOMUXCS CUCTEMHBIMU
JUI OTZIENBbHBIX NIPEAMETOB €CTECTBEHHO--HAy4YHOI'O [IUKJIA.

OOu11e ecTecCTBEHHO--HAay4YHbIE MOHATHA: HAYyYHbIH (DakT, runoresa, TEOpHsl, 3aKOH, aHAJIU3, CUHTES,
KJaccu(uKanus, MNEepUOANYHOCTh, HAOJIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEIb,
SIBJIICHUE.

dusuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbl, PaAHOaKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUI 3apsj]l, BEIIECTBO, TeJ0, OO0bEM, arperarHoe COCTOSHUE BeEIIeCTBa, Tas,
¢bu3nyecKkre BeIMYUHBI, €MHUIBI U3MEPEHUs, KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoMHIIE.

buonorus: porocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOIbI, IOJE3HbIE HCKOMaeMble,
TOIJINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peakus

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrtema xumudeckux syeMeHToB [[. M. Menpaeneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB XHMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX
MEPUOAOB, KalHsl, KaJbIUs U UX COETUHEHUI B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B [lepuonnyeckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUABI XUMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTD
CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKU U BUJA XUMHUYECKON CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIUXCS K Pa3IMYHbIM KJ1accaM HEOPraHU4eCKUX COEIMHEHUN, TeHETUYECKasl CBSA3b HEOPTraHUYECKUX
BEILIECTB.

Knaccupukanuss XUMHYECKHX peakiuii MO pa3IMyHbIM MpH3HaKaMm (MO YHCIy H COCTaBy
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO H3MEHEHHMIO CTENEeHEH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, MO YYacTHIO KaTanu3aTopa). JK30- M SHIOTEPMHUUYECKHE
peaxkiuu, TEepPMOXUMHUUECKUE YPABHEHHUS.

ITonsTHE O cKOpOCTH XUMHUEecKOl peakuuu. [ToHsaTHE 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [loHsATHE O TOMOIreHHBIX U TeTepOreHHbIX peakuusax. [lonstue o karamuze. Ilonstue o
XMMHUYECKOM paBHOBecuu. DakToppl, BIUAIOLIME HA CKOPOCTh XUMHYECKONM pPEAKIUM M IOJOXKEHUE
XMMHYECKOTO PAaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  DJIEKTPOHHBIM OanaHc OKHCITUTENIbHO-
BOCCTAHOBUTENIBHON peakuuu. CocTaBlieHUE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUM ¢
HCIOJIb30BaHUEM METO/Ia HIEKTPOHHOr 0 OajaHca.

Teopus 2JMEKTPONUTHUESCKON TUCCOIMAIINU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHnu3M IuCCOLMAlMU BEUIECTB C Pa3lIMUHBIMU BHJIAMU XUMHUYECKOW CBs3U. CTENEHb AUCCOLMALMH.
CunbHble U crabble JIEKTPOJINUTHL.

Peakuun wuoHHOro oOMeHa. VYcCloBUS MPOTEKaHUsS peakuuid HOHHOTO oOMeHa, IOJHbIE U
COKpalll€HHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOICTBA KMCIIOT, OCHOBAHMM U COJIEH B CBETE IIPEICTAaBICHUI
00 aexTponuTHUYecKoi nucconuanuu. KayectBeHHble peakuny Ha HOHBL. [ToHATHE O THapoIM3e conelt.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJNIOB U
HeMeTalyioB (Tpadura M anMasa), CIOKHBIX BEIIECTB (XJIOPHIA HATPUA), UCCIIEOBAHUE 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOH  peakuuu OT  BO3JEHCTBUS  pPA3JIMYHBIX  (AKTOPOB,  HUCCIIEOBaHHUE
3JIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLIECCA TUCCOLMALINN KUCIIOT, LIEI04YEl U CoIel (BO3MOXKHO
UCIONb30BaHUE BUAEO MaTe€pHUajoB), MPOBEIEHHE OINBITOB, WUIIOCTPUPYIOLIUX IMPHU3HAKK MPOTEKAHU S
peakuuii MOHHOrO oOMeHa (oOpa3oBaHHME OCajJKa, BBIJCIICHHE Ta3a, OOpa30BaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUMM  (TOpeHHe, peakuuu
pas3ioKeHus], COEMHEHUS ), paCllO3HaBaHUE HEOPraHMUECKUX BEILECTB € MOMOIIbIO KaUEeCTBEHHBIX PeaKuil
Ha MOHBI, pELLICHHE YKCIIEPUMEHTANIBHBIX 3a/a4.

HemeTanabl U MX coeJUHEHHSA

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CtpoeHue u (pu3nuecKkre CBONCTBA MPOCTHIX BEUIECTB — raJoreHoB. XMMHUUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3aMMOAEHCTBHE C MeTallllaMH, HEMeTalaMM, Iiesnodamu). XiopoBopopod. ConsiHas
KHCJIOTa, XUMHUYECKHE CBOICTBA, MOJyueHHe, IpuMeHeHue. /leificTBre xyiopa 1 XJI0pOoBO10pO/ia Ha OPraHUu3M
yenoBeka. BaxkHelue X10puabl U UX HAXOXKJIEHUE B IIPUPOJIE.

OO6mias xapakrepuctuka 3meMeHToB VIA-rpynmnel. OcoOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpPHbIE
crerieHn okucieHuss. CrtpoeHue M (usnyeckue CBOMCTBAa MPOCTHIX BEIECTB — KHCIOPOJAa MU CEpBbI.
AnnorponHbsle MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUECKUE cBOMCTBA cepbl. CepoBOAOPO, CTPOEHUE,
¢usnyeckue U XUMU4ecKkue cBoiicTBa. OKCHUIIBI Cephbl KaK NMPEICTAaBUTEIN KHUCIOTHBIX OKCUI0B. CepHas
KUCIIOTa, (U3Myeckue M XUMHYECKHEe CBOMCTBa (0oOImMe Kak NpeACcTaBUTeNs Kiacca KHUCIOT U
crenuduueckne). XuMUYecKre peakiiim, Jexalire B OCHOBE POMBIIUIEHHOT 0 CII0c00a MOTy4eHuUsl CEpHOM
KkucioThl. [Ipumenenue cepHoit kucnotel. Comu cepHON KUCIIOThI, KAUECTBEHHAS PEaKIUs Ha Cyab(aT-HoH.
Haxoxxnenune cepbl M €€ cOelMHEHMH B MNpupoje. XHMHUYECKOE 3arps3HEHUE OKpYXKarolleH Cpelbl
COCIMHEHUSIMH cepbl (KHCIOTHBIE JOXIHM, 3arpsi3HEHUWE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALCHUS.

OOwias xapakTepucTuka 31eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTE€pHbIE
CTENIEHU OKUCICHHsS. A30T, pacHpoCTpaHEHHWE B MpHpone, (U3MUEeCKHe U XHUMUYECKHE CBOMCTBa.
KpyroBopor azora B mpupome. AMMHUAK, €ro (QU3MUYECKMEe M XHWMHYECKHE CBOMCTBA, IMOJIyYEHUE U
npuMeHeHre. Conu aMMOHUS, UX (PU3MUECKHMEe M XMMHYECKHEe CBOMCTBa, NMpuMeHeHue. KauecTBeHHas
peaxiusi Ha HOHbl aMMOHUS. A30THasI KUCIIO0Ta, €€ oJlyueHue, (u3nuecKue U XuMu4eckue cBoicTBa (ooiue
Kak MpeJCTaBUTENs Kjacca KUCIOT U crenuduyueckue). Vcrnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
Ka4yeCcTBE MUHEPAIbHBIX y10OpeHn. XUMHUYECKOe 3arpsi3HeHUE OKPYXKarolllel cpe/ibl COeTMHEHUAMH a30Ta
(KUCJIOTHBIE JTOXKIHU, 3arpsi3HEHUE BO3]yXa, MMOYBbl M BOA0EMOB). Docdop, amioTponHble MOIU(PUKALUU
¢dochopa, pusnueckue u xummuueckue cpoictra. Oxeun pocdopa (V) u pochopHast kucnora, puzndeckue
U XUMHYECKUE CBOMCTBA, nonydeHue. Mcrnonb3oBanue GpocdaTroB B KaueCTBE MUHEPAIbHBIX y00pEHUII.

