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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTAB-
JieHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTesb-
HOM mporpaMMmbl OCHOBHOTO oOmiero ooOpaszoBanusi, npenactaBieHHbIX B OI'OC
00O, a Takxe Ha ocHOBe (pemepanbHOM paboueld MPOTpaMMbl BOCIUTAHUS U C
y4€TOM KOHIEMIMU TpernojaBaHus y4eOHOro mpeaMmera «Xumus» B oOpa3oBa-
TEJIbHBIX Opranu3anusax Poccurickon Penepanuu.

[Iporpamma 1o xumMuu JaET NpEACTaBICHUE O LENSIX, O0IIei cTpareruu o0y -
YEeHMsI, BOCIIUTAHUS U PAa3BUTHUS OOy4YaIOIIMXCS CPEACTBAMHU y4eOHOrO IMpeaMera,
yCTaHaBJIMBAET 0053aTeIbHOE MPEIMETHOE COJEpkKaHUe, MpeayCMaTpuBaeT pac-
IpesieNIeHUe ero Mo KjaccaM U CTPYKTYPUPOBaHUE 10 pa3zesiaM U TeMaM Mporpam-
Mbl IO XHMHH, ONPEAENIACT KOJIUYECTBEHHBIE U KAaUECTBEHHBIE XapPaKTEPUCTUKH
COJIEp>KaHMsI, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh U3YYEHUSI XUMUU C YUETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH y4eOHOTO IMpoiiecca, BO3-
PAcTHBIX OCOOEHHOCTEHN O00y4YaromMXCcs, ONpeeseT BOZMOXKHOCTH MpeaMeTa s
peanuzainu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHus, a Takke TpeOOBaHUMU K
pe3yibTaTamMm 00y4YeHHUs XUMUU Ha YPOBHE 1IeJIel N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIBHON JEATEIbHOCTH OOYyYaroulerocs MO OCBOEHHUIO
y4eOHOT0 CO/IepKaHMUS.

3HaHUEe XUMHUH CIIY)KUT OCHOBOM ISl (POPMUPOBAHUSI MUPOBO33pEHHs 00yya-
IOLLIETOCS, €r0 MPEICTABICHUN 0 MaTEPUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UT-
patoT hopMHUpyeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 3BOJIIOLIMM BELIECTB B MPUPOJIE, O MYyTAX pEUIeHUs II00alIbHBIX MpoOIeM
YCTOMYHBOTO Pa3BUTHS YEIIOBEUYECTBA — CBIPbEBOW, IHEPIETUUECKOM, MUIIEBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealiu3aliii BO3MOKHOCTEHN JUIsl caMOpa3BUTHA U (popmupoBa-
HUS KyJIbTYpPbl TUYHOCTH, €€ o011ei U (PyHKIIMOHATBEHOM IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEM
00y4Yaromuxcs, HABBIKOB UX CAMOCTOSTEIbHON YyUueOHOU NESITeNbHOCTH, IKCIEPH-
MEHTaJIbHBIX U UCCIEAOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM
KHU3HU, TaK U B MPO(PEecCHOHAIBHOM 1eATENbHOCTH;

3HAKOMUT CO CIEeNM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBHI I1€-
JIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOJBI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B (pOPMHUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTU 00YyYarOIInuXcs;



CrIoCcOOCTBYeT (OPMHUPOBAHUIO TICHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HanpaBiieHUs B OOYYEHUH XUMHH 00€CIIeYMBaOTCs cCeU(pUKON co-
Jep>KaHus Y9eOHOTO TpeMeTa, KOTOPBIN SBIISETCS MEJaroruaecku aJanTHPOBaH-
HBIM OTpaKeHHEM 0a30BOI HAYKH XUMUHU Ha OMPEEIEHHOM dTare e€ pa3BUTHA.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHATUN XUMHHU, OCHOB
HEOPraHWYECKOW XMMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MMOHITUNA OpraHuYe-
CKOWM XMMUH.

CrpykTypa coaepaHus MporpaMMbl MO0 XMMUU c(hpopMuUpOBaHa Ha OCHOBE
CHUCTEMHOI0 oAX0/1a K €€ n3yueHuro. CopepkaHne CKIIAJIBIBAETCA U3 CUCTEMBI MO-
HATUN O XMMHUYECKOM BJIEMEHTE M BEIIECTBE M CHUCTEMBI IMOHATUN O XUMHUYECKOU
peakimu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIIMITY TTOCJIEI0BA-
TEJIBHOIO PA3BUTHUS 3HAHWU HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN PA3HOIO
YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeneneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— MPEJCTaBICHUN 00 ANEKTPOJUTUUYECKON JTIMCCOLMAIIMU BEIIECTB B PaCTBO-
pax.

Teoperndeckrue 3HAHUS pPacCMaTPUBAKOTCS HAa OCHOBE AMIIMPUYECKH MONTY-
YEHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT OJHOTO
YPOBHSL K JIpyrOMy, BBINOJNHSS (YHKIUU OOBSICHEHUS] M MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEM IMPAKTUUECKOIO0 MNPUMEHEHUS U TOJIYYCHUS
M3Y4aeMbIX BELIECTB.

OcBoeHKEe TTporpaMMbl MO XUMHUHU CIIOCOOCTBYET (hOPMUPOBAHHUIO MPEACTAB-
JICHUS 0 XUMHUYECKOW COCTABIAIOIICH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CH-
CTEMHOM MPUPOJbI, HEHHOCTHOTI'O OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM I10-
3HaHUA B HayKe. M3yueHne XUMUU NPOUCXOIUT C IPUBJICYEHUEM 3HAHUI U3 paHee
U3YYEHHBIX YUE€OHBIX MpeaAMETOB: « OKpyxarolui Mup», «buonorus. 5—7 Kiaccb»
n «Dusnka. 7 Knaccy.

[Tpn u3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYE-
CKOM HayKd Kak 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUUECKOM JEATENb-
HOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3aaua yueo-
HOTO IPEJAMETA COCTOUT B ((OPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUU — Bax-
HeHmMX (aKTOB, MOHATHUMA, 3aKOHOB M TEOPETUUYCCKUX IOJOKEHUMN, TOCTYITHBIX
000011IeHUI I MHPOBO33PEHUECKOT0 XapaKTepa, A3blKa HAayKU, B MPHOOIICHUH K
HAay4YHbIM METOJIaM TMO3HAHUS MPHU W3YyUYEHUHU BEIIECTB U XMMUYECKUX PEAKIHM, B



dbopMHUpOBAaHWK W PA3BUTHHM IIO3HABATCIBHBIX YMEHHW M WX TMPUMCHCHHH B
y4eOHO-I03HABATENIbHON U y4eOHO-UCCIIEI0BATEIbCKOM AEITEIbHOCTH, OCBOEHUN
npaBuiI 0€30MacHOro 0OpalIeHus ¢ BEIIECTBAMU B MOBCETHEBHOM KU3HHU.

[Ipn M3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (hopmupoBaHHe UHTEIUIEKTYaJIbHO PA3BUTOMN JUYHOCTH, TOTOBOM K CaM000-
Pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATUIO PEIICHUH, Croco0-
HOM aJIalITUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HAaNpaBJICHHOCTh OOyYEHMsI Ha CUCTEMAaTHYECKOE MPUOOIIEHHE 00ydyaro-
HIMXCS K CaMOCTOSITENIbHOM TO3HABATENbHOW AESITEIbHOCTH, HAyYHBIM METOJaM
no3HaHuA, HOPMUPYIOIIUM MOTHUBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecrnievyeHre yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YHAOIIUMUCS
OTbITA PAa3HOOOPA3HOM JEATENBLHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETEHIMH ), UMEIOIUX YHUBEPCAIHFHOE 3HAUCHUE I pa3-
JIUYHBIX BUJOB JICATEIHLHOCTH;

— (opmupoBanue 001IeH PYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOU TPaMOT-
HOCTH, B TOM 4YHCJIE YMEHUN OOBICHATH M OICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa, UCTIOJIb3YsI 3HAHHSI U OIBIT, TIOJYyYEHHBIC MTPU N3YYECHUU XUMUHU, IPUMCHSTH
WX MPY PEIICHUH MPoOIIeM B TTOBCETHEBHOM )XU3HU U TPYJIOBOH JIEATESIHLHOCTH,

— (opMupoBaHHE Y 00YUAIOMUXCS TYMAaHUCTHUECKUX OTHOIICHUM, TIOHUMA-
HUS [IEHHOCTH XMMHUYECKUX 3HAHUU JUIsl BRIPAOOTKH JKOJOTUYECKHU Iiesiecoo0pas-
HOTO TMOBEJCHUS B OBITY M TPYJOBOM NEIATEILHOCTH B IIENIAX COXPAHEHHUS CBOETO
310POBbS U OKPY’KAIOLLEW IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CAMOBOCITUTAHHMIO Ha OCHOBE YCBOCHHMSI OOIIEYEIOBEYECKUX [IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BBIOOPY Mpoduis M HAMpPaBICHHOCTH JalIbHEHIEro o0yye-
HUSL.

OO1ee 9nciIo YacoB, OTBEAEHHBIX U U3YYEHHS] XUMUW HA YPOBHE OCHOBHO-
ro obmero odpa3oBanus, coctabiser 136 gacoB: B 8 kinacce — 68 gacos (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).

COJEPKXAHME OBYUYEHUA

8 KVIACC

IlepBoHayajbHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XuMHM B KW3HU 4Y€IIOBEKA. XMMHUSA B CUCTEME HAYK.
Tena u BemiectBa. dusznyeckre CBONCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE Be-



niectB. [loHsTHE O MeTomax MO3HaHUSA B XUMHUU. UHCTbIE BEIIECTBA U CMECH.
Crioco0nI pa3aeneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3IEMEHThI. CUMBOJIBI XUMUYECKHUX DJIE-
MeHTOB. [IpocThie u Cl0KHbBIE BEelIeCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BaareHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3a-
KOH IOCTOSIHCTBA COCTaBa BeecTB. OTHOCUTENbHASA aTOMHAasi Macca. OTHOCUTENb-
Has MOJIEKYJIsIpHas Macca. MaccoBast 10711 XUMHAYECKOT0 JIEMEHTA B COEIMHEHUH.

KommuecTBo BemectBa. Mosib. MossipHas macca. B3anMoCBsI3b KOJIMYECTBA,
MacCChl M YUCJa CTPYKTYPHBIX €IUHUII BerecTBa. Pacuérel mo opmynam xumude-
CKUX COCJUHECHUM.

Pu3nuecKue U XUMHAYECKHUE SBJICHUS. XUMHUUYECKasl PEaKIus U €€ MPU3HAKHU.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUUeckue ypaBHeHus. Kriaccudukamms
XUMUYECKUX PEAKITNi (COSTMHEHNS, PA3I0OKEHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B JJaOOpaTOpuu M
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O00OPYI0OBAaHHEM, U3YUCHHE U OIMUCAHUE
(bu3HUeCKNX CBOWCTB 00Pa3I[0B HEOPTaHUYECKUX BEIECTB, HaOMoAeHNEe Pr3nde-
CKHX (IUIaBJIEHUE BOCKA, TasHUE JibJld, PACTUPAHUE caxapa B CTYNKE, KUIIECHUE U
KOHJICHCAIUs BOJIbl) U XMMUYECKUX (TOpEHUE CBEYH, MMPOKAIMBAHUE MEAHOU MPO-
BOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTOW) SIBJICHUH, HaOMIOJEHUE U OMHCAHUE
MPU3HAKOB MPOTEKAHMUSI XUMHUYECKUX peakuuil (pa3noKeHue caxapa, B3auMOJIEH-
CTBHE CEPHOW KHUCIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1I)
IIpY HAarpeBaHMUM, B3aUMOJICHCTBUE Kele3a ¢ pactBopoM conu meau (1), uzyuyenue
CIIOCOOOB Pa3elIeHHs] CMECe: ¢ MOMOIIbI0 MAarHuTa, (GUILTPOBaHUE, BbIApHUBa-
HUE, TUCTUUISIINS, XpoMaTtorpadusi, MpoBeeHUE OYUCTKHA MTOBAPEHHOM COJIH, Ha-
OJIf0JIeHUE W OMHMCAHHUE PE3YyJbTATOB MPOBEACHHS OMbITA, WIUTFOCTPUPYIOUIETO 3a-
KOH COXpaHEHUsI MacChl, CO3/IaHue MOJEIIed MOJIEKYJT (IIapOCTEP>KHEBBIX ).

