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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO IPOrPaMMBbl OCHOBHOTO 00IIIeTro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHUEMIUHU MPENnoiaBaHusi yaeOHOTO mpeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu HAa€T MPEACTABICHHE O MENSIX, OOLIEeH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHHUE,
npeAycMaTpUBaeT pacIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENAeT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0Opa3oBaHusl, a TaKke TPEOOBAHUM K
pe3ynbTaTam 0O0y4eHUs XUMUU Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIbHONW JACATEILHOCTH OOYYalomerocss IO OCBOCHHIO
y4eOHOTr0 Co/iepKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHHUS MUPOBO33PEHUS
o0yyJaroIierocs, ero NmpeACTaBICHUM O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs riIo0aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTHUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBINUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jarommxcsi, HaBBIKOB HMX CaMOCTOATEJIBHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €EAUHCTBO MPUPO/BI U YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YyYaIOlUXCsl;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTEeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHUYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHHWs B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHM(PUKON
ColiepKaHusl  yuyeOHOro  MpeAMeTa, KOTOPBIA  SABISAETCS  MEAAroruyecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMUHU, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ u3ydeHuro. Conep:kaHue CKJIaJbIBACTCS U3 CUCTEMBI
MIOHATUN 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeacTaBieHUHd 00 HIEKTPOJIUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TOJTYyUYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABJICHUS O XMMUYECKOM COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM TMPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHWSI B Hayke. M3ydeHuWe XUMHM MPOUCXOJIUT C MPUBICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKarolmuid MUpy,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 0O0JJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBl XMMHUYECKUX
3HAHUN — BaXHEUMX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX IMOTOKEHUH,
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAy4YHBIM METOJaM TO3HaHUSl TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PeaKIuii, B ((OPMUPOBAHUH U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHUU TPaBWJI O€30MacHOro oOpamlieHusi ¢ BELIECTBAMU B
MMOBCETHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYeHHUe MPUOOPENN TaKUEe eI, KaK:

— ¢dopMUpOBaHHE WHTEIJICKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON EATEIBHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAILMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUWY;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYatOIIUMUCS
OMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIIMK), WMCIOIINX YHUBEPCAIBHOC 3HAYCHHE IS
Pa3TNYHBIX BUOB JACSITCIBHOCTH;

— (¢dopmupoBanue oOmEeld (QYHKIIMOHATFHOW W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHUHA OOBACHITH W OIICHUBATH SIBJICHUS
OKPYKAIOIIETr0 MHpA, MCIOJIB3YS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMUH, TPUMEHITh HX TMPU PEIICHWH MTpoOJeM B TOBCEAHEBHON JXU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHEe Yy OOyYaOMMXCA T'yMAaHUCTHYECKUX OTHOIICHHMA,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOT0 TOBEJEHUS B OBITY W TPYAOBOM JEATETRHOCTH B LEISAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTUBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOo(UiIs U HAMpaBIEHHOCTH NajbHEHIIEro
00yueHwus.

OOmiee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTapiseT 136 yacon: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKA. XMMHS B CHCTEME HAYK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJIeMEHThl. CHMBOJIBI XUMHUUYECKUX
sneMeHTOB. [IpocThie U CloXKHbBIE BellleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckas ¢dopmyrna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHocuTeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast o1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KonunuectBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3NYecKre U XMMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIINI (COeMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYJIOH, MpaBuiIaMu paboThl B JJaOOpaToOpuu M
npuémMamMu oOpalleHus ¢ J1abopaToOpHbBIM O00OpPYAOBAHUEM, U3YUEHHE U OINKCAHUE
bu3UYECKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOICHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOM) SIBIICHUH, HaOMI0ICHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, passIoKEHUE TUIPOKCHIA
Menu (II) npu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
M3Yy4eHUE CIMOCOOOB pa3JeCHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUISIIUA, XpoMaTorpadus, TpoBeACHNE OYMCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  PEe3yJIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIeNIed MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucimopon — 3lIeMEHT U MpOCTOe
BemiecTBo. HaxoxneHue kucinopona B mpupoje, (U3MUECKME U XMMHYECKHE
cBoiictBa (peakmmu TtopeHusi). Oxcuapl. [Ipumenenue xuciopoma. CrocoOb