OO6mras xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUs. YTJepoJ, aJUIOTPOIHbIE MOU(PUKALIMK, pacIpOCTpaHEeHHe B IpUpoae, (pu3ndeckue u
XUMHYecKkue cBoicTBa. AncopOuus. Kpyrosopot yriepoaa B nmpupoje. Okcuabl yriepoaa, ux puzndyeckue
U XMMHUYECKHE CBOMCTBA, JICHCTBHE HA >KUBBIE OPTaHM3MBbI, MOITYYEHHE M MPUMEHEHUE. DKOJIOrnYecKue
mpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoga (1V), rumoresa rmo0anbHOrO TMOTEIUICHUS KIMMATA,
NapHUKOBBIN 3G deKT. YronbHas KMCI0Ta U €€ CoNM, UX GU3NYECKUe U XMMUYECKHE CBOWCTBA, MOIy4YEeHUE
u npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uMoHBbL. Vcmonmp3oBaHue KapOOHAToB B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3SICTBE.



IlepBoHauanbHbIe MOHATHUS 00 OPraHUYECKUX BEIECTBAX KAK O COEIMHEHUAX yrieposa (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, ITAHOJ, TIIMLEPUH, YKCYCHAsl K1cI0Ta). [IpupoaHble HCTOYHUKH YTI€BOAOPOAOB (Yrodb,
MPUPOJHBIA Ta3, He(PTh), MPOAYKTH UX MepepadoTku (OEH3WH), UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTvie 0 GMOTOrNYECKH BaKHBIX BELIECTBAX: )KUPaX, ONIKax, YIIIEBOAAX — U UX POJIU B )KU3HU YEIOBEKA.
MarepuanbHOe €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢gusnueckue M XUMHUYECKUE CBOMCTBA, moisydyeHue M npuMeHeHue. CoeauHEHUs
KpemHus B pupoje. O0uiue npeacrasieHus o6 okcuae kpemuus (1V) u kpemaueBoit kucinore. CUIHKATHI,
UX HUCIOJNb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHeHIIne CTpOMTENIbHBIE MaTepHallbl: KepamHKa,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipobiembl 6€301macHOro UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIIOB
B IOBCEIHEBHOU JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEILIECTB, CBOWCTB COJSIHOM KHUCIIOTBHI, IPOBEAECHHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOJI0/IeHNE PU3HAKOB UX MTPOTEKAHUS, OMBITHI, OTPaXKatolne
¢usnyeckue M XMMHUYECKHE CBOWCTBA TallOTEHOB W HMX COEIMHEHMH (BO3MOMKHO MCIIONb30BaHUE
BUJIEOMATEPHUAIOB), O3HAKOMIIEHHE ¢ 0Opa3lamMu XJOPHUJOB (TaJIoOreHUI0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeIUHEHUSMHU (BO3MOXKHO HCIOJBb30BaHHE BHJIEOMATEpUANIOB), HAONIOJEHHE Mpolecca
o0yrnuBaHUs caxapa IOj JEHCTBHEM KOHIEHTPHUPOBAHHOW CEPHOM KHCIOTHI, M3YYEHHUE XMMHUYECKHX
CBOMCTB pa30aBICHHON CEpHOW KHUCIIOTHI, IPOBEAECHUE KAadeCTBEHHOW peakuu Ha CyabpaT-uoH H
HaOJI0/IeHNe Mpu3HaKa e€ MpoTeKaHus, 03HAaKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMM a30Ta, pocdopa u ux
COCJIMHEHUH (BO3MOXKHO HCIHOJNB30BAHUWE BHUAECOMATEPHUATIOB), OOpa3laMH a30THBIX U (ochOpHBIX
yaoOpeHuii, mnoiydyeHue, coOMpaHHe, paclio3HaBaHHWE U HU3YyYCHHE CBOICTB aMMMaKa, IPOBEICHUE
KAYeCTBEHHBIX peaklUii Ha HMOH aMMOHHUS U (ochaT-uOH M H3yuYeHUE NPU3HAKOB MX MPOTEKAHUS,
B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HM3y4eHHE MOJENeH KpUCTAIUIMUECKHX pelEToK anmasa, rpadura, ¢ysuiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
MIPOTHBOra3a, MOIy4eHue, COOMpaHue, pacCo3HABAHNUE M U3YUEHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOoBeJICHHE
Ka4eCTBEHHBIX peaklMii Ha KapOOHAaT M CHUJIMKAT-UOHBl M M3Y4YE€HUE NPU3HAKOB HUX MPOTEKaHMS,
O3HAKOMJICHUE C MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a4ad IO
TeMe «BaxxHennme HeMeTaJuIbl U UX COCAVUHEHUS».

MetaJu1bl M X COEIMHEHHS

OO0miasi XapakTepUCTUKAa XUMUYECKUX IJEMEHTOB — METAJUIOB HAa OCHOBAHMM HX IOJIOKEHUS B
[lepuonuueckoii cucrteme xumuuyeckux snemeHToB [[. M. MenneneeBa u ctpoenus atomoB. CTtpoeHue
METaJIJI0B. MeTayuinyeckas CBs3b U METANINYECKasi KpUCTAIUIMYECKAs pelIETKa. DIEKTPOXUMHUUECKUHN P
HanpspKeHUH MeTayioB. PU3nMYecKue M XMMHUYECKUe CBoWcTBa MeTaioB. OOuue crnocoObl MOoMydeHus
MeTasuioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrijiaBsl (CTaib,
YYT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B OBbITY U MPOMBIIUIEHHOCTH.

[Ilerounbie MeTamibl: nonokeHne B llepromnueckoil cucteMe XUMUYECKuX sieMeHToB /[l .
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOoXJeHUE B mnpupozae. Ousnyeckue U XMMHUYECKHE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIbl U THIPOKCUIBI HATpHs M Kanus. [IpuMeHeHne menoYHbIX MEeTaIOB U
UX COeTUHECHUM.

[[lerouyHO3eMENBbHBIE METAUIBl MAarHuid WM KaubUui: monoxkeHue B Ileprogmueckoil cucreme
xumu4ueckux yeMenToB /. . MenneneeBa, cTpoeHne UX aTOMOB, HaXOXA€HUE B ipupozae. Pusnyeckue u
XMMHYECKHE CBOMCTBA MarHus M Kajublus. BaxHeine coeguHeHNs Kaablus (OKCUJ, TUAPOKCUI, COJIN).
JXe€ctkocTh BO/IBI U CIOCOOBI €€ YyCTpaHEHUS!.



Amomununii: nonoxenue B [lepuonnueckoi cucreme xumudeckux 3iemeHToB /. Y. Menneneesa,
CTPOCHHE aTOMa, HaXOXJICHHE B Ipupoe. Pu3ndecKkue 1 XUMUIECKUE CBONCTBA aFOMUHUS. AM(DOTEpHEIE
CBOICTBA OKCHJA U THIPOKCH]IA ATFOMUHHSI.

Kenezo: nmonoxenune B Ilepmommueckoit cucreme xumudeckux simemeHToB JI. M. Menpeneena,
CTPOEHHUE aToMa, HaXxOXJAeHHe B mpupone. dPuznueckne U XUMUYECKHE CBOMCTBa xkene3a. OKcuupbl,
ruapokcuanl u conu xxenesa (1) u xenesa (111), ux cocras, cBoiicTBa U OTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3laMud METaUIOB U CIUIAaBOB, MX (U3WYECKUMH CBONCTBAMH, H3y4YCHUE
pe3ynbTaTOB  KOPPO3UU METAIOB (BO3MOXKHO HCIOJIB30BaHHE BHUAECOMATEpUaioB), OCOOECHHOCTEH
B3aUMOJCHCTBUS OKCHJA KalbIMs M HAaTpHUs C BOJOW (BO3MOXKHO MCIIOJIb30BAHHME BHJIEOMATEPHAIOB),
HCCIIEZIOBAHKE CBOMCTB KECTKOM BOJIBI, TPOIIecCca TOPEHUS sKelie3a B KUCIOpoie (BO3MOXKH O UCIIOJIb30BAHUE
BHJICOMATEPHUAIOB), MPU3HAKOB NPOTEKAHUS KAUYE€CTBEHHBIX pEaKIUid Ha HMOHBI: MAarHus, KaibIlus,
arOMUHUS, TMHKA, sxene3a (11) u xxenesa (111), mexu (I1), HaGr0M€HME M OTTHICAHKE TTPOILIECCOB OKPAIITMBAHUS
IJIAMEHU MOHAMH HaTpHUsl, KAJIUs ¥ KaJIbLIHS (BO3MOXKHO MUCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHUE
amM(pOTEepHBIX CBOMCTB THIPOKCUIA ATIOMUHUS U THAPOKCH/IA IMHKA, PEIIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHelnre MeTaibl U UX COEAUHEHUS.

