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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUU Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMs COCTABJICHA Ha
OCHOBE TPEOOBAHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW OOpPa30BaTENbHOW MPOrpaMMBbI
OCHOBHOTrO o011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouyell MporpaMMbl BOCIIUTAHMS U C YYETOM KOHLIEMIMM MPENOIaBAHUS
yuyeOHOro mnpeamera «XuMus» B 0Opa3oBaTeldbHBIX OpraHu3auusax Poccuiickoi
denepauni.

[Iporpamma mo xumMuu Aa€T MpeACTaBIEHHUE O IENAX, 00IIel cTparerun oOy4deHus,
BOCIHUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHM Yy4eOHOTO MpeIMeTa, YCTaHaBIMBACT
o0s3aTeNIbHOE TPEIIMETHOE COJEpKaHHUEe, MPEAYyCMaTpUBAET pACIpPEICICHHE €ro 1o
KJIaCCaM U CTPYKTYpPHUPOBAHME IO pa3feiaaM U TeMaM MPOrpaMMBbl 10 XUMUH, ONPEAEIIET
KOJIMYECTBEHHbIE M KAUYEeCTBEHHbIE XapaKTEPUCTUKHU COJEpKAHUSA, PEKOMEHIYyEeMYIO
MOCJIEIOBATENILHOCTh U3YUCHHSI XUMHUH C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW O0ydJaronmxcs,
onpejeNsieT BO3MOXKHOCTH TpeIMeTa MJis peaju3alud TpeOOBaHUM K pe3yibTaram
OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yibTaTaM OOyYeHHs XUMHUU Ha ypOBHE Iieieil
U3y4YeHHs] TpeaMeTa M OCHOBHBIX BHUJOB Y4YeOHO-TIO3HABATEIbHON JIESITEIbHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME XUMHUU CIYXUT OCHOBOM g  (OpMUPOBAHHMS  MHPOBO33PEHHUS
oOy4aromerocsi, €ro MpeACTaBICHU O MaTEePUAIbHOM EIUHCTBE MHpPa, BAXKHYIO pPOJIb
urparT GopMupyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIEHUSX DHEPTUU U 00
HBOJIIOIIUU BEUIECTB B MPHUPOE, O MyTSIX peHIeHUs TI00anbHBIX MPOOJIeM yCTOWYUBOTO
pa3BUTHS 4YEIIOBEYECTBA — CBHIPbEBOM, JHEPreTHYECKOM, MUINEBOM M IKOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3alid BO3MOXKHOCTEH i caMopa3BuUTUs U (opMupoBaHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HaBBIKOB UX  CaMOCTOATENBHOM  y4eOHOW  JIEsITeNbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEJHEBHOM
KU3HU, TaK U B MPOPECCUOHATIBHOMN ACATEIHHOCTH;

3HAKOMHUT CO CIEUU(PUKON HaAyYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO
B3IJI/Ia HA E€IMHCTBO NPHUPOJbI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM HTalmoM B
dbopMHUpPOBaHUY €CTECTBEHHOHAYYHON TPaMOTHOCTH 00YyUaIOINXCS;

croco0CTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO--HAYYHBIM
3HAHMSIM, K TPUPOJIe, K YEIIOBEKY, BHOCHT CBOW BKJIAJ B DKOJIOTHMYECKOE O0pa3zoBaHUE
00yYarOITHUXCS.

JlaHHble HampapiieHHs] B OOY4YEHMHM XUMHUM OO€CHEeUMBAIOTCS  CHEeUUPUKON
coJiep>KaHusl y4eOHOro IMpeIMeTa, KOTOPBIN SIBJISIETCS MEIarorMuecku aJanTUpPOBAHHBIM
OTpakeHHeM 0a30BOM HayKU XMMUU Ha ONPEAeIEHHOM dTane €€ pa3BUTHUS.



Kypc xumum Ha ypoBHE OCHOBHOTO o0OImIero oOpa3oBaHUsI OpPUEHTHPOBAH Ha
OCBOCHHE OOy4YarOUIUMHUCS CHUCTEMbl TMEPBOHAYANIBHBIX TOHATHUH XUMHU, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMOHSITHA OpPraHUYECKOU
XUMHUH.