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HCHHE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bomopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MosipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 40Ji BEIIECTBA B pacTBOpPE. XMMHUECKUE CBOWCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4YesioBeKa. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCHUJIOB:  cojieoOpaszyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecoseoOpazyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanusa. Knaccudpukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHusd. HoMeHknatypa ocHoBaHWi. PU3NMYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ousznyeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue couen.

I'eneTnyeckas cBsI3b MEXKY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KAU4E€CTBEHHOE ONPENIEIICHUE COAEpKaHUs KUCIOpOAa B BO3yX€, MOIyYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKparieHus: TopeHus (moXapa), O3HaKOMJICHHE ¢ oOpasiamMu OKCHAOB U
OMMCAaHUE HUX CBOWCTB, IOJy4YE€HHE, COOMpaHHUE, paACIIO3HABaHHE W U3yUYCHHUE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOJCHUE O0pa3IlOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEICIEHHON
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHAE BOJABI C METAJJIAMU
(HaTpueM ®  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAJIOB),



WCCIEOBaHNEe OO0pa3loB HEOPTaHWYECKHX BEIMIECTB Pa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpAaX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMHd, pPEakUuil HEeUTpaln3alyd, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsi CBSI3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

[lepBbie TOMBITKK KJIAaCCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
IpyNmax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCUJIBL.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
ITepunonnueckoit cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. [lepuoast
u rpynnbl. OU3NUECKHT CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOAA U
TPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onektponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToOMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB JUIA pa3BuThs Hayku U npaktuku. . M. MenneneeB — ydé€Hbli U
rpaXJaHuH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIIUU.
ITponecchl okuciieHHsI 1 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnRepuMeHm

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUI
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS).

Mexcnpeomemmnuwie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIIECTBJISIETCS 4epe3 HKCIOJIb30BaHME KaK OOIMMUX eCTECTBEHHO--HAYYHBIX
NOHSATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH IS OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TCOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (M3UYECKUE BEIUYHUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: gporocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

ITepuoanyeckuit 3akoH. Ileproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTALITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB.

Kiaccudukanust XuMU4ecKUX peakidii Mo pa3iudyHbIM IpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMY 3(ddekTy, Mo
U3MEHEHUIO CTENEeHeW OKUCICHHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTajlnu3aTopa). JK30- U HAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karaimse. [loHsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PpPEAKIUMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenue YPaBHEHHUI



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUM C  HUCIOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0ble SJIEKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y clioBUs MPOTEKaHUSI peakluii MOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOIHOCTU
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUALNHA KHCIOT, WIENOYEed M  COJIEH
(BOBMOXHO  HMCIOJIb30BAaHME BHUJCO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHHWS  peakluid  HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJENIEHHE Ta3a, oOOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu paslIoKEHUs, COCIMHEHUS), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA HAa MpUMEpe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaUlaMHu, WIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHas KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
HaXOXJECHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHBIE MOIU(PUKAIIMN KUCTIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3HUecKMe © XHMHYECKHE CBOcTBa (0OIIMEe Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruenududeckne). XHUMHYECCKHE PEaKInu,
JeXalle B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcioThl. COMM CEpHON KUCIOThI, KAYECTBEHHAs pEaKLIMs Ha



cynabdar-uoH. Haxoxnaenue cepsl u €€ coeauHEHU B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIWHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paCHpOCTPAHEHHE B MPHUPOJIE,
dusnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyecKkue U XMMHYECKHUE CBONCTBA, MOTy4YeHHe U npuMeHeHue. Coim aMMOHHUS,
ux pu3NUeCcKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kjacca KUCIOT U crnenuduueckue).
Hcnonbs3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
ynoopenuil. XuMH4ecKoe 3arpsi3HeHUuEe OKpYXKarouleil cpeibl COEAMHEHUAMH a30Ta
(KUCIOTHBIE NOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ajutoTpornabie Moaudukamuu (ocdopa, duszndeckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTRA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