XuMHUS ¥ OKPYKAOUIas cpeaa

BemectBa 1 Matepualibl B TOBCETHEBHOM JKU3HH UeloBeKa. be3omnacHoe HCmonb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIIs Py XUMHUYECKUX 0KOTaX M OTPaBICHUSX.

XUMHYECKOe 3arps3HEHNE OKPYKaOIIEH cpebl (MpeAesibHast J0MyCTUMAasi KOHLIEHTPAIMs BEIlECTB,
nanee — [1J1K). Ponb xumMuu B pelieHH# SKOIOTHYECKUX IpobIem.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pa3IoB MaTepHAIIOB (CTEKIIO0, CIIABBI METAIIJIOB, TOIMMEPHBIE MATEPUAIIBI).

Meosicnpeomemmuoie ceasu

Peanuzamust MeXIpeAMETHBIX CBA3€H MPU U3YyUYEHUM XUMHH B 9 KIIacCe OCYIIECTBISIETCS uepes
WCIIOJIb30BAaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTHH, SIBISIOMIUXCS CUCTEMHBIMU
JUIS OTJIEbHBIX MPEAMETOB €CTECTBEHHO--HAY4YHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYIHBIA (haKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAJIU3, CHHTE3,
KIacCH(pUKaIus, NEPUOAUYHOCTh, HAOIIOEHUE, JKCIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE, MOJEINb,
SIBIICHUE, TAPHUKOBBIN 3D (PEKT, TEXHOIOTUsI, MAaTEPUATIBL.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOMBI, PAIHOAKTUBHOCTb,
MOJIEKYIIa, YIEKTPUICCKHUIA 3apsi]l, TPOBOIHHUKH, MOIYIPOBOJIHUKH, TUIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHUE BEILIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KpUCTAIITHYECKas PEeIIETKa,
CIUTaBbl, (PU3UYECKUE BEIMYMHBI, CAUHHUIIBI U3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3MIHI,
Connue.

buonorusi: ¢orocunres, apixaHue, Ouochepa, dKOocUCTEMA, MHHEpAIbHbIE YIOOPEHHUS,
MHUKPOJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaibl, TOPHBIE IOPOABI, IOJIE3HBIE HCKOMAEMBbIE,
TOILJTUBO, BOJAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPAMMBI OCHOBHOT'O OOIIEro o0pa3oBaHUs JOCTUTAIOTCS B
xoZie OOydeHHUs XMUMHHM B €JUHCTBE Y4eOHOM M BOCIMTATENbHOM JESITEIbHOCTH B COOTBETCTBUHM C
TPaJIULIMOHHBIMHU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B 00III€CTBE IIPAaBHJIAaMU M HOPMaMHU MOBEJEHHS U CIIOCOOCTBYIOT MPOIIEccaM CaMOIIO3HAHUS, CAaMOPa3BUTHS
Y COIMAIM3AIIAN 00YyJarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJACTBOBATHCA CUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALIMM U paCIIMPEHHUE ONbITA AECATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOT0 BOCTUTAHUS

LIEHHOCTHOTO OTHOILIEHUSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJIEUIO, TIOHUMAHUSl 3HAYEHUsSI XMMHUYECKON HayKHd B JKM3HU COBPEMEHHOI'O OOIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHON MH(OpMAIHel 0 MePEAOBBIX TOCTHKEHUAX U OTKPBITHIX MUPOBOI M OT€YECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa’kKIaHCKOr0 BOCIIMTAHMSA:

IIPENICTABJIEHNUs] O COLMAIbHBIX HOPMax M MpPaBHUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, Y4eOHO-HUCCIIeI0BaTeNIbCKOM, TBOPUYECKOM
U IpYruX BUJaxX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHON AEATENbHOCTHU NP BHIMOJIHEHUN
y4eOHBIX, TO3HABATEIbHBIX 33734, BBIIOJHEHUM XHMHUYECKHX OHKCIEPUMEHTOB, CO3AaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aHMOIMIOHUMAHUIO M B3aMMOIIOMOIIU B MPOIECCEe ITON YyueOHOM NeSTeIbHOCTH,
TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApHILEH C IMO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUSI O BEUIECTBE M XMUMHYECKOH peaklUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIIAIOIIME OCHOBY JUI IIOHMMAaHUS CYIIHOCTH Hay4dyHOU
KapTUHBI MHUpa, MPEACTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOAbI, B3aWMOCBSI3AX
4eJioBeKa C MPUPOIHON CPEIOoi, O PO XMMHUHU B TO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MI03HABAaTEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HAa MOTYYEHHUE HOBBIX 3HAHUHM MO XUMHH, HEOOXOMMbIE
JUis  OOBbsACHEHUS HaAOMIOJaeMbIX TMPOIECCOB U SBJICHUN, MO3HABATENbHOW, HWH(OPMAIMOHHON U
YUTATEIbCKOM KYNbTYpbl, B TOM YHCJE€ HABBIKOB CAMOCTOSTEIbHOM padoThl C Yy4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYIHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOYyYeHHI0O W TO3HAHMIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOSKTHOH W UCCIIEIOBATCIIbCKON JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJICHHOCTH M YPOBHS 00y4EHUS B JAJIbHEHIIEM;

4) hopMuUpOBaHNS KYJIbTYPbI 3/I0POBb:

OCO3HAHUE LIEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha
3JI0POBBI 00pa3 KU3HU, OCO3HAHWE MOCIEICTBHA M HENPHUITHE BPEIHBIX NPUBBbIUEK (ynmorpeOneHus
QJIKOT0JI5l, HAPKOTUKOB, KYPEHHS), HEOOXOAUMOCTH COOJIOICHUS MPaBUJI OE30MaCHOCTH MPU OOPAIICHUH C
XMMHYECKUMH BEUIECTBAMU B OBITY U peaIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuit u Tpyaa pa3IuvyHOro poja, yBaXeHHE K TpyLy U
pe3yapTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS ITPEIMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBIA BBIOOP MHIUBUAYAJIHHONW TPACKTOPUHM IMPOAOIDKEHHMS OOpa3oBaHMsA C YU4ETOM JIMYHOCTHBIX



MHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIEUIHON
npohecCHOHATBHON ACATENTbHOCTH W Pa3BUTHS HEOOXOIAMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCS B
npoeccuoHaIbHON Cpee;

6) IKOJIOrHYeCKOro BOCIIMTAHUSA:

9KOJIOTMYECKH 11eJIec000pa3HOe OTHOIICHHE K MPUPO/IE KaK HCTOUHUKY KU3HHU Ha 3eMiie, OCHOBE €&
CYIIECTBOBAHMSI, TMOHMMaHHE I[IEHHOCTH 3J0pOBOr0 M 0e30macHOro obpa3a >KU3HHU, OTBETCTBEHHOE
OTHOUICHHE K COOCTBEHHOMY (PU3UYECKOMY M TICHXHYECKOMY 3/10pOBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHUS
MpaBuJ 6€30MaCHOT0 MOBEICHUS TP PaboTe C BELIECTBAMH, a TAK)KE B CUTYaIUAX, YTPOKAIOIINUX 310POBbIO
¥ KU3HHU JIOJIEH;

