MYHUIHUITAJIBHOE OBIHIEOBPA3OBATEJIBHOE YUPEXJIEHUE
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MNOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa o XuMuu Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npencrasieHHbix B @I'OC OO0, a Taxke Ha OCHOBE (QenepaabHOI
paboueii mporpaMmbl BOCIIUTAaHUS U C YYETOM KOHIEMIMH MPErnojaBaHus y4eOHOro mpeamera
«Xumusi» B o0pa3zoBaTeabHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo XuMUHM Ja€T NpeACTaBICHUE O MLEJsAX, OOLIel cTpaTeruu oOyudeHus,
BOCIIUTAHUSI M Pa3BUTHA OOYYaIOIIUXCS CPEICTBAMH y4yeOHOro NpeAMETa, yCTaHABJIMBAET
00s3aTeIbHOE TPEIMETHOE COJAEpIKaHME, MPEAYyCMaTpUBAET pacIpe/leieHHe €ro Mo KjiaccaMm U
CTPYKTYpUPOBaHHUE 110 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUHU, ONPEEIIAET KOJTNYECTBEHHbIE
U KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh
W3YYEHUS] XUMUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, TOTUKHU Yy4eOHOTO
mporecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarommxcs, onpeaessieT BO3SMOKHOCTH MpeAMeTa s
peanu3anu TpeOOBaHUH K pe3ylbTaTaM OCBOSHHsSI OCHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TaKkKe TpeOOBaHUM K pe3ysibTaTaM 00y4eHUs] XUMHUU
Ha YpOBHE LeJeil Wu3ydYeHHs INpeaMeTa U OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHOMN
NS TeIbHOCTH 00yYaroIerocst o OCBOEHUI0 Y4eOHOTO COJIepKAHUS.

3HaHME XUMUU CIY’)KUT OCHOBOH A (pOpMHUpOBaHHUS MUPOBO33PEHHUS 00YUAIOLIETroCs, €ro
MIPEICTAaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAlOT POPMUpPYEMbBIE XUMHEN
IIPEICTaBICHHSI O B3aUMOIPEBPAILEHUAX SHEPTUU U 00 3BOJIOLMH BELIECTB B MPUPOE, O MYTAX
pelieHrs ria00anbHBIX MPOOJIEM yCTOMYMBOIO Ppa3BUTHUSI 4YEJIOBEUECTBA — CHIPbEBOM,
SHEPTEeTUYECKON, TUIIEBOM M KOJIOTHUUECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPAaHEHUS.

N3yuenune xumunu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUIs caMOpa3BUTUS M (OPMHPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0Oydarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEeATENbHOCTH,  OKCIEPUMEHTaJbHBIX U
UCCIIEIOBATENILCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM KH3HU, Tak U B
npoeCCHOHATIBHOMN 1 TeTbHOCTH;

3HaKOMHUT CO CIEHU(PHUKONH HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3TJIS,1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAloM B (hOpMHUpPOBAHUH
€CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YJarOIINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO--Hay4HBIM
3HaHUAM, K TPUPOJAE, K YEIOBEKY, BHOCUT CBOH BKJIaJ B OKOJOTHYEeCKOoe oOpa3oBaHHE
00yJaronmxcs.

JlaHHBIC HaANpaBJICHUS B OOYYEHHWH XMMHUHU OOECIICUYMBAIOTCSA CIEIU(PHUKON COJEpKAHHS
y4eOHOro MpeaMeTa, KOTOPBIA SBISETCS MEJarornyecku aJanTHPOBAaHHBIM OTPaKEHUEM
0a30BOI HAYKW XMMHH Ha OMPEACIEHHOM JdTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTrO 0OIIero oOpa3oBaHUS OPHEHTHUPOBAH HAa OCBOCHHE
00y4aroIUMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHH, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTEJIbHBIX 3HAYMMbIX MOHATHI OpraHu4eCcKOi XUMHUU.

CrpykTypa colepkaHus MPOrpaMMbl 10 XUMUU CHOPMHUPOBaHA Ha OCHOBE CHCTEMHOIO
noaxona K e€ uaydyeHuro. ConepaHUE CKIAIbIBAETCA M3 CUCTEMBI MOHATUH O XUMHYECKOM
JJIEeMEHTE U BEIIECTBE M CHUCTEMBI MOHATHI O XuMHYeckod peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OpPraHM30BaHbl MO TMPHUHIUIY IOCIEI0BATEIBHOIO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUUECKUX IPEJCTABICHUIN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHMSI O CTPOEHMH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBIeHUH 00 3EKTPOIUTUYECKOM TUCCOLMAllMU BEIIECTB B PaCTBOpaXx.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIEAOBAaTENbHO OT OJHOTO YPOBHS K Jpyromy,
BBINMOJHAS (QYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHre TporpaMMbl MO XHMHUH CHOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O
XMMHUYECKOM COCTABIISIOIIEN HAay4yHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHON IPUPOIbI,
LIEHHOCTHOTO OTHOLLIEHUsI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B HayKe. M3yueHne xumMuu
IIPOUCXOJUT C IMPHUBJICYEHHMEM 3HAHUM U3 paHee H3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xknacces» u «®usnka. 7 Kaacey.

[Ipu u3yyeHnr XUMUU NPOUCXOAUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HayKH Kak
00JacTi COBPEMEHHOI0 €CTECTBO3HAHMS, TPAKTUUYECKOMN EATEIbHOCTH YeJOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOW KYIbTYpHl. 3aadya yueOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAHUNA — BaKHEWIIWX (haKTOB, MOHSITHUN, 3aKOHOB U TEOPETUUYECKUX
MIOJIO)KEHUH, JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAyKH, B
MPUOOILICHNN K HAYYHBIM METOZAaM MO3HAHUS IPU U3YYCHHUH BEIIECTB M XUMHUYECKHX PEaKLni, B
(GbopMUpPOBaHMM U PAa3BUTHUH [O3HABATENIBHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MO3HABATENIBHON U y4eOHO-UCCIIEI0BATEIBCKOMN 1eATEeIbHOCTH, OCBOEHUH MPaBUi 0€30M1acHOrO
oOpallleHus C BEUIECTBAMH B IIOBCETHEBHOMN JKHU3HHU.

[Ipy u3ydyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs Ba)XXHOE 3HAUYECHUE
MpUOOPETN TaKUe LIETH, KaK:

— (hopMHpoBaHHE MHTEIUIEKTYalIbHO PA3BUTON JMYHOCTH, TOTOBOI K caM000pa30BaHMUIO,
COTPYIHUYECTBY, CaMOCTOATEIHLHOMY TMPUHSATHIO PEUICHHH, CIOCOOHOW aJanTupoBaThbcsi K
OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HHU;

— HamnpaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYECKO€ MPHOOIIEHHE OO0YJaloUMXCcs K
CaMOCTOATENIbHOM  TO3HABATEJIbHOM  JIESITEIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHWs,
(hopMUPYIOIUM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEH K XHUMUH;

— obecrieyeHue YCIOBUN, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OO0YyYarolIMMHCS OIbITa
pa3sHOOOpa3HOM NEeATETbHOCTH, MO3HAHHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl Pa3INYHBIX BUIOB AEITEIbHOCTH;

— bopmupoBanue 00mIeH HYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
4lCclie YMEHUM OOBSICHATH M OLIEHUBAThH SBJICHUS OKPYXAIOIIEr0 MHpA, HUCHOJb3YS 3HAHUS U
OTBIT, TMOJIyYEHHBbIE MpPH M3YYCHHUH XUMHUH, MPUMEHSTh WX TMPU pEHIeHHH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU ESITEIBLHOCTH;

— (hopMupoBaHue y 00y4arONMXCsl TYMaHUCTUYECKUX OTHOIIECHHUH, TOHUMAHUs [IEHHOCTH
XUMHAYECKUX 3HAaHUM I BBIPAOOTKU SKOJIOTHYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEISAX COXPAHEHHUsI CBOETO 3J0POBbSI M OKPYKAKOUIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouIIs U HAIIPABICHHOCTH AaJbHEHIIET0 00ydeHHUs.
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OO6miee 4KCIIO YacoB, OTBEAEHHBIX JJIA U3YYCHHS XUMHUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIIO).
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COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauya/bHbIe XUMHYECKUE TIOHATHUS

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHsS B cHCTeEME HaykK. Tena u
BemiecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ArperatHoe coctosHue BemiecTB. [loHsTue o
MeTO/ax MO3HaHMs B XUMHH. UHCThIe BemecTBa u cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKUE »diaeMeHThl. CHMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTblie u crnoXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumnueckass ¢GopMmyna. BalleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIEMEHTA B COETUHEHUH.

KonuuectBo BemecrBa. Moab. MosnsspHas Macca. B3auMocBsA3p KoiaudecTBa, Macchl U
YHclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo hopMyniaM XUMHUYECKUX COSAMHECHU.

@usnyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus U €€ IpU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIEeCTB. XUMHUYEeCKue ypaBHeHUs. Kiaccudukanus XUMUUECKUX peaKIui
(coenuHeHuUs, pa3IoKEeHUsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, MpaBUIaMU pabOThl B JIaOOpaTOpUU U MpUEMaMHU
oOpamieHust ¢ 1a00OpPaTOpPHBEIM 00OPYJOBAaHWEM, W3YYECHHE M ONMHUCAHWE (DU3MYECKUX CBOWCTB
00pa3Ii0B HEOPraHUIECKIX BEIIECTB, HAOM0IeHNE PU3NIECKUX (TUTaBIICHUE BOCKA, TasHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHUTIEHUE M KOHJEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJACHCTBUE MeJIa ¢ KHCIOTOW) SIBIICHUM, HAOIIOACHIE
W ONHWCAaHHWE TMPHU3HAKOB TMPOTEKAHUS XUMHYECKHX peakiuil (paszlmokeHue caxapa,
B3aMMOJICHICTBIE CEPHOU KHUCIOTHI C XJIOPUIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCICTBUE >Keie3a ¢ pactBopom comu Mmenu (1), m3ydenme crocoGoB
pasnelieHusT CMECeil: ¢ IMOMOIIBI0 MarHuTa, (QWIBTPOBAHHE, BBIMTAPUBAHUE, TUCTHILISAINS,
xpomatorpadus, TMpoOBEeJEHHE OYUCTKM TOBAPEHHOW coyd, HAOMIOJeHHEe | OIMHUCaHHe
pe3yiabTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MOJIENEN MOJIEKYJ (IIApPOCTEPHKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 3ieMEHT M MpOCTOE BEUIECTBO.
Haxoxpaenue kuciaopoja B nmpupojie, pu3ndeckue 1 XUMUYeCKHe CBOMCTBA (peakMi FOpeHus).
Oxcunpl. [lpumenenue kucnopoma. CrocoObl TOTYy4EHHS KHUCIOpOAa B J1a0OpaTOpUU H
MpOMBIIIIEHHOCTH. KpyroBopoT kucimopona B mpupoge. O30H — amioTpornHas Moaudukaims
KHCIIOpO/1a.