O6mias xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHUSA.  YTIUIEpOJd,  aJUIOTPOIIHbIE
MoAU(UKALIMKM, PAcOpOCTpaHEHUE B NpHUpOAE, (HU3MYECKHEe U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyrosoport yriepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
[OJyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUue MpoOJEeMbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumote3a T1n00anbHOrO TMOTEIJICHUS KIIMMaTa, MapHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COoM, UX PU3NUYECKUEe U XUMHUYECKHUE CBOICTBA,
noixyyeHue u npuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HeDTh),
MPOYKTHI UX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMONOTMYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCJKaX, YIJIEBOIAX — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwmii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHMs KpeMHHUs B mnpupoge. OOmue npenactaBieHus 00
okcune kpemuusi (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTU. BakHelllline CTpouTeNbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENHHBIX MATEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepuUMenm:

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIUHEHUH (BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMaTEpHUANIOB), HAOIIOAECHUE Mpollecca OOYyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJOThI, HW3Y4YECHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peakiny Ha cyibdar-
MOH U HaOJIOJIcHUE MpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOochHOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YCHUE CBOMCTB aMMMakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUs U (ochaT-uoH U U3yuyeHHe MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YCHUE MoJenen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHE C
IPOLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPONCTBOM MPOTUBOTa3a, MOJyYyeHHe, COOMpaHue, paclo3HaBaHUE M HU3y4YeHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl U HW3YyYCHHE TPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaykHeure HeMeTaulbl U X COCIUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mas XxapakTepruCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosioxeHus B llepuommueckon cucreme xumudeckux odiaemeHtos . U.
MengeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTtauinyeckasi CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMUYECKUH  pAll
HaIpsHKEHUN MeTauioB. OU3NUYecKne U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToiyueHus: MmetauioB. [loHsSTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, AIOPATIOMHUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[llenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XUMHYECKUX
anemeHnToB JI. M. Menneneesa, CTpO€HHE MX aTOMOB, HaXOXJICHHE B IPHUPOJIE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCUIbl U



TUOPOKCUABI HATpusd MW Kanusa. [IpuMeHeHue MIeNnoYHbIX METauIOB W HX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnomnueckon cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxXOXJEHHE B pupoae. PU3ndecKknue 1 XUMHYECKHE CBOMCTBA MAarHUs
u Kanbiuda. Baxuelinve coequHEHUs KalblUsi (OKCHJ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XuMUIECKUX 3JIEMEHTOB
. . MenneneeBa, CTpO€HHE aTroma, HaxoxkacHue B mnpupone. duszmueckue u
XUMHUYECKUE CBOMCTBA allOMUHHUS. AMQPOTEpHBbIE CBOMCTBA OKCHAA U THAPOKCHIA
AJIIOMHHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoeHME aToMma, HaxoXJIeHUE B mnpupoac. Dusnyeckue u
XUMHUYECKHEe CBOMCTBA skene3a. OKCUIbI, THIAPOKCU bl U cond xkene3a (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMH METANIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJb30BAaHUE BHUJEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOW BOJIBI, MPOIIECCA TOPEHUS KEe3a B KUCIOPOIE
(BOBMOXHO  WCIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TPHU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEaKIMN HA MOHBI: MAarHus, KaJblWs, aJIIOMUHHS, [IMHKA, KEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAaMU HaTpus, KaJius U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHUS
Y THAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHeunime
METAaJJIbl U UX COCTMHCHUS.

XuMHS M OKPYKAIOLIAA cpela

BemectBa u marepuanbl B TNOBCEIHEBHOM XKU3HU 4YeJlOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. IlepBas momoris mnpu
XAMHUYECKHX 05KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYXKawIleh cpeabl (MpeaeibHas I0MmycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poap xumMuu B penieHun dKOJIOTrMYeCKUX
mpo0Jem.