CHOCOOHOCTH TMPUMEHSTh 3HAHUSA, MONydaeMble MPU H3YYCHUU XUMHH, JUIsI pElIeHHs 3ajad,
CBA3aHHBIX C OKpYXKaroUled MPUPOJHOM Cpeloil, Ui MOBBILIEHUS YPOBHS HKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHUS IN100aTBHOr0 XapakTepa SKOJIOIHUECKUX MPOo0JIeM U MyTel UX pelleHus MOCPEICTBOM METOA0B
XUMHUHU, OKOJOTMYECKOrO  MBIIIJICHUS, YMEHHS PYKOBOJICTBOBAaTbCS WM B  IO3HABATEIbHOM,
KOMMYHUKAaTUBHON M COLMATIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B cocTaBe MeTanpe IMEeTHBIX pe3yIbTaTOB BBIACTSIOT 3HAUUMBIE IS (DOPMUPOBAHHSI MUPOBO33PEHHUS
oOIlIeHay4YHbIE TMOHATHUS (3aKOH, TEOpHs, MPHUHIIUI, TUIoTe3a, (akT, cucTeMa, Mpolecc, HKCIEPUMEHT U
Jpyroe.), KOTOpbI€ UCIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUEOHBIX IpEeaMeTax U MO3BOJISIIOT Ha OCHOBE
3HaHUH U3 ATHX MpPEIMETOB (OPMUPOBATH MPEICTABICHHE O IEIOCTHOW HAaydyHOW KapTHMHE MHUpA, U
yHHUBEpCalbHble Yy4eOHble nelcTBUsA (TO3HABATEIbHbIE, KOMMYHHUKATHBHBIC, PETrYyJISTHBHBIE), KOTOpPbHIE
obecrnieunBalOT (HOPMHUPOBAHHE TOTOBHOCTU K CAMOCTOATEIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBIICHHUIO
y4eOHOI eI TeNbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiiCTBUS

Ba3zoBble Jioruyeckue aeiicTBUA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTMYECKOI'0 MBIILJICHUS TP OCBOCHUU 3HAHUMN: pACKPBIBATH CMBICII
XUMHYECKUX TOHATUN (BBIACIATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTHMH
MTOHSITUSIMH ), UCTIOIB30BATh MOHITHS 7151 OOBSICHEHU S OT/ICTBHBIX ()aKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS
Y KpUTEPUH JUTS KIIaCCH(PUKAIINN XMMHUECKUX BEIIECTB M XMMHUECKUX PEaKIINiA, YCTAaHABIINBATH MPUIHHHO-
CIIEJICTBEHHBIE CBS3H MEXIY OOBEKTaMH H3y4€HUS, CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIAYKTUBHBIE,
JIelyKTUBHBIE, IO aHAJIOTHH ), A€JIaTh BBIBOJbI M 3aKIIOUCHHUS;

YMEHHE TMPUMEHATh B TIpolecce TMO3HAHHWS TOHATHS (TPEeIMETHbIE H MeTalpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIONb3yEeMbIE B XUMUHU, TPEOOPA30BIBATH HIMPOKO MPUMEHSEMBIE B
XUMHHM MOJIENbHbIE MPEICTaBICHUS — XUMHUYECKUH 3HaK (CHMBOJ AJIEMEHTA), XUMHUYecKas gopmyia u
ypaBHEHUE XMMHYECKOM peaklMh — TpPU PEIICHUH Yy4eOHO-TO3HABATENbHBIX 3a7ad, C YYETOM ITHX
MOJIETIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIECTBEHHBIE TPU3HAKU U3Y4aEeMbIX 00BHEKTOB
— XUMHUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUd, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U U ITPOTUBOPEYHS B U3YyUAEMBIX MTPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciaenoBareLCKUe AeliCTBUA .

YMEHHE HCIOJIb30BaTh MOCTaBIEHHbIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXkKe B
KayecTBE OCHOBBI I (DOPMUPOBAHMSI TUTIOTE3BI 0 MMPOBEPKE MPABHILHOCTU BBHICKA3BIBAEMBIX CYKICHUN;

MpUOOpeTeHNe OIbITa [0 IUIAHUPOBAHUIO, OpraHU3allid U TPOBEACHUI0  YYEHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE Ha0JI01aTh 32 X0/I0M IIPOLIecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €T0 PE3YJIbTaT,
(dhopMynupoBaTh 0000IIEHUS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh
OTY€T 0 MpOoIeTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:



yMeHUE BbIOMpPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUIOB U (HOPM
MIPE/ICTaBJICHUSI, TIOJyYaeMyl0 W3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpPATypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOUHbIe 1MOcoOusi, pecypchl MHTepHETa), KPUTUYECKU OLIEHHWBATH MPOTUBOPEUHUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHITh Pa3NUYHbIE METOJbl M 3alpochl MpU TOHCKE U oTOope HHPOpMaAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX JUISI BBIOJHEHUS Y4eOHbIX M I1O3HABaTENbHBIX 3ajau
ONpeNeNéHHOro0  TUMa, NpuoOpeTeHHe OomblTa B 00JaCTH  HCHOJB30BaHUS  HMH(OPMAIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHIA, OBJIa/IEHUE KYIbTYPOU aKTHBHOI'O UCIIOIb30BAHUS PA3IMYHBIX TIOMCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HUHPOpMaLUU U
WUTIOCTPUPOBATh PElIaeMble 33/1a41 HECTOKHBIMHU CXEMaMH, IdarpaMMaMu, JpyruMu (popMamu rpaduku 1
WX KOMOUHAIUSIMU;

YMEHHE HCIIO0JIb30BaTh U aHAJIM3UPOBATh B Mpolecce yd4eOHOM U McCleJ0BaTeIbCKOM AeATEIbHOCTH
MH(POPMALIMIO O BIMSAHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siiCTBa W TpaHCIOpTa Ha COCTOSHUE
OKpY’Karollel MpUpOTHON CPEIbI.

KomMyHHKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUS:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0JI€ [uanora v (M) JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMynupOBaTh CBOM MPEAJIOKEHUS OTHOCUTENLHO BBIIOIHEHUS PEIOKEHHOMN 3a/1a4H;

YMEHHSI TPEJCTABIATh IOJYYEHHBIE PE3yJbTaThl I103HABATEJIBbHON JAEATEIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeJaTh IPE3CHTAII0 PEe3yJbTaTOB BBIMOJHEHUS XMMHUYECKOI'O 3KCIEPHMEHTA
(J1abopaTOpHOTO OMBITA, TAOOPATOPHOM PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOI'O MPOEKTA);

YMEHHUSI Y4eOHOrO COTpYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM I1O3HABATEIbHOU U
WCCIIEIOBATEIbCKON JICATENIFHOCTH TPH PELICHUH BO3HHMKAIOIMX MNpoOiIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB U COTJIacOBaHUA MO3ULINIA (00Cy:X1eHUsI, 0OMEH MHEHUSAMHU, «MO3TOBBIE IITYPMBI», KOOPAMHALIUS
COBMECTHBIX JEMCTBHM, ONpeieIeHue KPUTEPHUEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U ApYyTHE).

PeryasiTuBHbIe yHMBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeAessaTh IeNu ACSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIUPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JNIE€ATEIbHOCTh, BBIOMpaTh Hanbosee
s dexkTuBHBIE CITOCOOBI peIIeHHs] YUeOHBIX U MO3HABATEIBHBIX 33]]a4, CAMOCTOSTEIBLHO COCTABIATH WU
KOPPEKTUPOBATh MPEAJIOKEHHBIA alrOpUTM ACHCTBHI MPHU BBHINOJHEHUU 33aJaHU C Yy4ETOM TMOTYYEHUS
HOBBIX 3HaHUH 00 U3y4aeMbIX OObEKTaX — BEIIECTBAX U PEAKIUSIX, OLIECHUBATh COOTBETCTBUE MOJYYEHHOIO
pe3yibTaTa 3asBICHHON I€JIM, YMEHHE HCIONb30BATh M AHAJIM3UPOBATh KOHTEKCTHI, NpeAjaraeMbie B
YCIIOBUH 33/IaHUH.

MNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaToB IO OCBOGHHUIO 00S13aTEIBHOIO COJICPKAHUS, YCTAHOBIEHHOT'O
naHHOM (penepanibHOM pabouelt mporpaMMoi, BBIJIEISIOT: OCBOCHHBIE O0YYaIOIIMMUCS Hay4YHbIC 3HAHHS,
YMEHHMSI U criocoObl AeHCcTBUM, crenuuyeckue Ui MpeIMeTHON o0nacTu «XUMHUS», BUIBI JESITEbHOCTH
M0 TOJYYEHHUIO HOBOI'O 3HAHMS, €r0 WHTEPHpPETAINH, MPeoOpa3OBaHHIO M NPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX U HOBBIX CUTYaI[UsX.