TernoBoit 3ppeKT XUMHYECKOH peakIuHh, TEPMOXMMHUYECKHE YpaBHEHHUS, O5K30- H
SHJAOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHE
napHUKOBOTO d(dekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — »anemeHT M mpocroe BemecTBO. HaxoxkaeHuwe Boaopona B IPUPOIE,
(bu3nuecKre U XUMUYECKHE CBONCTBA, MPUMEHEHHE, CLIOCOOBI moay4deHus. KUCcIoTsl U comm.

Mounsipabiit 00BEM razoB. PacuéTbl 0 XUMHUYECKUM YPABHEHUSIM.

@dusnueckue cBoKcTBa BOoAbl. Boma kak pactBoputens. PactBopsl. HacwleHHble n
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BewiecTB B BoAe. MaccoBas [J0Jid BELIECTBA B
pactBope. XuMHUeckue cBoiicTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B NMPUPOAE U B KU3HU
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yenoBeka. KpyroBopoT Boawsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX Boa. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHenuit. Oxcuabl. Knaccudukaims okcuaoB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTepHBIC) B HecosieoOpasyromnre. Homenkmarypa
okcu10B. dusnueckre 1 XMMUYECKUE CBOMCTBA OKCUAOB. [lomyuenne okcuioB.

OcnoBanusa. Krnaccudukanus ocHoBaHWM: WMIENOYM M HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanuil. dusznueckne M XHMMHYECKHE CBOMCTBA OcCHOBaHui. I[lomydenue
OCHOBAaHHMI.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. Ousnueckue U XUMUYECKHE
cBoricTtBa KUCHoT. Psg akruBHoct metaiuioB H. H. bekeroa. [lonydeHue Kucior.

Comnu. Homenkiarypa coseil. @usnyeckue U XUMHUEcKUe cBoiicTBa coisield. Ilomyuenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuii IKcnepumenm:

KayecTBEHHOE OIpeesIeHUe COEpKaHMsI KHCIOpOoAa B BO3AyXe, MOIydYeHUe, coOupaHue,
pacro3HaBaHHE€ M HM3y4€HHE CBOMCTB KHUCIOpOJAA, HAaONIOJEHHWE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMi OKCHJIOB W ONHCAHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pACIO3HABAHHUE U
M3Y4YEeHHE CBOMCTB Bojaopoda (TOpeHue), B3auMojeicTBUEe Bogopojaa ¢ okcuaom menu (II)
(BO3MOHO HCHOJIB30BaHUE BUEOMATEPUATIOB), HAOIOACHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 moinb, HccaenoBaHne OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IMYHONW PacTBOPUMOCTBIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JE€H pacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpueM M KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), MCCIEOBaHNE OOpPa3IOB HEOPTAaHUYECKUX BEIIECTB PA3MUYHBIX KIIACCOB,
HaOlto/IeHNe M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT W MIeNOouYeH, H3ydeHHE
B3aumoeicTBuss okcuga meau (II) ¢ pacTBopoM cepHOW KHCIIOTBHI, KHCIOT C METajlllaMH,
peakuuii HEUTpaIM3alHM, TOJY4EHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PELIEHNE IKCIIEPUMEHTANIbHBIX 3a]a4 110 TeMe «BaxuHeinmme
KJIACChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoanyeckuii 3axoH U Ilepuoguyeckass cucrema xuMu4yeckux jiemenros /. WU.
MenpeneeBa. CtpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKK KJIACCH(MUKAIIMM XUMHUUYECKHX dJeMeHTOB. [loHstHe o Tpymnmax
CXOIHBIX 3JEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHBIE METaJIbl, TAJIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3zyIoT aMmpOTepHbIe OKCUABI M TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema Xumudeckux odnemeHtoB [[. .
MenneneeBa. KopoTtkonepuoanas u nmHHOnepuonHas (opmer Ilepuonndeckoil cucTeMsl
xumuueckux snemeHToB [[. WM. MenneneeBa. Ilepuonst m rpynnbel. PU3MYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUO/1Aa U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aromMHbIX sfep. W3orombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHUX 3JeMeHTOB [lepuoanueckoil cucTeMsl
. W. Mengeneea. XapakTepUCTHKa XUMHUYECKOTO OJJIEMEHTA [0 €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XMUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrpynnaM U NEePUOJIaM.
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3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U nipakTuku. J[. M. MennaeneeB — yd€HbIN U TpaXkJaHUH.

Xumnyeckas CBS3b. KoBanenrnas (monsipHast " HETMoJsApHast) CBS3b.
DNeKTPOOTPULATENILHOCTh XUMUYECKHX 3JIeMEHTOB. FloHHas CBA3b.

Crenenp  okucneHus. OKHUCIUTENBbHO--BOCCTAHOBUTENNbHbIE  peakuuu. [Ipoueccel
OKHCJICHUS ¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

u3yueHHe OoO0pa3LoB BEIIECTB METAVIOB M HEMETAJJIOB, B3aUMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpPaMHU KUCJIOT U ILIEN0YEH, IPOBEAEHUE ONBITOB, WJUIFOCTPUPYIOLIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI (TOpEHHE, PEaKIINK Pa3I0KEHUs], COeAUHEHNUS ).

Meoscnpeomemnuwie céa3u

Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMUU B 8 KJIACCE OCYILECTBIISIETCS
gyepe3 HCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHbIX MOHATUH, Tak U IOHSTHH,
SIBJIIOILMXCS] CHCTEMHBIMHU U1l OT/IE€IbHBIX IIPEAMETOB €CTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOme ecTecTBEHHO--HAYYHBIE TOHATHUSA: HAaydyHBIH (pakT, TUMoTe3a, TEOpus, 3aKOH,
aHaJM3,  CHHTE3,  Kiaccuukamusi,  NEpUOAMYHOCTb,  HAONIOJICGHHWE,  SKCIEPUMEHT,
MOJEJINPOBAHNE, U3MEPEHNE, MOJIENb, SIBJICHUE.

@dusuka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsis, BELIECTBO, Teno, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKHE BEIUYMHBI, €IMHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE IOPOJBI, IOJIE3HBIC
HCKOIIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XuMHYecKasi peakuusi

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XumMudeckux odaemeHtoB [[. .
MenpeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB XHMHYECKUX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalus, KalbLMs M UX COCAVUHEHHH B COOTBETCTBHM C
II0JIO)KEHHUEM 2JIEMEHTOB B [lepnondeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKM M BUAA XUMHYECKOU
CBS3H.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHWYECKMX BEILECTB. XUMHUECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COECOUHEHMM, T€HEeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukaius XUMUYECKUX pEakUiil 1Mo pa3IMYHBIM IMpHU3HAKaM (TI0 YHCIY U COCTaBYy
YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO0 H3MEHEHUIO CTeleHei
OKHCJICHHSI XUMHUYECKUX 3JIEMEHTOB, [0 OOpaTMMOCTH, IO YYAaCTHIO KaTanus3aropa). JK30- U
9HAOTEPMUUYECKNE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[Tonsatue o cxopoctu Xxumuueckoi peakiuu. Ilonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusax. [IoHsATHe O TOMOTreHHbIX M TeTEepOreHHbIX peakuusx. lloHstue o
karanu3e. [loHstne o XumHueckoM paBHOBecUU. @DakTOphl, BIUAIOIIME HA CKOPOCTb
XMMHMYECKOHN PEaKLIMU U TOJI0KEHUE XUMUYECKOTO PABHOBECHS.
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OKHCANTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, 3JIEKTPOHHBIH OanaHC OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlE€HUE YPaBHEHUW OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIONIb30BaHUEM METO/Ia STEKTPOHHOT0 OanaHca.

Teopust 37AEKTPOIUTUYECKON JUCCOLMALMHN. DJIEKTPOIUTHI U HEAIEKTpoauThl. KaTtnoHsl,
aHUOHBI. MexaHM3M [UCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJAMU XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CuabHbIE U cl1a0ble JEKTPOIUTHI.

