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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTAaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHON 00Opa3oBaTelIbHOM MPOTrpamMMbl OCHOBHOTO OOIIETO
oOpaszoBanusi, mpexactaBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOil paboueit
nporpaMmbl BOCIIMTaHUSA H C y‘-IéTOM KOHICIIIWU NPCIoJaBaHus yqe6H0r0 npeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3amusax Poccuiickoit denepammm.

[TporpamMma 1o XxuMuM JaéT MPECTABICHUE O TENIX, 00Imel cTparern 00ydeHUs, BOCITUTAHUS
U pa3BUTHA OOYyYAIOIIMXCS CPEJCTBAMH Y4eOHOTO TMpeaMeTa, YCTaHABIMBAEeT 00s3aTeIbHOE
MPEeIMETHOE COJIep)KaHKe, TPEyCMAaTPUBACT paclpeesieHIE €ro Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm U TCMaM IHporpaMMbl 110 XUMHUH, OIPCACIIACT KOJIMYCCTBCHHBIC MW KAaUCCTBCHHBIC
XApPAKTCPUCTUKU COJACPIKAaHHA, PECKOMCHAYCMYIO ITOCICAOBATCIBHOCTE HM3YUCHHA XHWUMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4e€OHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEMEeTa U peain3anuyd TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMBI Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4YeHHs XUMHH Ha YPOBHE IIeNieil M3ydeHHsS
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIBHOCTH 00yJaromerocs mo OCBOCHHUIO
y4eOHOTO COJepKaHUS.

3HaHWE XWMHUHU CIY)KUT OCHOBOW JUIT (OPMHUPOBAHHS MHPOBO33PEHHS OOYYaIOMIETOCs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpa, BAXHYIO POJb UrparoT (GopMHUpyeMble XUMUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JSHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOAEC, O MYTAX
pelieHus r1o0aabHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTreTUUECKOH,
MUIIEBOH U YKOJIOTHYECKONW 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEM Ui camMopazBUTHUS U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaa B (OPMHPOBAHWE MBIIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CAMOCTOATEIbHOW Y4eOHOU NesSTeNIbHOCTH, IKCIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(GECCHOHAIBHOMN 1eATeNbHOCTH;

3HAKOMHUT CO ClieUU(UKON HaydHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsAa Ha
€IMHCTBO TPHUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHHM €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUSs B OOy4YeHHHM XHMHH OOECHeuuBaloTCA Creuu(pukond cojaeprkaHus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBISETCS MeAarornyeckd aganTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
0OyYaIOUIUMUCSI CUCTEMbl TEPBOHAYAIBHBIX MOHATHI XWMHU, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX TOHSATUNA OPraHUYECKON XUMUU.

CrpykTypa coaep:kaHus MpOorpaMMbl IO XUMHUH c(popMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk e umsyueHuro. CopepkaHHe CKJIQIbIBACTCSI W3 CHCTEMbI MOHSATHH O XHMHUYECKOM OJJIEMEHTE U
BEIIECTBE M CUCTEMbI IOHATHH 0 XUMUUecKoi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TPUHIMITY MOCIEI0BATEIbHOIO PA3BUTUS 3HAHUH Ha OCHOBE TEOPETHUECKUX IpeACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNUS;

— Ilepuoauueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOTO 3aKOHAa XUMMU;

— Y4YEHHsI O CTPOSHHH aToMa U XUMHUYECKOH CBSI3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PAaCTBOPAX.

Teopernueckue 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE OMIMPHYECKH TOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCA IMOCIEIOBATEIbHO OT OJHOTO YPOBHSA K JPYrOMY, BBITOJIHSS
¢GyHKIMU OOBSCHEHHS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH NPaKTHUECKOTO
MIPUMEHECHHSI U TIOyYEHUS N3y4aeMBbIX BEIIECTB.



OcBoeHune MporpaMmsbl IO XUMUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISIFOLLIECH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOIO OTHOLIECHHUS
K Hay4yHOMY 3HaHHUIO U METOJaM IO03HaHUs B Hayke. 3yueHue XumMuu nNpoUCXOAUT C NPUBICUEHUEM
3HaHUH U3 paHee N3YYEHHBIX YU4eOHBIX mpeaMeToB: «OKpyxKaromuil Mupy, «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kiacey.

[Ipu u3ydyeHHMH XUMUU TPOUCXOAUT (POPMHPOBAHUE 3HAHWK OCHOB XMMHUYECKON HAyKH Kak
00JTacCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOH JIEATENFHOCTH YelIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3agada ydeOHOTO IpEeAMEeTa COCTOUT B (POPMUPOBAHHH CHCTEMBI
XUMHYECKUX 3HAHHA — BAKHCUIIUX (PAKTOB, TOHATHH, 3aKOHOB M TEOPETHUYCCKHUX ITOJIOKCHHMA,
JOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, si3blka HayKH, B MPUOOIIEHUN K HayYHBIM
METOJIaM TIO3HAHUS MPU W3YyYCHUHU BEIIECTB U XUMHUUYECKHX pEakiuii, B (GOPMUPOBAHUM U PA3BUTHHU
MO3HABATEJIHHBIX YMEHHUH U UX IPUMEHEHNUHU B YI€OHO-TI03HABATEIBHON U Y4€OHO-NCCIIEA0BATEIbCKOM
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHMsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYEHHE
MPUOOPETH TaKUe LU, KaK:

— (QopMUpOBaHUE HHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHMUIO,
COTPYJHHYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEHIeHWH, CIOCOOHOM aganThpoBaThcs K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHHMsl Ha cHCTeMaTH4ecKoe MpHoOIieHne oOyyaromuxes K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYyYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecriedyeHre YCIIOBUM, CHOCOOCTBYIOUIUMX MPUOOPETEHHIO OOYyYaroIIMMUCS — OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[I ), UMEIOIINX YHUBEPCAIbHOE 3HAYeHUE JJIs1 Pa3IMYHBIX BUAOB JESTEbHOCTH;

— (hopmupoBanue obmiel PyHKIMOHATIBLHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH WU OIICHMBATh SBJICHUS OKPYKAIOLIEr0 MHpa, HCMONb3yd 3HAHHUS M OIIBIT,
MOJIy4YE€HHBIEC TPU U3YYEHUH XUMUHU, IPUMEHSITh X MPHU PELIEHUHU MPpo0sieM B MOBCETHEBHOM KU3HU U
TPYAOBOM NEATEIBHOCTH;

— (opmupoBanue y 0Oy4aromMXCs T'YMAHUCTUYECKUX OTHOIIECHUN, MOHMMAHUS IIEHHOCTH
XMUMHYECKUX 3HAaHUHU Ui BBIPAOOTKU SKOJIOTHUYECKHU LIEIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOU
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOCHUS OO0IIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HAIpPaBJICEHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

OOmee 4KcIO 4YacoB, OTBEACHHBIX JUISI M3Yy4EHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZeN0), B 9 kimacce — 68 yacoB
(2 yaca B HeqeNIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA
[Ipenver xumun. Ponp XuMHM B KU3HM 4YENOBEKA. XHMMHUS B CHCTEME HayK. Tejla M BELIECTBa.
du3nyuecKkrue CBOKMCTBA BEIECTB. ArperarHoe cocrosinde BemiecTB. [loHATHE O METO/Jax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IecH s CMeCeH.
ATOMBI W MOJIEKYJIbI. XHUMHYECKHE 3IeMeHThl. CHUMBOJBI XMUMHYECKUX 53JIeMEHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.
Xumuyeckas popmyrna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOcUTENbHAs MOJIEKYyJsipHash macca. MaccoBasi 10t
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.
KomnuectBo BemiectBa. Monbs. MosgpHas Macca. B3amMOCBS3b KOJIMYECTBA, MacChl W YHUCIA
CTPYKTYPHBIX €MHUII BenecTBa. PacuéTel o popmynaM XUMHUYECKUX COEAMHEHUH.
dusnyeckue W XUMHUYECKUE SBJICHHUS. XUMUUYECKas peakius W e€ MpU3HaKd. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XUMHUUYeckue ypaBHeHus. Kiaccudukanus XUMUYECKUX pEakiui (COeTUHEHWS,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCYAOW, MpaBWIaMHU pabOThl B Ja0OpaTOpuu U TNpUEMaAMHU
oOparieHus ¢ 1abopaTopHBIM 000pYJIOBaHUEM, H3yUEeHHUE W OTTMCaHUEe (PU3NUECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKNX BEIIEeCTB, HaOMOAeHUE (M3MYecKuX (TJIaBJIEHHE BOCKA, TAasHUE JIbJa, pacTUpPaHUE
caxapa B CTyNKe, KUTIEHWE W KOHJCHCAIMs BOJBI) M XHUMHYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHCIOTOW) SBJICHUMW, HAONIOJACHWE M OTHCaHUE
MPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakuui (pa3jokeHHe caxapa, B3auMOJCICTBHE CepHOMU
KHCJIOTHI C XJIOpUaAOM Oapwusi, pasnokenue runpokcuaa meau (1) mpu mHarpeBanuu, B3auMojeiicTBIE
xkene3a ¢ pactBopom cosr Menu (1), m3ydenne cnocoOoB pa3AeeHnuss CMECei: ¢ TIOMOIIbI0 MarHUTa,
¢bunbTpoBaHUE, BBIMAPUBAHUE, AUCTUIULSILIUS, XpoMarorpadus, MPOBEJCHHE OYUCTKU IOBAPEHHOM
COJIM, HaONIOJICHUE U OINHCAaHUE pPEe3yJbTaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MaCChl, CO3JaHUE MOJIeTe MOJIeKY (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosgyx — cmeck razos. CocraB Bo3ayxa. Kucinopon — snemeHT u npocroe BemiectBo. Haxoxaenue
KHCTIOpo/a B Tpupone, (usnueckue M XUMHUYECKHE CBOMCTBa (peakiuu ropeHus). OKCHIbL.
[Ipumenenne xucnopona. CrnocoObl MOMy4eHHs] KHUCIOpPOJAa B JIAOOPATOPUH UM MPOMBIIUIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — asioTpornHas MOAUPHUKAIMS KUCIOPOIa.
TeroBoit 3PPekT XUMUUECKON peakiiy, TEPMOXUMHUUECKUE YPaBHEHHS, 3K30- U SHIOTEPMHUUECKUE
peakiuu. ToIuMBO: Yrojab M MeTaH. 3arpsi3HEHUE BO3]yXa, YCHJIEHUE MapHUKOBOTO 3(ddekra,
pa3pyllieHre 030HOBOTO CJIOSL.
Bonopon — snemeHT M mpocroe BemiecTBo. Haxoxkaenue Bogopoga B mpupoie, (uznueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. Kuciotel u conu.
MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.
®usnueckue cpoiicTBa Bojbl. Bona kak pactBopureinb. PacTBopel. HacklllieHHbIE M HEHACBIIICHHBIE
pactBopbl. PacTBOpuMOCTh BeliecTB B BoAe. MaccoBas 10Jisi BEUIECTBA B pacTBOpe. XUMHYECKUE
cBoiictBa Bojbl. OcHOBaHuA. Ponbp pacTBOpoB B MpUpOJE U B KU3HM 4YeloBeka. KpyroBopoT Bobl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOJAHBIX BOJ.
Knaccudukamuss  HEOpraHMYeCKHMX  COEIWHEHUH. Oxkcuppl. Knaccudukamuss  OKCHAOB:
coneoOpa3ymomniue (OCHOBHBIE, KUCIOTHBIe, aM(doTepHble) U HecosneoOpasyromue. HoMmeHkmaTypa
OoKcUJI0B. DU3NUECKHE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHre okCcuaoB.
OcnoBanus. Knaccudukanus ocHoBaHMi: IIENOYM U HEpACcTBOpUMBbIE OCHOBaHHA. HomeHkmarypa
ocHOBaHUM. PU3NUECKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.
Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. @usndeckrue M XUMHUYECKHE CBOWCTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonmydenue kucnor.
Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa cosiell. [lonmydenune coseit.
I'eneTnyeckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUM.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPECIECHUE COJEpXKaHUS KHUCIOpOAAa B BO3/yXe, IIOJydE€HUE, COOMpaHUE,
pacrio3HaBaHHE€ M H3YYEHHE CBOWMCTB KHCIOpOJa, HAOJIOJCHUE B3aMMOJCHUCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HMKHOBEHMSI M IIPEKpalleHHs TOpeHus (moxkapa), O3HaAKOMJIEHUE C
o0Opa3iaMu OKCHIOB M ONHCAaHHE UX CBOWCTB, MOJydeHHE, COOMpaHME, paclo3HaBAaHUE M W3YyYCHHE
CBOMCTB BOJOpoJa (ropeHue), B3auMmojeicTBue Bogopoga ¢ okcuaoM wmeau (Il) (Bo3moxHO
WCII0JIb30BAHME BHJICOMATEPHAIIOB), HAOIOJEHUE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBaHUE 0COOEHHOCTENW PacTBOPEHMSI BELLIECTB C PA3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHON MAacCOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C
MeTajylaMu (HaTpUeM M KajblueM) (BO3MOYKHO MCIOJb30BAaHUE BHUJECOMATEPUAIIOB), UCCIIEJOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIACCOB, HAOIMIOJAEHUE W3MEHEHHsSI OKPaCKH
MHJUKAaTOPOB B pacTBOpax KHCIOT M Iejoueid, uM3ydyeHue B3aumojenctBus oxcuzpa menu (1) c
pacTBOpPOM CEpHOM KHCJIOTBHI, KHCJIOT C€ METalJIlaMH, pEaKIUil HelTpanu3anuu, I[oIydeHHue
HEpPACTBOPUMBIX OCHOBaHUM, BBITECHEHUE OJIHOTO MeTajla JAPYrUM U3 pacTBOpa COJIM, pEIIeHUe
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeMe «BakHel1ue Kiacchl HEOPraHUYeCKUX COeTMHEHUI.