Xumuueckuii IKChepumenm:

n3ydeHue o0pasmoB MaTepuangoB (CTEKJIO, CIIaBBI METAUIOB, MOJMMEPHEIC
MaTepualbl).

Mexcnpeomemmnuwie ceasu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHITUH, SIBJIAIONUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusmka: marepus, aTtoM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
W30TOMbI, PagMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYCCKUN 3apsiji, MPOBOTHUKH,
MOJYIPOBOIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHus, MUKPOIIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHs XMMHUU B €IUHCTBE Y4e€OHOU U
BOCIIUTATEBHON ACATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMHM, IPUHATBIMU B
oOlLIecTBe MpaBWJIaMH M HOPMaMH MOBEIECHHS W CIOCOOCTBYIOT MpoLeccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJACTBOBATbCA CHUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlUd U
pacIIMpEHNE ONbITa ACATEIPHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJICIHI0, TMOHMMAHMS 3HAYCHUS XUMUYECKOM HAyKH B JKHU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMainuei o
MIEPEIOBBIX JIOCTVIKEHHUSX M OTKDPBITUAX MHPOBOM M OTEYECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

OPEICTAaBICHN O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBAaTEeIbCKOM, TBOPYECKOW M JAPYIHX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBIMOJJHEHUU Y4Y€OHBIX, TI103HABATEIbHBIX 337ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MTPOEKTOB, CTPEMIICHHUS K B3aHMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpollecce ATOM y4eOHOM EeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJECHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA'

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW DPEaKLMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIAIOLINE
OCHOBY JJI1 MMOHUMAaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3AX 4YEIOBEKa C
MPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[TI0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOOuMbIE i1 OOBSCHEHHUS HaOJII0AaeMbIX IPOLIECCOB M SIBICHUH,
[IO3HABATEJIbHOM, MHPOPMALMOHHON M YHUTATEIbCKOM KYyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €aMO0Opa30BaHWIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKH Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHHUS] TpaBuUi OE€30MAaCHOCTA TMpU  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii u Tpylia pa3inyHOro poja,
YBOKECHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHHM, OCO3HAHHBIM BBIOOP
WHIVMBUYyaIbHON TPAEKTOPUU MPOJIOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON eSITEIFHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOM CpejIe;

6) 3K0JOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKU 11€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MaCHOTO MTOBEJCHUS TPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble TPU U3YYEHUU XUMHH, JJIs
pEILIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEW MPUPOJHOM CPEIION, I MOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTell MX pelIeHUs TMOCPEACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpeaMETHBIX pPE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIS
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHBIC
NPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU TOHSATHUSMH), UCIOJb30BATh
MOHATHUS JIJ1s1 OOBACHEHUS OT/CIIbHBIX (PAKTOB U SIBJICHU, BBIOMpPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIacCUPUKAIIUU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBaTh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Y4YEHUS,
CTPOHTH JIOTUUECKHE PaCCYXJeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYeckas (opMysina M ypaBHEHHUE
XUMUUYECKON peakiuu — MpU PeIICeHUH y4eOHO-TIO3HABATEIbHBIX 33/lad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BATh CYIIECTBEHHbBIC
IPU3HAKYA U3Y4aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECCKUX PEAKITUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJCACTBEHHBIC CBS3M U
MPOTHUBOPEUHS B U3YYAEMBbIX IIPOIIECCaxX U SBJICHUMIX.