Peakiun monHoro oOMeHa. YCJIOBHS MPOTEKAaHUsSI PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHBIE YpaBHEHHMs peakuuil. CBONMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpPEJICTaBICHU 00 AIEKTPONUTUYECKOW aucconuanuu. KadecTBeHHbIE peakiMM Ha HWOHBIL.
[TonsiTHE 0 THAPONIN3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJETSMHU KPHUCTANIMYECKUX PEIMIETOK HEOPraHMYeCKUX BEIIeCTB —
METa/UIOB M HeMmeTa/uioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpus),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTM XMMHMYECKOM pEakUMM OT BO3JAEHCTBUS Pa3IUYHbBIX
(akTOpOB, MCCIENIOBAHHUE IIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEUIECTB, MpOIlEcca JAUCCOLUAINH
KHCIIOT, IIeJo4Yel W coseil (BO3MOXKHO HCIOJIb30BaHME BHUIEO MAaTepHalioB), MPOBEICHHE
OTIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakuuii MOHHOro obmeHa (oOpa3oBaHueE
ocaJka, BbIIENIEHHE Ta3a, OOpa30BaHHE BOJbI), OMNBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKlui (TOpeHue, Peakiu pPa3lIoKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IIOMOIIBI0O KauyeCTBEHHBIX DPEAKIMM Ha HOHBHI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 MX coeTUHEHUS

OOmiast xapaktepucThka TrajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
crerieHd okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT'CHOB.
XUMHUYECKHE CBOMCTBA Ha MpuUMepe XJopa (B3aMMOJEWUCTBHE C MeETaUlaMH, HEMETaJllaMH,
mienoyamu).  XsopoBoaopod. ConsiHas —KUCIOTa, XMMHYECKHME CBOMCTBA, IIOJy4Y€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesoBeka. BaxkHeiume Xiopu bl
Y UX HaXO0XJEHHE B IPUPO/IE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJIa M Cepbl. AJUIOTPOIHBIE MOIU(PUKALIMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
cepsl. CepoBOJIOpOJ, CTpoeHUE, (PU3NUECKHEe W XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKcuAOB. CepHasi KUCIIOTa, (pU3MUeckue U XMMHUYECKUE CBOMCTBA
(obmume Kak mMpeACTaBUTENs Klacca KHCIOT W crhenuduueckue). XHUMHUUYECKUE PEaKIuH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Cloco0a MOMY4YeHHs] CEpHON KHUCIOTHL. [IpumeHeHHe
cepHOU KUCIOTHI. COMM CEpHON KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyinb(ar-non. Haxoxaenne
ceppl M €€ CcOoeAMHEHUH B NpuUpoAc. XHMHUYECKOE 3arpsA3HCHUE OKPYXKAKOUIEH Cpelsl
COCIMHEHUSIMHU cepbl (KUCIIOTHBIE IOXAM, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLECHUS.

OOmast xapakTepuUCTHKa 53JeMEeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKHUCICHUSA. A30T, pacHpoCTpaHeHHe B Mpupone, ¢uzuueckue u
Xxumuueckue cpoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMHUYECKHE
CBOICTBa, MoslydeHue U puMeHeHne. Coinu aMMOHUS, UX PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHass peakuus Ha MOHBI aMMOHHs. A30THas KHCIOTa, €€ MOJy4YeHHe,
¢busznueckue W XUMHYECKHe CBOiicTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cnenuduueckne). lcnonp3oBaHUE HHUTPATOB W COJEH aMMOHHUS B KayeCTBE MHHEPAIbHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH CpelIbl COCIUHEHHUSIMHU a30Ta (KUCJIOTHBIS
JIOXKIM, 3arpsi3HEHHE BO37yXa, MOYBBl M BOJ0EMOB). Pochop, amnoTpomnHble MoAUDUKALUU
dbocdopa, buznueckue u xumudeckue cpoiictBa. Oxcup docdopa (V) u dochopnas kuciora,
¢usnveckne M XUMHYECKHE CBOWCTBa, monydeHue. lcmonb3oBanme ¢ocdaroB B KadecTBe
MUHEPAIBHBIX YI00pCHUA.

O6mrast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE€ CTETIEHU OKHUCIIEHUS. YTIIEpOJl, aJUIOTPOIHbIe MOAU(UKALIUY, PACIPOCTPAHEHHUE B
npupoje, pusnueckue 1 XuMH4ecKue cBoicTBa. Ancopobuus. KpyroBopot yriepona B npupose.
Oxcunpl yriaepona, ux Gpu3MuecKkue U XMMHUYECKHUE CBOMCTBA, JEMCTBUE HA KHUBBIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriaepoaa (I1V),
THIIOTE3a TII00AIBHOTO TMOTEIJICHNsI KIMMAaTa, MapHUKOBBIA (G ¢eKT. YroibpHas KUCIOoTa U e€
conmu, X (pu3MUeckrue U XUMHYECKHE CBOWCTBA, MONy4YyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Vcmonp3oBanwe  kapOOHATOB B OBITY, MeEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35IMCTBE.

[lepBoHayanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJMHEHUSX YIIIepoAaa
(MeraH, »TaH, OSTWEH, AalETWIEH, JTaHOJ], IJMIEPUH, YKcycHas Kkuciora). Ilpuponnsie
HCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOIHBIA ra3, HE(Th), MPOAYKTHl HX MepepadOTKU
(6eH3uH), UX poyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OUONOTMUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNlkax, yriaeBoJaXx — M HUX POJIU B JKU3HHM dYeloBeka. MaTepuajabHOE €IMHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COECANHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE M TPUMEHEHHE.
Coenunenus kpemHus B mnpupoge. OOmue mnpencraBieHuss o0 oxcune kpemuus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKAThI, UX UCTOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHBIE MaTepuajbl: KepamMHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpobiemsl
0€30IaCHOT0 UCIIOJIB30BAHUS CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii Ikcnepumenm:

n3ydeHne oOpa3loB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTBI, TPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue (U3NYECKUe U XMMHUYECKHE CBOMCTBA TaJloOT€HOB U UX COEIWHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHE ¢ oOpa3laMu XJOPHAOB (TaloreHUIOB),
O3HaKOMJIGHHE ¢ oOpasmamMu cepsl M €€ COCAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpPHAIOB), HAONIOJCHWE TMporecca OOyIIMBaHUA  caxapa IOJ  JIeWCTBHEM
KOHLEHTPHUPOBAHHON CEPHOI KUCIOTHI, U3y4YEeHHE XUMUYECKHX CBOMCTB Pa30aBIIEHHOW CEepHOI
KHUCJIOTHI, TPOBE/ICHNE KaueCTBEHHOM peakiuu Ha Cyiab(paT-uOH U HAOMIOJCHHE NpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3MYECKHMMH CBOMCTBaAMH a30Ta, pochopa W UX COCTUHEHHIA
(BO3MOKHO HCITOJTb30BaHKE BUACOMATEPHAIOB), 00pa3amMu a30THBIX U (HochOopHBIX ynoOpeHuii,
nojlydyeHue, coOupaHue, pacrno3HaBaHWE ¢ U3YyYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-MOH U U3ydyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeEIbi0 (BO3MOXKHO
HCIOJIb30BaHNUE BHUJEOMATEPHAIIOB), M3YYEHHE MOJENEH KPUCTAINIMYECKUX PEIIETOK anamasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHE C IPOLECCOM aJcopOLMU pPACTBOPEHHBIX BEILECTB
aKTUBHUPOBAHHBIM YIJIEM U yCTPOWCTBOM NPOTHUBOras3a, MOJIydeHHE, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MpOBEACHHE KaueCTBEHHBIX peaklMUid Ha KapOOHAT u
CIWJIMKAT-UOHBl W HW3YYEHHE IMPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIIEHHE C MpPOAYKLIHEH
CIJIMKaTHON TPOMBIIUIEHHOCTH, pEIIeHre SKCIIePUMEHTaIbHBIX 3a7ad 1no Teme «Baxueiimue
HEMETAJUTbl U UX COCTUHEHUSY.
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MeTa/uibl M UX COeTMHEHUS

OOmiasi XapakTepuUCTHKa XHUMHUYECKHUX DJIEMEHTOB — METAJIOB HAa OCHOBAHUHM WX
nonoxeHus B [lepuonnueckoii cucreme xummuueckux 3nnemeHToB J[. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTalinyeckas CBsi3b W METAUIMYECKas KPHUCTAILTUYECKas
peméTka. DJIEKTPOXUMHUYECKUN psifl HanmpsbDKeHH MeTtawioB. Du3nueckue M XUMHYECKUE
cBoiicTBa MeTaiuoB. OO0mMe crmocoObl MoydeHuss MeTauioB. [IoHITHE O KOPPO3UU METAJIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyT'yH, JTIOPATIOMUHHAM, OPOH3a) U
WX PUMEHEHHE B OBITY M MPOMBIILIEHHOCTH.

[lenounble MeTauIbl: HOJ0KeHHE B [lepuoanueckoil cucreMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXxOxJaAeHHE B mpupozae. dusnyeckne U XUMHUUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUJIPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[llenouyHO3eMeNbHBIE METAJUIBI MarHvil M KaublMil: mnonoxeHue B Ilepuonnueckoi
cucreme xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJICHHE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MAarHus M Kajplus. BaHeWline coequHEHUS
Kanblus (OKCUJ, TUAPOKCUA, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuil: nonoxenue B llepuogmueckoit cucrteme xumudeckux sineMeHToB I, .
MeHeneeBa, CTpOCHHUE aTOMa, HAaXOXJeHUEe B npupojae. Gusndyeckue U XMMUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUAPOKCUIA ATIOMUHUS.

Keneso: mnonoxenue B Ilepuomnueckoil cucreme xXuMuueckKux diiemMeHToB [[. U.
MeneneeBa, CTpOCHHUE aTOMa, HaXxOXJeHUE B npupojae. Ousnyeckue U XMMUYECKUE CBOMCTBA
xkene3a. Oxcunpl, ruapokcuabpl U coiu skene3a (II) m kenesa (III), mx cocrtaB, cBOWCTBA U
MIOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C o00pasllaMh METAJIOB M CIUIAaBOB, WX (PU3UYECKHMMH CBONCTBaMH,
M3y4eHUEe Pe3ylbTaTOB KOPPO3MH METaUIOB (BO3MOXXHO HCIOJB30BAHHE BUICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH/IAa KAIBIHSI M HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUC
BUJIEOMATEPHAIOB), HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOpEeHHUs 3Kee3a B
KHcioposie  (BO3MOXKHO — HCIIOJIB30BAaHME  BUAEOMATEpUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MAarHus, KalblUs, aTlOMUHUS, HUHKA, xkene3a (II) u xeneza
(III), megu (II), HaGmroieHNE W OTMKCAHKE MPOIIECCOB OKPAIIMBAHMS TJIAMEHW MOHAMH HATPWS,
Kaliusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), MCCIIEOBaHNE aM(OTEPHBIX
CBOMCTB TUJIPOKCHUIA ATIOMUHUS U TUIPOKCHUIA IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BaxkHelme MeTamibl U UX COSAMHEHUS».

XuMus 4 OKpYsKamoas cpeaa

BemectBa 1 Marepuaisl B TOBCEAHEBHOM KU3HHU YeNlOBEKa. be3ornacHoe MCIoab30BaHNE
BEIIECTB M XUMHYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHYECKHX OXKOTaX H
OTpAaBJICHHUSIX.