Iepuonnuecknii 3axkon u IICXI JI. U. MenaeneeBa. CTpoeHue aroMoB. XUMHYeCKas
cBsA3b. OKHCIANTEIBLHO-BOCCTAHOBUTE/IbHbIE PeaKIMU
[lepBrie MONBITKH KiIaccU(UKAIMM XUMUYECKUX 2JIeMEHTOB. [ToHsTHE O TpyIax CXOAHBIX 3JIEMEHTOB
(IIenoyHBle W IEJIOYHO3EMEIbHBIE METAJIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpPbHIE
00pa3yroT am(pOTEpHBIE OKCUBI U TUIAPOKCHIBI.

[Iepnoanueckuit 3akoH. llepuommyeckas cucrema xumudeckux semeHToB J[. M. Menneneesa.
Kopotkonepuoanast u qnmuHHonepuoanast popmsl Ileproauueckoit cucTeMbl XMMHUECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepmoasl m rpynnbl. PU3NYECKUMI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
MepHro/ia v rPYIIbl AJIEMEHTA.

Ctpoenue aroMoB. CocTtaB aToMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0UeK
aTtoMOB mniepBbiX 20 xumudeckux dieMeHTOB Ilepmommueckoit cucremsr JI. WM. Menneneena.
XapakTepuCTUKa XMMHYECKOrO0 3JIEMEHTAa MO ero moJjioxkeHuto B Ilepmommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHUMHYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPHOIaM.

3nauenue Ilepmommueckoro 3akoHa u Ilepumonnueckoid CHCTEMBl XMMHUYECKHX 3JEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MenneneeB — yd€HbIi U rpakJaHUH.

Xumuyeckasi cBs3b. KoBasieHTHas (mossipHass M HEMOJSPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucieHuss. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u
BOCCTAaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

M3y4YeHHe OOpa3IoB BEIIECTB METAUIOB U HEMETaNIOB, B3aHUMOJCHCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, MPOBEIECHUE OIBITOB, WILTFOCTPUPYIOIIUX IIPUMEPbl OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceazu
Peanuzanuss MeXnpeaIMETHBIX CBS3€M NPU M3YYEHHMM XUMUU B &8 Kjacce OCYHIECTBISIETCA 4Yepes
UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATUH, SBISIOLIUXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuire ecTecTBEHHO-HAyYHbIE MOHATHS: Hay4HBIH (hakT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKaus, NepuoAnIHOCTb, HAOMIOIEHHE, IKCIIEPUMEHT, MOIEIMPOBAHNE, U3MEPEHUE, MOJIEIb,
SIBJICHHUE.

®duznka: mMaTepus, aroM, MIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJA, WU30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKyJa, JIEKTPUYECKUN 3aps], BEIIECTBO, Telo, 00BEM, arperaTHOE COCTOSIHME BELIecTBa, Tas,
¢u3nyecKkre BEJIMYMHBI, €AUHULBI H3MEPEHHsI, KOCMOC, IIIaHeThl, 3BE31b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOTIAEMBbIE, TOTIIIMBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYeCKas peaKIus
Ilepnoguueckuit 3akoH. llepuomuyeckas cucremMa xumudeckux viemeHToB J[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEPUOJOB, KaJlUsl, KaIbIUS U UX COCAUHEHUH B COOTBETCTBUU C TIOJIO)KEHHUEM OJIIEMEHTOB B
[Iepunoanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.
Crpoenue BemiecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.
Krnaccudukamuss ¥ HOMEHKIATypa HEOPraHWYECKHX BEIIeCTB. XHMHUYECKHE CBOWCTBAa BEIICCTB,
OTHOCAIIMXCA K Ppa3JWyHbIM KJaccaM HEOPraHWYECKUX COCJIMHEHUM, TEeHETHYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.
Knaccudukanus XUMHYECKHX pPEaKIUd 1O PA3IMYHBIM MpU3HaKaM (10 YHUCITy H  COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, M0 OOpAaTUMOCTH, TI0 YYAaCTHUIO KaTaliu3aTopa). DK30- U DHIOTEPMUYECKUE
peaKIfy, TePMOXUMUYECKHE YPABHECHHUS.
[Tonsarue o ckopoct xuMuueckon peakiuu. [loHsiTue 00 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX
peakuusax. [loHsiTHE O TOMOTEHHBIX M TeTEpPOreHHBIX peakuusx. [lonstue o karamuze. [lonstue o
XUMHUYECKOM paBHOBecHH. DakTOphI, BIUSAIONIME HA CKOPOCTh XUMHUYECKOW pEakIMH U TOJIOKEHHE
XUMHYECKOTO PABHOBECHS.
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN Oayranc OKHCJIUTEIBHO -
BOCCTaHOBUTEJIbHOW peakiuu. CocTaBieHue YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIui
C MCIOJIb30BAaHUEM METO A SJIEKTPOHHOTO OaaHca.
Teopust JIEKTPOJUTHUECKOW AUCCOUUALMHU. DJIEKTPOJUTHI U HEIEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AUcCCOLMALIMM  BEIIECTB C PA3NMYHBIMU BUJAMU XMUMHUYECKOM CBs3u. (CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.
Peakuuu nonHoro oomMeHa. Y cinoBus NpoTeKaHUs peakiiuii HOHHOro oOMeHa, OJHBIE U COKpaIEHHbIE
HWOHHBIC ypaBHEHHS peakiuii. CBOWCTBAa KHUCIOT, OCHOBAaHUN M COJICH B CBETE MPEIACTaBICHUN 00
AIEKTPOJIUTUYECKOHN aucconuanuu. KauecTBeHHbIE peakiiny Ha UOHBI. [oHsATHE O THApOJIU3E COEeil.

Xumuueckuil IKCnepumenm:

03HAaKOMIJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIJIOB
u HeMeTauioB (Tpadura M anamasa), CIOXKHBIX BEIIECTB (XJIOpuUla HATpus), HCCICIOBAHUE
3aBUCHUMOCTU CKOPOCTH XMMHUYECKON PEaKIMH OT BO3ACUCTBUS Pa3iMyHBIX (aKTOPOB, HCCIEIOBAHUE
3NEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpoLEcca AMCCOLMALMM KHUCIOT, IIEJIOYed U CcoJei
(BO3MOKHO HCMOJIb30BaHUE BUIEO MaTepUasoB), MPOBEICHUE OMBITOB, WILIIOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUs peakluuii HOHHOTO oOMeHa (0Opa3oBaHUE OCalKa, BbIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WUIIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peaklMii (ropeHue,
peaKiuu pasloKEHUs, COCAUHEHHUs), pPACIO3HABAHHWE HEOPraHUYECKHX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/ibl ¥ UX COeAUHEHUS
OOmas xapaktepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEHU
okucinenua. CTpoeHHe U (PU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHYECKHE
CBOMCTBa Ha TmpuMepe Xxiopa (B3auUMOJCHCTBHE C MeTalJlaMH, HEMeTalUlaMH, IIeJI0YaMH).
XnopoBojopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOJyYeHue, npuMeHenue. [lefictBue xiopa
U XJIOPOBOJIOPOJa HA OPraHU3M 4esloBeKa. BakHel e XJI0puibl M X HaXO0KIEHUE B IPUPOJIE.
Obmas xapakrepuctuka smeMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
cTeneHn okucieHus. CtpoeHrne W (pu3MUecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEpHI.
AnnoTpornHbsle MOAM(HKAIIMN KUCIOpPOJa W Cepbl. XUMHUYeckHe cBoiicTBa cepbl. CepoBOIOpOL,
CTpoeHHUe, (PU3NYECKHE U XUMHUYECKHe CBOMCTBAa. OKCHUIBI cepbl KaK MPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHast KucIoTa, GU3NYECKUE U XUMHUECKHE CBOMCTBA (0OIIME KakK MpeACTaBUTENs Kiiacca
KHCTIOT M cruenuduueckrue). XuMHUYECKHE Peakluu, JEKAIllue B OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJy4eHUs] cepHOM KHUCIOTHL. IIprMenenune cepHoil kuciaotsl. Coau CepHOM KUCIOTHI, KaueCTBEHHAas!
peaxius Ha cyibdar-uoH. HaxoxaeHue cepbl U e€ coequHeHn B pupojie. XUMHUUECKOE 3arps3HeHNe



OKpYXKaroIel Cpeapl COSANHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa M BOJOEMOB),
COCOOBI €ro MpeI0TBPAILCHHS.