Ctpyktypa coiepKaHUsi MPOrpaMMbl IO XUMHUU CPOpPMHpPOBaHA HA OCHOBE
CHUCTEMHOI0 OAX0/1a K €€ n3yueHuro. Coqiep:kaHue CKIaabIBACTCSl U3 CUCTEMbI MOHSITHM O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUM 0 XUMHUeCcKol peakuuu. O6e 3TH
CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI 110 MPUHIUITY MOCIEA0BATEIBHOTO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— IIpeACTaBICHUN 00 JIEKTPOJUTUUECKON JUCCOIMAIIMU BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST  (DYHKIIUKM OOBSCHEHWS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOHOCTEUW MPaKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHKe TporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKOW COCTABJIAIONIEH HaydyHOM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
IIEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHus B Hayke. M3yueHue
XUMUHU TIPOUCXOJUT C TMPUBJICUCHUEM 3HAHUW U3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn u3ydeHUHM XUMUU TPOUCXOIUT (HOPMHUPOBAHWE 3HAHUN OCHOB XHMHYECKOM
HAyKd KakKk o00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTHUYECKOW JeATeIbHOCTH
YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJBTYpPHI. 3aaua yaeOHOro mpeameTa
cocToUT B (OPMHUPOBAHWUM CHCTEMBbl XHMHYECKHX 3HAHUH — BaKHEHUIIHUX (HaKTOB,
MOHATUH, 3aKOHOB W  TCOPETHYECKUX  TOJOKEHUH, JIOCTYNMHBIX  00O0OIICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM
MO3HAHUS MPY U3YYCHUH BEIIECTB U XUMHUUYECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX YMEHHA W WX MPUMEHEHUH B Y4eOHO-TIO3HABATENBHONW U y4deOHO-
MCCJIEIOBATEILCKON JICSITEIIBHOCTH, OCBOCHHUU TIPaBWJI 0OE€30MacHOTO OOpaimieHust ¢
BEILIECTBAMU B IOBCEIHEBHOW KU3HMU.

[Ipy w3yueHWn XWUMHUM HA YPOBHE OCHOBHOTO 00mero o0pa3oBaHHs Ba)KHOE
3HaYeHUE TPUOOPETN TaKHe 1IENH, KaK:

— ¢opMupoBaHUE  WHTEIUICKTYaJbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HAaNpaBJICHHOCTh OOYYEHHUsSI HAa CHCTEMATHYECKOE MPHOOIIEHHE OO0yYaroluxcs K
CaMOCTOSITEJIbHOW TO3HABATEIILHOM JIESITEIBHOCTH, HAy4YHbBIM METOJaM I[IO3HaHMS,
GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CLIOCOOHOCTEN K XMMUU;



— o0ecreyeHue yciaoBHi, CIOCOOCTBYIOIUX NPUOOPETEHHIO O0YyYarOIIMMHUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIUH), UMEIOIIMX YHUBEPCATbHOE 3HAUEHUE IS Pa3JIMYHBIX BHUJIOB
NeSATEeNbHOCTH;

— (hopmupoBanue o0uel PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBSCHSITH U OIEHUBATH SBJICHUS OKPYXAIOIIETO MHUPA, UCTIOIB3YS
3HAHUS W ONBIT, MOJYYCHHBIC MPU HU3YYECHUU XUMHUHU, MPUMEHITh HUX MPU PEIICHUU
po0JieM B TOBCEHEBHON KU3HU U TPYJIOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOYYAIOMIMXCS T'YMAaHUCTHYECKMX OTHOIICHHM, MOHUMAaHUs
[IEHHOCTH XUMHWYECKUX 3HAHMM JUIsi BBIPAOOTKH DKOJOTUUYECKH I1€JIeCO00Pa3HOTo
MOBEJICHUS B OBITY U TPYJAOBOM JEATENBHOCTH B IEJISAX COXPAHEHUsI CBOETO 370POBBS U
OKPYKAIOLIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHMsSI OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPO( IS U HAMPABICHHOCTH JaJIbHEHUIIIET0 00yUeHHUS.

OO6miee yuca0 YacoB, OTBEAEHHBIX IS M3YUYEHUsS XMMHU Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuu. Ponb XuMuK B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATperaTHoe COCTOsHUE BemecTB. [lonstue o
MeTOJlaX Mo3HaHus B XUMuU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJNEKYJbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHocuTenbHass artomHas Macca. OTHOCUTENbHas
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XMMAYECKOTO 3JIEMEHTA B COEIUHEHUHU.

KomnuecTBo BemectBa. Moisib. Monsipaas Macca. B3auMoCBsi3b KOJIMUECTBA, MACCHI
U YWClia CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuérel mo QopMmynaM XUMUYECKHX
COE€IMHEHUH.