XuMHYecKkoe 3arps3HeHHe OKpysKarollel cpeabl (IpeneibHas JomycTuMasi KOHIEHTpalus
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# SKOJIOTHYECKUX TpoOIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJTMMEPHBIC MAaTEPHAIIHI ).

Meostcnpeomemnuwie ceéa3u

Peanuzanus MexnpeIMeTHBIX CBS3€H MpU U3YyYEHUU XUMUHU B 9 Kilacce OCYIECTBISETCS
yepe3 UCMHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX TMOHATHM, TaKk M TOHATHUH,
SIBJISIFOLIIUX CSI CACTEMHBIMHU JIJISL OT/IETbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.
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OO0mwme ecTecTBEHHO-HAYYHBIC TOHSTHS: HAydHbId (DAKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  Kijaccuukamusi,  NEpPUOAMYHOCTb,  HAONIOJCHUE,  OSKCIEPHUMEHT,
MOJICIIMPOBaHNE, U3MEPEHUE, MOJICIIb, SIBICHHUE, TAPHUKOBBIN 3P (EKT, TEXHOJIOTHS, MAaTEPUAIbI.

dwu3uka: Marepus, aToM, DOJEKTPOH, WPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIbI,
pPaIMOAKTUBHOCTh, MOJIEKYJIA, OSJIEKTPUYCCKHA 3apsif, TPOBOJHUKH, TOIYIPOBOJHUKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE BeEIlecTBa, T'as,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKash peméTKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
€IMHUILIBI H3MEPEHUS, KOCMHUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dotocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCILHBIC BEIICCTBRA.

I'eorpadusa: armocepa, rumpocdepa, MHUHEpadbl, TOPHBIE TOPOABI, TIOJE3HBIE
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INTPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JTOCTHTAIOTCS B XOJI¢ O0YUCHHUSI XUMUU B €TUHCTBE YICOHOW M BOCIIUTATEILHOM JEATEILHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMH  POCCHHUCKHUMH  COLUMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOINECTBE MpaBUIAMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MpOIEccaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COLUATH3AINHN 00YJarOIIUXCS.

JInaHOCTHBIE pPE3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOI TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHUE OMbITAa JCATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMOTH4€eCKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIICHUSI K OT€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAHUS 3HAUEHUS XMMHUYECKOM HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpPMAIMEH O MEPENOBBIX JOCTHKCHUSIX M OTKPBITHIX
MHPOBOM M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHUpa U 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHMS:

MPEACTABJICHUSI O COIMAIBHBIX HOPMAax M TMPABWIAX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJICKTUBE, KOMMYHUKATUBHOMN KOMITETCHTHOCTH B OOIIECTBEHHO MTOJIC3HOM,
y4eOHO-MCCIIeIOBATEIBCKONW, TBOPYECKOW M JIPYrUX BHAAX JACSATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM EATEILHOCTH TIPH BHITIOJHEHNN YI€OHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOTHEHUH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMU Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TPOIECCEe 3TOM y4eOHOU NesATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJEHWE W TMOCTYNKA CBOWX TOBAPWINEH C TO3WIIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PCHUYECKHE  TPEJICTABICHUS O  BEIIECTBE M  XUMHUYECKOH  pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM W COCTaBIISIONIME OCHOBY IS
MOHMUMAHUS  CYHNIHOCTH HAYYHOHW KapTUHBI MHUpA, TPEIACTaBICHHS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C MPUPOTHON CPEAOH, O PO
XUMUU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[03HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJIYYEHUE HOBBIX 3HAHUM MO XHUMHH,
HEOOXOaUMBIC JUIsI OOBSICHEHHS HAOII0JaeMbIX IIPOLIECCOB M SBJICHHH, I03HABATEILHOM,
MH()OPMAIIMOHHON U YUTATEIHCKON KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHOW PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JIMTEPATYPOU, MOCTYITHBIMU TEXHHUYECKUMHU CPEACTBAMH
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caMo00pa30BaHUIO, MPOSKTHOW U HMCCIEIOBATEILCKON ACSITENFHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHs O0y4YEeHHS B ajbHEHIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KWU3HH, OCO3HAHUE TIOCIACACTBUH M HENPHUATHE BPECIHBIX
MPUBBIYCK (YIOTPEOJEHUS aJIKOTOJs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
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npaBuil 0€30MACHOCTH TPU OOpAIEHWH C XMMHYECKUMHU BEIIECTBAMH B OBITY W pealbHOU
KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpyaa pa3uyHOro poJia, YBaXKEHUE K
TPpyAy M pe3ylbTaTaM TpPYJOBOM JAEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHUS
MpeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BHIOOP HWHAMBHUAYAJIbHON TpaeKTOPHUU
MPOJOJKEHHUsSI 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHOW MPOPEeCcCHOHANTBHON AESTETbHOCTH H
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCUOHANBHON cpejie;

6) 7K0J1I0rMYecKOro BOCIMTAHUS:

9KOJIOTUYECKU LIETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK UCTOUHUKY KU3HH HA 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMaHHE LIEHHOCTH 3J0POBOr0 M 0Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MUECKOMY M TICHUXHYECKOMY 3/I0POBBIO,
OCO3HaHHWE [IEHHOCTU COOJIIOJICHUS MPaBUIJI O€30MIACHOTO TIOBEICHUS MPH PadOTe C BEIIECTBAMH,
a TaKXKe B CUTYaILUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, TMOJIy9aeMble NPH W3YYCHUH XUMUHU, IS pEIIeHUs
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAO, 1 OBBIIEHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMUECKUX MpoOJeM U MyTel UX pelieHus
MOCPEICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIUICHHUS, YMEHUS PYKOBOICTBOBAaThCA UM B
[I03HABATEJIBHON, KOMMYHUKATUBHON U COLMAIbHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX Ppe3y/IbTAaTOB BBIACISIOT 3HAUYMMBble sl (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHSs, NMPUHIINUIM, TUnoresa, GakT, CHCTEMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUCOHBIX
MpeaIMeTax | MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
LIETIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJbHbIC Y4eOHbBIE NACHCTBHs (ITO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOPhIE OOCECIEUnBAOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AESITETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YYeOHbIe e CTBUS

ba3soBble Jiornueckue A1eMCTBUA:

YMEHUSl MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TPU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XMUMHYECKHUX TMOHATHHA (BBIACNATH MX XapakTepHble MpPHU3HAKH,
YCTaHaBJIMBATh B3aWMOCBS3b C IPYTUMU MOHSATHUSMHU), UCIIOJIB30BATh MOHATHUS JIsl OOBSICHEHUS
OTIENbHBIX (DAKTOB U SBIICHUH, BBIOMpPATh OCHOBAaHUS M KPUTEpUU MAJs Kiaccuuxaruu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, yCTAaHABIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3U
MEXTy 00BEKTaMU U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTYKTHBHEIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHUS,

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHMs MOHATHS (IIPEIMETHbIE U METANpEJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEeMbl€ B XHMHH, MPEOOpPa3OBbIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUHM MOJICJIbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI 3JIEMEHTA),
XuMuueckas ¢opMyla M ypaBHEHHE XHMHYECKOH peakuud — TMpH pPEHIeHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C YYETOM OTHUX MOJEJIbHBIX NPEACTAaBICHUN BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKKA HM3yYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEaKIHii, BBISBIATH OOIIKME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieqoBaTe/bCKHeE 1eHCTBUS:
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YMEHHME HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaK)K€ B KadyecTBE OCHOBBI sl (DOPMHpPOBAHUS THIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpuoOpeTeHne OmNbITa MO TUIAHUPOBAHUIO, OPraHU3allMd M TPOBEICHUIO YUYEHHUYECKHUX
9KCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3@ XOJ0M IIPOLIECCa, CAMOCTOSITENILHO IPOrHO3UPOBATh €T0
pe3ynbrat, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHMsI, COCTABIIATh OTYET O MpOAeaHHON padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMPATh, aHAIU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TMUHBIX BUOB
1 (hopM mpeIcTaBICHNUs, MTOTYYaeMYI0 U3 Pa3HBIX UICTOYHUKOB (HAYYHO-TIOMYJIIpHAs JTUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpPaBOYHBIE TO0coOMs, pecypchl HMHTepHETa), KPUTHUYECKH
OLICHUBATh MIPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSThH pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpE UH(POPMAITUN U
COOTBETCTBYIOIIUX JTAHHBIX, HCOOXOAMMBIX IS BHITIOJHEHUS YIEOHBIX U TO3HABATEILHBIX 3a/1a4
OIpeNIeIEHHOIO THUMa, MPUOOpEeTeHHe OmbiTa B OOJIACTH MCIOJIB30BaHHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO MCIOJIL30BAHUS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (HOpMYy TIPEICTaBICHUS
uH(pOpMallUd M WJUTIOCTPUPOBATH peIIaeMble 3a/ladyll HECIOXKHBIMH CXEMaMH, Juarpammami,
npyrumu hopmaMu rpaduK U UX KOMOMHAIIMSIMU,

YMEHHE HCMOIb30BaTh U aHAIU3UPOBATh B Ipolecce y4eOHOW M HCCIEI0BaTENIbCKOM
JEeSATeIbHOCTH HH(DOPMAILIUIO O BIUSHUY MPOMBIIIIEHHOCTH, CEIBCKOTO X035CTBAa M TPaHCTIOPTA
Ha COCTOSIHHE OKPYXKaroIle MPUPOAHON Cpebl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHS 3aJaBaTh BONPOCHl (B XoAe auanora W (WJIM) JOUCKYCCHH) TIO CYIIECTBY
oOcykmaeMol TeMbl, (OPMYIHUPOBATh CBOM TPEIOKECHHUS] OTHOCHUTEIBHO BBIMOJIHEHUS
MpeJI0KEHHON 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIC PE3YIbTaThl TO3HABATEIHHON JIEATETLHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIMI0 pPe3yJbTaTOB BBINOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (J1abopaTOpPHOrO OMbITa, JTAOOPATOPHON paboOThl MO HCCIEIOBAHUIO CBOMCTB
BELIECTB, YU€OHOTO MTPOEKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHLHOU U
HCCIIEIOBATENbCKON NIeATEIbHOCTH MPU PEHICHHH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE YdéTa
0o0IIMX HMHTEPECOB W COTJIACOBAaHUS MO3UIMKA (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAUHAIIMS COBMECTHBIX JCHCTBUIA, OMpeIelIeHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOTHEHHOU PabOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHE CAMOCTOATEIBHO ONPENENATh LN AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOUPAThH
HauOosiee 3G(HEKTUBHBIE CIMOCOOBI  pemIeHuss y4eOHbIX W TIO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENTFHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBINH aNTOPUTM ICHCTBHIA MpH
BBITIOTHEHUH 3aJaHUl C Y4E€TOM TIOJIy4eHHsS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTax —
BELIECTBaX U PEAKIHUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysibTara 3asBJICHHOW LIEjH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeijlaraéMble B YCIOBUU 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOEHHUIO O00S3aTENBHOTO COJAEPIKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (henepainpbHON pabouelt MporpamMMol, BBIACISIOT: OCBOCHHBIC
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oOyyarolMMUCSl HAay4HbIE 3HaHMsS, YMEHHUS U CHOCOObl JEHCTBUM, cnenupuyeckue s
npeaMeTHOM o0nacTu «XUMHUS», BUIBl JACATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpPIpETAINH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYalIUAX.