OOmas xapakrepuctuka 37meMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTETEHU OKHCJICHUA. A30T, pPacHpoCTpaHEeHHE B NpUpojae, (U3NYECKHEe W XUMHUYECKHUE CBOWCTBA.
KpyrosopoT azora B mpupone. AMMHAaK, €ro (pu3nyecKre M XUMUYECKHE CBOMCTBA, IMOJIydCHUE U
npuMeHenne. Coau aMMOHUS, UX (GU3NYECKHE U XUMUYECKUE CBOWCTBa, NpuMeHeHne. KauecTBenHas
peaknys Ha MOHBI aMMOHHMSL. A30THas KHCIIOTa, €€ MmoydeHune, GU3nIecKue U XUMUYECKHEe CBOMCTBA
(oOmme Kak MpeaCcTaBUTENS Kiacca KUCIOT U crenududeckue). Mcmonbp30BaHe HUTPATOB U COJICH
aMMOHHUSI B Ka4yeCTBE MHHEPAIbHBIX YIOOpeHHH. XMUMHYECKOe 3arps3HEHHE OKPYKAIoUIeH Ccpelbl
COCIIMHEHUSIMH a30Ta (KUCIOTHBIC NOXIW, 3arps3HEHHE BO3JyXa, MOYBBI M BoJI0EMOB). Docdop,
aymorpornHbie Moudukanyu Gocdopa, Gusnueckne n xumudeckue croiictea. Oxcuna docdopa (V) u
docdopHas kucioTa, GU3NICCKIEC U XUMUICCKHE CBOMCTBA, Moy4YeHue. Vcmonp3oBanue ¢pocdaroB B
Ka4eCcTBE MUHEPAIBLHBIX YIOOPEHUH.

O6mas xapaktepuctuka smeMeHToB IV A-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE
CTETIEHH OKHCIICHUS. YTIEpOJd, aJUIOTPOTHbIE MOIU(GUKAINHA, pPACIPOCTpAHEHWE B TPHPO/IE,
¢uznueckue M XUMHUYecKHe cBoicTBa. Ancop6bums. Kpyrosopor yriepona B mpupoje. OKCHIIbI
yriaepona, ux (U3NYECKHe W XMMHUYECKHE CBOWCTBA, JICHCTBHE Ha XKHMBBIE OPTaHU3MBI, TIOJYyICHUE U
MPUMEHEHHE. DKOJOTHYECKHe TMpoOJemMbl, CBsi3aHHbIe ¢ okcugoMm yriepona (1V), rumotesa
r100abHOTO TOTEIUICHHUS] KIMMara, MapHUKOBBIA S(QeKT. YTonbHas KHCIOTa W e€ CONH, WX
¢u3nveckne W XWMHUYECKHE CBOWMCTBA, IOJIydeHHWE W TpHMEHeHHe. KauecTBeHHash peakius Ha
kapOoHaT-uoHBL. Mcmonk3oBaHne kapOOHATOB B OBITY, MEAWIIMHE, MPOMBIILICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COSAMHEHMSX yriiepoja (MeTaH, dTaH,
STHJICH, alleTUJICH, dTAHOJ, TJIMIEPUH, YKCYCHas KUCIoTa). [IpupoTHble HCTOYHHUKH YTIIEBOJIOPOIOB
(yromb, mpuUpOmHBIA Ta3, HedTh), MPOAYKTHI HX TMepepaboTku (O€H3WH), MX POJIb B OBITY |
npoMblIiieHHOCTH. [loHsTHE 0 OGHOJIOTrHYEeCKH BaXKHBIX BEILIECTBAX: XKHUpax, Oenkax, yriaeBoaax — U ux
pOJIK B )KM3HU YeloBeKa. MaTepuaibHOE €MHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCAUHEHHUIA.
Kpemuwnii, ero ¢usnueckne M XHUMHUYECKHE CBOWMCTBa, MOJiydeHHe M TpuMeHeHue. CoeTMHEHHs
KpeMHHs B mpupojne. O6mme npencraBiaeHus o0 okcuae kpemuus (IV) u KpeMHHEBOUM KHCIOTE.
CunukaThl, UX UCHOJB30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeilue cTpouTenbHble MaTepUAIbI
KepaMHuKa, CTeKJo, IIeMEHT, OeToH, xene300eToH. I[IpoGiieMbl 6e30mMacHOr0 HMCHOJB30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii Ikcnepumenm:

U3ydYeHue 0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMICTB COJSHOW KHCIOTHI, MPOBEACHUE
KaueCTBEHHBIX pEaKkIuil Ha XJIOPUA-HUOHBI M HAONIOJCHHE NPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKUEe M XHMHUYECKHE CBOMCTBA TaJlOTEHOB U HMX COEIMHEHUI (BO3MOXKHO
UCIOJIb30BAHME BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3lamMu XJIOpPUIOB (TaJIOT€HUJIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl U e€ COEAMHEHUSMU (BO3MOXKHO  HCIIOJIb30BAHUE
BHUJIEOMATEPUANIOB),  HaONIOJeHHWe  Tpolecca  OoOyrnmuBaHUsA — caxapa  MOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3y4eHUE XHMUYECKUX CBOWCTB pa30aBIICHHOW cepHOU
KHUCITIOTBI, TPOBEJCHHE KA4YeCTBEHHOW peakuuu Ha cynbdaT-uoH U HaOMIOJeHHE TNpu3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (U3MUECKUMU CBOMCTBaMHU a30Ta, (ochopa W uX COeAMHEHUH
(BO3MOXXHO HCHOJIB30BaHHWE BHJICOMATEpUANIOB), OOpa3liaMu a30THBIX U (PochopHBIX ynoOpeHuil,
MoJIydeHue, cooupaHue, paclo3HaBaHWE U M3YYEHUE CBOMCTB aMMMaKa, NMPOBEJCHUE KaueCTBEHHBIX
peakiuit Ha HOH aMMOHHS U (pocdaT-uOH U H3yueHHE MPHU3HAKOB WX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW Aa30THOM KHUCIIOTHI C MeJbl0 (BO3MOXKHO MCIIOJIb30BaHHE BHEOMAaTEpHAalOB),
U3yueHHe MoJeJel KpUCTAUIMYECKUX peIIEToK anmasa, rpauta, ¢QysmiepeHa, O3HaKOMIEHHE C
MPOLIECCOM  aACOpPOLMU  pPAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
NPOTHBOras3a, IMOJIydeHHE, COOMpaHMe, pPACIO3HABAaHWE W H3YYEHHE CBOWCTB YIJIEKHUCIOrO rasa,
MPOBEJICHUE KAUYeCTBEHHBIX peakluid Ha KapOOHAT M CHIMKAT-HOHBl M W3yYEHHE MPU3HAKOB HX
NPOTEKaHMs, O3HAKOMJICHME C  MPOAYKIMEH  CHIMKAaTHOM  HPOMBIIUICHHOCTH,  pPEeLIeHHe
AKCMEPUMEHTAIBHBIX 3334 10 TeMe «BaskHel e HeMeTauTbl U UX COSTUHEHUSD).