Ba:kHeiiue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kucinopoa — 3JeMEHT U pocToe Be-
niecTBo. Haxoxxnenue kuciopoaa B mpupoje, Gpusndeckne U XMMUYECKHE CBOM-
ctBa (peakuu ropenus). Oxcunpl. [Ipumenenne kuciaopoaa. CrocoObl MogydeHUs
KHCIIOpOa B JIa0OPAaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciopojia B mpupo-
ne. O30H — ajutoTpornHas Moau(UKaIHSI KHCIIOPO/Ia.

TernoBoit 3h(dEKT XUMHUYECKOW pPeakiuy, TePMOXUMHUYECKHUE YpaBHEHHUS,
DK30- U DHAOTEPMHUUYECKUE peaKuu. TOIUNIMBO: yrojb U METaH. 3arps3HEHUE BO3-
NyXa, yCUJIEHHE MapHUKOBOTO 3 (dekTa, pa3pylieHUE 030HOBOTO CIOS.

Bonopoa — anemeHT u npocroe BeniecTBo. HaxoxieHne Boaopoia B IpUpo-
ne, (u3nYecKkue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOIYy4YEHUSI.
Kucnots! u conm.



Mosnsipabiii 00bEM razoB. Pac4€Tel M0 XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBaA BOAbL. Boaa kak pacrBopurens. PactBopsl. HackineH-
HbIE M HEHACBILICHHBbIE PacTBOpBL. PacTBOpUMOCTH BemecTB B Bojae. MaccoBas
JIOJISl BEIIECTBA B pacTBope. XUMHUYECKHE CBOWCTBAa BOAbL. OcHoBaHusA. Poiib
pPacTBOPOB B IPUPO/IE U B KU3HU YesoBeka. KpyroBopot Bojbl B ipupoie. 3arps3-
HEHHE MPUPOAHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanms
OKCHUJIOB: coJieoOpa3yroiine (OCHOBHbIE, KUCIIOTHBIE, aM(POTEPHBIC) U HEcoeo0pa-
syromue. Homenknatypa okcuaoB. @U3nyecKkue 1 XMMAYECKUE CBOMCTBA OKCUIOB.
[TosryueHue OKCHAOB.

OcHoBanus. Kiaccudukanus ocHOBaHMIA: MIETOYH U HEPACTBOPUMBIE OCHO-
BaHusA. HoMeHkiarypa ocHoBaHuid. @U3NyYeCKue U XMMUYECKHE CBOMCTBA OCHOBA-
Hui. [lonydenne oCHOBaHUH.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psanx aktuBHoctu MetasuioB H. H. bekerosa. [lony-
YEHHE KHUCIIOT.

Conu. Homenknatypa cosieil. @U3n4YecKkue U XUMHYECKHE CBOWCTBA COJIEH.
[TonyuyeHue coiei.

['eHeTHMYECKas CBA3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuui IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyX€, MOJNyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3Y4YEHUE CBOWCTB KHUCIOpPOJa, HAONIOJCHHUE B3au-
MOJENCTBHS BEIIECTB C KUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHUS M IMPEKPALCHUS
ropenus (moxapa), 03HaKOMJICHUE ¢ 00pa3liaMu OKCUIOB U ONMKUCAHUE UX CBOMCTB,
MOJIy4eHHE, COOMpaHKEe, PACIIO3HABAHNE W U3yUEHHE CBOMCTB BOJIOpOa (TOpEHHE),
B3auMojielicTBre Bogoposa ¢ okcuaoM meau (II) (Bo3MOXHO MCTIOIB30BAHKUE BU-
JeoMaTepraioB), HaOI0IeHnEe 00pa3Il0B BEUIECTB KOJUYECTBOM | MOJIb, UCCIEN0-
BaHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHON paCTBOPUMOCTHIO, MPH-
TOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MACCOBOW JOJIEM PACTBOPEHHOTO BEIIE-
CTBa, B3aUMOJEHCTBHUE BOJIbI C METAJJIAaMU (HATPUEM U KajblieM) (BO3MOKHO HUC-
M0JIb30BaHUE BHUIEOMATEPHUANIOB), HCCIIEJOBaHUE OOpa3l0B HEOPraHUYECKUX Be-
IIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHMS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCJIOT W IeJIo4ell, u3ydyeHue B3aumojienctBus okcupa meau (II) c
pacTBOPOM CEPHOM KHCJIOTHI, KUCIOT C METaJUIaMH, PEAKIIM HEUTpaau3aluu, mo-
Jy4EHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula APYTUM M3
pacTBOpa COJM, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BaxkHeuniume kiac-
Cbl HEOPTAHUYECKUX COCTUHEHUID.



Iepuognueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX JJIEeMEH-
ToB JI. . MenaeneeBa. Ctpoenne aromMoB. XuMu4deckasi cBsi3b. Okucin-
TeJIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIMU

[lepBble MOMBITKU KiIacCU(UKALMK XUMUUYECKUX 3JeMEHTOB. l[loHsiTHe O
rpymnmnax CXOAHBIX 3JEMEHTOB (LIEJIOYHbIE U MIEIO0YHO3EMETbHBIE METaJUIbI, Tajio-
TeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazytoT aM(OTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

[lepnonnueckuii 3akoH. llepuonnueckas cucTeMa XUMHUYECKUX IEMEHTOB /.
N. MenaeneeBa. Koporkonepuoanas u miauHHonepuogHas ¢opmbl [lepuomnue-
CKOM cuctembl xuMmuieckux aneMeHToB [[. M. Menneneesa. llepuoasl u rpynist.
@uU3NYECKU CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYNIIBI JJIEMEH -
Ta.

Crtpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XxuMuueckux snemeHToB [lepuoanye-
ckoi cucremsnl [[. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOIO DJIEMEHTA I10
ero nonoxeuuto B [lepuonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, Me-
TAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPYIIIaM U IEPUOJAM.

3nauenue [lepuogmueckoro 3akona u [leproandeckoi CHCTEMbI XUMUYECKHUX
AIIEMEHTOB ISl Pa3BUTHUS HAayKu U npakTuku. [[. . MeHnneneeB — y4€HbI U rpa-
JKJTaHWH.

Xumunueckast cBa3b. KoBanieHTHas (IOJIsipHAst M HEMOJSIPHAs) CBSI3b. DJIEKTPO-
OTPULIATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okucieHus. OKUCIUTETLHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponec-
Chl OKMCJIEHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pa3loB BEIIECTB METAJIJIOB M HEMETAIIOB, B3AUMOJIEHCTBUE TH/T -
pOKCHIA LIUHKA C PACTBOPAMM KHCJIOT M IIEJNOYEH, IPOBEACHUE OMBITOB, WILIIO-
CTPUPYIOIINX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUNA (TOpPEeHUE,
peaKuuu pa3iokKEHUs, COETUHEHHS).

Mescnpeomemmuoie cea3u

Peanuzaius MeXXnpeaMETHBIX CBSI3€H MPU M3YUYEHUU XMMHUHU B 8 KJlacce OCy-
HIECTBIISCTCS Yepe3 UCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHSTHUIA,
TaK W TOHSTUW, SIBJSIIOIIUXCS CUCTEMHBIMHM JUJI OTHACJIBHBIX IPEIMETOB €CTE-
CTBEHHO-HAYYHOTO LIUKJIA.

OO0mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (akT, rumoresa, Teopus,
3aKOH, aHAJIU3, CUHTE3, KIaCCU(UKAIHS, TIEPUOANIHOCT, HAOIIOICHHUE, IKCIICPH -
MEHT, MOJAECIUPOBAHUE, U3MEPEHUE, MOJED, SIBICHUE.



@dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIUJI, U30TO-
TIbI, PAIMOAKTUBHOCTD, MOJIEKYJIA, AJIEKTPUUECKUHN 3apsiji, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, ra3, (PU3NYECKUe BEIMYUHBI, €AUHUIIBI U3MEpE-
HUSI, KOCMOC, TUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atrmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE IOPOJbI, IO-
JIE3HBIE UCKONIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Iepuonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX DJIEMEHTOB /l.
N. MenaeneeBa. CTpoeHUE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB XU-
MHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUA U UX COCAUHECHUN B
COOTBETCTBHH C ITOJI0KEHUEM AJIIEMEHTOB B lleproanueckon cucTeMe U CTPOCHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTATIITMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBSA3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUUYECKHE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTraHUYECKUX COEIU-
HEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukarms XuMUYECKUX PEaKIIUid 10 Pa3INdIHBIM MTPU3HAKaM (TI0 YUCITY
U COCTaBY y4YaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3 (DEKTy, 1Mo u3Me-
HEHUIO CTEeTNEeHEH OKUCIEHUS XUMUYECKHX 3JIEMEHTOB, M0 0OpaTUMOCTH, MO yya-
CTUIO KaTajau3aTtopa). JK30- U SHIOTEPMHUYECKHE PEaKIUU, TEPMOXHUMHUUYECKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOT€HHBIX M T'eTepOreHHBIX
peakuusax. [lonarue o karanuse. IloHsaTHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIUU U TTOJ0KEHUE XUMAYECKOI0 PaBHO-
BECHSL.

OKHUCTUTENHHO-BOCCTAHOBUTENBHBIE PEAKIINH, JIEKTPOHHBINA OagaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTENIbHON peakunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUHN C UCIOIB30BAaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnOoHBL. MEXaHU3M JUCCOLMALNY BEIIECTB C PA3JIMYHBIMU BUJIAMU XU -
Muueckon cBszu. CreneHs aucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MTPOTEKAHUS peaKMid HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE NOHHBIE YpaBHEHHUS peakiuil. CBOICTBa KUCIOT, OCHOBA-



HUH ¥ COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOIMTHYECKON nuccormaruu. Kaue-
CTBEHHbIE PEAKIMU Ha UOHBI. [loHsATHE O THIpONIH3E CONEll.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJICJIIMU KPUCTAUIMUECKUX PEIIETOK HEOPTraHUYECKUX Be-
IIECTB — METAJIOB M HEMETAJUIOB (rpaduTa U ainmasa), CII0KHBIX BEIIECTB (XJIOpH-
Jla HATpHsl), UCCIEAOBAHNE 3aBUCUMOCTU CKOPOCTH XMMUYECKOW peakluuu OT BO3-
NENUCTBUSA Pa3IMYHbIX (AKTOPOB, UCCIEIOBAHUE JIEKTPONPOBOJHOCTH PACTBOPOB
BELIECTB, MpoLecca AUCCOUUALNH KUCIIOT, eaoYel U coieil (BO3MOKHO MCHOJb-
30BaHUE BHUJICO MATEPHUAIOB), MPOBEACHUE OMBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUsl peakiuii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHUE Ta3a,
oOpa3oBaHH€ BOJbl), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHbHO-
BOCCTAHOBUTEJILHBIX PEAKIUN (TOPEHUE, PEAKIIUU PA3JIOKEHHUS, COCTUHEHUS ), pac-
MO3HABAHUE HEOPraHMYECKUX BEHIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEaKIUi Ha
WOHBI, PELICHUE SKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTayibl 1 MX COeIMHEHUS

OO1as xapakTepucTuka raioreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, Xapak-
TepHBIC cTeneHn okucieHus. CTpoeHue W (PU3NYECKHE CBOWCTBA TPOCTHIX Be-
HIECTB — TAJION€HOB. XMUMHUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C
MeTajllaMH, HeMeTaJlJlaMU, [eo4amMu). Xia0poBoaopo. CossiHas KUCI0Ta, XUMU-
YECKHE CBOMCTBA, MOyYeHHUE, MpUMEHeHue. [IeficTBre Xyiopa 1 XJI0pOoBOAOPOIa Ha
OpraHu3M 4esoBeka. BaxkHelme XJI0puabpl U X HAXO0KACHUE B PUPOJIC.