K xonmy oOyuenust B 8 kiiacce mpeMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCSI YMEHUH:

® PpAacCKpbIBATh CMBICII OCHOBHBIX XWMHUYECKHX MOHATHH: aTOM, MOJIEKYJa, XUMHYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJIsI XMMHUYECKOTO
JIEMEHTa B COCAMHEHHU, MOJISPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COIb,
AJIEKTPOOTPHIIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKask PeaKIusl, KITacCUPUKAIH
peaxkiuii: peakiuu COeIMHEHUS, PEAKIIUH PA3JI0KEHUS, peaKLUU 3aMEILEHUs, PEeaKu1
oOMeHa, 3K30- U SHA0TEPMUYECKUE PEAKIINH, TeII0BOM 3((eKT peakuuu, apo aroma,
ANIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTallb, paguyc aTOMa, XMMHYECKas CBS3b,
MOJISIPHAsE M HEMOJsipHas KOBAJEHTHAs CBSI3b, MOHHAs CBA3b, MOH, KaTHMOH, aHUOH,
pacTBOp, MaccoBasi J10JIs1 BEIECTBA (MPOLIEHTHAs: KOHIEHTPALs) B pacTBOPE;

® ULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSITHH W MPUMEHSTH 3TH
MOHSATHUS MIPU ONUCAHUM BEILIECTB U UX MPEBPAILCHHUI;

® CIIOJIb30BATh XMMHMUYECKYK0 CHMBOJIMKY JJIsi COCTaBiI€HHMsS (OpMyJd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIHil;

® OmpeneNniTh BAaJCHTHOCTh ATOMOB JJIEMEHTOB B OWMHAPHBIX COCIUHEHHUSX, CTENEHb
OKHUCIJIGHUSI DJIEMEHTOB B OHMHApHBIX COEJUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K
OIpeneIEHHOMY KJlaccy COEQUHEHUH 1o (QopMynaMm, BUA XUMHUYECKOH CBA3M
(KoBasieHTHasl U MOHHAs) B HEOPIraHMYECKUX COECTUHEHUSX;

e packpbiBath cMbica [lepuoanueckoro 3akona [[. . MengeneeBa: n1eMOHCTPUPOBATH
MMOHMMAaHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB,
ITOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS], 3aKOHAa ABOTapo;

® ONHUCHIBaTh W XapakTepu3oBaTh TabiuyHylo (opmy Ilepuognueckoit cuCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSITHS «TJIaBHas moAarpynna (A-rpymma)» u
«mmobounas moarpymnma (b-rpynma)», mample ¥ OOJIBIIME TIEPUOIBI, COOTHOCHUTH
0003HaYeHUs, KOTOpble UMeloTcs B Tabmuue «llepuoguueckas cucteMa XUMHYECKUX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKaMH CTPOEHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOIlee YUCIO DSJIEKTPOHOB U
pacnpeziesieHue X Mo 3JIEKTPOHHBIM CII0SIM);

e iaccu(UUIUPOBATh XMMHUECKHUE IIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (110 YKMCIy M COCTaBY Y4YacTBYIOIIMX B PEAaKLMM BELIECTB, MO TEIJIOBOMY
spdexry);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMUHBIX
KJIAaCCOB, MOJTBEp)KJasi  ONUCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHHIl
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

® IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUS XUMHUECKUX MPEBPALICHUI B Pa3INYHbIX YCIOBUSX;

® BBIUKCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMeHTa 1o ¢popMyJie COeAMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B

pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON Peakinm;
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MPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHONW JCATEIBHOCTH — aHajlW3 M CHUHTES,
CpaBHEHHUE, 0000IIeHHEe, CUCTEMATU3AlINIO0, KJIacCU(UKAIIUIO, BBISBJICHUE NMPUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€d — ISl M3YyUEHHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIuil,
€CTECTBEHHO-HAYYHbIE ~ METOJAbl  TMO3HaHMA  —  HaONIOJICHHe,  H3MEpeHHe,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (peajIbHbI U MBICICHHBIN);

ClleZIOBaTh IPAaBWJIaM  TIOJIb30BAHHMSI XUMHUYECKOM TOCYIOH U  Ja0opaTOpHBIM
00OpyZOBaHUEM, a TaK)Ke MpaBHJaM OOpalleHHsI C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYyYEHUIO
U coOupaHuio Ta3000pa3HBIX BEmIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIE PACTBOPEHHOIO BEMIECTBA, IJIAHUPOBATH
U TIPOBOJHUTH XUMHUYECKHE DKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlETIOYeil U
KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, (heHon(Tanent, METUIOPAHK U APYTHE).

K xonmy oOyueHus B 9 kJiacce mpeIMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHSATHI: XUMHYECKUHA DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHMOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMUMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIIOBOU 3(PPEKT peakiuu, MOJib, MOJISIPHBIH 00BbEM, pacTBOp, 3IEKTPOJIUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOJIUTHUECKas AHCCOIUAINS, pEeaKIUl HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble M HeoOpaTHMbIe peaKInH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  OKHMCIUTENb,  BOCCTAHOBUTEIID,
OKHCJICHUE M BOCCTAHOBIIEHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpHUCTaJUIMYecKas peuéTka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKON peakiuH, NpeaesbHO JOMyCTHUMAs
koHuentpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATHH U TPUMEHATH ITH
MIOHSTHSI IPH OMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (OpPMYN BEIIECTB H
YpPaBHEHUN XUMUUYECKUX PEaKIIMil;

ONpEAENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHMUYECKHUX D3JIEMEHTOB B
COEIMHEHMSX pPa3jIMYHOr0 COCTaBa, IPHUHAJJICKHOCTb BEIIECTB K ONpPEIEIEHHOMY
KJIaccy COoelMHEHHH Mo (opMynam, BUJ XUMHYECKOH CBS3HM (KOBAJICHTHAs, MOHHA,
METAJIJIMYECKAs)) B HEOPraHMYECKHMX COEIMHEHUAX, 3apsA] HOHA M0 XUMHUYECKOH
dbopMyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COECIUHEHWM, THII
KPUCTATIMYECKON PEMIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbich Ilepuoanueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHWE: ONHKCHIBATh M XapaKTepu30BaTh TabamuHyo (Gopmy Ilepuogmueckoii
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3nuyaTh TOHATHS «IJaBHas moarpymma (A-
rpynma)» u «modounas mnoxarpynmna (b-rpymma)», manple W OONBIIME TEPUOIBI,
COOTHOCUTH 0003HAueHMs, KOTOpbIE MMEIOTCS B MEPUOJUYECKO Tabmuue, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, oo1ee YUCIIo AEKTPOHOB U paclpeiesieHue UX MO0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB DJJIEMEHTOB U UX
COCIMHEHHI B Mpejesiax MallbIX MEPHOIOB U TJIABHBIX MOATPYII C y4ETOM CTPOSHUS
UX aTOMOB;
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KJIacCU(PUITUPOBATh XUMHUECKHUE HJIEMEHTHI, HEOPTaHUUYECKHE BEIICCTBA, XUMUYCCKUE
peaknuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIMJIOBOMY
a¢dekTy, Mo U3MEHEHUIO CTETIEHENH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) oOOmIMEe M cheuuduyecKkue XHUMHYECKHEe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEILECTB, MOATBEP:K/Iasi ONMMCAHUE MTPUMEpPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBIISATb YPABHEHUS DJIEKTPOJUTUUECKON AUCCOLMALUM KUCIIOT, IEIOYEN U COJIEH,
MIOJTHBIC W COKpAIIEHHBIC YPAaBHEHUS PEAKIIM MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXIY BeElIECTBAMH
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA IMOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT WX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIISTH OTHOCUTENIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JOJII0 XUMUYECKOT0 dJIeMEHTa 10 popMylie COeTMHEHH s, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKINy;

coONoIaTh MpaBWJIa TOJb30BAHMUS XMMHYECKOW TIOCYHOM U J1abopaTOpHBIM
o0opymoBaHUEM, a TaK)Ke IMpaBWIa OOpANICHHS C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYCHUIO
1 cOOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

MPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPHA-, OpoMHI-, MOIUI-, KapOboHat-, ¢ocdar-,
CWIIMKAT-, Cyab(}aT-, TUIPOKCHUI-WOHBI, KATHOHBI aMMOHHUS W WOHBI H3yYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlii MBICIUTENHFHOU NESATENbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMaTH3allii0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3eM — JJI1 WM3Y4YEHHS CBOWCTB BEUIECTB M XMMHUYECKUX pEaKlUi, ecTeCTBEHHO-
HAayYyHbIE METOJbI [O3HAHUS — HaONOJIEHUE, W3MEpPEHUe, MOJICIUPOBaHNE,
JKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).
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TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHBIe (HU(POBHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoarupie Tpakritecikue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [leppoHavajbHbIe XUMHUYECKHE MOHATHS
Xumusi — BaxkHasi 00J1aCTh
L1 €CTECTBO3HAHUS U 5 0 ) bubmuoreka [JOK
MPaKTUYECKON JeATETHHOCTH https://m.edsoo.ru/7{41837¢c
YeJIoBeKa
12 BemecTBa 1 XuMuueckue 15 1 0 bubmuorexa [JOK
peakumn https://m.edsoo.ru/7t41837¢
Hroro no pazneny 20
Paznes 2. Baskneiimme npeacTaBuTeIM HEOPraHNYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 0 0 bubnnorexa [JOK
00 okcuax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kuciorax g 0 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Torstue 06 5 1 ! bu6mmorexa [JOK
OCHOBaHHMSX https://m.edsoo.ru/7t41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKHX COCAMHCHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznea 3. [lepuoauueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jemeHToB JI. M. MenneneeBa. CTpoenne aToMOB.