®u3NYECKUe U XUMMHUUYECKHUE SIBJICHUS. XUMUUYECKasl peakiusa U €€ Mpu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiui (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TOCYJO0M, MpaBWwiIaMu paboThl B JabopaTopuud U
npuémMamu oOpamieHus: ¢ J1abopaTopHbIM OOOpYAOBaHHEM, H3YYEHHE M OIHMCAHHE
du3nuecknux CBOMCTB 00pa3ll0OB HEOPraHMYECKUX BEIIECTB, HaONOIeHHE (HU3MUYECKUX
(aBneHre BOCKA, TastHUE JIbJla, PACTUPAaHUE caxapa B CTyIKe, KUIEHUE M KOHACHCAIUs
BOABI) M XUMHUYECKHX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIOTOM) SBIICHWM, HAOJIOJICHWE W OINMCAaHWE IPU3HAKOB
NPOTEKAHUS XUMMYECKUX peakiui (pas3iokeHue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOpUAOM Oapwusi, pasiokeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMoJielicTBHE kKene3a ¢ pactBopoMm conu meau (Il), m3ydenune crmocoOoB pasneneHus
cCMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JUCTUJUISINS,
xpomaTtorpadus, MPOBEACHHE OYMCTKH TOBAPEHHOW COJIM, HAOJIOJCHUE W ONMHCAHUE
pe3yJIbTaTOB IPOBEJICHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHMS MaccChl,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeilnuMe npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3udyeckue W XUMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunbl. Ilpumenenue kucimopojga. CrnocoObl MNOMYy4YEHHUS KHUCIOpOAa B
naboparopuu U npoMbinuieHHOCTH. KpyroBopor kuciaopoma B npupone. O30H —
aJuIo0TpoInHas MOAU(DUKALIUS KUCTOPO/Ia.

TemnoBoil 3PeKkT XMMUUECKON peakiuu, TEPMOXMMHUUYECKUE YpaBHEHHUS, HK30- U
SHJIOTEPMHUYECKHE PEAKIHMHU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHHUE BO31yXa, YCUJIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bonmopon — snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bojgopoaa B OPUPOJE,
du3nYecKkue U XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE, CrocoObl mosydeHus. Kuciorsl u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcTBa BoAbl. Bona xkak pactBopurens. PacTtBopbl. HacellieHHBIE 1
HEHACBHIIIEHHbIE PACTBOPHI. PACTBOPMMOCTH BEIIECTB B BOJIe. MaccoBasl /107151 BEIIECTBA B
pactBope. XuMHUYECKHE CBOMCTBa BOJbl. OcHOBaHus. Poiib pacTBOpoB B MpupoAE U B
KU3HM 4YenoBeka. KpyroBopoT BOJbI B IpUpoOAE. 3arpA3HEeHHE NPUPOAHbIX BoA. OXpaHa U
OYKCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coequnenuit. Oxcunpl. Knaccudukamms okCuaos:
coyieoOpasyromue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHbIE) U HECOJIeOOpa3yIoIIHe.
Homenknarypa okxcumoB. dusznueckne M XUMUYECKHE CBOWCTBAa OKcuaoB. [lomyueHwue
OKCHJIOB.

OcHoBanus. Knaccudukamuss ocHOBaHUM: MIEIOUYM W HEPACTBOPUMBIC OCHOBAHWSI.
Homenkmarypa ocHoBanuii. OU3NYECKHE M XHMMHUYECKHE CBOWCTBA OCHOBAHMU.
[Tomyuyenue 0OCHOBaHUM.

Kucnorel. Knaccudukamms xucnor. Homenknatypa kucior. Puszndeckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MeTasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. @PuU3HMYECKME W XUMHUYECKHE CBOWCTBAa COJICH.
[Tomyuenue counen.

['eneTnyeckas CBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpPEJECICHUE COJAEpPKaHHUS KUCIOpoJa B BO3AyXE, IOJyUYEHHUE,
coOupaHue, paclo3HaBaHWE ¥  HM3YYCHHE CBOWCTB  KHUCJIOpOJAa, HaOIIOACHHUE
B3aUMOJCHCTBHS BELIECTB C KUCJIOPOAOM M YCIIOBHUS BO3HMKHOBEHHUS W MPEKPALICHUS
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHWE WX CBOMCTB,
NoJiydeHue, coOWpaHue, pacrlo3HaBaHHME W M3YYEHHE CBOWCTB BOJopoaa (ropeHue),
B3aumMojieiictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXKHO — HMCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIeHHE 00PA3I[0B BEUIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOCHHOCTEHW pPACTBOPEHUSI BEIIECTB C PaA3IUYHOW PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEM pACTBOPEHHOIO BELIECTBA, B3AUMOJICUCTBUE
BOAbl C MeTaulaMu (HaTpueM W KalblKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIECIOBAHWE OOpa3lloB HEOPTaHWUYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKd HHAMKATOPOB B pacTBOpax KHUCIOT U
uieouel, u3yueHue B3aumojiecTBusa okcuaa meau (Il) ¢ pacTBopoM cepHON KHCIOTHI,
KHUCJIOT C METAJJIaMH, PEAKIMK HEUTpaIU3aluu, MMOJy4eHNEe HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHHE OJHOI'0 METAJUIa APYTMM W3 PAacTBOpPA COJIM, PELIICHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenme Ki1acchl HEOPraHMYECKUX COCTUHEHUI.

Hepuognueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHUYECKUX dj1eMeHTOB /1.
N. MenaeaeeBa. CrpoeHne aTomoB. XuMHYeCKass CBA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHBIC PeaKIUU



[lepBble MONBITKM KIaCCU(PUKALMH XUMUYECKHUX 3JeMeHTOB. [loHATHe 0 rpymnmax
CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAIbI, TAJIOr€Hbl, UHEPTHbBIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3ylOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

Ilepuonnueckuil 3akoH. llepuomuueckas cucrema XUMHYECKUX dyieMeHTOB [[. .
MenneneeBa. KopoTkonepuoanas u JyiMHHONIEproiHas ¢popmbl [lepuonnyueckoit cuctemsl
xumuueckux 3neMeHToB J{. M. MenneneeBa. Ilepuonbl u rpynibl. OU3HYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIIEMEHTA.

Crpoenune artomoB. CoctaB atoMHbIX saep. M3oromel. OmekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000J0ueK aTOMOB IepBbiX 20 XuMuueckux snemeHToB llepuogmueckoi
cucteMbl JI. WM. MeHneneeBa. XapaKTepUCTHKAa XUMHUUYECKOTO »JJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  HW3MEHEHMsS  pajuyca aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa U Ilepuoanyeckoil CHCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIsl Pa3BUTHUS HaykH U npakTuku. /1. V1. MenzaeneeB — yu€Hbll U IpakIaHUH.

Xumuueckass  cBa3b.  KoBasieHTHas  (mojsipHass W HEMOJsipHasi)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucnenus. OKHUCIHUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4eHre 00pa3IoB BEUIECTB METANIOB U HEMETAJIOB, B3aUMO/ICHCTBUE THIPOKCUAA
OUHKa C pPAcTBOPAMHM KHUCJIOT M IIEJI0OYEHl, MPOBEACHHUE OMBITOB, WJUIHOCTPUPYIOIINX
IpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpEHHE, PEAKIIMU Pa3JIOkKEHHUS,
COCJIMHECHUA).

Mescnpeomemmunie ceasu

Peanuzanusa MeXnpeAMETHbIX CBA3€M IMpU H3YYEHHMM XHMMUUM B 8 KJjacce
OCYIIECTBIISIETCS] YEPE3 UCIIOIb30BaHNE KaK OOINX €CTECTBEHHOHAYYHBIX MOHSITUH, TaK U
HNOHSTUM, SBISIOUIUXCS CUCTEMHBIMH [JISl OTIEJBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
LMKIIA.

OO1iue ecTeCTBEHHOHAy4YHbIE MOHATHS: HAay4dHBIH (DakT, rumoresa, TEOpuUs, 3aKOH,
aHalu3, CHUHTE3, KiIaccu(uKaluusg, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEITMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

@Pusuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJI, W3OTOIIbI,
pPaznoaKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKHUI 3aps], BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKUE BEIUYMHBI, EAMHMIIBI H3MEpPEHHUs, KOCMOC,
IUIaHETHhI, 3BE311b1, COHIIC.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.



9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkuus

[Tepuonnueckuit 3akoH. Ilepuonmueckas cucrema XUMHYECKHX 3neMeHToB [ .
MenneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOJOB, KaNMs, KaJblUsd U UX COCIUHEHUN B COOTBETCTBUH C
MTOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbl XUMUYECKONW CBSI3U. THIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCUMOCTH CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XMUMUYECKHUE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K pPa3JW4yHbIM KJAcCaM HEOPTaHUYECKHX COEIUHEHMI,
TEHETUYECKAS CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMUYECKMX peakluil MO pa3iIUyHbIM IpU3HaKaMm (M0 4YUCTy U
COCTaBy Yy4YacCTBYIOIIMX B PEaKUMHU BEUIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHIO
CTeNIeHEl OKUCIEHUS XMMHUYECKHX DJEMEHTOB, MO OOpaTUMOCTH, 10 YYacTHIO
KaTajau3aropa). DK30- U SHJIOTEPMHUUECKHE PEAKIUU, TEPMOXUMHYECKUE YPABHEHHS.