K xonmy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIH:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHATHI: aToOM, MOIEKYJla, XUMHUYECKUUN
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOAHOPOJHAsS), BaJICHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJISIpHAsl Macca, KOJJMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
JOJsl XMMHYECKOro DJIEMEHTa B COEAWHEHUHU, MOJSIPHBIM 00BEM, OKCHA, KUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKas peaklusl, Kiaccudukaius peakiuil: peakiuu
COCIMHEHUS], PEAKLIUU PA3NIOKEHHS, PEAKLMU 3aMEIleHHs, Peakuu OOMEHa, 9K30- U IHJIOTEPMUYECKHE



peaknuu, TerIoBoi APGEKT peakuu, siAPo aToMa, MIEKTPOHHBIN CIIOH aTroMa, aTOMHasi OpOUTab, paguyc
aToMa, XUMHUECKasi CBA3b, MOJIIPHAs M HEMOJIIPHAsl KOBAJICHTHAs CBSA3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas JI0JIsI BelecTBa (MPOIEHTHAS! KOHIIEHTPAITUs) B PacTBOPE;

J WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATHH U PAMEHSATH 3TU MMOHATHUS
IIPU ONKMCAHHUM BEIIECTB U UX MPEBPAILCHUI;

J HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBICHUS (OPMYJ BELIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIUH;

J OIPEIEIISATh BAJICHTHOCTh ATOMOB SJIEMEHTOB B OWHAPHBIX COCTMHEHUSX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEJAMHEHUSX, PUHAJICKHOCTh BEILECTB K OMpPEaeIEHHOMY Kiaccy COeIUHEHUN
o ¢opMysam, BUJ XUMAYECKOHN CBsI3M (KOBAICHTHASI 1 MOHHAs) B HEOPTaHMUYECKUX COSANHEHUSIX;

. packpbiBaTh cMbica [lepumonnueckoro 3akona JI. M. MenpeneeBa: JeMOHCTPUPOBATH
NOHUMaHHUE MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHX OJJIEMEHTOB OT HUX IIOJIOKEHHUS B
[lepuonuueckoil cucteme, 3aKOHOB COXPAHEHHs MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYeHHs, 3aKOHa ABOTaJIpo;

J OIUCHIBATh U XapaKTEepH30BaTh TaONU4YHYI0 Gopmy llepuoauueckoil cCHCTEMbl XUMUYECKUX
9JIEMEHTOB: Pa3JIn4aTh MOHATHUS «IJIaBHas nmoxarpymnmna (A-rpynmna)» u «mobdounas noarpynna (b-rpynmna)»,
MaJible U OOJIBIINE TIEPUOABI, COOTHOCUTh 0003HAYEHHS, KOTOpble HMeIoTcsl B Tabiwie «lleprmogmueckas
crcreMa XuMuueckux anemMenToB J[. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sjapa, oOllee YUCIO 3JEKTPOHOB U paclpelesieHHe HUX II0
3JIEKTPOHHBIM CII0SIM);

o KJIacCH(UIMPOBATh XWMHYECKUE DJIEMEHTH, HEOPTraHWYECKHE BEIIECTBA, XWMHYECKUE
peakuuu (1o YUCIy U COCTaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEINIOBOMY 3P DEKTY);

J XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIacCOB,
MOJTBEPIK1asi OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIONINX XUMHUYECKUX PEaAKIIU;

J MIPOTHO3MPOBATh CBOKMCTBAa BEIIECTB B 3aBUCUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUs XUMUYECKHUX MPEBPALLCHNUHN B pa3IMUHBIX YCIOBUSX;

J BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JI0JIO
XAMHAYECKOTO 3JIEMEHTa 10 (OopMyJie COeIWHEHHs, MACCOBYIO OO BEIIECTBA B PacTBOpPE, MPOBOAMTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON PeaKInu;

J INPUMEHATh OCHOBHBIC OIEPALMU MBICIUTEIbHON JEATENBHOCTH — aHAJIW3 W CHHTE3,
cpaBHEHME, 0000I1IeHIE, CHCTEMATU3ALUIO, KITACCU(UKALNIO, BBIBICHUE IPUUNHHO--CIIEICTBEHHBIX CBA3EH
— JUIS U3YYEHUS] CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIUN, ECTECTBEHHO-HAYYHBIE METOMAbI MO3HAHUS —
HaOJI0IeHUE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIICPUMEHT (peaslbHbI U MBICTICHHBIH);

J ClIeZI0BaTh IPaBUIIaM [10JIb30BaHMsI XUMUYECKOM MOCY10M 1 1JaO0paTOPHBIM 000pYJOBAHUEM,
a TaKKe NpaBWiIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBMU C HMHCTPYKUHUSMH I10 BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OMBITOB IO MOITYYECHUIO U COOMpPAHHIO ra3000pa3HbIX BEIIECTB (BOAOpOAA U
KHCJIOpO/a), IPUTOTOBICHUIO PACTBOPOB C ONPEICIIEHHOM MaccOBOM Joyiell pacTBOPEHHOIO BELIECTBA,
TUTAHUPOBATh M MPOBOIUTH XUMHUECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IEIOUEH M KUCIOT
C MOMOILBIO UHAUKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTrHe).

K koH1y oOyueHus B 9 kjacce npeaMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

J PacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKHUX MOHATHUH: XHMHUYECKUH DJIIEMEHT, AaTOM,
MOJIEKYyJ1a, MOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIIO)KHOE  BEILIECTBO, BaJEHTHOCTH,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKas PEaKIHsi, XHUMHUYECKas CBS3b, TEIUIOBOM
3¢ deKT peaku, Mojb, MOJSIPHBIH 00BEM, PacTBOpP, DIEKTPOIUTHI, HEAIEKTPOIUTHI, HJIEKTPOIUTHUECKAS
IMCCOLMAIUs, pEeakIMM HOHHOro OOMEHa, KaTalu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMble U



HEOOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIMH, OKUCIUTEIh, BOCCTAHOBUTEIND,
OKHCIIEHHE M BOCCTAHOBIIEHHUE, aJUIOTPOMNUs, aMPOTEepHOCTh, XUMUYECKasl CBs3b (KOBaJCHTHAs, MOHHAs,
MeTaJUIMuecKas), KpPUCTALTNYECKass peméTka, KOPPO3Ws METAUIOB, CIUIaBBl, CKOPOCTh XHMHYECKOU
peakuuu, npenenbHo gonycrumMas konuenrpanus [1JIK Bemecrsa;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSATh 3TH MOHATHUS
IIpY ONHMCAHUM BEUIECTB U UX MPEBPALICHUN;

. WCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JJI COCTaBJICHUS (OPMYJ BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKLIUI;

. OIPEAENATh BaJ€HTHOCTh M CTENEHb OKUCIEHUS XUMUUYECKHX 3JIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTD BEIIECTB K OMPEACIEHHOMY KJIaCCy COSTMHEHUM 110 opmyiam, BUT
XUMUYECKOHN CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAsl) B HEOPTaHUUECKUX COCIMHEHUSIX, 3apsi HOHA
M0 XUMHYECKON ¢opMmyiie, XapakTep Cpelbl B BOJIHBIX PACTBOPAX HEOPraHWYECKHX COCIWHEHUH, THUII
KPUCTAJUIMYECKON PEMIETKN KOHKPETHOI'O BEIECTBA;

. packpsiBaTh cMbich [lepronnueckoro 3akona . M. MenpeneeBa U IEMOHCTPUPOBATH €O
MMOHMMAaHUE: OMUCHIBATh U XapakTepu3oBaTh TabnuuHyro Gopmy llepuoanyeckoil cCUCTEMBI XUMUYECKUX
9JIEMEHTOB: pa3INuaTh MOHITHS «TJIaBHas moarpymmna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpymma)y,
MaJjible U OOJBIINE MEPUObl, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B TIEPUOIMYECKON TabmuIle, ¢
YHCIIOBBIMU XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsj sjapa, ooiiee
YHCIIO AJIEKTPOHOB U PACIpeesIeHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB 3JIEMEHTOB M WX COCIMHEHHMM B MpeaesiaX MaJIbIX NMEPHOJ0B U TJIABHBIX MOATPYIII C
Y4€TOM CTPOEHHUS UX aTOMOB;