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

YMEHHUE HCIOJb30BaTh MOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHMUS, a TaKKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpuOOpETeHHE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyJIUpOBaTH 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIeTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJTy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nmocoOus, pecypchl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE MPUMEHATh Pa3IuyHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MH(GOPMALlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
MCCJIEI0BATENIbCKON JEATEIbHOCTH MH(POPMALKIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpebl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy  oOcyxmaemMoill  Tembl, (OPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYECHHBIC  pE3yJbTaThl  ITO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yNbTaTOB BBHINOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JESATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIacOBaHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTHBHBIC YHMBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHHUE CaMOCTOATENIbHO OINPEEHsaTh UENH JAEATeIbHOCTH, TUIAaHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTh, BIOUpATh Hanbosee d3(PpPeKTUBHBIE CIIOCOOBI peleHns YYeOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aJNTOPUTM JEUCTBUKM NIPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, YMEHHE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHHM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
COJICp>KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpaMmMon,
BBIJICJIIIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuuueckue Uil TMPEAMETHOW o0macth  «XUMHS», BHUIBI
NEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro HWHTEPHpPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

e PAaCKpbIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTAa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKasi pPeakius, KilacCu(UKanus peakluid: peakinu
COCAMHEHUS, PpEAaKLUU PAa3JIOKECHUS, pEaKlUu 3aMEIICHUs, pEakluu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBS3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAaccoBas J0Js BELIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHUH U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHECHUHN I10
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona [J[. W. Menneneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHusl B Ilepuoanueckon cucreme,
3aKOHOB COXPAHEHMS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHWYECKUX DJJIEMEHTOB: pa3jiMyaTh TOHSATUS «TJIABHAS
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCUTH O00O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuue «llepuoguueckas cucrema xumudeckux osiaemeHTtoB [ U.
MeHnpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
Y pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMUYCCKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJieMeHTa 10 ¢opmyIie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATeIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3aIuio, KJIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB
BEIIECTB M XHWMHYECKHUX pEaKIi, EeCTECTBEHHO-HAyYHBIC METOJbI
MO3HaHUsI — HaOJIOJICHUE, H3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM W MBICIICHHBIN );

ClenoBaTh  NpaBWJaM  TOJb30BaHUS ~ XUMHUYECKOM  MOCyIOH |
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITIOJIHCHHIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpOJa ¥ KHUCJIOPOJa), TPUTOTOBJICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUTAaHUPOBAaTh W MPOBOAWTh  XUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KHUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(makmyc, dheHondraiend, METUIIOPAHXK U JPYTHE).

K xoniy oOydenus B 9 kiacce nmpeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATUM: XUMHYECKUH
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHMOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakmuu, MOJb, MOJSPHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAA [IUCCOLMALMSA, PEAKIIMUA HOHHOIO
oOMeHa, KaTaiu3aTtop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBJIECHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUJIaBbl, CKOPOCTh XUMHYECKOW peaKkluu, TMPeaebHO JOIMyCTUMas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIU;

OTIPENICIISATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJCHTHas, WMOHHAs, METAUIMYeCKas)) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIKChIBATh W XapaKTepu30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-Tpynma)y U «mobouyHas
noarpynna (b-rpynma)», manesle u OOJbIIHME MEPUOIBI, COOTHOCHTH
0003HaYCHHUs, KOTOpPhIE MMEITCS B IEPHOJWYSCKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
npejenax MaJlbIX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOLIUX B PEaKIUU
BEIIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTaBJIATb YPABHEHUS DJEKTPOIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
1IEJIOYEUN U COJIEU, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEHTa 10 (opMmyIie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMHUYECKOU PEaKIINH;

coOmo/laTh  MpaBWjia  MOJB30BAHUA  XUMHUYECKOW  TMOCYyAOH W
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-,
noaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON JEATeIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peasibHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuyectBo 4yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(POBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoTshI
Paznen 1. [lepBoHayaibHble XMMHYECKHE MOHATHUS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 9 bu6mmoreka [IOK