Oo6mas xapakrtepuctuka aneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U ¢Gu3nuecKue CBOWCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAa U Cephbl. AJUIOTPONHBIE MOIU(PUKALIMN KUCTIOPOIa
U cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHE, PU3NIECKUC U XU -
MUYecKue cBorcTBa. OKCUABI CEpPhI KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. Cep-
Hasi KUCIIOTa, (PU3MYecKue W XMMHUYECKUEe CBOMCTBa (0OIIME Kak MpeACTaBUTEINS
KJlacca KUCJIOT M creurduueckue). XMMUYECKHE PEeaklUu, JIEkKAlIMe B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4eHUs: CEpHOM KucaoThl. [IpumeHeHune cepHoOM
kucnoThl. Collu CEpHOU KUCTOTHI, KAUECTBEHHAs! peakius Ha cynbdaT-uoH. Haxo-
JKIEHUE Cepbl U €€ COCIMHEHUIN B PUPOJE. XUMHUUECKOE 3arps3HEHUE OKPYKaro-
el cpelibl COCTMHEHUSIMU Cephl (KUCIOTHBIC 0K/, 3arPsI3HEHUE BO3yXa U BO-
JIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpyrmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, paclpOCTPAaHEHUE B MPUPOJE,
dbuznyeckre U XuMudeckre cBoicTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbusznUecKre 1 XUMUIECKHIEe CBOWMCTBA, MOMydeHre u mpuMeHerne. Com aMMOHHS,
ux pu3NUecKre U XMMUYECKUEe CBOMCTBA, puMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHHMS. A30THas KHCIIOTa, €€ MOJydeHue, (PU3NYECKHe U XUMHUYECKHE



CBOICTBA (00IIME KaK MPEACTABUTEINS Klacca KUCIOT U cnerupuueckue). Mcmomn-
30BaHHE HUTPATOB U COJICH aMMOHHS B Kaue€CTBE MUHEPAJIbHBIX YI00peHui. Xu-
MHUYECKOE 3arps3HeHHE OKPY>KAIoIIeH cpeibl COCTUHEHUSMH a30Ta (KUCJIOTHBIE
JIOK]M, 3arpsiI3HEHHUE BO3yXa, MOUBbI U BOJ0EMOB). Dochop, amoTponHbie MOIU -
dbukammu pochopa, pusznyeckue n xummueckue cpoiictBa. Oxcua dochopa (V) u
dbocdhopHas kuciora, pu3nUecKne U XUMUYECKUE CBOMCTBA, mojydeHue. Vcmomin-
30BaHue (pocdaTtoB B kauecTBE MUHEPATIBHBIX YI0OpEHUH.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynnsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTETICHW OKHUCIICHHS. YTJIEpO, aJTIOTPOIHBIE MOIU(DHUKA-
IIMU, paclpocTpaHeHUEe B Mpupojne, GU3MUECKHe U XUMHUYECKHUE CBOMCTBA. AJl-
cop6uusi. KpyroBopot yriaepozaa B npupoje. Okcuipl yriaepojaa, ux pusndeckue u
XUMUYECKUE CBOMCTBA, NIEUCTBUE HA >KUBBIC OPraHU3MBI, TOJIyYEHUE U MPUMEHE-
HUE. DKOJOTHYECKHEe MPOOJIEMBI, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (IV), rumoresa
rJ1I00AJIbHOTO MOTEIUICHHS KIIMMaTa, TapHUKOBBIN 2P deKT. YrolbHas KUCIO0Ta U €€
COJIM, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, MOJyueHUe U npumeHenue. Kaye-
CTBEHHAsl peakius Ha KapOoHaT-WOHBI. Mcronb3oBaHue kKapOOHATOB B OBITY, Me-
JTUIIAHE, POMBIIIUIEHHOCTH U CEJILCKOM XO3SIICTBE.

[lepBoHaUaNbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIICH, 3TAHOJ, TTIMIEPUH, YKCYCHas KUCIIOTA).
[TpupoaHbIe HICTOYHUKH YIJIEBOJIOPOAOB (YroJib, IPUPOIHBIN a3, HEPTH), IPOIYK-
Thl UX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBINIUICHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XUpaX, OelKax, yrieBoJax — U UX POJU B
KU3HU YelloBeka. MaTepralibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX CO-
EIUHECHUMN.

KpemHunii, ero ¢puszndeckne 1 XUMUIECKHAE CBOMCTBA, TIOJyYCHUE U TIPUMEHE -
Hue. CoeauHeHus: KpeMHus B npupoje. O0mue npeacTaBiaeHuss 00 OKCUae Kpem-
Hus (IV) u xpemuueBoit kucnore. CUIMKAThI, UX UCIOIb30BaHUE B OBITY, B MPO-
MBIIIUICHHOCTH. BakHeHIe cTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO, Iie-
MeHT, O0eToH, kene300eToH. [IpobnemMbl 6€301IaCHOr0 MCIIOIb30BAHUS CTPOUTEIIb-
HbIX MaTEPUAJIOB B TOBCEITHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

M3YyUYeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJIEHUE NMPU3HAKOB
UX TPOTEKAHMSI, OIBITHI, OTPAKAIOIINE PU3NUECKUE U XUMHUECKHE CBOMCTBA rajo-
I€HOB M X COCMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUATIOB), O3HAKOM -
JeHue ¢ o0pa3laMu XJI0pUA0B (TaloreHUu0B), 03HAKOMIIEHHE ¢ 00pa3liamMu cepbl U
e€ COeIMHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BUIACOMATEPHUAIOB), HAOJIIOJICHHE
mpoliecca OOyTIMBaHUs caxapa IoJl IeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHUC-
JIOTHI, U3y4YEHHE XUMUYECKUX CBOMCTB pa30aBICHHOW CEpHOMN KUCIOTHI, MPOBE/E-



HUE KaueCTBCHHOW peakiuu Ha Cyib(haT-uoH W HAOIIO/EHWE MpU3HaKa €€ Tpo-
TEKaHMs, O3HAKOMJICHHE C PU3NYECKUMH CBOMCTBaAMU a30Ta, hocdopa U ux coeu-
HEHUN (BO3MOXKHO MCIOJB30BaHUE BHJIEOMATEPHANIOB), OOpa3laMu a30THBIX U
dbochopHbIX yaoOpeHuid, MojaydyeHue, coOuMpaHue, paclo3HABAHUE U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJICHNE KAaUeCTBCHHBIX PEAKIIMN HA MOH aMMOHHS U (oc-
dbaT-MOoH U U3y4YeHUE MPU3HAKOB WX MPOTEKAHUS, B3AUMOACHCTBUE KOHIIEHTPHUPO-
BaHHOM a30THON KHUCIOTHI C MeIbl0 (BO3MOKHO MCIIOJb30BAHHME BHUIEOMATEpHUa-
JIOB), U3y4EHUE MOJIEIEH KPUCTAIUTMYECKUX PEHIETOK anMasa, rpadurta, dyiepe-
Ha, O3HAKOMJIEHUE C MPOIECCOM aJCcOpOLMU PAaCTBOPEHHBIX BEIIECTB aKTUBHPO-
BaHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJTyUYEeHHUE, COOMpaHue, pacio3HaBa-
HUE€ U W3YyYEHHE CBOMCTB YIVIEKHCIIOTO ra3a, MPOBEICHUE KaYECTBEHHBIX PEaKIUi
Ha KapOOHAT U CWJIMKAT-UOHBI M U3yUYEHHUE NMPU3HAKOB UX MPOTEKaHUsI, O3HAKOMJIE-
HHUE C NPOAYKLUHUEN CHIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAIb-
HBIX 33724 N0 TeMe «BaxxHelllne HeMEeTaulbl U UX COEAUHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO6mias XxapakTepUuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux noJjioxenus B [lepuoanyeckoit cucreme xumuueckux 3neMeHToB . Y. Menne-
JieeBa U CTpoeHHsi aToMOB. CTpoeHHne MeTauioB. MeTtaminueckas CBsI3b U METaJl-
JMYECKAST KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMHUYECKUN PSJl HAIIPSIKEHU Me-
TamioB. duznueckue U XUMUUYECKUE CBOWMCTBA MeTallioB. O0mmMe crnocoObl Moty -
yeHus MeTauioB. [oHsATHE O KOPPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
oT koppo3uu. CruiaBsl (CTaidb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY U MPOMBILIIEHHOCTH.

[Ilenounsie mMeTamabl: nosoxkeHue B [lepuoanyeckoil cucreMe XMMHUYECKHUX
sanemeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XKJAeHUE B ipupoae. Pu-
3UYECKHE U XMMUYECKHUE CBOMCTBA (HA mMpuMepe HaTpus U Kamus). OKCUIIbI U TH]T -
pOKCHIBI HATpUsA U Kanus. [[puMeHeHne MEeI0YHbIX METAIUIOB U UX COEAUHEHUMN.

[IlenouyHo3eMeNbHBIE METAJUIBI MAarHU M KaJblWi: mojioxkenue B llepuoau-
YeCKOM cucremMe xumudeckux snemeHtoB Jl. M. MeHnaeneeBa, cTpoeHne ux aro-
MOB, HaxoxJeHue B mnpupone. Ouznueckue U XMMHUYECKUE CBOMCTBA MarHus U
Kanbluda. Baxuelmue coequHeHus Kanblusg (OKCUI, THAPOKCUM, coiu). Kéct-
KOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AmmoMuHUA: nosioxkeHue B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. . MeHpneneeBa, cTpoeHHE aTOMa, HaxoxAeHue B npupoae. dusznueckue u Xu-
MUYECKHUE CBOMCTBA alfOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHJA U THIPOKCHIA
ATIOMUHUSL.

Keneso: monoxenue B [lepruoandeckoit cUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. Mengaeneesa, CTpoeHUE atoMa, HaxoxaeHue B npuponae. dusznueckue U XuMu-



YyecKue CBOMCTBa xeine3a. OKcuabl, rTuapokcu bl U conu xkenesa (11) u xenesza (III),
MX COCTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMu METaUIOB M CIUIaBOB, MX (DU3UYECKUMU CBOM-
CTBaMH, U3y4YECHHUE PE3yJIbTATOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUA KaJbIlUsi U HATPUS C
BOAOW (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), HCCIEAOBAHHE CBOWCTB
XKECTKOM BOJBI, MPOIECCa TOPEHUS Kejle3a B KUCIOopoie (BO3MOXKHO MCIOJIb30Ba-
HUE€ BUICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKI[UN HA HOHBI:
MarHusi, Kajublus, adtoMunus, 1uHka, xenesa (II) u xxenesa (I1I), mequ (II), Ha-
OJIF0JIeHHE U ONKMCAHKME MPOIECCOB OKpAIIMBaHUS IJIAMEHU HOHAMU HATpUsl, Kalus
U Kajablus (BO3MOXKHO HMCIOJIb30BAaHHE BHJICOMATEPHUANIOB), UccieaoBaHue am(o-
TEPHBIX CBOMCTB TMAPOKCHIA aTFOMUHUS U THAPOKCU/IA [IUHKA, PEIICHUE SKCIIEPU -
MEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHelme MeTaibl U KX COETUHECHUS.