. KIIACCU(PUIIMPOBATh XHWMHUYECKHE SJEMEHTHI, HEOPraHWYECKHE BEIIECTBa, XHUMHYECKUE
peakuuu (10 YUCIy ¥ COCTABY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P (EKTyY, 10 M3MEHEHUIO
CTENEHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);

. XapaKkTepu30BaTh (OMUCKHIBATh) O0IINE U crieU(DUUECKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEUIECTB, NOATBEPXKJas ONUCAHWE NPUMEPAMH MOJEKYJSPHBIX W HWOHHBIX YPaBHEHUMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITU;

° COCTAaBIIATb YPABHEHUS DIIEKTPOIUTUYECKOM IUCCOUMALMU KHUCIIOT, IIEJIOYEH M COJEH,
TIOJTHBIE U COKPALIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMeHa, YpaBHEHHs peakluid, TOATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUUECKON CBS3U MEXK Iy BEIIECTBAMH PAa3JIMUHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OaiaHca ATHX PEaKIIHii;

. MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUN B PA3IMYHBIX YCITIOBUSAX;

. BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa Mo (opmyie COeTUHEHHs, MacCOBYIO JOJNIO BEIIeCTBa B PAacTBOpE, MPOBOJIUTH
pacy€Tsl 10 YPaBHEHHUIO XMMUYECKOW pEaKInu;

. coOJTI0IaTh TIPaBUJIa MOJIB30BAHUS XUMHUYECKOM MTOCYA0H 1 1a00paTOpHEIM 000pyI0BaHUEM,
a TaKkKe MpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH TIO BBIOJHEHUIO
Ja00pPaTOPHBIX XMMHUYECKUX OMBITOB IO MOJTYYCHHIO M COOMpPaHWIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
YTJIEKHUCIIOTO Ta3a);

. MPOBOJIUTh PEAKIMHU, TOATBEPKAAIOIINE KAYEeCTBEHHBIA COCTAaB PA3JIMYHBIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJOpPUA-, OpOMHUI-, MOAUA-, KapOoHaT-, ¢ocdaT-, cuIuKar-, cyiabdart-,
TUAPOKCU/I-MOHBI, KAaTHOHBI AMMOHHWS ¥ HMOHBI HM3YyYEHHBIX METa/UIOB, NPHUCYTCTBYIOIIWE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB;



J MIPUMEHSTh OCHOBHBIC OIEpalli MbICIUTENbHON JESITEIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIECHNE, CUCTEMATU3AIUIO, BBISIBJICHUE PUUYUHHO-CIICACTBEHHBIX CBS3EH — IS U3yUEHUS
CBOMCTB BEILIECTB U XHMHYECKHUX PEAKIHH, €CTeCTBEHHO-HAYYHbIE€ METOAbI MO3HAHUS — HAONIOJEHHE,
U3MEpEHHNE, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEAJIbHBIM U MBICTICHHBIN).
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KOJIMYECTBY BEUIECTBA HIIK 00BEMY a0
Brruucnenus 00bEMOB Ta30B 110 bu6mmoreka [JOK
34 | ypaBHEHMIO peaKkIMM Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BLEMHBIX OTHOIIEHHI ra30B 08
bu6mmoreka [JOK
35 | ®usuyeckre U XUMHUYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d58
7a
. bu6mmoreka [JOK
C i e 00
36 OCTaB OCHOBAIIIL. LIOMATHE O https://m.edsoo.ru/ff0d59
WHIKATOPax
€2
Bona xak pactBoputens. HaceieHHble u bubnmnorexa [JOK
37 | HeHacCHIIEHHBIE pacTBOPBL. MaccoBas 0715 https://m.edsoo.ru/ff0d5b
BEIIECTBA B PaCTBOPE 40
[Tpaktuyeckas pabora Ne 5 mo Teme
«IIpuroroBiieHrE paCTBOPOB C bubmiorexa HOK
38 . . . . https://m.edsoo.ru/ff0d5e
ornpenenéHHON MacCOBOM JoJei ba
pacTBOPEHHOT'O BEUIECTBAY _
bu6munorexa [JOK
Kontponbnas pabora Ne2 o reme
39 Hport P https://m.edsoo.ru/ff0d63
«Kucnopon. Bonopoxn. Bona» 42
Oxcupl: cocTaB, KiIacCUpUKaIUs bubmrorexa HOK
40 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIaTypa
de
ITony4eHnue 1 XUMHYECKHE CBOWCTBA bubmmnorexa [JOK
41 | KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d66
OKCHJIOB 4e
OcHoBaHUA: COCTaB, KiaccupUKaIus bubnmorexa I[OK
42 ) ’ ’ https://m.edso0.ru/ff0d67

HOMEHKJIaTypa

ca



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[Tonydyenune n XuMHU4YECKUE CBOKMCTBA

bu6mmoreka [JOK

43 . https://m.edsoo.ru/ff0d67
OCHOBaHUI
ca
Kucnotsl: cocTas, kitaccupukanus bubmorexa [OK
44 ] ’ ’ https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa )
[Tonydyenune n XuMHU4YECKUE CBOKMCTBA bubmorexa HOK
45 - https://m.edsoo.ru/ffOdfee
KHCJIOT
2
Conu (cpeHue): HOMEHKIIATYypa, CIIOCOOBI bubmorexa HOK
46 p ’ }ip ’ https://m.edsoo.ru/00ad94
MOJTyYeHUs, XUMUYECKIE CBOWCTBA 24
[IpakTnueckas padora Ne 6. Perenue
HKCIIEPUMEHTATBHBIX 33/1a4 110 TEME bubmoreia HOK
47 3 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 7¢
COETMHEHUI T
['enernyeckast cBsI3b MEXJy KilaccaMu bubmmorera IIOK
48 Y . https://m.edso0.ru/00ad9a
HEOPTaHUYECKUX COCTUHECHUN 50
bu6mmoreka [{OK
49 | O6001ICHNE M CHCTeMaTH3alls 3HAaHU T https://m.edso00.ru/00ad9c
b2
Kontponbaas padora Ne3 mmo teme bubnuoreka IIOK
50 | "OcHoBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9e
coenMHeHui" la
ITepBbie MOMBITKH KIIaCCH(PUKAIITT bubnmoreka [JOK
51 | xumuueckux snemMeHToB. [lonsaTue o https://m.edsoo.ru/00ad9f
TPYIIax CXOAHBIX DJIEMEHTOB fa
[Tepuoauueckuit 3akoH u [lepuoguueckas bubnuoreka [JOK
52 | cucrema XUMHYECKHUX 351eMeHTOB . 1. https://m.edsoo.ru/00ada5
Menneneesa 2c
bu6mmoreka [JOK
53 | [lepuonsl, Tpymbl, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. CocTaB aTOMHBIX 51/1€ bubmorexa [OK
54 P ' p- https://m.edsoo.ru/00ada3
N3oTomnsl
42
CtpoeHue 3JeKTPOHHBIX 000710Y€K aTOMOB bubnmnoreka [IOK
55 | anemenToB llepuonuueckoit cuctemsr /1. . https://m.edsoo.ru/00ada6
MeHeneeBa bc
XapakTeprucTuka XUMHYECKOT 0 dJIeMEHTa bubmmorexa [JOK
56 | mo ero nonoxenuto B [leproanueckoit https://m.edsoo.ru/00ada8