MeTtaniibl M UX COeIMHEHHS
OOmiast xapakTepuUCTHKa XHUMHYECKHX ODJIEMEHTOB — METAJUIOB HAa OCHOBAHMM HX TIIOJOXXKEHUS B
[Tepuoanueckoit cucreme xumuueckux emeHToB [{. . MennaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJyIoB. Metayuinueckas CBsi3b U METAJUINYECKAs! KPUCTAIINYECKAs PEIIETKA. DIEKTPOXUMHUUECKUN
psaa HampspDKkeHUd MetauioB. du3nueckue M XMMMUYECKHE CBOMcTBa MeTayioB. OOmue crnocoObl
noJtyuyeHus: MetauioB. [IoHsATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIMTHI UX OT KOPPO3HHU.
Crnasel (cTanb, YyryH, JIOPaJIFOMMHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.
[[lesounble MeTaiuibl: MOJOXKEeHUME B llepmoauueckoir cucrteMe XuMmudeckux osnementoB . U.
MenzeneeBa, CTpO€HUE MX aTOMOB, HaXoKJeHUE B mpupojie. Pu3nyecKkue U XMMHUYECKUE CBONCTBA
(Ha mpumepe HaTpus U Kanust). OKCuabl U TUAPOKCUIBI HaTpusd U Kanus. [IpumeHeHue ienouHbIX
METAJJIOB U UX COCTMHEHUN.
[IlenoyHO3eMeNbHBIE METAJUIBI MAarHui M KadbUUi: TOJo)keHWe B llepuommyeckon cucreme
xuMuueckux sneMeHToB [[. M. MengeneeBa, CTpo€HHME HX aTOMOB, HAaXOXJICHHE B MPHUPOJIE.
dusnyeckrue U XUMUYECKNE CBOMCTBA MarHusl M Kayblus. BaxkHelmue coequHeHusT Kaablius (OKCHI,
TUAPOKCHU, coin). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHUS.
AmomuHMil: nonoxxenue B Ilepumonnmueckoin cucreme xummueckux snemeHToB . M. MeHnneneesa,
CTpOEHHE aToMa, HaxoxieHue B mpupojae. dusmueckue U XUMHYECKHE CBOICTBA aIOMHUHUS.
AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.
Kenezo: mnosoxenne B Ilepuomnueckod cucrtemMe xumuueckux siemeHToB J[. M. Menpaeneesa,
CTpOEHHE aToMa, HaxOXkJAeHue B mnpupoje. Ousznueckue U XMMUYECKHe CBOWCTBa xeneza. OKCuabl,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKCnepumenm:
O3HaKOMJIEHHE ¢ oOpas3llaMH METalIOB W CIUIaBOB, MX (DM3MUYECKHMU CBOWCTBAMH, H3y4EHUE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHUJA KAJIbLIUSI U HATPUsS C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAJIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJbBI, Ipollecca TOPEHUs >Kele3a B KHUCIOpoAe (BO3MOMXKHO
WCIO0JIb30BAHME BHUEOMATEPUAIOB), MPHU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pEaKIUil Ha HOHBI:
MarHus, Kajabllus, aATFOMUHUS, IUHKA, XKene3a (I1) u xeneza (111), meau (I1), HaGaroneHne u onucanue
MIPOLIECCOB OKpAlIMBaHUS IUIAMEHM MOHAMM HATpusl, Kajdus W KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPUANIOB), HcCCeoBaHUE aM(pOTEpPHBIX CBOWCTB THAPOKCHIA AIIOMHHHMS M THAPOKCHIA
LIMHKA, pEIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelne MeTallyibl U UX COETMHEHUSD.
XuMHUS U OKpYKaKIIas cpena
BemectBa n maTepuasibl B IOBCEHEBHOM KU3HM YesIOBEKa. be3omacHoe MCHOJIb30BaHUE BELIECTB U
XMUMHUYECKUX peakuuid B ObITy. [lepBas moMOIIb MPU XUMHUYECKHUX OKOTaX U OTPABICHUSIX.
XUMUYECKOe 3arpsi3HEHUE OKpYXalomiel cpeabl (MpeaenbHas JOMYCTUMAash KOHIICHTpAIUsl BEIeCTB,
nanee — [1/1K). Ponp xuMuu B penieHuu 3KOJOTHYECKUX MPOOIeM.
Xumuueckuii IKcnepumenm: W3ydeHHE OOpa3lOB MaTepualioB (CTEKJIO, CIUIaBBI METAIJIOB,
MOJIMMEpHBIE MaTepUabl).
Mescnpeomemmnuie céazu. Peanuzanus MEXNpPEeIMETHBIX CBSI3€M NMpU M3YYEHHM XMMHHM B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH,
SABJIIOILUXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
OOuire ecTecTBEHHO-HAyYHbIE MOHATHS: Hay4HBIH (hakT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJaccu(uKays, NepuoAnIHOCTb, HAOMIOIEHUE, IKCIIEPUMEHT, MOAEIMPOBAHNE, U3MEPEHUE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3D (eKT, TEXHOIOTHsI, MaTepUaIbl.
®duznka: mMaTepus, aToM, MIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJA, WU30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKYyJa, BJIEKTPUYECKUH 3apsiyl, NMPOBOJHUKHU, MOJYHPOBOJHUKH, IUIIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperaTHoe COCTOSIHME BEIIecTBa, TIa3, pacTBOP, pPacTBOPUMOCTb,
KpUCTaJNIN4ecKasi peléTka, CIUIaBbl, (pU3MyecKre BEIMYUHBI, €IUHMIBI M3MEPEHHs, KOCMHUYECKOoe
IIPOCTPAHCTBO, MIAHETHI, 3B€3/b1, COJHIIE.
buonorusi:  ¢orocunTe3, gpixaHue, Ouocdepa, dIKocucTEMa, MUHEpalbHble  YIOOpeHHs,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, IUTATEIIbHBIE BELIECTBA.



I'eorpadus: atmocdepa, ruapocdepa, MEHEPAIIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIE UCKOTIAEMBbIE, TOTIIIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS MTPOTPAMMbI OCHOBHOTO 00IIIeT0 00pa30BaHUs JOCTHTAIOTCS
B X0J¢ OOyYeHUs] XUMUU B €AMHCTBE y4EeOHOW M BOCHHTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUMCKUMU COIIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH,
NPUHATBIMA B OOIIECTBE NpaBWJIaMH M HOPMAaMH TIOBEICHHUS M CIOCOOCTBYIOT IIpoiieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3AIUH 00YYaIOIINXCS.
JIMYHOCTHBIE PE3YJNBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMA U PACHIMPEHHE OMbITa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YlCJIe B YaCTHU:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:
LIEHHOCTHOTO OTHOILIEHUS! K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY M HAYyYHOMY HacleHIo,
MMOHUMAaHMs 3HAYE€HUS XMMHMUYECKON HayKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJA/IETh
JOCTOBEpHOU MH(pOpMaImendn 0 MepeoBbIX MOCTHKCHUSX U OTKPBITHUSX MHUPOBOW M OTEYECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHMS:
MIPEACTABJICHUS O COIMATBHBIX HOPMaxX W TpaBUaX MEKJIUYHOCTHBIX OTHOIICHHH B KOJUICKTHRBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO MOJE3HOW, YydeOHOMCCIeI0BaTENbCKOM,
TBOPUYECKOMN U JAPYruX BUAAX AEATEILHOCTH, TOTOBHOCTU K pa3HOOOPa3HON COBMECTHOM AeATeIbHOCTH
MPU BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENBHBIX 3a/lay, BBITIOJHEHUH XHUMHYECKUX DSKCIIEPUMEHTOB,
CO3JaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMONIOHMMAHHUIO ¥ B3aMMOIIOMOIIN B IpOIEcCce ATON
y4eOHOM N1eATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE W TMOCTYNKH CBOUX TOBapHILEH C
TTO3UIINN HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI TIOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEIIECTBE M XUMUYECKOW pPEaKUUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH M COCTaBIISIOIIME OCHOBY Il NOHHMMAHMS CYIIHOCTH
HAayYHOM KapTHUHBI MHpa, MPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJBI,
B3aMMOCBSI3SX YEJIOBEKa C MPUPOTHOM CPEOil, O pOJIM XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeIbHbIE MOTUBBI, HapaBJICHHbIE HAa TOJYYEHHE HOBBIX 3HAHUHN 10 XUMUU, HEOOXOTUMBIE IS
0oOBbsicHEeHUSI HAOIIOJAeMbIX IMPOLIECCOB U SIBJICHUN, TO3HABATENbHOM, HWHOOPMALMOHHONW U
YUTATEIbCKON KYIbTYPhI, B TOM YHCII€ HaBBIKOB CAMOCTOSITENIbHOI pabOThl ¢ y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPEICTBAMU NH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caMo00pa3oBaHUI0, MPOEKTHOW M UCCIIEOBATEIbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJICEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

4) popMuUpPOBAHNS KYJIbTYPbI 310POBbSI:
OCO3HAaHUE LIEHHOCTU U3HHM, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pOBbIO, YCTAHOBKU Ha
3I0pPOBBI 00pa3 KM3HU, OCO3HAHHUE MOCIEICTBUNA U HEMPHUSATHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJI, HAPKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COONIOJCHHS TMpaBuil OE30MacHOCTH NpHU
oOpallleHnH ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U peaibHOU KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:
WHTEpEC K MPAaKTUYECKOMY HM3y4eHHIO Mpodeccuili U Tpyda pa3iInyHOTO pojia, YBaXKEHUE K TPydy U
pe3ynbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HaHUU 110
XMMHH, OCO3HAHHBIA BBIOOP WHAMBHUAYALHON TPAeKTOPUU MPOAOLKEHHUS 00pa3oBaHUS C Y4ETOM
JTUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCIEeUTHOW MpoeCCHOHANBHON JESITENbHOCTY W Pa3BUTHUA HEOOXOIUMBIX YMEHUW, TOTOBHOCTH
a/IalITUPOBAThCs B MPO(ecCHOHANBHOM cpefie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

IKOJIOTHYECKH I[eIecCO00pa3HOe OTHOIIGHHWE K TMPUPOJEC KaK HMCTOYHHKY JKU3HH Ha 3emIe,
OCHOBE €€ CyYIIEeCTBOBaHHMS, MOHUMAaHHE IIEHHOCTH 3J0pOBOro M Oe30macHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PU3MUYECKOMY U NCUXUYECKOMY 370POBBIO, OCO3HAHHE



LEHHOCTH COONIONEHHsSI TpaBWiI OE30MacHOr0 MOBEACHMS IMpU padoTe C BEIIECTBAMH, a TAKXKE B
CUTYaLMsX, YTPOXKAIOLUX 340POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJIydaeMble NPU HM3YUYEHUH XHWMUH, JUIS pEIIeHHs 3ajad,
CBSA3AHHBIX C OKPYXKAIOWIEH NPUPOJHON CPENOM, IS MOBBIIICHUS YPOBHS 3KOJOTHYECKON KYJIbTYPHI,
OCO3HAHMA TIOOATBFHOTO XapaKTepa HKOJOTHYECKUX MpoOIeM M MyTed WX pelIeHHs MOCPEICTBOM
METOJI0B XMMUH, HKOJIOIMYECKOTO MBIIUICHHs, YMEHHS PYKOBOJCTBOBATHCS UM B II03HABATECIIBHOU,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe wMmerampenMETHBIX PE3YyNbTAaTOB BBIACISIOT 3HAYUMBIE Uit (popMUpOBaHHUS
MHUPOBO33PEHHUSI OOIIEHAYYHbIC MOHATHA (3aKOH, TEOpHs, NIPUHIMI, TUINOTE3a, (aKT, CUCTEMA,
IIPOLIECC, AKCHEPUMEHT M JpPYroe.), KOTOpPbIE MCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax M IO3BOJISIIOT HA OCHOBE 3HAHUM W3 ATUX INPEAMETOB (OPMHUPOBATH IPEICTABICHHUE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpcajbHble YueOHbIE JEeHCTBUS (IMO3HABATEIbHBIE,
KOMMYHHMKAaTHBHBIEC, PpEryISTHUBHBIE), KOTOpble oOecrneunBaroT (QOpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAaHWPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU eI TEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcaIbHbIE YUeOHbIe el CTBUSA

ba3oBrble Jornyeckue 1eCTBUSA:

YMEHHUS MCHOJIb30BaTh NPUEMBI JJOTUYECKOTO MBIIUICHHS MPA OCBOCHHMM 3HAHUI: PACKPBIBATh CMBICII
XMUMHUYECKUX TOHATUH (BBIAEIATH UX XapaKTEepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU
MOHATHAMH), WCIOJB30BaTh MOHSATUSA Ui OOBSCHEHUS OTHENbHBIX (DAKTOB U sBIEHUH, BBIOMpPATH
OCHOBAaHUS W KPUTEPUU s KIACCU(PHUKAUU XUMUYECKHMX BEIIECTB U XUMHUYECKUX PpEeaKlui,
YCTaHaBIMBATh MPUYUHHO-CIIEJACTBEHHbIE CBSI3U MEXIY OOBEKTaMU H3y4EHHs, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHH), JIe1aTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE MpPUMEHSITh B Tpolecce TMNO3HaHUS TMOHATHS (TpeaMEeTHble U  MeTallpeIMEeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNIM, HWCHOJb3yeMble B XUMHH, IpeoOpa3oBbIBaTh IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEJIbHbBIE NPEACTaBICHUS — XUMMUYECKMM 3HaK (CHMMBOJ 3JIEMEHTa),
XuMudeckas (popMysa U ypaBHEHHE XUMHUYECKOH peaklMu — MpHU pelieHUH y4eOHO-03HAaBaTEIbHbBIX
3a1a4, ¢ y4€TOM O3THUX MOJCIBHBIX IPEICTaBICHUN BBIABIAT M XapaKTEPU30BaThb CYHICCTBCHHBIC
IPU3HAKY M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB M XMMHMUYECKHX PEaKLUH, BBISBIATH 00IIME
3aKOHOMEPHOCTH, NPUYMHHO-CICJCTBCHHBIE CBA3M M INPOTHBOPEYMS B M3y4acMbIX INpOLECCaX U
SBJICHUSX.