Xumuuyeckasi cBA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PeakKIuu
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[lepuonuueckuil 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKHUX AeMeHToB []. U. 7 bubmioreia LIOK
https://m.edsoo.ru/7f41837¢
Menpnene-eBa. CTpoeHue
aToMa
XuMudeckas CBSI3b. Bu6morexa LIOK
32 OKHCIHTEILHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENbHBIE PEAKIIUU
Hroro no pazneny 15 bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
Pesepiioe Bpews 3 https://m.edsoo.ru/7t41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB u TeM uu@poBbIe
Ne i/ P Konrpoabnsie IIpakTHueckue (1upp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M1 XMMH4eCKHe PeaKINU
[ToBTOpEeHue U yriydiieHne 3HaHui bu6muoreka [IOK
1.1 5 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 bu6muoreka [IOK
' peakmuit https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAS] TUCCOLIUALIUS. bubnmoreka [JOK
1.3 8 1 1
XUMUYECKHE peakliii B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaJLiIbl M HX COeTHHEHHUS
21 OO01mmas XxapaKTepruCTUKa XUMHUICCKHX 4 0 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amoreHs https://m.edsoo.ru/7f41a636
- Obmas xapi;(IT:pncha XéIMI/I‘IeCKf/IX ) ; ; BuGmorexa LIOK
. HJIEMEHTOB - nbl. Cepa u eé
5 oyt P https://m.edsoo.ru/7f41a636
COCIMHEHUS
06
23 severton VApymm, Asor, dochopunx 7 0 | BromoresallOK
' DYHIEL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
st | e — 8 1 , oo
' Ny TPYIHRL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAHMHCHUS
Hroro no pazneny 25
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Pa3zngen 3. Merauibl 1 HX cOeINHEHUS

3.1 OO01ue cBoOiicTBAa METAJIOB 4 0 buGmorexa HOK
' = https://m.edsoo.ru/7f41a636
3.2 Baxuetinine mera coe e 16 2 bubmorexa HOK
) HEHIINEe METAIUIBI U UX UHEHUSA
s https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. XumMus 1 OKpyKawiuas cpeaa
bubmuorexa [JOK
4.1 B
€IIeCTBA U MaTepUaJIbl B )KM3HU YEJIOBEKA 3 0 https:/m.edsoo.rw/7412636
Hroro no pazneny 3
but6mmoreka [IOK
Pesepsroe Bpems 3 3 https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 10
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
No Kouun4vecTBo yacoB Jlara DJIeKTPOHHbBbIE HU(POBbIE
w/n Tema ypoka Beero KonTpoabubie  IIpakTuueckue — o0pasoBaTejbHbIe
padoThI padoThbI pecypchl
| [Ipenmer xumuu. Pone xumuu B | 0 0 bu6nmoreka [JOK
JKW3HU 4YesoBeka. Tena u BemecTa 04.09.2023  https://m.edsoo.ru/ff0d210c¢
5 IlonsaTne o MeToax Mo3HAaHUS B 1 0 0 bu6mmoreka [JOK
XUMHH 08.09.2023  https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
3 «ITpaBuna pabotsl B 1abopaTopuu u 1 0 0 bubnuorexa [IOK
pUEMBI OOpALLIEHUS C 11.09.2023  https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)
4 YucTele BEMIECTBA U CMECH. 1 0 0 bu6mmnoreka [JOK
Crioco0sI pa3aeneHus: cmecen 15.09.2023  https://m.edsoo.ru/ff0d26ca
bu6mmorexa [{OK
> AATOMEI 1 MOTICKYITEI : 0 0 18.09.2023 https://m.edscI;E).ru/fde2a6c
6 XUMHYECKHE DJIEMEHTHI. 3HAKH | 0 0 bu6mmoreka [IOK
(CHMBOJIBI) XUMHUYECKUX JIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
! Hpocrere 1t croikIe peiectsa ! 0 0 25.09.2023 https://m.edsi.ru/fde2a6c
8 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 0 0 bubnmorexa HOK
29.09.2023 | https://m.edsoo.ru/ff0d2d50
9 ?II’);;L[T;IZZCI/II(: ;:JAI;ZS::);?IJ{E ij/IMepe 1 0 0 bubmmorexa IOK
. 02.10.2023 | https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOMN COJIN)»
10 OtHocUTeNbHAsI aTOMHAs Macca. 1 0 0 bubmuoreka [JOK
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OTtHOocHTENbHAS MOJIEKYJISIPHAS 06.10.2023  https://m.edsoo.ru/ff0d323c
Macca
1 MaccoBast 101 XUMIYECKOT'O bu6mmoreka [JOK
3JIEMEHTA B COEUHEHUN 09.10.2023 | https://m.edsoo.ru/ff0d350c
12 KomunuecrBo BemecTBa. Moib. bu6nunoreka [JOK
MonsipHast macca 13.10.2023 = https://m.edsoo.ru/ff0d5230
13 DOU3NIEeCKUe 1 XUMUYECKHE bu6mmoreka [{OK
SBJICHUSI. XMMHUYECKas peaKIys 16.10.2023  https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky u ycnoBus NpOTEKaHUS bubnnorexa [JOK
XUMHAYECKHX PeaKIuii 20.10.2023  https://m.edsoo.ru/ff0d3al6
15 3aKOH COXPaHEHHS MacChl BEIIIECTB. bubmuoreka [JOK
XUMHYECKUE YPABHCHHS 23.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenus Komu4ecTBa, Macchl
16 BEILIECTBA 110 YPABHEHUSIM bubmorexa HOK
N 27.10.2023  https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PeaKIIni
Knaccudukanus XumMuueckux
17 peaKumgI) (co:zmHeHm pas3noXKEeHUs Bubmiorexa LIOK
’ ’ 30.10.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], 0OMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
18 SHIIUKJIONEINCT. O60gl?leHI/Ie u bubmorexa HOK
B 03.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HAaHUH
19 Konrtponsnas padora Nel mo teme bubnuorexa [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITUI 13.11.2023  https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocrtas
20 Bo3§;xxa. Kucnopon — snemenT u bubmmorexa LIOK
17.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemuiecTBo. O30H
21 3aKOH MOCTOSIHCTBA COCTaBa bubnmoreka [JOK
BelIeCTB. XUMU4ecKas popmyIa. 20.11.2023  https://m.edsoo.ru/ff0d2eae
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BaneHTHOCTH aTOMOB XUMHYECKUX
9JICMCHTOB

dusnuecKue U XUMUIECKUE
CBOMCTBa KHCJIOPO/a (peaKIuu

bu6mmoreka [IOK

22 okuciueHus, ropenue). [lonsarue 06 24.11.2023  https://m.edsoo.ru/ff0d4614
OKCHJaX
CrocoObI TTOTY4eHHS KHCIIOpoa B
23 naboparopuu ZIqHPOMBIHIJ'IerHOHCTI/I. Bubmiorexa LIOK
27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3 PeKT XuMUIECKOM
24 peaKkuu, MOHITHE O bu6mmoreka [JOK
TEPMOXHUMHYECKOM YpPaBHEHUH, 01.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKUX PEAKIIUIX
TomnuBo (He(Th, yroJib U METaH).
25 3arpﬂ3HeIEHeq1;03)1§rxa CITOCOOBI iro bubamorexa LOK
’ 04.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «éonyqem/le u 1Zo(ilxlpaHHe bubmmorexa OK
. 08.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3y4EHUE €T0 CBOUCTBY
7 Bonopoa — anemeHT u npocroe bu6mmoreka [JOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
DU3nUeCKue U XUMHUUYECKHUE
28 cBoricTBa Bogopoa. [Ipumenenue bubmorexa HOK
15.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJOpOAA
29 [lonsTHE O KHCHOTaX U COMAX Bubmmorexa LIOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MOTydeHHUst BOJIOPOA B bubmmoreka [JOK
nabopaTtopuu 22.12.2023  https://m.edsoo.ru/ff0d4dd0
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[TpakTuueckas pabota Ne 4 o reme