' MPAKTUYECKOU EeSATEILHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemecTBa 1 xuMuaeckue 15 1 0 bu6mmoreka [IOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubnuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 0 1 bubnnoreka [JOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChI 11 1 1 bubnmoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.eds00.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoaunueckas cucrema 7 bubmuoreka [IOK
' XMMHYECKHX d1eMeHToB 1. U. https://m.edsoo.ru/7f41837¢c
Menaene-eBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 8 bubmorexa LOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XuMH4YeCcKHe peakuuu
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIIMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
21 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 4 0 1 bubnnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHsn https://m.eds00.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHYESCKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmorexa HOK
' PYTHEL. 5P https://m.edso00.ru/7f41a636
COETUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX Bt LOK
HNOJIMOTEeKA
2.3 VA- LA 7 0 1
OTICMEHTOB TPYMIEL A3OT, docop u nx https://m.edso00.ru/7f41a636
COCTUHEHUS
OO0mmas XxapakTepuCTHKa XUMHUISCKUX
2.4 aniemenToB IVA-rpymnnel. Yriepoa u 8 1 2 bubmorexa TIOK
' . PYIIIBL p https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHCHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgea 3. MeTaaabl M HX COeAUHEHUA

N bub6nmoreka [IOK
3.1 Obmpme cBoficTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxuee MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YeJI0BEKA 3 buGnuorexa [IOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIpeamer xumun. Poiab XMMUU B KU3HA 1 0 0 bu6mmorexa [IOK
yejoBeKka. Teja u BelecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOpUU U TIPUEMBI 1 0 1 bubnnoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemecTBa U cMecu. CiocoObl 1 0 0 bu6mmoreka [JOK
pasneneHusi cMecein 14.09.2023  https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
((I?;KT;IZ;C;: il\lfizc;;iHa npumMepe 1 0 1 bubmorexa HOK
8 . PHNEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
TOMBEH MOTICRYITHL 0 0 21.09.2023 @ https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEHUE 07.10.2025  https://m.edsoo.ru/ff0d2d50
bu6mmoreka [IOK
I1 1
POCTRIC H CIONCIRE Bemeotnd 0 0 28.09.2023 = https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X .B
mireckas popuyna. Baneurrocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENIbHAS MOJIEKYJISIpHAsE Macca 05.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIeMEHTA B COCIMHEHUU 10.10.2023  https://m.edsoo.ru/ff0d350c
13 Komnuuectso BemiectBa. MoJib. bu6mmorexa [IOK
Monsipaast macca 12.10.2023  https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XuMHuuecKasi peaxius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnuorexa [JOK
XUMUYECKUX PEaKIui 19.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUSI 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
. . P 26.10.2023 @ https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiiui
18 (coenrHEHMUSI, PA3IOKEHHS bubmorexa HOK
P ’ 07.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O000IICHHE 1 bubmorexa HOK
' B 09.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BerecTBa 1 XUMUYECKHE PEAKITUI 14.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bub6nuorexa [IOK
Bo3ayxa. Kucinopon — snemMeHT u 16.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POAG IPeait ’ 21.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 nabopaTopuu iqn OMLImnerH(f::TI/I bubmmorexa [JOK
patop P ' 23.11.2023  https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U 28.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUAX
TormnuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/I€ql;03 . a, CIIOCOOBI Zro bubmorexa LHOK
P AV 30.11.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas pabora Ne 3 o Teme
26 «[lonmy4uenne u coOupanue KHUCIOopoIa bubmmorexa [TOK
" P poad, 05.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnoreka [JOK
BenlecTBo. HaxoxneHnue B npupone 07.12.2023  https://m.edsoo.ru/ff0d4ddoO
28 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [I[pumenenne Boopoaa 12.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa [JOK
14.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOIa B bubnuotexa [JOK
naboparopun 19.12.2023  https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
i P posa, 21.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTB»
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ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 26.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM Bubmaorexa ITOK
. .. Y 28.12.2023  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus 00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMN Ha OCHOBE 3aKOHA buGnnorexa LIOK
b . Peaht . 09.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 DOu3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJBI 11.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bubmuorexa [JOK
WHJIUKATOpax 16.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacelleHHbBIE
37 u HI;HaCLI peHHLII;) aCTBOPBI B Bubmorexa ITOK
Hl p P 18.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BelIecTBa B pacTBOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
onpeneaEHHON MacCOBOM JoJIen 23.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» 25.01.2024  https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Eubmorexa IIOK
’ P 01.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnmuotexa [JOK
HOMEHKJIAaTypa 06.02.2024  https://m.edsoo.ru/ff0d67ca