Ba3oBble ucciienoBarebcKHe 1eiCTBUA

YMEHHME HCIOJIb30BaTh IIOCTaBJICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA IIO3HAHMA, a TaKXKe B
KayecTBE OCHOBbI A1 (DOPMUPOBAHMS TUIOTE3bl IO IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CY)KJICHUH;
IpUOOpETEHHUE OIBITA 110 IUIAHUPOBAHUIO, OPTaHU3ALMK U IPOBEICHUIO YUEHHUUECKUX IKCIIEPUMEHTOB,
yMEHHE HaOIIoAaTh 3a XOJOM IIpOLecca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro pe3ynbTarT,
¢dopmynupoBaTth 0000IIEHHS W BBIBOABI IO pPE3YJIbTaTaM IPOBEAEHHOIO OIbITA, MCCIEJOBaHUS,
COCTaBJIATh OTYET O MIPOAETaHHOI padoTe.

PaGora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (hopM
IPEICTAaBICHUS, I[OJy4aeMyK U3 pa3HbIX HCTOYHUKOB (HAay4HO-NOMYyJsipHAs JUTeparypa
XMMUYECKOTO COJIepKaHMs, CIpPaBOYHbIE MOcOoOUsA, pecypchl VHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;
YMEHHUE TMPUMEHATh pa3jdyHble METOAbl M 3alpochl MPH IMOUCKE M OTOOpe HuHpOpManmuu U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUIS BBIIOJIHEHUS y4eOHBIX M I1O3HaBaTENbHBIX 3a/1a4
ONpENeNEHHOTO THMA, TNPUOOPETEeHHE OMNbITa B OOJACTH HCHOJb30BAHUS HMH(POPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMM, OBJIAJICHHE KYJIbTYpOM AaKTHUBHOTO HCIIOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BHIOMpPATh ONTUMAIBHYIO (pOpMY MpeicTaBieHUus] HHPOPMALUU
U WUTIOCTPUPOBATh pEIIaeMble 3aJlaud HECJIOKHBIMU CXEMaMU, JuarpaMMaMu, APYrUMH (GopMamMu
rpaduKu 1 UX KOMOMHALUSMU;



YMCHHC HCIIOJIb30BATh U AHAJIM3HUPOBATHL B ITPOLECCC y‘IC6HOﬁ u I/ICCJIGI[OBaTeJIbCKOf/'I ACATCIIbHOCTHU
MHGOPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOIO XO3MHCTBAa M TPAHCIOPTa HA COCTOSIHUE
OKpY’KaroLEel NPUPOTHOU CPEIbI.

KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

- YMEHWUS 33/1aBaTh BOIIPOCHI (B XOJI€ 1uanora u (MJIM) JUCKYCCHH) TI0 CYILIECTBY OOCYXK/IaeMOH TEMBI,
(bopMynHpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KECHHON 3a1auu;

- yMEHMs MpPEACTaBIATh IOJIyYEHHBIE pE3YJIbTaThl MO3HABATEIBHOM [EATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX  TEKCTax; JeJlaTh IMPE3CHTAlUI0  PE3yIbTaTOB  BBIMNOJIHEHUS  XUMHYECKOTO
IKCIEpPUMEHTa (JIa0OpaTOPHOTO OIbITa, Ja00pPaTOpHON pabOTBI TO WCCICJOBAHWIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);

- yMeHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIBbHON U
HCCIIEIOBATENIbCKON JIESITEIbHOCTU MPHU PELIEHUH BO3HUKAIOLIUX MPO0JIeM Ha OCHOBE y4€Ta 00IUX
MHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAECHMS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbBI»,
KOOpPJMHAIUS COBMECTHBIX JEHCTBUIL, OlpeieJIeHe KPUTEPUEB IO OLIEHKE KaueCTBA BBIOJIHEHHOM
paboThl U ApYyTHE).

PeryasiTuBHble yHMBepcaJIbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh LEeNU JAEATEIbHOCTH, IJIAaHUPOBAaTh, OCYLLECTBIATH,
KOHTPOJMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESITENLHOCTH, BHIOMpATh HamboJsee
a¢hdexTuBHBIE CIOCOOBI pelieHrs y4eOHBIX W TMO3HABATENIBHBIX 3a7a4, CAMOCTOSTEIHPHO COCTABIISATH
WY KOPPEKTHPOBATh MPEJIOKEHHBIM ANTOPUTM JIEWCTBUM IPU BBINOJHEHUU 33JaHUN C Y4ETOM
MOJIyYeHUs HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEUIECTBAX M peaKUusiX, OIEHUBATh
COOTBETCTBHUE IMOJYYEHHOTO pe3yJbTaTa 3asBJIEHHOM 1€, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBATh
KOHTEKCTBI, [Ipe/ijlaraéMble B yCIOBUU 3aJaHHM.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOEHHUIO 00S3aTEIBHOTO  COACpKaHMS,
YCTAaHOBJICHHOTO  JaHHOW  (demepasibHOM  pabodeid  MPOrpaMMOM,  BBIJIEISAIOT:  OCBOCHHBIC
00yyaroUMMUCS HayyHbl€ 3HAHUS, YMEHHS U CIOCOOBI JAEUCTBUH, crierupuyeckue s MpeaMeTHON
obmactu «XUMHSD», BHUIBl ACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HWHTEpPIIpETallly,
MpeoOpa30BaHMIO U TPUMEHEHHUIO B PA3IUYHbBIX YUEOHBIX U HOBBIX CUTYalIHsIX.

K xonyy obyuenuss 6 8 knacce npeomemmuvie pesyibmamvl HA 0A3080M YPOGHE OOJIHCHLL
ompasicams CHOPMUPOBAHHOCMb )y 00YUAIOWUXCA YMEHUIL:

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHH: aToM, MOJIEKYJlIa, XUMHYECKUN SJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAasi U MOJIEKYJSpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0Jsl XUMHUYECKOTO JJIEMEHTAa B COEIWHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJb, OJIIEKTPOOTPHUIIATETILHOCTh, CTEHEHb OKHCICHHUS, XHMHUYECKas peakius,
KIacCU(pUKaIUsl pPeaklMii: peakuy COCAUHEHHUS, PEaKLUUU Pa3NIoKEeHUs, PEaKklUUd 3aMelIeHHUS,
peakiuu oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKIUU, TeIIoBoi 3 QeKT peakuuu, SApo aroma,
AJIEKTPOHHBINA CJIOM aroMa, aTOMHas OpOWTal b, paguyc aroMa, XMMHUYECKas CBS3b, MOJSpHAs U
HEMoJIApHas KOBaJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, PacTBOp, MaccoBas OIS
BeIeCTBA (MPOLIEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

- WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATUN U INPUMEHATH ITH MOHATHS IPH
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

- UCMOJb30BAaTh XHMHMYECKYI0 CHUMBOJIUKY JUISI COCTaBJeHHsS (OpPMYyJT BELIECTB M YpaBHEHUH
XMUMHUYECKUX PEAKLINN;

- OMNpeAeNnsITh BaJEHTHOCTb aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKUCIECHUS
3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, NMPHHAUICKHOCTh BELIECTB K OINpPENelEHHOMY Kiaccy
coeMHEeHuH no (GopMynaM, BHJI XUMHUYECKON CBSA3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX
COEIMHEHUX;

- packpbiBaTh cMmblca Ilepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATH NOHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJJIEMEHTOB OT UX IIOJIOKEHUSA B



[lepuoanueckoil cucreme, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTaIpo;
OTHCHIBATh U XapaKTepu3oBaTh TaOmmuHyr0 ¢Gopmy Ilepromudeckoii CHUCTEMBl XHUMHYECKHUX
AJIEMEHTOB: pa3iNuaTh MOHATHUS «TJaBHas MoArpymma (A-rpymma)» u «modounas moarpymmna (b-
TPYIIa)», MaJlble U OOJBIINE MEPUOJIBI, COOTHOCHTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B TaOIUIE
«Ilepuognueckass cucremMa xumudeckux odnemMeHtoB J[. WM. MenaeneeBa» € YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XUMUUYECKHUX AJIEMEHTOB (COCTaB W 3aps]l sjipa, 0011ee Ynucio
AJIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);
KIJIACCU(UITUPOBATh XUMUYECKHE JICMEHTBI, HEOPTaHWUYECKUE BEIIECTBA, XUMUICCKUE PEAKITHH (10
YHCITY U COCTaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, TI0 TEIUIOBOMY dPQEKTY);
XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/1asi OMUCAHUE MPUMEPAMHU MOJICKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKHX
peaKuuii;
MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KAa4€CTBEHHOTO COCTaBa, BO3ZMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUM B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATE OTHOCHUTEIBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJIeMeHTa 1o ¢opMylie COCAMHEHUS, MAacCOBYIO [IOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOUN peaKIlni;
MIPUMEHSATh OCHOBHBIC OTIEPAIIUM MBICIIUTEILHON ACSITEIPHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHUE,
00001IeHNE, CUCTEMATH3alNI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUYUHHO-CIICICTBCHHBIX CBSI3€H —
JUTSI U3YYE€HHSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIM, €CTeCTBEHHO-HAYYHbIE METOIbI IO3HAHUS
— HaOJII0/ICHHEe, H3MEpPEHNe, MOISTTUPOBAHHE, SKCTIEPUMEHT (peaTbHbIN U MBICTICHHBIN ),
CJIeIOBaTh MpaBUJiaM TIOJb30BaHUS XMMHYECKOW TOCYIOW M JabopaTOpHBIM O00OpYyIOBaHHEM, a
TaKKe MpaBWJIaM OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMSIMHU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHI0 M COOMpPAHHUIO Tra3000pa3HBIX BEIIECTB
(BogoOpola W KHCIOpOJa), NPUTOTOBJIICHHIO PACTBOPOB C OMPEASIEHHOM MacCOBOM JoJiei
pacTBOpEHHOTO BEUIECTBA, IUIAHUPOBATh M MPOBOAMTH XUMHYECKHE OSKCIIEPUMEHTHI I10
pacrmo3HaBaHUIO pPACTBOPOB WIEJOYEeH ©  KHUCIOT C TIOMOUIbI0 HHAMKATOPOB (JIaKMYC,
(dheHondTanenH, METHIOPAHX U IPYTHE).