bubmuoreka [JOK

31 «@lonyviere u cobupare BO10pOAR, 08.01.2024  https://m_edsoo.ru/fR0d4£42
U3YYCHUE €T0 CBOWCTBY
1 Mosipablii 00bEM Ta30B. 3aK0H bubmuorexa [JOK
ABorajipo 12.01.2024  https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KOJIUYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. 15.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brruucnenns o0EMOB ra30B 10
34 YpaBHEHUIO PEAKIIUU Ha OCHOBE bubmmorexa HOK
. 5 19.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOoHa 00BEMHBIX OTHOIIEHUI ra30B
35 du3nuecKkue U XMuMHUIECKHUE Bbu6mmoreka [JOK
CBOMCTBA BOJBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [JOK
WH/IMKAaTOpax 26.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsbiienHble ¥ HEHACHIIIICHHBIE bu6mmorexa [{OK
pacTBOpbl. MaccoBas 0715 BEIIeCTBA 29.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpurorosiieHrEe paCTBOPOB C bubnuorexa [IOK
orpeIeIEHHON MacCoOBOH J10Jei 02.02.2024  https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
19 KonTponbnas padota Ne2 o reme bubnnoreka [JOK
«Kwucnopoa. Bomopoa. Boxa» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCUPUKAIINS, bubmmoreka [JOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d664e
41 [Tonydyenue n XuMHU4YeCKre CBOMCTBA bubmuorexa [{OK
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KHCJIOTHBIX, OCHOBHBIX U 12.02.2024 | https://m.edsoo.ru/ff0d664¢
aM(pOTEePHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, bu6mmoreka [JOK
KJaccuukaims, HOMEHKJIaTypa 16.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue u XMUMUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHMI 19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa 23.02.2024  https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u XUMHYECKUE CBOMCTBA bubnnorexa [JOK
KHCJIOT 26.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa
46 cnocof(SBII) nl(l)nyq)eHI/m XI/IMI/I‘IZSKI,/IG Bubnuorexa LIOK
. ’ 01.03.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6.
47 Pemenne sxcnieprMeHTaNbHBIX 3a/1a4 bubnnorexa [HOK
1o TeMe «OCHOBHBIE KJIaCCHI 04.03.2024  https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUI)
['eHeTH4ecKas CBI3b MEXK
48 KJIaccaMu HeopraHquCK;{y Bubnuorexa LOK
- 08.03.2024  https://m.edsoo.ru/00ad9a50
49 O0001IeHEe ¥ cCUCTEMAaTH3 Al bu6mmoreka [IOK
3HAHUH 11.03.2024  https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
50 "OCHgBHLIe KJIIZ.CCH HEOPraHUYECKUX bubmorexa IOK
o 15.03.2024 = https://m.edsoo.ru/00ad9ela
COCIMHCHMI
51| emmcont sneesnos, omame biGmnorera LIOK
18.03.2024  https://m.edsoo.ru/00ad9ffa

rpymmnax CXOAHBIX 3JIEMCHTOB
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Ilepuonuueckuil 3aKOH U
IIepnonnueckas cucrema

bu6mmorexa [{OK

32 XUMHYeCKux 3nemerToB 1. U. 22.03.2024  https://m.edsoo.ru/00adasS2c
MenneneeBa
53 [Iepuonsl, rpynmnsl, DOATPYIIITBI Bubnuorexa LIOK
01.04.2024  https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmoreka [JOK
snep. N3otomsl 05.04.2024  https://m.edsoo.ru/00ada342
CtpoeHnue 31eKTPOHHBIX 000JI04eK
55 aTT;)MOB BﬂeMeHTzB [Tepuoauueckoit bubmmorexa [OK
08.04.2024  https://m.edsoo.ru/00adabbc
cucteMsl [. . Mengeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[lepuoanueckoii cucreme 1. U. 12.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKoHa
57 JUISl pa3BUTHsI HAYKU U MIPAKTUKH. [I. bubnnoreka [JOK
. MenneneeB — y4€HBIH, earor 15.04.2024  https://m.edsoo.ru/00ada96e
U TPKJAHUH
53 DJIEKTPOOTPHULIATEILHOCTH AaTOMOB bubmuoreka [JOK
XUMHUYECKUX DJIEMEHTOB 19.04.2024  https://m.edsoo.ru/00adaab8
59 HNonnas xumMunueckas CBsi3b BuGmorexa LIOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTtHas noyisipHasi XuMuyeckas bubnnoreka [JOK
CBSI3b 26.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenosspHas bubmumorexa [IOK
XUMHYECKas CBS3h 29.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bu6mmoreka [IOK
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03.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakmuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTCIIN 1 Bubmmorexa LIOK
10.05.2024  https://m.edsoo.ru/00adb076
65 fg:pfzgzle{icﬁ);g?;(anﬁ:ngKZMG 1 Bubnuorexa LIOK
13.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O600111€HNE U | bubnnorexa [JOK
CUCTEMaTHU3AIUs 3HAHUH 17.05.2024  https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O6001ICHNE 1 | bubmuoreka [JOK
CUCTEMATH3AINI 3SHAHUHA 20.05.2024  https://m.edsoo.ru/00ad9cb2
68 PezepHusblil ypok. O6001meHue u 1 bubmuorexa [IOK
CUCTEMaTHU3aIMs 3HAHUH 24.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJgnuyecTBo 4acoB

DJIeKTPOHHBIEe HM(pOBbIE

Ne Tema YpoKa KOHTpOJI[,HL]e HpaKTuquKue HaTa OﬁpaSOBaTeJILHLIe
n/n Bceero U3YyUYEeHUS
padoThI padoThbI pecypcbl

Ilepnonnueckuil 3aK0H.
[Iepuoanueckas cucrema | 0 0 bu6nmoreka [JOK
XUMHUYECKUX 3emenToB [1. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
Kinaccudukanust 1 HOMEHKIIaTypa 1 0 0 bubmuoreka [JOK
HEOPraHWYECKHUX BEIIECTB 07.09.2023 | https://m.edsoo.ru/00adb7e2
Buipl XuMHu4eCcKOU CBSI3H U THUIIBI | 0 0 Bbu6mmoreka [JOK
KPUCTAITTNYECKUX PEIIETOK 12.09.2023 = https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
«[ToBTOpEHUE U yroyoneHue | | 0
3HaHUHN OCHOBHBIX Pa3/IeloB Kypca 14.09.2023
8 Kmacca»
Knaccugukarums XuMrHuecKux BuGmorexa [OK
PCAKIHH TIO PasIHHHbM ! 0 0 19.09.2023  https://m.edsoo.ru/00adbcb0
MPU3HAKAM
IToHsiTHE O CKOPOCTH XUMHUUYECKOU BuGmiorexa LIOK
peariiitit. HOHATHE O rOMOTEHHbIX ! 0 0 21.09.2023  https://m.edsoo.ru/00adbe9a
U TETEPOreHHBIX PEAKLUAX
[ToHsITHE 0 XMMUYECKOM
paBHOBecuH. DaKTOPHI, anm{}omne BuGnorexa LIOK
Ha CROPOCTD XMMITIECKOM pearind ! 0 0 26.09.2023 | https://m.edsoo.ru/00adc28c

Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHS
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2 OKucauTenbHO- bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIEC PEAKIINU 28.09.2023  https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHISCKOMN
9 nncfounaunn.pCHnLHHe U ciia0ble bubmorera [IOK
03.10.2023  https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
XHWMHUYECKHE CBOMCTBA KUCIIOT U
10 OCHOBaHMM B CBETE MPEACTABICHUI bubnmoreka [JOK
00 PIEKTPOIUTUYECKON 05.10.2023  https://m.edsoo.ru/00add5d8
JACCOLHAITIN
XUMHYECKHE CBOICTBA COJICH B
11 CBETE MPE/ICTABJICHHUI 00 bubmorexa [OK
N 10.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON AUCCOUAITIH
3aKOHOMEPHOCTH B U3MECHEHUH
12 CBOICTB Xl:IMI/IT-IeCKI/IX 3JIEMEHTOB Bubmmorexa [IOK
. 12.10.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
13 [TonsiTe o runponuse coneu bubmorexa [IOK
17.10.2023  https://m.edsoo.ru/00add9d4
14 O06001IeHre U cHCTeMaTU3aIus bubmmoreka [JOK
3HAHUH 19.10.2023  https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
15 «}?emeHHe 3KCHpepI/IMeHTaJII:HI:IX Bubmmorexa LIOK
24.10.2023 = https://m.edsoo.ru/00addbfa
3a/1a49»
KonTponbnas padota Ne2 o reme
16 «ONEeKTPOIUTHYECKAS bubnnoreka [JOK
IUccoLManusa. XUMUYECKUE 26.10.2023 = https://m.edsoo.ru/00addec0
pEeaKIu B PacCTBOPax»
17 OO0mas xapakTepucTuKa bubmmoreka [JOK
raJIor¢HOB. XMMHUYECKHUE CBOMCTBA 31.10.2023  https://m.edsoo.ru/00addfe2
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Ha TIpuUMepe Xjaopa

18 HNounble ypaBHEHUS peakIuid bubmmorexa LIOK
02.11.2023  https://m.edsoo.ru/00add448
XaopoBogopoa. ConssHas KMCIIOTA,
19 XHMII/)IquIi[H: cﬂoﬁCTBa MOJIy4YCHUE bubnmorexa HOK
’ ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTrueckas padora Ne 2 mo
20 TCII)VIC «Honyqelfﬂe COJISTHOM bubmmoreia LIOK
. . 16.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4YeHHE €€ CBOMCTBY
BrruucieHus mo ypaBHEHUSIM
21 XUMHAYECKHUX peal}clll_)[m‘/’l €CJIM OJUH bubmorexa HOK
’ 21.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
” OO6mrast xapakTepucTUKa bubmuorexa [JOK
aneMeHTOB VIA-Tpymibl 23.11.2023  https://m.edsoo.ru/00ade64a
AnnotponHsle MoaUbUKaLUN
7 cepbl. Haxoxxnenue cepol u €€ bubnuotexa [JOK
COCITMHEHUI B PUPOJIC. 28.11.2023  https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
CepoBoziopoj, cTpoeHue
24 (buinqefxﬁei’ xnimqecgne brbmiorexa IOK
. 30.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHast KUCIOTA
25 @Hsniecxnz " XHI\IZHqGCKHe ’ Bubmiorexa LIOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHUE
XUMHYECKUE PEAKLINH, JIEKALUE B
26 OCHOBE IMPOMBIIIJIEHHOTO crloco0a bubmmoreka [JOK
MIOJTyYECHHUSI CEPHON KUCIIOTHI. 07.12.2023  https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHUE
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OKpY’KaroIen cpesl
COCJIMHEHUSIMU CEPBI