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

43 ITonyyenue u XMuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI 08.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnunoreka [HOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT 15.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI: HIE)JI )eHI/ISI XI/IMI/I‘-IZSKI/IC bubmorexa LHOK
. - ’ 20.02.2024  https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 22.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUI 27.02.2024  https://m.edsoo.ru/00ad9a50
49 O0600611eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUU 29.02.2024  https://m.eds00.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [JOK
o 05.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) 07.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Iepuoanueckuii 3aK0H U
52 [lepuoanueckas cucTeMa XMMHUYECKUX bubmmorexa [JOK
P 12.03.2024  https://m.edsoo.ru/00ada52c
anemeHToB /I. I. Menaeneena
53 [lepuoapl, rpynmbl, MOATPYIIIIbI bubmorexa HOK
PHOBL, TPYIIEL, TOATPY 14.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 sep. Mzoronsl 19.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit Bubmaorexa ITOK
21.03.2024  https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. 02.04.2024 | https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U ITpakTuku. . W. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u 04.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB 09.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMudeckas CBsI3b bubmorexa [JOK
11.04.2024 @ https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XUMHYECKas bubnnoreka [JOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuotexa [JOK
CBSI3b 18.04.2024 @ https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmotexa [JOK
23.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakiuu 25.04.2024  https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
30.04.2024  https://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK
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«CtpoeHue atoma. XMMUYeCKas 07.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIil ypok. O60011eHIE 1 1 bubnunoreka [HOK
CHUCTEMAaTH3aIusI 3HAaHUHN 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMATH3alNI 3HAHUN 16.05.2024  https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHUCTEMaTHU3aIlUs 3HAHUM 21.05.2024  https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:

[Tepuonuueckuii 3aKOH.

[Tepuonuueckas cucrema 1 0 0 bu6mmoreka [IOK

XAMUYECKUX deMeHToB /1. 1. 04.09.2023  https://m.edsoo.ru/00adb59e

Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH Bt LOK
nonInoTexa

i 1 0 0

CRONETD XI{MH%CKHX OTICNCHTOB 06.09.2023  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NMEPUOIOB

Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnnorexa [HOK

HEOPraHUYECKHX BEIEeCTB 11.09.2023  https://m.edsoo.ru/00adb7e2

Bupl XuMu4eckoi CBSI3U U TUIIBI 1 0 0 bubmuorexa [JOK

KPUCTAIITNYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6

KontponsHas padora Nel no reme

«IToBTOpEHUe U yrirybaeHue 3HaHui 1 1 0 18.09.2023

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca» T

Krnaccudukanus XuMHuueckux 1 0 0 bubnnorexka [JOK

peaKkIuii Mo pa3IuYHBIM NMPU3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbcb0

[TonsATHE O CKOPOCTH XMMHUYECKOM BuG 10K
nOIMoTeKa

Nl 1

PEAIHIH. TOHATHE O TOMOTSHHbX B 0 0 25.09.2023 = https://m.edsoo.ru/00adbe9a

TETEPOTCHHBIX PEAKIIUSIX

[lonsiTHE O XUMHUECKOM Eub 10K
uOIMoTeKA

. @ 1 0 0
DaBHOBCECHH. FEaKTOPHL, lzinm}omne 27.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEAKIINH U
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I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuu 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble Eubmorexa ITOK
g HHatH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Brommozexa [IOK
P peartt 09.10.2023 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmaorexa IJOK
beA N 16.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa LHOK
AP 18.10.2023 = https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUNA 23.10.2023  https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Penrenue 3KkcriepuMeHTaIbHBIX Bubmiorexa LIOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS JUCCOLHALINS Bubmiorexa LOK
P A HHAHI 06.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTeprUCTHKA TaJOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 08.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOWCTBA, IMOTYyYEHUE bubmorexa IOK
’ ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmmorexa [JOK
P ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSIM
21 XUMHYCCKHUX PEAKIIHid, €CJIN OJIUH U3 bubmorexa HOK
20.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mmas xapakTepucTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 22.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTuHeHU N bu6mmoreka [IOK
B IIpUpOJie. XUMHUYECKHE CBOMCTBA 27.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnuoteka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa LIOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMUYeCKOe 3arpsi3HeHne 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