K konyy obyuenus 6 9 Knacce npeomemmvle pe3yibmamsvl HA 0OA3080M YPOBHE OOJIHICHb

ompasicams CQOpMUPOBAHHOCMb )y 00YUAIOWUXCA YMEHUIL:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUUECKUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHOH, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULIATEIILHOCTD,
CTENEHb OKUCIIEHUS, XMMUYECKas peaklns, XUMHUECKasi CBsI3b, TEIUIOBOM 3(P(eKT peakuuu, Mob,
MOJIApHBII 00BEM, pPacTBOP, NIEKTPOJIMUTHI, HEIIEKTPOJUTHI, IEKTPOJIUTHUYECKAs] AUCCOLUALIMS,
peakuMy MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBecHE, 0OpaTUMble U HEOOpaTHMble
peaKMy, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHUE
U BOCCTaHOBJICHUE, aJUIOTPOIus, aM(OTEepHOCTb, XUMHYECKas CBsA3b (KOBaJEHTHas, HOHHAs,
MeTaJuInYecKas), KpUCTaJUINYecKas peléTka, KOppo3us METaJIOB, CIIaBbl, CKOPOCTh XMMHUYECKON
peakuuu, npeaenabHo pomycrumas konuenTpanus [111K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSTHUH W NMPUMEHATh 3TH HNOHATHUS IpU
ONMCAaHUU BEIIECTB U UX MIPEBPAILECHUIL;

UCMOJb30BaTh XUMHMUYECKYI0 CHUMBOJIUKY /ISl COCTaBJeHHMS (QOpPMyNT BELIECTB M YpaBHEHUH
XUMUYECKUX PEaKIHii;

ONPEICIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B COEIMHEHUAX
pPa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUU IO
dopmynaM, BUJ XUMHUYECKOW CBS3M (KOBaJIEHTHAs, MOHHAs, METAJJIMYecKas) B HEOPraHUYECKUX
COEJIMHEHUSX, 3aps] HOHAa MO XUMHUYECKOW ¢opmyle, XapakTep cpellbl B BOIHBIX PacTBOPax
HEOPraHMYECKUX COCIUHEHUM, TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;
packpbiBath cMbici [lepumonmyeckoro 3akona J[. WM. MenneneeBa M AEMOHCTPUPOBATH €O
MOHMMaHHUe: OIMCBhIBaTh W XapakTepuszoBaTh TabnmuuHyio ¢opmy Ilepuoanyeckoir cucTembl
XMUMUYECKUX 3JEMEHTOB: pa3inuaTh MOHATHUS «TJIaBHas moAarpynna (A-rpynma)» U «1mobodHas
noarpynna (b-rpynmna)», Manble u OoiblIMEe NEpUOJBl, COOTHOCUTH OO0O3HAYEHUs, KOTOpHIE



HUMCIOTCA B HepHOHHqCCKOﬁ Ta6J'II/ILI€, C YHCJIOBBIMH XapaKTCPpUCTUKAMU CTPOCHHA aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3aps]l A1pa, 00IIee YUCIIO HIEKTPOHOB U pACIpEIeIeHUue UX 10
OJICKTPOHHBIM CJIOSIM), OOBSICHATD O6H.[I/Ie 3aKOHOMCPHOCTHU B U3BMCHCHHUU CBOMCTB DJIEMEHTOB M UX
COCIMHEHUH B IIpeieax MaJIbIX IEPUOAOB U IVIABHBIX NOATPYIII ¢ Y4ETOM CTPOCHHUSI UX aTOMOB;
KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKHEC DJICMCHTBI, HCOPTraHNYCCKUC BCUICCTBA, XUMHUUCCKUC PCAKIIUHN (HO
YHUCIy ¥ COCTaBY YYACTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3 (HeKTy, M0 U3MEHEHUIO
CTENIEHEH OKHUCICHNS XUMUUECKUX BHGMGHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMIME M CrHenu(pHUUSCKUEe XHUMHYECKHE CBOWCTBA TPOCTBHIX U
CJIOKXHBIX BCHICCTB, MOATBCPKIAAA OIHMCAHUC MNMPUMCpaMU MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ
COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKuHﬁ;

COCTaBJIATH YPAaBHEHHSI AJIEKTPOJIUTUUYCCKON JAUCCONIMAIMH KUCIIOT, IIEIOYeH U CoJieH, TIOHbIE U
COKpAII€HHBIE YPaBHEHUs PEAKIMH HMOHHOTO OOMEHa, YpaBHEHHS pEaKIuil, MOATBEPKIAr0IINX
CYII€CTBOBAaHHEC TE€HETHYECKOM CBS3H MCKY BEIICCTBAMU PA3JIMYHBIX KJIACCOB;

PaCKphIBATh CYHMIHOCTHE OKHCIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/II MOCpPCACTBOM COCTABJICHUA
AIIEKTPOHHOTO OajaHca dTUX PEaAKINH;

IIPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHMOCTH OT UX CTPOCHHA, BO3ZMOXKXHOCTH IPOTCKAHUA
XUMUYECKUX IIPEBPAILECHHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIUMCIIATE OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XAMHYECKOTO JJIeMEHTa 1O (opMyie COCTMHEHHWsS, MAacCOBYIO JIOJNIO BEIIeCTBAa B PacTBOpE,
IIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKON PEAKIUY;

coOirofaTh MpaBuia IMOJIb30BAHMUS XUMHUYECKON TOCYION U JlabopaTOpHBIM 00OpyIOBaHUEM, a
TAaKXEC ITpaBUJIa O6paHIeHI/I$I C BCIICCTBAMH B COOTBETCTBUH C HMHCTPYKIHHUAMH I10 BBIITOJIHCHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(amMmMmaka ¥ yriIeKucsaoro rasa);

MPOBOANTH PEAKINH, MOATBEPKAAIOIINE KAaYeCTBEHHBIN COCTAaB Pa3IMUHBIX BEIIECTB: PACIO3HABAThH
ONBITHBIM TyTéM XJIOpUA-, Opomua-, woAWA-, KapOoHar-, ¢ocdar-, cwmmkar-, cyiabdar-,
THPOKCH/-NOHBI, KATHOHBI aMMOHUS W MOHBI N3yYEHHBIX METAIJIOB, IIPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMUYECKHUX BEIIECTB;

NPUMEHATh OCHOBHBIC OTIEPALMHM MBICIUTEILHON IEATENPHOCTH — aHAINW3 U CHUHTE3, CpaBHEHHE,
0000mIeHne, CHCTEeMATH3alNIO, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3€H — IS M3ydeHUS
CBOWCTB BEIIECTB W XHMHUYECKHUX PEAKIHi, EeCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUA —
HaOMoIeHne, N3MEpeHHe, MOICTUPOBAHNUE, IKCIIEPUMEHT (PEaTbHbIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE.

8 KJIIACC

Ne HaumenoBanue pasnenos u KosmyecTBO 4acoB | DieKTpoHHBIE 00pa30
/o TEM IPOTPaMMBI Bcero ‘ K/p ‘ I/p BaTCJIbHBIC PECYPCHI
Paznea 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
XuMust — BakHast 00J1aCTh €CTECTBO3HAHUS bubnuoreka [IOK
1.1 . 5 2 )
U MPAKTUYECKOM JACATSILHOCTH YEIOBEKa https://m.edsoo.ru/7f41837c
1.2 BeiecTBa U XMMHUYECKUE PEAKIIUH 15 1 https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20

Pazjen 2. Baxuneiiime npeacTaBuTe/ M HEOPraHMYeCKUX BelECTB

2.1 | Bo3nyx. Kucnopog. Ionsitue 06 okcumax 6 https://m.edsoo.ru/7f41837c
2.2 | Bogopoa.IloHsiTre 0 KHCIIOTaX U COJISX 8 1 | https://m.edsoo.ru/7f41837c
2.3 | Boga. PactBopsl. [ToHsITHE 00 OCHOBaHUSIX 5 1 https://m.edsoo0.ru/7f41837c
24 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubnuorexa [JOK
' COCIMHEHHH https://m.edsoo.ru/7f41837c
Wroro mo pazueny 30

Pa3nea 3. Ilepuoguyeckuii 3akon u [ICXI /I. U. Menaeneea. CTpoeHnue aToMoB. XUMHYeCKAs
cBs3b. OKUCINTEIHbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[Tepuonnueckuii 3akoH u [lepunoanueckas
3.1 | cucrema xumudeckux smemMeHToB /1. U. 7 https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
3.2 XAMHYECKas CBA3E. OKHCIHTEILHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbLHBIE PEAKIINH
Hroro mo pasueny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
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9 KJIACC

Ne KosmyecTBo yacos OnekTpoHHbBIE 00pa3oBa
. HaumenoBaHue pa3ziesnioB U TEM IIPOrpPaMMBbl Beero ‘ Kp ‘ IUp | Tensusie pecypcs
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peaKIMU

11 [ToBTOpeHue u yrimyOnenue 3HaHUN 5 1 bubmuorexa [IOK

OCHOBHBIX Pa3/iesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

12 OCHOBHUI)Ie 3aKOHOMEPHOCTH XUMUYECKUX 4 https://m.edsoo.ru/7f41a636

peakuuit
13 %ﬁ‘;ﬁgfﬁﬁgzzﬁi jitgf;ﬁg;’; 8 1 1 | nhttps://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl M MX COeIMHEHHS
2.1 gfeﬁzi;ﬁ)?ﬁ?ﬁ;ﬁfﬁ?ﬁiﬁiggﬁ 4 1 https://m.edsoo.ru/7f41a636
OO6mast xapakTepUCTUKAa XUMUYECKUX

2.2 | snementoB VIA-rpynmer. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OOmast XxapaKTepUCTHKAa XUMHYECKHX

2.3 | onementoB VA-rpymmsl. A30T, pochopmux | 7 1 https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OOmast XxapakTepUCTHKAa XUMHYECKHX

2.4 | snementoB |VA-rpynmsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETUHEHHUSI

Hroro mo pazgeny 25

Pa3nena 3. MeTasiibl M X cOeANHEHHUS

3.1 OO01me CBOMCTBA METAJLIIOB 4 https://m.edsoo.ru/7f41a636

3.2 Baxkneime MeTaJUIbl 1 UX COETUHEHUS 16 1 2 https://m.edsoo0.ru/7f41a636
Hroro no pazgeny 20

Pa3znea 4. Xumusi v oOKpy:Kaomas cpeia

4.1 BemectBa u maTepuaibl B )KM3HU YeJIOBEKa | 3 ‘ ‘ https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KonuuectBo yacoB DIIEKTPOHHBIE
Tema ypoxka
n/m Beero | K/p | I/p 00pa3oBaTeNbHbIE PECYPChI
1 [Ipenmer xumuu. Pose xumMuu B :KU3HU 1 bu6mmoreka [JOK
yenoBeka. Temna u BelecTsa https://m.edsoo.ru/ff0d210c
2 ITouaTtue o MeToIax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
ITP Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpHH
3 U TipuéMbI 0OpalleHus ¢ 1ab0paTOpPHBIM 1 https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BeI_I_IeCTBaE/I cMecu. CriocoObl 1 https://m.edsoo.ru/ffod26ca
pazaeneHus cMmeceit
5 IIP Ne 2 «Pa3znenenue cMmecei V(Ha 1 https://m.edso00.ru/ff0d28¢8
MpUMepe OUYUCTKU OBAPEHHOW COJIN)»
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ATOMBI U MOJICKYJIbI

https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

IIpocTeie U CI0KHBIE BELIECTBA

https://m.edsoo.ru/ff0d2a6¢

O 0 N O

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyina. BareHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11

OrtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca

https://m.edsoo.ru/ff0d323c

12

MaccoBas g0/ XUMHYECKOI'0 dJIeMEHTa
B COCIMHCHUN

https://m.edsoo.ru/ff0d350c

13

KonnuecTtBo Bemecta. Mouis. MossipHas
Mmacca

https://m.edsoo.ru/ff0d5230

14

dusnyeckre U XUMHUYECKUE SIBICHUS.
XUMUYECKask peakius

https://m.edsoo.ru/ff0d37fa

15

[Ipu3Haku 1 ycioBUs NMPOTEKaHUS
XUMHUUYECKUX PEaKINi

https://m.edsoo.ru/ff0d3al6

16

3aKkoH COXpaHEHHUST MaCChI BEIIECTB.
XHWMHUYECKUE YPABHEHHS

https://m.edsoo.ru/ff0d3b88

17

BI)ILH/IC.]'IGHI/ISI KOJINYECTBA, MaCChl
BCIIECCTBA I10 ypaBHeHI/IﬂM XUMHUYCCKUX
peakui

https://m.edsoo.ru/ff0d5708

18

Knaccudukanuss XauMuueckux peakinii
(coenuHeHMS, pa3IOKEHUS, 3aMEIICHUS,
oOmeHa)

https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMOHOCOB — y4€HBIii-
sHuuKIonequcT. O0o0IIeHnE U
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/ff0d40c4

20

KP Nel mo teme «BemiectBa u
XUMHUYECKUE PEAKITHI)

https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — snemMeHT u mpocroe
BemectBo. O30H

https://m.edsoo.ru/ff0d448e

22

dusznyueckue 1 XMMUYECKUE CBOWCTBA
KHCIOpoa (peaKuy OKUCIICHHS,
ropenue). [lonstue 006 okcuaax

https://m.edsoo.ru/ff0d4614

23

CriocoOBbl MOJIy4YCHU KUCIIOpO/Ja B
J'Ia60paTOpI/II/I U ITPOMBIIIIJICHHOCTH.
HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a

24

TemnoBoit 3 (hekT XuMHUeCKOl peaKium,
MOHATHE O TEPMOXUMUYECKOM
yYpaBHEHUH, K30~ U SHIAOTEPMHUECKUX
peaKIusx

https://m.edsoo.ru/ff0d4790

25

TornmBo (HedTh, yroib U METaH).
3arps3HeHue Bo3/1yxa, CIocoObl ero
IIpEeIOTBPAILEHUS

https://m.edsoo.ru/ff0d4c4a

26

ITP Ne 3 no teme «Ilonydenue n
coOupaHue KHCIOPoa, U3ydeHUe ero
CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2
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Bonopox — aneMeHT u nmpocroe

27 https://m.edsoo.ru/ff0d4dd0
BeniecTBo. Haxoxnenue B nmpupoe

28 dusnuecKkue U XUMUYECKUE CBONWCTBA https://m.edsoo.ru/ffod4ddo
Bojiopoja. [IpumeHeHne Boopoaa

29 [ToHsiTHE O KUCIOTAX U COJISX https://m.edsoo.ru/ff0d50d2

30 | Cmocobel moyuenns poroposa s https://m.eds00.ru/ffod4ddo
naboparopun
ITP Ne 4 o teme «Ilomydenue u

31 coOupaHue BOJIOPO/Ia, H3YUCHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 | MounsipHbiii 00bEM ra30B. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00€Ma, KOJIM4ecTBa

33 BEIIIECTBA T'a3a 10 €ro H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruncnenust 00€MOB ra3oB 1o

34 YpaBHEHHIO PEaKIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B

35 dusnuecKkue ¥ XUMHUIECKHUE CBOWCTBA https://m.eds00.ru/ffod587a
BOJIbI

g6 | Cocras oconami. Homsrhe 06 https://m.eds00.ru/ff0d59e2
HHIUKATOPaX
Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACHIIEHHBIC PaCTBOPBL. MaccoBast https://m.edsoo.ru/ffod5b40
JI0J1s1 BEIIECTBA B PACTBOPE
ITP Ne 5 no teme «IIpurorosienue

38 PacTBOPOB C OMPEAEIEHHON MAaCCOBOM https://m.edsoo.ru/ff0d5eba
JI0JIel paCTBOPEHHOTO BEIIIECTBAY

39 KP No2 no Teme «Kucnopona. Bogopos. https://m.edsoo.ru/ff0d6342
Boma»

40 OxcuaL: coctas, Kaccupuxans, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tosnydenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUS: COCTaB, KiacCU(pHUKAIIHS, https://m.edsoo.ru/fod67ca
HOMEHKJIaTypa

43 HonyquHve U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/fod67ca
OCHOBaHHIA

44 Kucnotsr: coctaB, kiaccudukarus, https://m.edsoo.ru/ffodfee2
HOMEHKJIATypa

45 [TonmydyeHne 1 XMUMHYECKHE CBOICTBA https://m.edsoo.ru/ffodfee2
KHCJIOT
Conu (cpenHue): HOMEHKIIATYpa,

46 CHOCOOBI OMYYESHHS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
IIP Ne 6. Pemienne skcriepuMeHTaIbHBIX

47 3aa4 1o TeMe «OCHOBHEBIE KIIACCHI https://m.edso0.ru/00ad9b7c
HEOPraHUYeCKUX COCTUHCHUIY

48 T'enerieckas caise M1y Knaccamn https://m.edso0.ru/00ad9a50

HCOPraHNM4YCCKUX COCIUHEHUIH
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49 O000I1eHrEe U CHCTEMAaTH3alns 3HAHUH 1 https://m.edsoo.ru/00ad9ch2
50 KP Ne3 no Teme "Ocuosnrre ff,I aceel 1 1 https://m.edsoo.ru/00ad9ela
HEOPraHWYEeCKUX COCTUHEHUH
[TepBbIe ONBITKH KIaCCU(PHUKAIIAH
51 XUMHUYECKUX DJIEMEHTOB. [IoHsTHE O 1 https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX JIEMEHTOB
[Iepnoanueckuit 3akoH u [lepnoanueckas
52 crcTeMa XUMHUYECKUX 3emMeHToB /1. U. 1 https://m.edsoo.ru/00ada52c
Meneneena
53 [Tepuro b1, rpyIIIbI, TOATPYIIIBI 1 https://m.edsoo.ru/00ada52c
54 S;S;e;j;i?g%’ Cocras aTommbIx 1 https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
55 aToMOB 371eMeHTOB [leproudeckoit 1 https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpeneena
XapakTepuCTHKa XUMHUYECKOTO dJIEMEHTA
56 10 ero noJjoxeHuro B [leproanveckoit 1 https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3navenwne [leproauyueckoro 3akoHa st
57 | PasBuTHA Hayku u npaktuku. J1. 1. 1 https:/m.edso0.ru/00ada96e
MenneneeB — y4€HBIH, Me1aror u
IpaskIaHuH
DJIEKTPOOTPHUIIATETLHOCTh AaTOMOB
58 XHUMHYECKHX 31eMeHToB/ Beepoccuiickast 1 https://m.edsoo.ru/00adaab8
poBepoyHasi pabora
59 Honnast XuMu4eckast CBSI3b 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas MOJIIpHAsS XUMUYECKas 1 https://m.edsoo.ru/00adaab8
CBSI3b
61 KoBajieHTHast HENOJISApHAS XUMHUYCCKAsT 1 https://m.edsoo.ru/00adaah9
CBSI3b
62 CreneHb OKUCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETBEHO-BOCCTAHOBUTEILHBIE 1 https://m.eds00.ru/00adb076
peaknuu
64 OKMCIIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
65 KP No4 o reme «Crpoenne atoma. 1 1 https://m.edsoo.ru/00adb486
XHUMHYECKAS CBSA3b»
66 O00011eHYE U cUcTEMATH3alWs 3HAHAN 1 https://m.edsoo.ru/00adh33c
67 | UroroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/00ad9ch?2
68 O0001IeHrEe ¥ cUcTEMATH3alWs 3HAHUN 1 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4

9 KJIACC
No KonuyecTBo yacoB DNeKTpOHHBIE 00pa3oBa-
Tema ypoxka
/1 Bceero | K/p | Il/p TEJIbHBIE PECYPCHI
Ilepnognueckuit 3axkoH. Ilepuoanueckas
P p bu6mmoreka [JOK
1 cHCTeMa XMMHYeCKHuX dneMeHToB . U. 1

Menneneesa

https://m.edsoo.ru/00adb59e
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3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX 3JICMCHTOB IICPBLIX TpéX
MIEPHOJIOB

https://m.edsoo.ru/00adb6b6

Knaccugukanus 1 HOMeHKIaTypa
HEOPraHU4eCKUX BEIIECTB

https://m.edsoo.ru/00adb7e2

Buapl XuMUUYeCKOU CBI3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/00adbac6

KP Nel mo teme «IloBTOopenue u
yriIyOJieHHe 3HaHUI OCHOBHBIX pa3zesioB
Kypca 8 Kimacca

Krnaccudukarus XuMHUECKUX peaKIui
110 Pa3JIMYHBIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0