XUMHA U OKPYKAKOILAA cpeaa

BenectBa n matepuainsl B MOBCEIHEBHOM JKU3HM 4YesoBeKa. be3omnacHoe uc-
MOJIb30BAHUE BEIIECTB U XMMUUYECKUX peakuuid B ObITy. [lepBas momoipb npu xu-
MHYECKHUX OKOrax U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKaroulel cpelbl (MpeenbHas JOomycTUMas
KOHIIEHTpalus BemiecTs, aanee — [1/1K). Poias xumuu B penieHun 3KOJI0TMYeCKUX
pooIeM.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJHUMEpHBIE
MaTepHaIbl).

Mesxcnpeomemnwie ceasu

Peanuzanusa MeXNpeIMETHBIX CBS3€H MPU U3YYEHUU XUMUHU B 9 Kjacce ocy-
HIECTBIISIETCS] YEPE3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK U TIOHSATUH, SIBISIONIMXCS CUCTEMHBIMU MJi OTHEIbHBIX MPEIMETOB ecTe-
CTBEHHO-HAaY4YHOT'O [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DaKkT, THIOTE3a, 3aKOH,
TEOpHsl, aHaIU3, CUHTE3, KIacCU(pUKALIKS, TIEPUOANYHOCTh, HAOIIOIEHHUE, SKCTIePHU-
MEHT, MOJICJIUPOBaHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MAPHUKOBBINA 3D PeKT, TexX-
HOJIOTHSI, MaTEPHUAIIBI.

duznka: MaTepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU/, U30TO-
Ibl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, IPOBOJIHHUKH, MMOIYIPO-
BOJIHUKH, AUAICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe Co-
CTOSIHME BELIECTBA, a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3WYECKUE BEIMYUHBI, CAUHHUIIBI H3MEPEHUS, KOCMHUYECKOE IMpO-
CTPaHCTBO, IJIaHETHI, 3BE€3/b1, CONHIIE.



buonorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCHCTEMa, MHHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTAaTeIbHbBIE BEIICCTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIC ITOPOJIBI, II0-
JIC3HBIE MICKOTIAaEMBbIE, TOTUTHBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XH-
MHHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO 00IIero 0opaso-
BaHUS JOCTUTAIOTCA B XOJIe¢ 00yUYEHHUsI XUMUU B €IMHCTBE yUeOHON U BOCTIUTATEh-
HOW JICATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMHU POCCUUCKHMHU COLIHO-
KyJIbTYPHBIMH M TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMHU B OOIIIECTBE
npaBuUIaMl U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpOlEccaM CaMOMNO3HaHUS,
caMOpa3BUTHS U COLMANTM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pPE3yIbTaThl OTPaXXalOT TOTOBHOCTH OOYYAIOIIMXCS PYKO-
BOJICTBOBATBbCS CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUMW U PaCIIMPEHUE
OMbITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOILICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
Y HAYYHOMY HacCJIEIUI0, TOHUMaHUs 3HAYCHUSI XUMUYECKON HaYKHU B )KU3HU COBpE-
MEHHOTO 00111eCTBa, CIIOCOOHOCTHU BJIAJIETh IOCTOBEPHOM MH(OpMaluen o nepeao-
BBIX JOCTHMXKECHUSX U OTKPBITHSX MUPOBOW M OTE€UECTBEHHOM XUMHH, 3aMHTEPECO-
BAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOLIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMAaX M MPaBUJIaX MEKIMYHOCTHBIX OTHO-
IICHUHA B KOJJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIC3HOH, y4eOHOMCCIIeIOBATEIHCKON, TBOPUECKOM M JAPYTUX BHUAAX JCATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTH MPHU BBIMOIHEHUHU y4eO-
HbIX, NTO3HABATEIbHBIX 3a7a4, BBIIOJHEHUA XUMUYECKUX SKCIEPUMEHTOB, CO3/1a-
HUU y4E€OHBIX MPOEKTOB, CTPEMJICHUS] K B3aMMONOHMMAHUIO W B3aMMOIIOMOIIU B
poriecce 3Toi yueOHOM AesITeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE U
IIOCTYIIKA CBOMX TOBAPHIIECH C MO3WLMM HPABCTBEHHBIX W IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU WU COCTABIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBlICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEIOBEKA C MPHU-
POZHOM CPEIOH, O PO XUMHUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBICE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMUH, HE0OX0AUMBbIE JIJIs1 0OBSICHEHHS HAOII0AaeMbIX MPOILIECCOB U SBJICHU, 1O-
3HaBaTeIbHOU, NH(OOPMAIIMOHHON U YUTATEIbCKON KYJIbTYpPbl, B TOM UHCJIC HaBbI-
KOB CaMOCTOSATEIHHON pabOThI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUI;



WHTEpPEC K OOYyYCHHIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOPa30BaHMIO, ITPOCKTHOW U MCCIICIOBATEIILCKON JeATeIbHO-
CTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOyYECHHUS B JalbHEM-
eMm;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU KW3HU, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3]10PO-
BbIO, YCTAHOBKHU Ha 37I0pOBBIA 00pa3 >KU3HU, OCO3HAHHME TMOCJICACTBUNA U HEIPHSI-
TUE BPEAHBIX NPUBBIUEK (YHNOTPEOIEHUS aJIKOTO0Jisl, HAPKOTUKOB, KYpeHUs), HEOO-
XOJIMMOCTH COOJTIOJICHUS TIPaBUJI 0€30MMaCHOCTH TP OOPAIEHUN C XUMHYCCKUMU
BEIIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YyUYCHUIO Podeccuid U Tpyla pa3IMuHOro poja,
YBAKEHHE K TPYAY U pe3ybTaTaM TPYJIO0BOM JNEATEIbHOCTH, B TOM YUCJIE HA OCHO-
BE MPUMEHEHHUS MPEIMETHBIX 3HAHUW M0 XMMUHU, OCO3HAHHBINA BHIOOP MHIUBHUIY -
QTBHOM TPAGKTOPUM TMPOAOJKEHUSI 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX HMHTEpe-
COB M CLIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEN, yCIIem -
HOU TpoheCCUOHATHHOM IEATeTLHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOB-
HOCTb aJIalITUPOBATHLCS B MTPOPECCUOHATILHOM CpelIe;

6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKH 1E€J€CO00PA3HOE OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KHU3-
HU Ha 3eMJie, OCHOBE €€ CylIECTBOBaHUS, MIOHUMAHUE IIEHHOCTHU 3JJ0pOBOIro 1 0€3-
OMMAacHOTO 00pa3a *U3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3nye-
CKOMY M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOIOICHUS MPABUII
0€30MmacHOro MoBeJACHUS MpU pabOTe C BELIECTBAMU, a TaKXKE B CUTyallUsIX, yTPO-
JKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble TIPU M3YyUYECHUU XUMUH, IS
pellIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOTHONU CPEOH, IJIsl MOBBIIICHUS
YPOBHSI IKOJOTUYECKOW KYJBTYPhI, OCO3HAHUS TJI00AIbHOTO XapaKTepa AKOJOTH-
YECKUX MPoOJeM U MyTel UX PEIIeHUs] MOCPEICTBOM METOJ0B XUMUH, IKOJIOTHYE-
CKOTr'O MBIIIJIEHUS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIbHOW, KOMMYHU-
KaTUBHOW M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B coctraBe MerampeaMeTHBIX PE3yIbTaTOB BBLACISAIOT 3HAUYMMBIE ISl (Hop-
MHUPOBaHUSI MUPOBO33pPEHUS O0IIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHS, TPUHITHI, TH-
note3a, ¢pakT, cucTeMa, IIpoIecc, IKCIEPUMEHT U JAPYToe€.), KOTOPHIE UCTIOIb3YIOT-
Csl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUM
U3 3THX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O IIEIOCTHON HAYYHOU KapTHHE
MUpa, ¥ YHUBEpCaJbHbIC yueOHbIC NEUCTBHs (IMO3HABATEIbHbIC, KOMMYHUKATHB-



HbIe, PETYJISATUBHBIE), KOTOpbIE OOECIEeYuBaIOT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUITAHWPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JESTENbHOCTH.

ITo3naBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eCTBUSA

Bba3oBrblie 1oruyeckue aeiicTBuA:

YMEHUS UCHOJB30BATh MPUEMBI JJOTUYECKOTO MBIIUIEHHS IPU OCBOECHUHU 3HA-
HUH: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUMN (BBIIEIATh UX XapaKTEpPHBIE MPU-
3HaKM, YCTaHaBJIMBAaTh B3aMMOCBA3b C IPYTUMH MOHITUSIMM), UCIIOJIB30BATH MOHS-
TUS 17151 OOBSICHEHUS OTACNIBbHBIX (DAKTOB U SIBICHHI, BBIOUPATh OCHOBAHUS U KpH-
TEpUU I KIACCU(PUKALNN XUMHUECKUX BEIIECTB U XMMHUUYECKUX PEaKIUi, ycTa-
HaBJIMBAaTh MPUYMHHO-CIICJICTBEHHBIE CBA3H MEXIY OOBbEKTAMH HU3yUEHUs, CTPOUTD
JIOTUYECKHUE paACCYKIACHUs (MHIYKTUBHBIE, JENYKTUBHBIE, 0 AHAJIOIHMM), JEJIaTh
BBIBO/IbI U 3aKJIFOUEHHS;

YMEHHUE MPUMEHATH B NPOLECCE MO3HAHMS MOHATHS (IPEIMETHBIE U MeTa-
IpeIMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCIOIb3yEeMbIE B XHMUH,
IpeoOpa3oBbIBaTh MIMPOKO IMPUMEHSEMbIE B XUMUHM MOJEIbHBIE MTPEICTaBICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasi (opMyia U ypaBHEHUE XUMU-
YECKOM peakiuu — MpH PEIICHUH y4eOHO-TIO3HABATEeNbHBIX 337a4, ¢ YUYETOM ITHX
MOJIEJIBHBIX TPEICTABICHNUN BBIBIATH U XapaKT€pPU30BATH CYIIECTBEHHBIC INPHU-
3HAaKHM U3y4aeMbIX 0OBEKTOB — XMMHUYECKHUX BEUIECTB U XMMHUECKUX PEAKIIUM, BbI-
SBJIATH OOIIME 3aKOHOMEPHOCTHU, TPUUYUHHO-CIIE/ICTBEHHBIE CBSI3U U TPOTUBOPEUHS
B M3YYaEMBbIX MTPOLIECCAX U SBJICHUSX.

ba3oBrle uccienoBare/bCKie AeUCTBUA:

YMEHUE UCIIONIB30BATh ITOCTABIECHHBIE BOIPOCHI B KAY€CTBE HHCTPYMEHTA I10-
3HAaHMS, a TAKXKE B KAYECTBE OCHOBBI JUIsl (POPMUPOBAHUS THUIOTE3BI 110 MPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHNe OMbITa MO MIAHUPOBAHUIO, OPTAaHU3ALMU U MPOBEACHUIO yue-
HUYECKUX JKCIIEPUMEHTOB, YMEHHUE HAOJII0aTh 3a XOJOM IpoIlecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATh €ro pe3yJjbTaT, POpMyIHpPOBaTH OOOOIIEHUS U BBIBOJbI
0 pe3yJbTaTaM MMPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIATh OTUYET O MPOJE-
JaHHOM padore.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, aHATIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO Pa3-
JUYHBIX BUAOB W (OpPM NPEICTABICHUS, MOIYyYaeMYIO W3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIONyJIApHAs JIMTEpaTypa XUMUYECKOTO COAECPKAHUs, CIIPABOYHBIE MOCO-
ous, pecypcbl IHTEpHETA), KpUTUUECKU OLIEHUBATh IPOTHBOPEUMBYIO U HEIOCTO-
BEpPHYIO UH(OPMALHIO;

YMEHHE MPUMEHSTh Pa3INYHbIe METOABI M 3aIIPOCHI IIPH MOUCKE U 0TOOPE HH-
(dopMauu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJIsi BBHIIIOJHEHUS yuel-
HBIX M MO3HABATEJIbHBIX 33Ja4 ONPEAEIEHHOrO TUIA, IPUOOPETEHHE ONbITA B 00-



JIACTU UCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIajIe-
HUE KYJIbTYpOW aKTUBHOTO MCIOJIb30BAHHS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CaMO-
CTOATENIbHO BBIOMpATh ONTUMAJbHYIO (OpMY MpeAcTaBiIeHUs] HHOOPMAIUU U WII-
JIOCTPUPOBATH pEUIAEMBbIEC 3aJa4d HECIO0XKHBIMU CXEMaMHU, JUarpaMMaMHu, JIpYyTu-
MU opmMamu TpadUKu U KX KOMOWHAIIASMY;

YMEHHE KCII0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHOW U uccienoBa-
TEIBCKON JEeATENHHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO
XO035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpeIbl.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS:

yMEHUS 3a7aBaTh BOMPOCHI (B XOJ€ auanora u (Wiau) AUCKYCCHUHU) MO CYIIle-
CTBY 00CY>X/1aeMOM Te€MbI, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BbI-
MOJTHEHHUS TIPEJIOKEHHON 3a/1a4u;

YMEHHUSI TPEACTABISATh MOJYUYEHHBIE PE3YyJbTaThl MMO3HABATEILHOU JESITENb-
HOCTU B YCTHBIX U MHUCbMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALNIO PE3YyJbTATOB BbI-
MOJIHEHUSI XMMHMYECKOI0 3KCIEpUMEHTa (J1a0OpaTOPHOIO OMbITa, JaOOpaTOpHOM
paboTHI [0 UCCETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOCKTA);

YMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3Ha-
BAaTEJIbHOM W HCCIEI0BATEIbCKON NESITENbHOCTH NPH PELICHUH BO3HUKAIOIIUX
npo0seM Ha OCHOBE y4€Ta OOLIMX UHTEPECOB U COIJIaCOBaHUS MO3UIMH (00CyxIe-
HUS, OOMEH MHEHMSIMHU, «MO3TOBBIC IITYPMBI», KOOPJAUHAIIUS COBMECTHBIX M-
CTBUI, ONpPEACIICHUE KPUTEPUEB IO OILICHKE KauyeCTBA BBHIMIOJIHEHHON paOOThI U
TpyTHe).

PeryiasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIC 1eiiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPEEIsITh LENH JAEATeIbHOCTH, IUIAHUPOBATh,
OCYILECTBJISIT, KOHTPOJUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NeSITENHHOCTD, BHIOMPATh Hanbosee d3(hPEeKTUBHBIE CIIOCOOBI PEIICHUS] YUCOHBIX U
MO3HABATEIbHBIX 33J1a4, CaMOCTOATENIbHO COCTaBJISTh WM KOPPEKTUPOBATh
IIPEIOKEHHBINA AITOPUTM JACHUCTBUM IIPU BBIIIOJIHEHUY 3a1aHUM C YYETOM ITOJIyYe-
HUS HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIMSIX, OICHUBAThH
COOTBETCTBUE MMOJTYYEHHOTO pe3yJibTaTa 3asiBJICHHON €U, YMEHUE UCIIOJIb30BATh
Y aHAJM3UPOBaTh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEJIMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00s3aTEILHOTO COJIEpIKa-
HUS, YCTAHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpammoi, BBIACISAIOT:
OCBOCHHbIE 00YYAIOIIMMUCS HAyUYHbIE 3HAHMS, YMEHHS U CIIOCOObI IEHCTBUIA, CIie-
nududeckue s npeaMeTHon 001acTi « XUMUs, BUJIbI JEATEILHOCTH IO MOTyYe-
HUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHUIO B pa3-
JIMYHBIX YYECOHBIX U HOBBIX CUTYaIIUsX.



K xonIy o0ydenus B 8 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PAcKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSTHH: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAsA U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAas Mmacca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUECKas peakins, Kiaccu(ukaius peakiuii: peakiuu co-
€IMHEHUS, PEeaKlUU Pa3yIoKEHUs, peakluy 3aMelIeHHs], peakiui 0OMeHa,
9K30- U JIHAOTEPMHUYECKUE PEAKIUHU, TEIIOBOM 3(P(EKT peakiuu, sIpo
aToMa, AJIEKTPOHHBIN €O aToMa, aTOMHas opOuTalb, paAlyC aToMa, XH-
MUYECKasl CBs3b, MOJIAPHAs W HENOJIIPHAs KOBAJEHTHAs CBA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBast J10JIsl BellecTBa (MPOLICHT-
Hasl KOHLIEHTpaIusi) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUI U TPUME-
HSATH 3TU NOHATHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJi€HMsI (opMyl Be-
LIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

ONPEJENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTETICHb OKMCJICHHUS JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIIICHK-
HOCTb BEILECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUN 10 (opMyiaM, BUJ
XUMHUYECKOH CBsI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSX;

packpbiBaTh cMbIica Ilepumogmueckoro 3akona /[[. M. MenpneneeBa: ne-
MOHCTPHPOBATh MIOHUMAHUE [TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHU-
YECKHX AJIEMEHTOB OT HUX IMOJI0KEHUs B [lepuoauyeckoi cucteme, 3aKOHOB
COXpaHEHUsI MacChl  BEIIECTB, IMOCTOSHCTBA  COCTaBa, aTOMHO-
-MOJIEKYJISIPHOI'O YUEHHMs, 3aKOHa ABOraipo;

ONKCHIBaTh M XapaKTepu3oBaTh TabauuHylo (opmy llepnoanueckoil cu-
CTEMBI XUMHYECKUX JIEMEHTOB: Pa3jIMYaTh MOHATHS «IJIABHAsA NOATPYyNIa
(A-rpynma)» u «nodouynas noarpynna (b-rpynmna)», manbie u Oonblne
NEePUOAbI, COOTHOCUTh 0003HAUYEHUsI, KOTOpbIe nMetoTcsa B Tabmune «lle-
puoanYecKas cucreMa xumuueckux sneMeHToB JI. 1. MenaeneeBa» ¢ uu-
CJIOBBIMH XapAKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsf snapa, o0lIee YUCIIO 3JIEKTPOHOB U paclpeeieHre X Mo
AIEKTPOHHBIM CJOSIM);



KJacCU(pUIMPOBaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKUE peaklnH (110 YHUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIUU Be-
IIECTB, IO TEIJIOBOMY 3P DEKTY);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Aas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPAIICHUM B pa3iny-
HBIX YCIIOBUSX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl Be-
IIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (opMysie COequHe-
HUS1, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO ypaB-
HEHHUIO XUMUYECKOU peaKInu;

MIPUMEHSITh OCHOBHBIE OINEPALUHA MBICIUTENBHON AEATEIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluio, KIaCCU(PUKALUIO,
BBISIBJICHUE MTPUYUHHO-CJIEACTBEHHBIX CBSI3E€UM — JJI1 M3yUYEHUS CBOMCTB Be-
IIECTB U XMMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS
— HaOJI0JIeHUE, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaabHbIi U
MBICJICHHBIN );

cjieoBaTh MpaBWIaM TOJIb30BaHUS XUMHUYECKOW TOCylIoN U JlabopaTtop-
HBIM 000PYIOBaHUEM, a TAK)KE MPABUIIaM OOpAIeHHs C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYE-
CKHUX ONBITOB MO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (BO-
JI0pOia M KHUCJIOpOJa), NMPUTOTOBICHHUIO PACTBOPOB C OMpPENEIEHHOM
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOJHTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAaHHUIO PACTBOPOB WIEIOYEH U
KHUCJIOT C TTOMOIIBIO UHJIUKATOPOB (JaKMycC, (peHoNI(PTaNenH, METHIOPAHX

U ApyTHE).

K xonIy o0ydeHus B 9 Kj1acce IpeIMETHBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PAcCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IMOHATHI: XUMUYECKUHN 3Iie-
MEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAJEHTHOCTh, AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS,
XUMHUYECKasi peakilys, XUMHYeCKasi CBsI3b, TEIUIOBOM 3(PGeKT peakiuw,
MOJIb, MOJISIPHBI OOBEM, PacTBOP, BJIEKTPOJIUTHI, HEIIEKTPOIUTHI, IJEK-
TPOJIUTHUYECKAS JTUCCOLMAIINS, PEAKIIMU MOHHOIO OOMEHa, KaTaauzaTop,
XUMHUYECKOE paBHOBECHE, OOpaTHMbIC U HEOOPATUMbBIC PEAKIIUNH, OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLMH, OKHUCIUTENIb, BOCCTAaHOBUTEID,
OKHUCJICHHE ¥ BOCCTaHOBJICHHE, AJIOTPONHUs, aM(POTEPHOCTh, XUMUYECKas



CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUINYECKasi), KpUCTAIUINUECKasi PelIeT-
Ka, KOPpO3Usl METAJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOW pEeaKluu, Ipe-
nenbHO nonycrtumas konueHtpanus [I/IK BeniecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U TTpUMe-
HATh 3TH MOHSTHUS MIPU OMUMCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBJeHUs (QopMys Be-
LIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OIpe-
JCIEHHOMY KJIAcCy COeMUHEHUM 1o dopmMyram, BUJ XUMHUYECKOW CBS3U
(xoBasieHTHas, MOHHAS, METAININYECKAs) B HEOPTaHUYECKUX COCAMHEHUSIX,
3apsii MOHA TI0 XUMUYECKOU (hopMmyIie, XapakTep Cpebl B BOJHBIX PACTBO-
pax HEOPraHMYECKUX COCAMHEHUN, THUI KPUCTAIMYECKON PElETKU KOH-
KPETHOT'O BEUIECTBA;

packpeiBath cmbica [lepuomuueckoro 3akona [[. M. MenneneeBa u ne-
MOHCTPUPOBATh €r0 MOHUMAHKE: OMUCKHIBATh U XapaKTEPU30BaTh TaOIHMU-
Hyto Gopmy [lepumonnyueckoil cHCTEMbl XUMHUYECKHUX SJIEMEHTOB: Pa3iiv-
YaTh MOHATHS «TJaBHas noArpynmna (A-rpynmna)» u «rmobo4yHasi MoArpymmna
(b-rpymma)y», manbie ¥ OOJIBIINE MEPUOJIbI, COOTHOCUTH 0003HAYECHUS, KO-
TOpbIE UMEIOTCS B IEPUOANYECKON TabJUIIE, C YUCIOBBIMU XapaKTePUCTH-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sipa,
o0I11ee YMCII0 AIEKTPOHOB M PACHPEICTICHUE UX TI0 DJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
X COCIUHEHUN B Mpejesiax MajblX MEPUOJOB U TJIABHBIX MOATPYII C
YUYETOM CTPOECHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE PEeaKIUU (110 YUCITYy U COCTABY YHACTBYIOIIMX B PEAKIUU Be-
IIECTB, N0 TEIIOBOMY 3P hEeKTy, 0 U3MEHEHHUIO CTEIIEHEW OKHUCIICHUS XU-
MHUYECKHUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHENUPUUECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MMOATBEPAKAAsl OMUCAHUE ITPUME-
paMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX XHMHYE-
CKHUX pEaKIuK;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHUYECKON AUCCOLMALMNA KUCIIOT, IIEN0-
4yel 1 cosieH, TIOJIHBIe U COKpalI€HHBIC YPAaBHEHUS peaKIuid HOHHOTO 00-
MEHA, YPaBHEHUSI PEaKIUi, MOJTBEPKIAIOIINX CYIIIECTBOBAHUE FeHETUYE-
CKOM CBSI3M MEXIY BEIIECTBAMHU PA3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLMM TO-
CPEIICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEAKIIMiA;



MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3-
MO>KHOCTU MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUM B PA3IMYHBIX YCIOBU-
AX;

BBIUMCIISTh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (PopMysie CoearHe-
HUS1, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOUTH PACUETHI IO YpaB-
HEHUIO XUMUYECKOW PEaKIny;

cOOMIOIaTh TpaBUiia TMOJIb30BAHUS XMMHUYECKOM MOCya0i M jaboparop-
HBIM 000pYZOBaHUEM, a TAK)Ke MpaBHUJia OOPAILEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C MHCTPYKUHUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYE-
CKUX OIBITOB IO TIOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aM-
MHaKa 1 yIJIeKHCIIOro ras3a);

MPOBOJIUTh PEAKIIUH, TOATBEPIKIAIONINE KAaYeCTBEHHBIA COCTAB pa3lidy-
HBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-, HOJIUI-,
kapOoHart-, pocdart-, cuaukar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI aM-
MOHHUSI W WOHBI H3YYEHHBIX META/UIOB, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTEIHbHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, OOOOIICHHME, CHCTEMATH3aIMI0, BBISIBICHUE MPH-
YUHHO-CJICACTBEHHBIX CBSI3€H — JIJIST U3YUYCHUSI CBOMCTB BEIIECTB U XUMHU-
YECKUX PEaKIMid, eCTeCTBCHHO-HAYYHbIE METOJbI MO3HAHUS — HAOIOJE-
HUE, U3MEPEHHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peajbHbI U MBICICH-
HBI).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne i/

HanmMmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoaundecTBO 4acoB

JiieKTpoHHBIe (HH(PPOBbIe) 00pa3oBaTeIbHbIE PECypPChl

KonTposabHble pa-

IIpakTnyeckue pa-

Bcero
00ThI 00THI
Paszgea 1. IllepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1aCTh €CTECTBO-
1.1 3HAHUS U IPAKTUUECKOH NeSITEILHOCTH 5 2 bubnnorexa LIOK
) p a https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
bu6mmoreka [{JOK
1.2 B 15 1
CLICCTBA 1 XHMUICCKIC peaKiin https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHelilune npeacTaBuTeI HEOPraHHYeCKUX BellecTB
21 Boszayx. Kucnopon. ITonsitie 06 okcu- 6 bubnuoreka LIOK
' nax https://m.edsoo.ru/7f41837¢c
27 Bomopon.Ilonsitre o kucmorax u co- g 1 bu6nuoreka [JOK
) JISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 ocHoBa- 5 | | bubmuoreka [IOK
' HUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJI1acChl HEOPTraHUYECKHUX 1 | | bubnmoreka [JOK
' COETMHEHNH https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paspnen 3. llepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumuieckux j1eMeHToB /I. U. Menpgeneea. CtpoeHue aToMoB. XH-



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

MH4YecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTE/IbHbIE PCaKIHuu

[Tepuoanueckuit 3akoH u [lepuoanue-
3.1 CKas CUCTEMa XUMHUYECKHUX DIIEMEHTOB 7
J1. . MenneneeBa. CtpoeHue aToMa

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

19 Xumuueckas cBsizb. OKMCIUTEIBHO- 2 bubnuorexa [JOK
BOCCTAHOBUTEJBHBIE pEAKIINU https://m.edsoo.ru/7f41837¢

bu6nuorexa [JOK

Hroro no pasexy 15 https://m.edsoo.ru/7f41837¢

Pe3epBHOE BpeMmst 3 brbmorexa [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYE-

CTBO HACOB I1O 68 4

ITPOTPAMME



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

9 KVIACC

Ne i/

HaumenoBanue
pa3aesioB U TeM
NMpPorpaMMblI

KoanuyecTBo 4acoB

DJiIeKTpoHHBIe (HH(POBbIe) 00pa3oBaTeIbHbIC PECypPChl

Bcero

KonTposbHbIe pa-
00ThbI

IIpakTu4yeckue pa-
00ThbI

Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuu

11 [ToBTOpeHue u yriryoiaeHue 3HaHUH 5 | bubmuoreka [IOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYE- 4 bubnmoreka [JOK
' CKHX peaKIui https://m.edsoo.ru/7f41a636
13 DNEKTPOIIUTHYECKAS] TUCCOIIUALINS. g | bu6mmoreka [{OK
' XHUMUYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JIBI M BX CO€IHHEHHUS
21 OO1m1ast xapaKTepUCTHKa XUMHYECKHX 4 1 bubnuoreka [{IOK
' sneMeHToB VIIA-rpynmel. ["aiorensl https://m.edsoo.ru/7f41a636
OO1as XxapaKTepUCTUKA XUMUIECKHIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [TOK
' PYIHRL 5P https://m.edsoo.ru/7f41a636
CO€JIMHEHUS
OO01mas xapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-Tpynnbl. A30T 7 1 bubmorexa [OK
' py ' ’ https://m.edsoo.ru/7f41a636
dbocdop 1 Ux coeqMHEHHUS
OO01mmas xapaKTepUCTUKA XUMUIECKIX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa [JOK
' . py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS



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

Ntoro no pazgeny

25

Pa3zgen 3. MeTaJIbI M UX COCIHHEHUS

. bubnmoreka [JOK

3.1 | Obuwe crojicTsa MeTan108 4 https:/m.edsoo.ru/7f412636
10 Baxuelinime Metaiisl 1 UX COEINHE- 16 ) bubnuoreka [JOK

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

Hroro no pazgeny 20

Paznea 4. Xumusi u oKpykamomas cpeaa
41 BemecTsa u maTepuaisl B )KU3HU de- 3 but6mmoreka [JOK

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

Hroro no pazneny 3

PesepBHOE Bpems 3 bubnmorexa [TOK

P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYE-
CTBO HACOB IIO 68

[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne ni/m Tema ypoka KoauvecTBo 4a- Jdara nuzydyenusi | DJieKTpOHHbIE HM(PPOBLIE 00pa3oBaTeJbHbIE PeCypPChl
COB
KonTtpoJabHbie IpakTHyeckne
Bcero P P
padoTsbI padoThI
bu6mmoreka [IOK
IIpenmer xumuun. Ponp XuMuM B KU3HU YEIOBE-
1 https://m.edsoo.ru/ff0d
ka. Tena u BeniecTBa
210c
bu6mmoreka [JOK
[lonsiTe 0 MeTOAaX MO3HAHKS B XUMHH 1 https://m.edsoo.ru/ff0d
227e
[TpakTrueckas padorta Ne 1 «IIpaBuia paGoThI B bubmmoreka [JOK
nabopaTopuu U IPUEMBI 0OpaIieHus ¢ Jadopa- 1 https://m.edsoo.ru/ff0d
TOPHBIM 000PYI0BaHHEM) 23dc
bu6mmoreka [JOK
Yucteie BemiecTBa 1 cMecu. CriocoObl pazaene-
. 1 https://m.edsoo.ru/ffod
HUs cMecei
26ca
[TpakTrueckas pabota Ne 2 «Paznenenue cmeceit bubmorexa HOK
. 1 https://m.edsoo.ru/ffod
(Ha mpUMepe OYUCTKHU TIOBAPEHHOW COJIH )» 288
bu6mmoreka [JOK
ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6¢
bu6munorexa [JOK
XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XH-
1 https://m.edsoo.ru/ff0d
MUYECKHUX AJIIEMEHTOB
2be8
IIpocThle U CII0KHBIE BEIIECTBA 1 bub6mumoreka [IOK
https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

2a6¢

bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ffod
2d50
3aKOH NOCTOSIHCTBA COCTaBA BEIIECTB. XUMUYE- bubnuorexa [JOK

CKasa Q)opMyna. BaneHTHOCTH aTOMOB XUMMYE-
CKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d
2eae

bu6mmoreka [JOK
OTtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAS
ek as Macea https://m.edsoo.ru/ffod
MOJIEKYJIIpHAS M
YyJsip 323¢
bu6nmnorexa [JOK
MaccoBas 1o XUMHYECKOTO DJIEMEHTA B CO-
. . https://m.edsoo.ru/ffod
WHEHUU
A 350¢
bu6mmoreka [JOK

Konnuectso BemectBa. Monib. MossipHast macca

https://m.edsoo.ru/ff0d
5230

bu6mmoreka [JOK
®dusnyeckre 1 XUMHUECKHUE SBJICHUS. XUMUYE-

https://m.edsoo.ru/ff0d
CKasl peakuus V76

bu6mmoreka [JOK

[Ipu3Haku U ycnoBuUsi MIPOTEKAHUS XUMUYECKUX
peakui

https://m.edsoo.ru/ff0d
3al6

3aKOH COXpaHEHHMsI MaCChl BEIIECTB. XUMUYE-
CKH€ ypaBHEHUS

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
3b&8

Bbubmmorexa [JOK
Beruuciaenns konmdecTBa, MacChl BEIIECTBA 10
. https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMUYECKUX PEAKIINN 5708
. bubmnoreka [IOK
Knaccudukanus xuMuueckux peakuuii (coeau-
https://m.edsoo.ru/ff0d

HEHUs, Pa3I0KEeHUS, 3aMEIICHHs, OOMEHa)

334



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c

M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIOIECINCT.
O00011IeHIE U CUCTEMATH3ALUS 3HAHUI

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
40c4

Kontponbnas pabota Nel mo teme «Bemiectsa u bubmorexa LHOK
https://m.edsoo.ru/ff0d
XUMUYECKUE PEAKIIHI 4200
bu6mmoreka [JOK