28 VA-rpynmesl. A3or, bubnunoreka [HOK
paclpoCcTpaHEeHUE B IIPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmmorexa [JOK

> HOIYH 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmmorexa LIOK
o 1Y 20.12.2023  https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2023 = https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpeHui. XuMHU4IecKoe bubmorexa HOK
yAOOP ' . 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u

33 (pocg)o pHaH KHCHH((I))Ta (b(blfl)?,n(qe)cxne " bubmmorexa [TOK

P L 08.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEeHUE TPUPOTHON CPEAb 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu E 2 ;HSJiCC;iCIIXHMquCKHC brbmorexa [TOK

PHPOJE, 15.01.2024  https:/m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XMMHYECKHUE CBOMCTBA.

bubmuoreka [JOK

36
DKOJOTUYECKHE MPOOIIEMBI, 17.01.2024 @ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)
37 VYronbHast KUCIO0Ta U €€ CONn bubmmorexa [JOK
22.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuus Ha kKapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P 29.01.2024 = https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemuuii u ero coequHeHUs bubmmorexa [TOK
P 31.01.2024  https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemrenue skciepuMeHTABHBIX 33724 bu6mmoreka [JOK
o Teme «BaxkHeilre HeMeTallIbl U 05.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCMHCHUS
KonTtponbHast padora Ne3 o reme
42 «BaxHeimme HeMeTaJTbl U UX bubmmorexa [TOK
07.02.2024  https://m.edsoo.ru/00ae0el18
COCTUHCHHU S
OO01mmas xapakTepucThKa
XUMHYECKHUX DJIEMEHTOB —
43 MeTaJuioB. Merayuinueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 12.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nvYecKue CBOMCTBA
METaJIIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMUUECKUI PSII Enbmiorexa IOK
p . P 14.02.2024 @ https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIJIOB
OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. Berauciienus mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU bubmoreka LOK
P DCAKHIH, 19.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 21.02.2024 @ https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Hesnotmere MeTas: 26.02.2024 | https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus 28.02.2024  https://m.edsoo.ru/00ael14b2
49 [IlenouHO3eMENBHBIE METAILIIBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 04.03.2024 @ https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA bubmmorexa [JOK
s t 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUNA 11.03.2024
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHECHHS 13.03.2024  https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 bubmorexa LIOK
" 8 A 18.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
54 A
JTOMHHHH 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 01.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keneso 03.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeje3a bubnmoreka [JOK
(IT) u xxene3a (III) 08.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 10.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX 3371a4 bubnnoreka [JOK
1o TeMe «BakHelie MeTauibl U UX 15.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
50 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COJIEPKUT NpUMecH. Brruncnenus 17.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJM BBIXO/Ia TIPOIYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 22.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX 94.04.2024
COCTTUHEHUS
63 BemectBa u matepuasi B bubmuorexa [JOK
MMOBCEAHEBHON KU3HH YEI0BEKA 29.04.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY’Karollen cpeibl 06.05.2024  https://m.edsoo.ru/00ae4270
65 Ponps xumuu B perreHnn bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 13.05.2024  https://m.eds00.ru/00ae4270
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66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
CUCTEeMAaTH3alysl 3HaHUU 15.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60011IeHIE 1 1 bubnunoreka [HOK
CHCTEMAaTH3aIusI 3HAaHUHN 20.05.2024 @ https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHue u 1 bubnmoreka [JOK
CUCTEMATH3aNI 3HAHUI 22.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» Xumusi, 8 kimace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimonepHoe 0OIIeCTBO
«3narensctBo «IIpocBemenue»

* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AkrrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka IIOK
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