[ToHATHE O CKOPOCTH XUMUYECKON
peakuuu. IIoHsATHE O TOMOT€HHBIX U
TE€TEPOrE€HHBIX PEAKIHIX

https://m.edsoo.ru/00adbe9a

ITonaTre 0 XUMHUYIECKOM paBHOBECHUU.
@aKTOpBI, BIUAIOIIAE HA CKOPOCTh
XUMHYECKOH PE€aKIUM U IMOJIOKEHUC
XHUMHUYECKOTO PABHOBCCHUA

https://m.edsoo.ru/00adc28c

OKHUCITUTEILHO-BOCCTAHOBUTEIbHBIE
peaknuu

https://m.edsoo.ru/00adcade

10

Teopust 37EKTPOTUTUYECKO N
muccouranuu. CuibHbIe U cradbie
AIIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11

HNonnbie ypaBHEHUS peakuid

https://m.edsoo.ru/00add448

12

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

https://m.edsoo.ru/00add5d8

13

XUMHUYECKUE CBOMCTBA COJIEH B CBETE
MPEACTABICHUH 00 IEKTPOJIUTHUECKON
JIMCCOLIMAIIUU

https://m.edsoo.ru/00add8b2

14

[TonsiTue o ruapoIU3e coJieit

https://m.edsoo.ru/00add9d4

15

O00011eHre U cucTeEMaTU3aLUs 3HAHUN

https://m.edsoo.ru/00addd12

16

IIP Ne 1. «Pemrenue skcriepuMeHTaIbHBIX
3a1a4»

https://m.edsoo.ru/00addbfa

17

KP Ne2 no teme «QneKTpoauTuyeckas
aucconuanus. XuMHUYeCcKUe peakiny B
pacTBopax»

https://m.edsoo.ru/00addecO

18

OO11as XapakTepUCTUKa FaJIOTeHOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE
XJIopa

https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. CoJisiHast KUCIOTA,
XUMUYECKUE CBOWCTBA, MOITYYEHHE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

20

ITP Ne 2 no teme «Ilonyuenue consHOM
KHUCJIOTBI, U3yUYECHHE €€ CBOMCTB)»

https://m.edsoo.ru/00ade348

21

Brlunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ, €CJIM OJUH U3
PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488

22

OOmas xapakTepucTuka sneMeHToB VIA-
TPYIITBI

https://m.edsoo.ru/00ade64a
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23

AnnoTpornHbie MOTU(UKALIUN CEPHIL.
Haxoxnenue cepbl U €€ COETMHEHUN B
npupoje. XMMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24

CepoBojiopo, cTpoeHHe, (PU3HIECKUE U
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00ade802

25

Oxcunpl cepbl. CepHast KMCIIOTA,
¢u3nvecKkrue 1 XMM-1Ue CBONCTBA,
IIPUMEHEHHUE

https://m.edsoo.ru/00adea28

26

XHWMHUYECKUE PEAKLUH, JICKAILIKE B
OCHOBE IIPOMBIILIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.
XVMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
Cpelibl COETMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a

27

Brruncinenne MaccoBOU JTI0JIH BEIXOJA
MPOJIyKTa pPEaKuu

https://m.edsoo.ru/00adec8a

28

OO6mras xapakTepucTuka 31eMeHToB VA-
rpymIbl. A30T, pacpoCTpaHCHHE B
npupoe, Gu3nuecKue U XuMUIeCKHe
CBOICTBA

https://m.edsoo.ru/00adeea6

29

AMMUax, ero (pu3NYeCKue 1 XuMUYECKHe
CBOWCTBA, MTOJIyYEHHE U IPUMEHEHUE

https://m.edsoo.ru/00adf004

30

ITP Ne 3 no teme «Ilosnyuenne ammuaka,
WU3yYE€HHUE €r0 CBONCTBY

https://m.edsoo.ru/00adf180

31

A3oTHas Kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATIbHBIX
yaoOpeHui. XMMHUUECKOe 3arps3HeHUE
OKpY’KaIoIllel cpeibl COeAMHEHUSIMHU
a3zoTa

https://m.edsoo.ru/00adf518

33

docdop. Oxcua pocdopa (V) u
dbochopHas kucimoTa, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA, MOJTyYCHHE

https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue GocdaToB B Ka4eCTBE
MUHEpaJIbHBIX y100OpeHuil. 3arps3Henue
MIPUPOJTHOM cpebl hochaTaMu

https://m.edsoo.ru/00adfc20

35

VYrnepon, pacupocTpaHeHue B IpUpO/IE,
(buznyecKkrue U XMMUYECKUE CBOMCTBA

https://m.edsoo.ru/00adfd9c

36

Okcujibl yraeposa, ux GusndecKue u
XUMHYECKHE CBOICTBA. DKOJIOTHYECCKHUE
npoOJIeMbl, CBSI3aHHBIE C OKCHUJIOM
yraepona (1V)

https://m.edsoo.ru/00adfebe

37

YronpHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/00ae006¢

38

ITP Ne 4 o teme "Ilonyuenue
yraekucioro rasa. Kauectsennas
peakuus Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e

39

HCpBOHa‘{aHLHLIC MOHATHS 00
OpPraHN4YC€CKUX BCIICCTBAX KAK O
COCAMHCHUAX YIJiepoaa

https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ n €ro0 COCAUHCHUA

https://m.edso0.ru/00ae080a

41

IIP Ne 5. PemeHne 3KkCiepuMEHTaIbHBIX

https://m.edso00.ru/00ae0bf2
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3a71a4 110 TeMe «BakHenne HeMeTauIbl
U UX COETUHEHUS)

KP Ne3 mo teme «Baxueiimmue

42 1 https://m.edsoo.ru/00ae0el8
HEMETAJUIbI M UX COCTUHCHUS
OOmast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METaJUIOB. MeTainaeckas
43 CBSI3b M METAJNIMYECKAS 1 https://m.edsoo.ru/00ae103e
KpUCTaJUTH4ecKas pemérka. Ouznyeckue
CBOMCTBA METAJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUN Psijl HAlPSDKEHUN 1 https://m.edso0.ru/00ae1156
METaJJIOB
OO6mmue cnocoObl MOTYYSHHUST METAJIOB.
45 Crunassi. BHLIHCHeHI{’I 110 YPaBHeHiiM 1 https://m.eds00.ru/00ael156
XUMHYECKUX PEaKIHid, eCITH OJUH U3
peareHTOB COJIEPKUT MPUMECH
46 [TonsaTHE 0 KOPPO3UU METAJIOB 1 https://m.edsoo.ru/00ae1278
47 IllenounbIie METAIIBI 1 https://m.edsoo.ru/00ael4b?2
48 OKCuIbl M THAPOKCUBI HATPHS U KAJIHS 1 https://m.edso0.ru/00ael4b2
49 HIenqu? 3EMEIBHEIE METATUITEL — KATBIMH 1 https://m.edsoo.ru/00ae15e8
¥ MarHui
50 Baxueimme coemuHEeHNS KBNS 1 https://m.edsoo.ru/00ael5e8
51 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH 1
52 JKectrocTs BoEI 1 CrI0CO0R €& 1 https://m.edso0.ru/00ae1886
YCTpaHECHHS
53 1P Ne 6 110 Teme "}KéCT,,KOCTB BOABLH 1 https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
54 ATIOMUHHI 1 https://m.edsoo.ru/00aelc64
55 AM(OTEpHEIE CBOHCTBA OKCHA M 1 https://m.edsoo.ru/00aelc64
THAPOKCHIA
56 Keneso 1 https://m.edso0.ru/00ae1d86
57 Oxcenal, rupokenstet u comm xenesa (1) 1 https://m.edsoo.ru/00ae35e6
u xenesa (1)
58 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN 1
[IP Ne 7. Pemienue skciepuMeHTAIbHBIX
59 3a7a4 0o teMe «BaxkHele MeTajuibl U 1 https://m.edso0.ru/00ae3de8
HX COCTUHCHUS»
Brruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
60 pEareHToB JaH B U30BITKE UITU COACPKUT 1 https://m.edso0.ru/00ael1750
npuMecH. BerarcneHnus MaccoBoil 1oy
BBIXOJIa MPOJIYKTa PEAKIIUU
61 O0001IeHNEe B CHCTEMATH3aLHs 3HAHU I 1
62 KP Ne4 o Teme «BaxkHelIme MeTaIbI 1
1 UX COCTUHCHHUS
63 Betuectsa u matepuals! B MOBCEHEBHOH 1 https://m.edsoo.ru/00ae3f50
JKU3HU YeJIOBEKa
64 KUMHECKOE 3arPA3HEHNE OKPYKAIOICH 1 https://m.edso00.ru/00ae4270
cpelibl
65 Ponp XMMUM B peIIeHUH SKOJIOTUUECKUX 1 https://m.edso0.ru/00ae4270
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mpo0ieM
66 O00011eHNEe U CHCTEMaTHU3alls] 3HAHUI 1 https://m.edsoo.ru/00ae0d0a
67 | UToroBas KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/00adb33c
68 Koppexruposia suatii 32 kype xumui 9 1 https://m.edsoo.ru/00ad9cb2
KJ1acca
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 7

YYEBHO-METOAMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIAA YYEHUKA

» Xumusi: 8-# kimacc: 0a30BbI ypOBEHB: YUCOHUK; 5-¢ H3AaHue, iepepaboTaHHoe, 8 Kiacc/
INabpuensu O.C., Octpoymos WU.I'., Cnagxos C.A. AxkunonepHoe o0miectBo «M31aTenbcTBo
«IIpocsemenue

» Xumust: 9-i knacc: 6a30BbI YypOBEHB: YUEOHUK; 5-€ n3nanue, nepepadotanHoe, 9 kimacc/
INadpuensu O.C., Octpoymos WU.I'., Cnaakxos C.A. AxkunonepHoe o6mmectBo «M3narenbeTBo
«IIpocsemenue

Xumus, 8 kinacce/ I'abpuensia O.C., Cuornazos B. U., Cnaakos C. A. JIpoda

METOAUYECKUNE MATEPUAIJIbBI JIJIA YUUTEJIA
KoHnTposbHble 1 camocTosTenbHbIE Pa0OTHI MO0 XUMHUHU. K yueOHuky O. C. 'abpuensna "Xumusi.
9 ximacc". "Ok3amen"

[IU®POBBIE OBPA30BATEJILHBIE PECYPCBI M PECYPChI CETU UHTEPHET
https://uchi.ru/teachers/Ik https://resh.edu.ru/subject/5/
https://m.edsoo.ru/7f41837¢c https://foxford.ru/catalog



https://uchi.ru/teachers/lk
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/7f41837c
https://foxford.ru/catalog
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