Bo3nyx — cmecs razos. Coctas Bo3nyxa. Kuc-
JOpOA — BJIEMEHT U MpocToe BemmecTBo. O30H

https://m.edsoo.ru/ff0d
448e

®dusnyueckre 1 XUMHIECKHE CBOMCTBA KUCIOPOaa bubmuoreka [{OK
(peakiuu okucienus, ropenne). [lonsitue 06 ok- https://m.edsoo.ru/ff0d
cumax 4614

bu6mmoreka [JOK

CriocoOblI osryueHust KUCIOPOAa B 1a00opaTopuu
U npoMelnuieHHocTH. [IpuMenenue kucnopona

https://m.edsoo.ru/ff0d
497a

TemnoBoit 3¢heKkT XuMHUIecKoi peakiuu, MoHs- bubnuorexa [IOK
THE O TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- U DH- https://m.edsoo.ru/ffod
JOTEPMHUYECKHUX PEAKIMAX 4790

bu6mmoreka [JOK

TomnuBo (HedTh, Yroiab U METaH). 3arpsi3HeHue
BO3JIyXa, CIIOCOOBI €ro MPeI0TBPAIICHHS

https://m.edsoo.ru/ff0d
4cda

[TpaxTrueckas padota Ne 3 no teme «llomyuenue bubnuorexa LIOK
U cOOMpaHue KUCIOPOJia, U3yUEHHUE €ro https://m.edsoo.ru/ffod
CBOMCTB» 4ae2

bu6mmoreka [JOK

Bonopon — snement u npocroe Bemectso. Ha-
XO0XJICHUE B IIPUPO/IC

https://m.edsoo.ru/ff0d
4ddo

DuU3NYECKHE U XMMUYECKUE CBOMCTBA BOJIOPOIA.
[Ipumenenue Bogopoaa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
4ddo



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

IloHaTHE 0 KHCIIOTaX U COIIX

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
50d2

Crioco0bI moryueHust BOAOPOAa B 1ab0OpaTopuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
4ddo

[Ipaktuyeckas padora Ne 4 o teme «llonyuenue
U coOMpaHue BOJOPO/a, U3yUeHHE €ro CBOMCTB»

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
4142

MossipHblii 00bEM ra30B. 3aK0OH ABOTapO

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
542¢

Boruuncienus 00b€Ma, KOJIUYECTBA BEIISCTBA bubmuoreka [JOK
rasa 1o €ro u3B€CTHOMY KOJIMYECTBY BEILECTBA https://m.edsoo.ru/ffod
WM 00bEMY 55a0
Breruncienns 005EMOB Ta30B 10 YPaBHEHUIO pe- bubnnoreka [JOK
aKIIM1 Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHUI https://m.edsoo.ru/ff0d
ra3oB 5708

bu6mmoreka [JOK

dusnyeckue 1 XMMHUUYECKHUE CBOMCTBA BOJIbBI

https://m.edsoo.ru/ff0d
587a

CocraB ocHoBaHuil. [ToHsTHE 00 MHIMKATOPAX

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
59e2

Bona xak pactBopurens. HacblieHHble U HeHa-
CBILLIEHHBIE PACTBOPHI. MaccoBasi 10151 BEellleCTBa
B PacTBOpE

bu6mmorexa [JOK
https://m.edsoo.ru/ffod
5b40

[TpaxTrueckas padora Ne 5 no teme «lIpuroros-
JIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM J0-
JIeH paCTBOPEHHOTO BEILIECTBAY

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
Seba



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

KonTponbnas padora Ne2 no teme «Kucnopog.
Bonopoa. Bona»

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
6342

. bu6mmoreka [JOK
Oxkcupsl: cocTaB, kiaccupuKalys, HOMEHKIIATY -
https://m.edsoo.ru/ff0d
pa 664e
bu6mmoreka [JOK

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA KUCIOT-
HBbIX, OCHOBHBIX H aM(bOTepHHX OKCHIOOB

https://m.edsoo.ru/ff0d
664¢

OcHoBaHMs: cOCTaB, KIacCU(pUKAIIMsI, HOMEHKIIA-
Typa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d
67ca

[Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUH

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0d
67ca

Kucnotsl: coctas, knmaccuukanusi, HOMEHKIIATY -
pa

bubmnoreka IIOK
https://m.edsoo.ru/ff0d
fee2

[Tony4yeHue u XMuMHYECKHE CBOMCTBA KUCIOT

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
fee2

Counu (cpenHue): HOMEHKIATypa, CIOCOOBI MOJTy-
YEeHUS, XUMHAYECKHE CBOMCTBA

bu6mmorexa [JOK
https://m.edsoo.ru/00a
d9474

ITpakTrueckas padota Ne 6. Pemenue sxcnepu-
MEHTaJIbHBIX 3a/1a4 10 TeMe «OCHOBHbIE KJIACChI
HEOPraHUYECKUX COCAMHEHUN

bu6mmoreka [JOK

https://m.edsoo.ru/00a
dob7c

I'enernueckas cBsA3p MEXKy KJIaccaMu HeOpra-
HUYECKUX COEIUHEHUN

bu6nmorexa [JOK
https://m.edsoo.ru/00a
d9a50

O00011eHrEe U cucTeMaTh3alus 3HaHUH

bu6mmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

https://m.edsoo.ru/00a
d9cb2

KonTtponsHas padora Ne3 o teme "OcHOBHBIE
Tp p
KJIACChl HEOPTraHUYECKUX COCAMHEHU"

bubmnoreka IIOK
https://m.edsoo.ru/00a
d9ela

HCpBBIG IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYCCKHUX
anemMeHToB. IloasaTue o Ipynmnax CXOAHBIX 3JIC-
MCHTOB

bubmuoreka [JOK
https://m.edsoo.ru/00a
d9ffa

[Tepnonnueckuii 3akoH u llepuonnueckast cucre-
Ma xuMu4deckux sneMeHToB Jl. M. MenngeneeBa

bubmnoreka 1IOK
https://m.edsoo.ru/00a
da52c

[Tepuoapl, TPyMIIbIL, MOATPYIIIBI

bu6mmoreka [{OK

https://m.edsoo.ru/00a
da52c¢

Ctpoenne atomoB. CocTtaB aTOMHBIX siaep. M30-
TOIIBI

bu6mmorexa [JOK
https://m.edsoo.ru/00a
da342

CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 3Jie-
MeHTOB Ilepnonnueckoni cucrems! 1. 1. Menne-
jeeBa

bu6mmoreka [IOK

https://m.edsoo.ru/00a
da6bc

XapakTepHUCcTUKa XMMUYECKOIO JJIEMEHTA 110 €ro
nostoxkenuto B [lepunoguueckoii cucreme JI. .
Meneneena

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dal24

3nauenue [lepuonnyeckoro 3aKoHa Jisi pa3BU-
TUsA Hayku U npaktuku. J[. 1. Mennenees —
y4€HBIi, egaror u rpakJaHuH

bubmuoreka [{OK
https://m.edsoo.ru/00a
da96e

SHGKTpOOTpI/ILIaTeHBHOCTL aTOMOB XUMHUYCCKHUX
3JICMCHTOB

bubmnoreka IIOK
https://m.edsoo.ru/00a
daab8

Honnas xuMudeckas CBI3b

bu6mmoreka [JOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

https://m.edsoo.ru/00a
dac34

KoBanenTHas noJsipHasd XUMHUUYCCKas CBA3b

bubmnoreka IIOK
https://m.edsoo.ru/00a
daab8

KoBanenTtHas HCTIOJIApHAsA XUMHNYCCKas CBA3b

bu6mmoreka [JOK

https://m.edsoo.ru/00a
daab9

CreneHp OKUCIECHUSA

bu6mmorexa [JOK
https://m.edsoo.ru/00a
dae28

OKuCINTEIIBFHO-BOCCTAHOBUTEILHEIC p€aKkuuu

Bbubmorexa [JOK
https://m.edsoo.ru/00a
db076

OKHUCIIUTEIIN U BOCCTAHOBUTEIN

bubmuoreka [{OK
https://m.edsoo.ru/00a
db076

Kontponsnas padora Ne4 no reme «CtpoeHue
aroma. XMMHUYECKas CBSI3b»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db486

PesepBHeIil ypok. O000IIeHNE U cCHCTeMaTH3a-
Ysl 3HaHUH

bu6mmoreka [IOK

https://m.edsoo.ru/00a
db33c

PesepBHbIil ypok. O600IICHHE U CHCTeMaTH3a-
Us 3HAaHUU

bu6mmoreka [JOK

https://m.edsoo.ru/00a
d9cb2

PesepBHbIii ypok. O60011I€HNE U cHcTeMaTH3a-
YIS 3HAaHUH

bubnnoreka IIOK
https://m.edsoo.ru/ffod
61c6

OBIIIEE KO- 68 4
JIMYECTBO



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

YACOB I10
[TPOTPAMME




9 KVIACC

Ne ni/m Tema ypoka KoauvecTBo 4a- Jdara nuzydyenusi | DiieKTpoHHbIe HM(POBLIE 00pa3oBaTe/IbHbIE PecypPChl
COB
KonTpoabHbie IIpakTyeckue
Bcero
padoThI padoThI

[Iepnoanueckuii 3akoH. [lepnonnueckas
CHUCTEMa XMMHYECKHX dyieMeHTOB /1. 1.
Menneneena

bu6mmoreka [IOK

https://m.edsoo.ru/00adb
3%

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubnuorexa [JOK
XAMUYECKHX 3JIEMEHTOB TEPBBIX TPEX https://m.edsoo.ru/00adb
IIEPUOJIOB 6b6

bu6mmoreka [JOK
Knaccudukanus 1 HOMEHKIIATypa Heop-

https://m.edsoo.ru/00adb
TaHUYECKUX BEIIECTB

7e2

bubmuoreka [JOK

Buabl XMMUYECKOM CBSA3U U TUIIBI KPU-
CTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/00adb
ac6

KonTponbnas padora Nel no teme «Ilo-
BTOPEHHE U YIIIyOJeHNe 3HAaHUH OCHOB-
HBIX Pa3/JesoB Kypca 8 Kiacca»

Knaccudukanus XuMHIECKUX peakiui
10 Pa3JIMYHbIM [TPU3HAKAM

bubmuoreka [JOK
https://m.edsoo.ru/00adb
cb0

[TonsiTHE O CKOPOCTH XMMHUYECKOM peak-
uu. [IoHsATHE O TOMOTE€HHBIX U FeTEPO-
TCHHBIX PEaKIUAX

bu6mmoreka [IOK

https://m.edsoo.ru/00adb
€9a

IToHsATHE O XUMHYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIMAOIIUE HA CKOPOCTh XH-

bubmuoreka [JOK
https://m.edsoo.ru/00adc
28¢



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

MHYECKOM PE€aKIun U IMOJIOXKECHUEC XUMH-
YCCKOI'0O paBHOBCCHA

OKHCIUTEIHHO-BOCCTAHOBUTCILHBIC pe-

bu6mmoreka [JOK

9 https://m.edsoo.ru/00adc
aKIH ade
N bubmuoreka [JOK
10 Teopus 37€KTPOJUTUYECKON AUCCOLIHA- httns:/m.edsoo ru/00ade
uud. CUIbHBIE U C1a0bIe 3JIEKTPOIUTHI 468
bu6mmoreka [IOK
11 | HonHble ypaBHEHMS peakuuii https://m.edsoo.ru/00add
448
XUMHUYECKUE CBOMCTBA KHCIIOT U OCHO- bubmuoreka [JOK
12 | BaHuil B cBeTe npeAcTaBieHU 00 3JeK- https://m.edsoo.ru/00add
TPOJUTHICCKON AUCCOLUAIINH Sd8
XuMHYECKHE CBOMCTBA COJIEH B CBETE bu6mmoreka [IOK
13 | mpencraBineHUi 00 IIEKTPOIUTUUECKON https://m.edsoo.ru/00add
IACCOLMAIUN 8b2
bubmuoreka [JOK
14 | IlonsTue o ruaposnse cosen https://m.edsoo.ru/00add
9d4
bu6mmoreka [IOK
15 | OO6oOmieHue 1 cucTeMaTH3alus 3HaHU| https://m.edsoo.ru/00add
di2
[IpakTuueckas padora Ne 1. «Pemenne bubmorexa LHOK
16 https://m.edsoo.ru/00add
9KCIIEPUMEHTAIBHBIX 337249 bfa
KontponsHas padora Ne2 o reme bubnuorexa [IOK
17 | «DnexTponuTHdecKas JUCCOIHAIIHS. https://m.edsoo.ru/00add
XUMHUYECKHE PEAKIIUU B PACTBOPAX) ecO
18 | OOmas xapakTepUCTHKA raJIOTeHOB. XH- bubnuorexa [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