Brruncnenue MmaccoBoy I0IU

bu6mmoreka [JOK

27 BBIXO0/1a TIPOJIYKTA PEAKIIUN 12.12.2023 | https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa
3JIEMEHTOB VA-rpymmsl. A30T,
28 paCHpOCTpaHeHI/IIe)}]; MIpUpOJIE brbmorexa LIOK
’ 14.12.2023 = https://m.edsoo.ru/00adeea6d
(du3HUYECKUEe U XUMUICCKHE
CBOICTBA
AMMHaK, ero GpU3nvYecKue u
29 XMMHUYECKHE CBOMCTBA, MOTYy4YCHHUE bubmmorexa LIOK
’ 19.12.2023  https://m.edsoo.ru/00adf004
Y IpUMEHEHHNE
[Tpaktuueckas padora Ne 3 mo
30 Telljwe «Honyqelfne aMMHaKa Bubnuorexa LOK
. ’ 21.12.2023 | https://m.edsoo.ru/00adf180
W3YYCHHE €T0 CBOWCTBY
31 A30THas KucnoTa, e€ huznyeckue bubnuoreka [IOK
1 XMMUYECKHE CBOHCTBA 09.01.2024  https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX
32 ynoOpeHuii. XuMu4ueckoe ’ Bubnuorexa LIOK
. 11.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCJTMHCHHSIMH a30Ta
doctop. Oxeun pochopa (V) u
13 docdopnas kuciora, Gusndeckue bubnuotexa [JOK
1 XUMHYECKHE CBOICTBA, 16.01.2024  https://m.edsoo.ru/00adf68a
MOJTy4eHUE
14 Hcnons3oBanue pocdaros B bubmuoreka [JOK
KaueCTBE MHUHEPATbHBIX 18.01.2024  https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arpsi3HeHne
MIPUPOIHON cpeapl hocharamu

Yrnepon, pacnpocTpaHEeHUE B

35 npupojie, Gu3zndecKkue u bubamorexa LOK
’ . 23.01.2024 = https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOKCTBA
Oxcuppl yriepona, ux (Gpu3nuecKue
1 XMMUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubnuorexa LIOK
’ 25.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(IV)
37 VYronpHas KUCIIOTa U €€ COJn Bubmmorexa LIOK
30.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o
13 teme "llosrydeHue yriekuciaoro bubnuoreka [IOK
ra3a. KauectBeHHas peakius Ha 01.02.2024  https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
IIepBoHavabHBIC TOHATHS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bubmorexa HOK
06.02.2024  https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yIIIepo/ia
40 Kpemuuii u ero coeiHeHuUst bubmmorexa [OK
08.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
41 Pelrenne skcriepUMeEHTAIBHBIX bubnuoreka [IOK
3a7a4 1o tTeme «BaxHenmme 13.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KontpoasHas padora Ne3 mo teMe
42 «Bag{eﬁmne ieMeTannm U UX Bubmmorexa LIOK
15.02.2024  https://m.edsoo.ru/00ae0el8

COCAUHCHUA»
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OO1as xapakTepucTUKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJlI0B. MeTanndeckast CBsI3b U

bubmuoreka [JOK

43 MeTaJuIn4YecKas KpUCTalInyecKas 20.02.2024  https://m.edsoo.ru/00ael03e
pemérka. Pu3n4ecKue CBOMCTBA
METAIIJIOB
XUMUYECKUE CBONCTBA METAJIIOB.
44 DNEKTPOXUMHUECKUHN PSIIL bubmmorexa HOK
. 22.02.2024  https://m.edsoo.ru/00ael 156
HaAMpPsDKEHUH METalIoB
OO6mrre crocoObl NOTYYECHHUS
MetaiioB. CrutaBbl. Beraucnenust
45 M0 YPABHEHUSIM XUMHUUYECKUX Bubnuorexa LIOK
. 27.02.2024  https://m.edsoo.ru/00ael 156
peaKIvii, €CIIu OJIUH U3 PEarcHTOB
COJICPKUT MPUMECH
46 ITonsATHE O KOPPO3UU METAILIOB bubmmorexa HOK
29.02.2024  https://m.edsoo.ru/00ael1278
47 Il{enouHBIC METAILIIBI bubnuorexa LIOK
05.03.2024  https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUIPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIus 07.03.2024  https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeNbHBIE METAJIBI — bu6mmoreka [IOK
KaJIbIIMI U MarHui 12.03.2024  https://m.edsoo.ru/00aelS5e8
50 Bakuelinime coefMHEHNS KaJIbIUS bubmorexa HOK
14.03.2024  https://m.edsoo.ru/00aelS5e8
51 O0001IeHE U ccTeMaTH3alHs
3HAHUU 19.03.2024
5 JKECTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHUs 21.03.2024  https://m.edsoo.ru/00ae1886
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[IpakTuueckas pabota Ne 6 o

bubmuoreka [JOK

33 T?Me "}KGCTKO?,T b BOMBL I METOAM 02.04.2024  https://m.edsoo.ru/00aelae8
e¢ ycTpaHeHus
. bu6mmoreka [IOK
>4 Aot 04.04.2024  https://m.edsoo.ru/00ael c64
55 AMpoTepHbIe CBOICTBA OKCHA U bubnuorexa [IOK
THJIPOKCHU/IA 09.04.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK
11.04.2024  https://m.edsoo.ru/00ael1d86
57 Oxkcuapl, TUIPOKCUIBI U COJIU bubnuorexa [JOK
xene3a (II) u xxenesa (I1I) 16.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHEe 1 CUCTEMAaTH3 Al
3HAHUU 18.04.2024
[TpakTryeckas padora Ne 7.
59 Pemenne sxcniepruMeHTANBHBIX bubnnorexa [HOK
3aja4 1o reme «Baxuelimue 23.04.2024  https://m.edsoo.ru/00ae3de8
METAJIJTBI U UX COCTUHCHUS
Brruucnienus mo ypaBHEHHUSIM
XUMHAYECKHX PEaKIUi, €CITU OHH
60 U3 PEareHTOB JaH B U30BITKE WU bubmuorexa [IOK
COJIEPKUT MpUMecH. Beruucienus 25.04.2024  https://m.edsoo.ru/00ael750
MacCOBOM JOJIH BBIX0JIa TIPOIYKTa
peaxkuuu
61 O00011IeHIE U CUCTEMATH3ALIHUS
3HaHUI 30.04.2024
Konrpomnsnas padora Ne4 o teme
62 «BaxHeunmme MeTaibl U X 02.05.2004

COCONHCHUA»
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63 BemecTBa 1 marepuansl B 1 bu6mmoreka [JOK
IIOBCEAHEBHOM XU3HU YEI0BEKA 07.05.2024  https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHNE | bubmuoreka [JOK
OKpY KaloIen cpeIbl 09.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun | bubnuorexa [IOK
HKOJIOTHYECKUX MPOobIIeM 14.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6006111€HNE U | bubnnorexa [JOK
CUCTeMAaTH3alHsl 3HAaHHHA 16.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600111€HNE U | bubnnorexa [JOK
CUCTEeMAaTH3aIHsI 3HAHHHA 21.05.2024  https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O0001ICHNE 1 | bubmuoreka [JOK
CHUCTEMATH3AaINI 3SHAHUNA 23.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIJISI VYEHUKA

* Xumus, 7 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKInOHEpHOE 00IIIeCTBO
«M3nmarenbcTBO «IIpocBemienney

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKiinonepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

» Xumus, 8 xinacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; noJ peaakiuei
Jlynuna B.B., AkunonepHoe obmectBo «M3narensctBo «IIpocsemenue»

» Xumus, 8 xiacc/ Kypun A.A., Akuunonepnoe obuiectBo «M3narensctBo «IIpocBerienne
» Xumus, 8 kinacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., AkunonepHoe o0111ecTBo
«M3natenbctBo «IIpocBemienue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o61iecTBo «M3nareabcTBo
«IIpocsenienne»

* Xumus, 9 knacc/ ,Kysnenosa H.E., TutoBa .M., 'apa H.H. Akiinoneproe o01iecTBo
«M3nmarenbcTBO «IIpocBemenne»

» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKInoHepHoe
obmmectBo «M3natenscTBO «IIpocBemenue

» Xumus, 9 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; noj peaakiuei
Jlynuna B.B., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

* Xumus, 9 knace/ XKypun A.A., AkunonepHoe oomectBo «M3narenscTBo «IIpocBemnieHne»
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o61iecTBo «M3nareabcTBo
«IpocsenieHne»

» Xumus. Beenenne B npenmer, 7 kinace/ Epemun B.B., JIpo3nos A.A., Jlyaun B.B.; moxg

penakuueit Jlyauna B.B., Akimonepnoe o0mectBo «M3marensctBo «IIpocBemenne»
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» Xumus. Beoansriit kype, 7 knace/ 'abpuensu O.C., OctpoymoB WU.I'., Axnebunun A.K.,

AxunonepHoe o6mectBo «M3natenserBo «IIpocBenienue

METOAUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA
h ttps://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-ypPOBEHbD. -
Peamuzanus-tpedoBanmii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHMSL. -

MeTtoaudeckoe-mocooue-mist-yautens. pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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MaeHtndukatop aokymenta 1bf70163-9a5b-4d89-820a-7c07314ea263

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[10 «CKBb KoHTyp»

Moanuncn oTnpasuTena:

®

Bﬂageﬂeu CepTVI¢)VIKaTaZ OpraHnsauma, CoTpyAHKK

MYHMUMMANBHOE OBLEOBPA3OBATE/IBHOE

YHPEXAEHVIE "CPEAHAA LUKOJIA N2 6
FOPOACKOIO OKPYFA CTPEXEBOM"

TEPEHTBEBA MHHA BIAAMMMPOBHA, Anpektop

CeptuduKar: CepuiiHbIA HOMep, NepUos,
NencTBms

5DCI98FDA9ED8647A701705CE3588B91C
€10.07.2023 11:21 no 02.10.2024 11:21
GMT+03:00

ﬂ,aTa v BpemMa noanncaHma

06.09.2023 12:23 GMT+03:00
MoAnMCh COOTBETCTBYET haliny AoKyMeHTa

z

Moanuncn nony4varens:

®

MYHMUNMANBHOE OBLEOBPA3OBATE/IBHOE

YHPEXAEHVIE "CPEAHAN LUKOJIA N2 6
FOPOACKOIO OKPYFA CTPEXEBOM"

TEPEHTBEBA MHHA BIAAMMMPOBHA, Anpektop

5DCI98FDA9ED8647A701705CE3588B91C
€10.07.2023 11:21 no 02.10.2024 11:21
GMT+03:00

06.09.2023 12:23 GMT+03:00
MoAnuch CooTBeTCTBYET haliny JoKyMeHTa
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