cucreme /. 1. Menneneesa

24



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [lepromudaeckoro 3aKoHa JyIs
a3BUTHS HAyKU U npakTuku. J[. bubmnorexa HOK
57 p Y . p . v 1 https://m.edsoo.ru/00ada9
MenzeneeB — y4€HbIH, earor u Ge
rpaX1aHuH T
DJIEKTPOOTPULIATEILHOCTE ATOMOB Brbmrorexa IOK
58 pooTp 1 https://m.edsoo.ru/00adaa
XAMHAYECKUX DIIEMEHTOB bs
bu6mmoreka [JOK
59 | UonHasg xumMmuyeckas CBA3b 1 https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
60 | KoBaseHTHas mossipHas XUMUYECKas CBSI3b 1 https://m.edsoo.ru/00adaa
b8
KoBanenTHas HenosipHast XUMUYeCcKast budmiorexa [IOK
61 p 1 https://m.edsoo.ru/00adaa
CBA3b
b9
bu6mmoreka [{OK
62 | CrerneHp OKUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKHUCIUTEIBFHO-BOCCTAHOBUTEILHBIE budmiorexa [IOK
63 1 https://m.edso0.ru/00adb0
peaxkuu
76
bu6mmoreka [{OK
64 | OKUCIUTEIN ¥ BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb0
76
bu6mmoreka [{OK
K §) Ne4
65 OFTPOIILHA paboTa Je% TO TEME 1 1 https://m.edsoo.ru/00adb4
«CtpoeHne aToma. XUMUYECKasi CBS3b) 36
. bu6mmorexa [JOK
P . 0000
66 C3CPBHBIM YPOK © IvHeHHe " 1 https://m.edsoo.ru/00adb3
CHCTEMAaTHU3alisA 3HAHUI 3c
. bu6mmoreka [JOK
P . 0000
67 CCPBHDI YPOK © IVHGHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTHU3alisA 3HAHUI b2
. bubnuoreka [JOK
P . 0000
68 C3CPBHDI YPOK © IUHGHHe 1 1 https://m.edsoo.ru/ffod61
CHCTEMAaTHU3aliA 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TIPOTPAMME
9 KJIACC

Tema ypoka

Koan4yecTBo 4acoB

<



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Ne DJIeKTPOHHbIE
n/n 2 é uuQpoBkIe
\§ e oOpa3oBaTe/ibHbIE
= o pecypcbl
o @ =
5 2 Z
9 = [3)
2 2 ¢
= =
=9 =
=
= :
= =
[Iepuonnyeckuil 3aKoH.
bu6mmoreka [JOK
[Teproguueckas cucrema
1 1 https://m.edsoo.ru/00adb5
XUMUYECKUX dyiemeHToB /. Y. 9e
Menneneesa o
3aKOHOMEPHOCTH B U3MEHEHUH bubmmnorexa [JOK
2 CBOMCTB XMMHYECKHX 3JIEMEHTOB 1 https://m.edso0.ru/00adb6
TIEPBBIX TPEX TIEPHOIOB b6
Knaccudukanust 1 HOMeHKIaTypa Budmorexa HOK
3 1 https://m.edsoo.ru/00adb7
HEOPTraHUYECKUX BELIECTB 62
. bu6mmoreka [{OK
Buan XUuMHUECKOH CBSA3H U THUIIBI
4 . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEIIETOK 6
Kontponbnas padora Nel o teme
5 «[ToBTOpenue u yrnyoieHue 1
3HAaHUH OCHOBHBIX Pa3JiesioB Kypca
8 xiracca»
Krnaccudukanus XumMuueckux bubmorexa [HOK
6 N 1 https://m.edsoo.ru/00adbc
peakuuii Mo pa3IuyHbIM MIPU3HAKAM b0
[ToHsiTHE O CKOPOCTH XUMHUECKOM bubmuotexa [{OK
7 eakuu. IIoHsITHE 0 TOMOTr€HHBIX 1 https://m.edsoo.ru/00adbe
p
Y TETEPOTCHHBIX PEAKITUIX 9a
[TousTre 0 XUMHYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE bu6mmoreka [JOK
8 Ha CKOPOCTh XMMHUYECKON peaKIiuu 1 https://m.edsoo.ru/00adc2
1 MOJIO’KEHUE XUMHYECKOT O 8c
paBHOBECHsI
bu6mmoreka [JOK
OKHUCINUTEIIHLHO-
9 1 https://m.edsoo.ru/00adca

BOCCTAHOBUTCIIbHBIC pCaKIIUU

de



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopust 3AEKTPOTUTUYECKON

bub6aunorexa [JOK

10 muccoruanui. CUIbHBIE U c1a0bie https://m.edsoo.ru/00adcd
DIIEKTPOIIUTEI 68
bub6munoreka [JOK
11 | Nonnble ypaBHEHUS peakuuid https://m.edsoo.ru/00add4
48
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBaHHWM B CBETE MPEICTABICHUH bubmaorexa LOK
12 pu https://m.edso0.ru/00add5
00 DJIEKTPOTUTUUYECKOMN a8
JYCcCOLMalu o
XUMHUYECKUE CBOMCTBA COJIEN B bub6mmorexa [JOK
13 CBETE MpeAcTaBlIeHUu 00 https://m.edsoo.ru/00add8
AIEKTPOIUTUICCKON JTUCCOITUAITTU b2
bu6mmoreka [IOK
14 | IlonsTue o ruaponu3e coneu https://m.edsoo.ru/00add9
d4
O0o0meHne 1 cucTeMaTH3aIUS bubmmorexa [TOK
15 N https://m.edsoo.ru/00addd
3HAHUI
12
[IpakTuyeckas padora Ne 1. bubnuoreka IIOK
16 | «Pemenue sxcepuMeHTAIbHBIX https://m.edsoo.ru/00addb
3a1au fa
Kontponbnas padora Ne2 o Teme
«DQIIEKTPOIUTHYECKAS] bubmmorera [IOK
17 https://m.edsoo.ru/00adde
nucconuanug. XuMU4ecKue <0
peaxiuu B pacTBOPax» o
OO01mas xapakTepucTUKa raJoreHoB. bubnmorexa [JOK
18 | XuMu4ecKkue CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addf
XJi0pa e2
Xnoposogopon. ComnsiHasi KUCIIOTA, bubnmnoreka LIOK
19 XUMHUYECKHE CBOMCTBA, MOJIy4EHHE, https://m.edsoo.ru/00adel
NpUMEHEHNE 04
[Ipaktrueckast padota Ne 2 mo Teme bubmuoreka ITOK
20 | «[TomyyeHue CONSIHON KHCIIOTHI, https://m.edsoo.ru/00ade3
U3ydeHUe e€ CBOMCTB» 48
Brrunciienus 1o ypaBHEHUSIM bubnuoreka [JOK
21 | XUMUYECKHUX PEaKIUi, €CIIU OANH https://m.edsoo.ru/00ade4
U3 PEArcHTOB JIaH B U30bITKE 88
OO01mmas XxapaKTepuCTHKA FJIEMEHTOB bubmmorera IIOK
22 P P https://m.edsoo.ru/00ade6

VIA-Tpynibl

4a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

AnnorponHbie MoaUUKALUN
cepsl. Haxoxaenue cepbl U €€

bub6munorexa [JOK

23 . https://m.edsoo.ru/00ade6
COEIMHEHHI B IPUPOJIE. 4a
XUMHUYECKHE CBOMCTBA CEPBI o
CepoBo10po/1, CTPOCHUE, bubnuoreka [JOK

24 | pusmveckue U XUMUYECKHE https://m.edsoo.ru/00ade8
CBOMCTBA 02
Oxkcuapl cepsl. CepHasi KMCIIOTA, bubnuoreka [JOK

25 (bu3nueckrue 1 XuMHUYECKHe https://m.edsoo.ru/00adea
CBOMCTBA, IPUMEHEHHUE 28
XHUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJICHHOT'O CI10c00a

. bu6mmoreka [JOK

26 TTOILYHICHI CEPHON KHCIOTRL https://m.edsoo.ru/00adec
XHUMHYECKOE 3arpsi3HEHUE 8a
OKpYKaroIen cpeibl
COCIMHEHHSIMH CEPBI
Brrunciienue MmaccoBoi 1011 bubmoreia HOK

27 https://m.edsoo.ru/00adec
BbIX0J1a IPOAYKTA PEaKII 8a
OO61mas xapakTepucTHUKa AJIEMEHTOB
VA-rpynsl. A3oT, bubnuoreka IIOK

28 | pacnpocTpaHEHHUE B IIPUPOJE, https://m.edsoo.ru/00adee
(u3nueckre 1 XuMUYecKHe a6
CBONCTBA
AMMHaK, ero Gpu3n4IecKue u bub6moreka [[OK

29 | XUMUYECKHE CBOMCTBA, TOIYICHHE https://m.edso00.ru/00adf0
¥ IPUMEHEHUE 04
[IpakTuueckas pabora Ne 3 o reme bubnuoreka [JOK