MHUYECKHE CBOWCTBA HAa TIPUMEPE XJI0pa

https://m.edsoo.ru/00add
fe2

XnopoBogopoa. ComnsiHas KUCJIOTa, XH-

bubmuoreka [JOK

19 | Muyeckue CBOMCTBA, MOJyYEHUE, MTPHU- https://m.edsoo.ru/00ade
MEHEHNE 104
[IpakTuueckas padora Ne 2 o Teme bubnuorexa [IOK

20 | «IlomyuyeHune CONSTHOW KUCIIOTHI, U3yYe- https://m.edsoo.ru/00ade
HHE e€ CBOHCTBY 348
Brrunciienus no ypaBHeHHSIM XUMHYE- bubnuoreka [JOK

21 | cKux peakiuii, €Clu OJMH U3 PEarcHTOB https://m.edsoo.ru/00ade
JIaH B U30BITKE 488
OO01mas xapakTepuCTUKA SJIEMEHTOB bubmorexa HOK

22 https://m.edsoo.ru/00ade
VIA-rpynmsl

64a

AnnorponHble MoaudUKauu cepbl. Ha- bubnuorexa [JOK

23 | XOXZEeHHE Cepbl U €€ COEAUHEHUN B MPU- https://m.edsoo.ru/00ade
pojae. XMMHUYECKHUE CBOMCTBA CEPBI 64a
CepoBoziopoJi, cTpoeHHe, PU3NUECKUE U bubmotera [JOK

24 s https://m.edsoo.ru/00ade
XUMUYECKHE CBOMCTBA 802
Oxkcupl cepsl. CepHast KUCIIOTa, HU3H- bubnuorexa [JOK

25 | deckue U XMMHYECKUE CBOMCTBA, PH- https://m.edsoo.ru/00ade
MCHCHHE a28
XUMHUUYECKHE PEAKIUH, JIEIKALIUE B
OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MoJTy- bubnnorexa [JOK

26 | 4eHMs cepHON KHCIOTHI. XUMHUYECKOE https://m.edsoo.ru/00ade
3arpsi3HEHUE OKPYIKaIoILEn Cpeabl Co- c8a
EAMHEHUSIMU CEPBI

27 | BorumciaeHHe MacCOBOM JOJIH BHIXOAA bu6mmoreka [JOK

IIPOAYKTA peakluu

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

c8a

OO1w1ast xapakTepucTHKa 31eMEHTOB VA-
rpynnsl. A30T, pacipocTpaHEHHE B IIPH-

bu6mmoreka [JOK

28 . https://m.edsoo.ru/00ade
pone, pu3ndecKue 1 XUMHUIECKHe CBOM- ca6
CTBa
AMMHUaK, ero GU3NIECKUue U XuMu4Ie- bu6mmoreka [JOK

29 | ckue cBOICTBa, IOJIy4EHNUE U IPUMEHE- https://m.edsoo.ru/00adf
HUE 004
[IpakTnueckas pabora Ne 3 o Teme bubnuorexa [IOK

30 | «llomyuenue amMuaka, U3y4eHHUE €TO https://m.edsoo.ru/00adf
CBOMCTBY» 180
A30THas KUCOTa, €€ hrU3nuecKue u Xu- bubmmorera [JOK

31 . https://m.edsoo.ru/00adf
MUYECKHE CBOMCTBA 306
Hcnonb30BaHre HUTPATOB M COJICH aM-
MOHHUS B KaU€CTBE MHUHEPATBHBIX Y0- bubmmoreka [JOK

32 | Openuil. XuMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf
OKpY>Karolleu cpeabl COETUHEHUSIMU 518
a3oTa
®ochop. Okeun pochopa (V) u bubnnorexa [JOK

33 | docdopHas kucnoTa, pUnUECKUe U XU- https://m.edsoo.ru/00adf
MHYECKUE CBOWCTBA, MOJTYUYCHHE 68a
HcnonwzoBanue pocharoB B kauecTBe bubmmoreka [JOK

34 | MuUHEpaTbHBIX yAOOpeHUH. 3arpsi3HeHNE https://m.edsoo.ru/00adf
IpUPOTHOM cpenbl hocharamu c20
Yrnepon, pacpocTpaHeHUE B PUPOJIE, bubmorera [JOK

35 o https://m.edsoo.ru/00adf
(u3nyecKre U XUMUYECKIE CBOMCTBA 49

36 | Oxcunasl yriieponaa, ux GU3HYECKUE U XU- bubmuoreka [JOK
MHYECKHE CBOMCTBA. DKOJIOTUYECKHE https://m.edsoo.ru/00adf



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a

HpO6HeMBI, CBA3aHHBIC C OKCUIOM YTIJIC-

ebe
poxaa (IV)
bu6mmoreka [JOK
37 | VYroubHas Kuci0Ta U €€ CONU https://m.edsoo.ru/00ae0
06¢
[Ipaktuueckas padora Ne 4 mo Teme bubnuorexa [JOK
38 | "llomyuenwue yraekucioro rasa. Kaye- https://m.edsoo.ru/00ae0
CTBEHHAsl peakiiys Ha KapOoHaT-uOH" 27e
[TepBoHavaIbHBIC TTOHATHS 00 OpraHUYe- bubnnorexa [JOK
39 | ckux BemecTBax Kak O COEIMHEHUAX yI- https://m.edsoo.ru/00ae0
jepoaa 54¢
bu6nmorexa [JOK
40 | KpeMmHuii u ero coeauHeHU https://m.edsoo.ru/00ae0
80a
[TpakTnueckas padota Ne 5. Perenue
SKCIEPUMEHTANIbHBIX 3a/a4 110 TEME bubmorera [JOK
41 . https://m.edsoo.ru/00ae0
«Baxunelile HeMeTabl U UX COeANHE- b
HUSD)
KontponbHas pabora Ne3 no reme bubnuorexa [IOK
42 | «BaxHneiinne HeMETAJJIbl U UX COEJIUHE- https://m.edsoo.ru/00ae0
HUSD) el8
OO6m1as XxapakTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METaJJIOB. MeTainye- bubmuoreka [JOK
43 | ckad CcBSI3b U METAJUTMUECKasi KPUCTaJUIH- https://m.edsoo.ru/00ael
yeckas pemérka. Pu3nuecKue CBOMCTBA 03e
METaJJIOB
XUMHYECKHE CBOMCTBA METAJLIOB. DJICK- bu6mmorexa [JOK
44 | TpOXMMHYECKUH P HANPSIKEHUN Me- https://m.edsoo.ru/00ael

TaJ1JIOB
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe

OO61mmue crmocoOb! MOTyYeHHUST METAIIOB.
CrnaBel. Beraucienus mo ypaBHEHUSIM

bu6mmoreka [IOK

45 . https://m.edsoo.ru/00ael
XUMUYECKUX PEaKIIUi, €CITM OJIUH U3 pe- 156
areHTOB COJIEPIKUT IPUMECH .
bubmuoreka [JOK
46 | IlonsaTHe 0 KOPPO3UM METAIIOB https://m.edsoo.ru/00ael
278
bu6mmoreka [JOK
47 | IllenouHniec METaJIIBI https://m.edsoo.ru/00ael
4b2
bu6mmoreka [JOK
48 | Oxcuubl ¥ THAPOKCUIBI HATPUS U KaIus https://m.edsoo.ru/00ael
4b2
bu6mmoreka [JOK
[lemouHO3eMeNbHBIC METAILIBI — KaJlhb-
49 . . https://m.edsoo.ru/00ael
LMH ¥ MarHui
Sed
bu6mmoreka [IOK
50 | Baxneiimmue coeMHEHNUS KaIbLIHS https://m.edsoo.ru/00ae
Sed
51 | OO6o6mieHne U cUCTeMaTH3aIs 3HAHUI
N N bu6mmoreka [IOK
JKécTtkocTh BOMIBI M CIOCOOBI €€ yCTpa-
52 https://m.edsoo.ru/00ae]
HECHUS
886
[Ipaktuyeckas padora Ne 6 mo Teme bubnuorexa [IOK
53 | "XKe&cTkocTh BOJBI U METOBI €€ yCTpa- https://m.edsoo.ru/00ael
Henus" ae8
bu6mmoreka [IOK
54 | AmomuHui https://m.edsoo.ru/00ae]
c64
55 | AwmdoTepHbie CBONCTBA OKCHUJIA U TH/I- bubnuorexa [JOK



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

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

OKCHJa
P A c64
bu6mmoreka [IOK
56 | JKeneso https://m.edsoo.ru/00ael
dse
bu6mmoreka [IOK
OKcupl, THIPOKCUIBI U COJIM JKeJe3a
57 https://m.edsoo.ru/00ae3
(IT) m »xene3a (III)
Seb
58 | OO0o006IIeHHe 1 cUCTEMATH3ALMS 3HAHUIH
[Ipaktudeckas padora Ne 7. Pemenue
bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 3324 M0 TeMe
59 N} https://m.edsoo.ru/00ae3
«Baxueilme MeTaIbl 1 UX COeqUHE- de8
HUSD T
BerarcneHus o ypaBHEHUSAM XHMHYE-
CKHX pEaKlui, eCIM OJIMH U3 PEarcHTOB bubmuoreka [JOK
60 | nmaH B M30BITKE MWW COACPKUT IPUMECH. https://m.edsoo.ru/00ael
BrrunciieHust MaccoBOU 1OJIH BEIXOJA 750
MPOJIYKTa PEaKIuu
61 | OO600mEeHNe U CUCTEMATHU3ALMS 3HAHUN
Kontponbnas padota Ne4 o teme
62 | «BaxHeilne METaIIBI M UX COCAUHE-
HUSD
bu6mmoreka [JOK
BemecTBa 1 Matepualbl B IOBCEAHEB-
63 . https://m.edsoo.ru/00ae3
HOM >KU3HHU YeJIOBEKA
50
. bu6mmoreka [JOK
XUMUYECKOe 3arpsi3HEHNE OKPY Karolei
64 cne https://m.edsoo.ru/00ae4
Bl
pen 270
65 | Poisb X¥MMHH B pEIIEHUN IKOJIOTUYECKUX bubnnorexa [HOK

npooemM

https://m.edsoo.ru/00ae4



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

270
. bu6mmoreka [JOK
P . 0600 -
66 C3CPBHBIM ypOK ) OOHICHNE 1 CUCTC https://m.edso0.ru/00ae0
MaTH3aLKs 3HAHUH
doOa
. bubmuoreka [JOK
P . 0600 -
67 C3CPBHBIM ypOK ) OOIICHUE 1 CUCTEC https://m.edsoo.ru/00adb
MaTH3aLus 3HAHUH
33¢
68 Pe3zepBHBI ypOK. 9606IHGHI/IC U cucTe- E;I 65;;?:;;52/%0%9
MaTHU3alus 3HAaHUH
cb2
OBIIEE KO-
JIMYECTBO 68
YACOB IIO
I[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHO-
'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 8 xknacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCTBO
«3marensctBO «IIpocBemenue»
* Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 00IIeCTBO

«M3parenscTBO «IIpocBeeHue

METOJINYECKHUE MATEPUAJIbI IUISI YUUTEJIA
https://resh.edu.ru

https://uchi.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
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