30 | «[TomyueHne aMMHaKa, H3y4eHHE https://m.edsoo.ru/00adfl
€ro CBOMCTB» 80
A30THas KUCIIOTA, € GU3NIECKHE U bubmorexa HOK

31 . https://m.edsoo.ru/00adf3
XUMHYECKHE CBOMCTBA 06
Hcnons30BaHNE HUTPATOB U CONEH
aMMOHHS B KQU€CTBE MUHEPAIbHBIX bubnuoreka [JOK

32 | ynoOpeHuii. XUMHUYECKOE https://m.edso00.ru/00adf5
3arps3HEHHE OKPYKAIOIEH CpeIbl 18
COCIMHEHHSIMH a30Ta
®ochop. Oxeun pochopa (V) u
(bocgoll;Haﬂ KHCJI%)Ta,q)(bII;H(qe():KHe bubmorexa [OK

33 https://m.edsoo.ru/00adf6

M XUMHYECKHE CBOMCTBA,
MOJIyYeHUE

8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Ucnons3oBanue gpocdaros B
KauCCTBC MHUHCPAJIbHBIX

bub6munorexa [JOK

34 . https://m.edsoo.ru/00adfc
ynoopeHuii. 3arps3HeHue 20
MPUPOTHON cpenbl pocharamu o
VYrnepon, pacnpocTpaHeHHE B bubnuoreka [JOK
35 | mpupone, puznueckue u https://m.edsoo.ru/00adfd
XUMHYECKHEe CBOMCTBA 9c
Oxkcuppl yriepona, ux Gu3nueckue
Y XMMHUYECKHE CBOWCTBA. bubmuoreka [JOK
36 | DKomoru4yecKue mpooIeMbl, https://m.edsoo.ru/00adfe
CBSI3aHHBIE C OKCUIOM YTJIepoia be
(V)
bub6aunorexa [JOK
37 | YronpHas KACIOTA U €€ COTU https://m.edso0.ru/00ae00
6c
[Ipaktrueckas padora Ne 4 mo Teme
"TTony4yeHue yriekuciaoro rasa. bubmmorexa [HOK
38 https://m.edsoo.ru/00ae02
KauecTBeHHas peakuus Ha 76
KapOoHaT-nOH" o
[lepBoHauyanbHBIE TOHATHUS 00 bubmuoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O https://m.edso00.ru/00ae05
COCAUHEHHUX YIilepoaa 4e
bu6mmoreka [JOK
40 | KpemHHIi 1 €r0 COSIMHECHUS https://m.edsoo.ru/00ae08
Oa
[TpakTuueckas padbora Ne 5.
Pemenne skciepuMeHTAIbHBIX bubmorexa HOK
41 . https://m.edsoo.ru/00ae0b
3a7a4 1o treme «Baxueiimme f
HEMETAIUIBl U MX COCTUHEHUSD)
Kontponbnas padora Ne3 no teme bu6mmoreka [JOK
42 «BaxHeiime HeMeTalIbl U UX https://m.edso00.ru/00ae0e
COEIMHEHHUS» 18
OO6m1ast xapakTepucTHUKa
XUMHYECKUX IJIEMEHTOB —
MeTalIoB. MeTannndeckast CBsI3b U bubmnorexa HOK
43 https://m.edsoo.ru/00ae10
MeTaJUTMIecKasi KpUCTaInIecKas 36
pemérka. @u3nveckre CBOMCTBA _
METaJLIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
44 | DIEKTPOXUMHUYCCKUN P https://m.edsoo.ru/00aell

HaIpsHKEHUH METauIOB

56



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0mme crmocoOb! MOTyYeHUS

metasuioB. CrutaBel. Beruucnenus bubmuoreka [JOK
45 | mo ypaBHEHUSIM XUMUYECKIX https://m.edsoo.ru/00aell
peaKuuii, €ciii OJJUH U3 PEareHTOB 56
COJIEPIKUT MPUMECH
bub6mmoreka [JOK
46 | IlonsiTHe O KOPPO3UU METAIIOB https://m.edsoo.ru/00ael2
78
bu6mmoreka [JOK
a7 IllemounbIC METAJLIBI https://m.eds00.ru/00ae14
b2
Oxcuasl ¥ THAPOKCHUABI HATPUS U bubnnorexa [IOK
48 P P https://m.edso00.ru/00ael4
KaJIAst
b2
IIemouno03eMeNbHBIC METAILIIBI — budmiorexa TIOK
49 . . https://m.edso0.ru/00ae15
KaJIbIMA ¥ MarHup
e8
bu6munorexa [JOK
50 Bakueiimume coeTMHEHN KaJIbIIU https://m.edsoo.ru/00ael5
e8
51 O0o001IeHNE U CHCTEMaTU3aIUs
3HAHUHI
JKEcTkOoCTh BOMBI U CITOCOOBI €€ Bubmorexa ITOK
52 https://m.edso00.ru/00ae18
yCTpaHCHUS
86
[IpakTuueckas padora Ne 6 o reme bubnmoreka [JOK
53 "YKECTKOCTh BOIBI U METOMLI €€ https://m.edsoo.ru/00aela
ycrpanenus" e8
bub6mmorexa [JOK
54 AnmroMuHAH https://m.edsoo.ru/00aelc
64
AmdorepHbIe CBOMCTBA OKCUIA U bubmmorexa [IOK
55 P https://m.edsoo.ru/00aelc
TUAPOKCH/IA
64
bu6mmnorexa [JOK
56 Keneso https://m.edsoo.ru/00aeld
86
OKcu/bl, THAPOKCHUIBI U COH bubnnorexa [IOK
57 > THAP https://m.eds00.ru/00ae35
xenesa (1) u sxemesa (1) o6
58 O0o001IeHNE U CHCTEMaTU3aIUs

3HAHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[IpakTuueckas padbora Ne 7.

bub6munorexa [JOK
Pemenne skciepUMEHTAIBHBIX
59 . 1 https://m.edso0.ru/00ae3d
3aa4 no teme «Baxueimue o8
METAJUIBI U UX COSIUHEHUS _
Brruucienus mo ypaBHEHUSIM
XUMHYECKUX PEAKLIUM, ECIIU OIUH
W3 pEarceHTOB JaH B U30LITKE UIIN Bubmrorexa [JOK
60 P 1 https://m.edso0.ru/00ael7
COJICP)KUT MPUMECH. Berauciienus 50
MacCOBOM JIOJIM BBIXO/IA MPOAYKTA o
peaxIu
61 O000111EHNE U CUCTEMATU3ALIUSA 1
3HAHUH
KonTtponbnas padora Ne4 o Teme
62 «Baknelinmme MeTamibl 1 X 1
COEIUHEHUS)
BemecTBa 1 MaTepHuainl B Buomorexa HOK
63 . p 1 https://m.edsoo.ru/00ae3f
[IOBCEIHEBHON XKU3HU YEIOBEKA 50
XUMHYECKOE 3arpsi3HEHHE Bubmorexa HOK
64 . p 1 https://m.edso0.ru/00ae42
OKpY’KaroIen cpeibl 20
bu6munorexa [JOK
Ponb xumuu B pelieHun
65 1 https://m.edsoo0.ru/00ae42
9KOJIOTHYECKUX TIPOOIIeM 20
. bub6munorexa [JOK
PesepBHblil ypok. O000LIEHNE U
66 p M3 ?l 1 https://m.edso0.ru/00ae0d
CHCTEMAaTH3alUs 3HAHUH 0a
. bu6mmnorexa [JOK
PesepBHrblil ypok. O000IIEHNE U
67 p P ?l 1 https://m.edsoo.ru/00adb3
CHCTEMAaTH3alH 3HAHUH 3¢
. bu6mmoreka [JOK
PesepBHsblil ypok. O000IIEHNE U
68 P P ?l 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3alH 3HAHUH b2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ Pymsurtuc I'.E., ®enpnaman @.I°., AkunoHepHoe obmectBo «M31aTenbcTBo
«IIpocBemieHue»

* Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akunoneproe obmectBo «M3narenscTBo
«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

Xumus : ypoku B 8 kacce : mocodue st yaurens / H. H. apa., "M3garenscTBO
"IIpocsenienue""
Xumus : ypoku B 9 knacce : mocobue mis yaurens / H. H. INapa., "U3parensctBo "lIpocBemenne"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
https://edsoo.ru/
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