[lonsiTue o ckopoctu xumudeckor peaknuu. Ilonsitue 00 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [loHsTHEe O TOMOreHHBIX M TE€TePOTCHHBIX
peakuusx. Ilowarue o karanuse. IloHdatne o0 Xmmuyeckom paBHOBecuU. DakTophl,
BIIMSIOIIHAE HA CKOPOCTh XMMUUYECKON PEAKLIMU U MTOJI0KEHNE XUMUYECKOTO PaBHOBECUS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIN OallaHC OKUCIUTENHbHO-
BOCCTAHOBUTEIILHOU peaxkuuu. CocraBiienue ypaBHEHUU OKHCJIUTEIIBHO--
BOCCTAaHOBHTEJIbHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOIMALUU. OJNEKTPOJUTBI U  HEDJIEKTPOJIUTHI.
Katnonsl, aHuoHpl. MeXxaHU3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU  BUJIAMH
XuMHu4eckon cBs3u. Crenens auccornuanuu. CHIIbHBIE U CIa0bIe JIEKTPOJIUTHI.

Peakiiun wmoHHOTO OOMEHa. YCIOBHS NPOTEKAHUS pPEaKIUid HOHHOTO OOMeEHa,
MOJIHBIE U COKpAallléHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KUCJIOT, OCHOBAaHUW U
cojied B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOW aucconuanuu. KadecTBEHHBIC
peakiuu Ha noHbI. [loHsTHE O THApONIM3E CONeH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHUE C MOJEIIAMHU KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (Tpadura m amMasa), CIOKHBIX BEIIECTB (XJIOpHAAa HATPHS),
HCCIICIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIMK OT BO3IECHCTBUS Pa3IMYHbBIX
(akTOpOB, HCCIEAOBAaHUE DIEKTPOIPOBOAHOCTH PAacCTBOPOB  BEHIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, IIEJI0Yel U coiel (BO3MOXKHO MCIOJIb30BAaHUE BHUJIE0 MAaTEPUAIIOB),
IIPOBEJICHNUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKA MPOTEKAHUS pPEAKIUM HOHHOIO
obmeHa (oOpa3zoBaHWE oOcadka, BBIJECICHHE Tras3a, oOOpa30BaHHE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidl (ropeHue,
peaKklUuyu pa3JOKEHMs, COEIUHEHUs), pacClO3HaBAHME HEOPraHWYECKHX BEIIECTB C
ITIOMOIIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNUE dKCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTtanjibl 4 MX coeTMHEHUSA

OO01mast xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHHSI aTOMOB, XapaKTepHbIE
cTeneHu okucieHud. CTpoeHue u pU3NUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XHUMHUYECKHE CBOICTBA Ha MpUMeEpE XJIOpa (B3aUMOJCHCTBUE ¢ METaNIaMU, HEMETAJUIAMU,
miesnoyamu). XjopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IONY4YEHUE,
npuMeHeHue. JlerncTBrue xjopa W XJOPOBOAOPOAA HAa OpPraHU3M 4YeJoBeKa. BakHeniiune
XJIOPHJIBI M X HAXOXKICHUE B TIPUPOJIC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M cephbl. AJIOTpONHbIE MOAM(PUKALMK KHCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3NUYECKUEe U XUMUYECKHE CBOMCTBA. OKCUIbI
cephl KakK TMPEJCTABUTEIN KHUCJIOTHBIX OKCHUJIOB. CepHasi KHUCIOTa, (PU3HYECKUE U
XUMHYECKUE CBOMCTBa (00IIME KaK MpPEJCTAaBUTENsl Kilacca KUCIOT U cHelupUuYecKue).
XMMHUYECKHUE PEAKIUH, JIeKAIlhe B OCHOBE MPOMBIIIJIEHHOTO CIIOco0a MOJyYeHUsl CEpHOI
kucioThl. [IpumeHenue cepHoit kuciaoTel. CoMu CEpHONM KUCIOTHI, KAYECTBEHHAST PEAKIIUSI
Ha cynbdaT-uoH. Haxoxxnenue cepbl W €€ COENMHEHHH B MPUPOAEC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOILIEH Cpeibl COETUHEHUSIMU Cepbl (KUCTOTHBIE JT0KIH, 3arpSI3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALICHUSI.

O6mas xapakrepucTuka 351eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHHUSA. A30T, paclpocTpaHEHUE B NPHUPOJE, (PU3MUYECKHE U
XUMHYecKue cBoiicTBa. KpyroBopoT azorta B mpupoje. AMMHUAK, ero (usmdyeckue u
XUMHYECKUE CBOMCTBA, MoJyuyeHHe W mpumeHeHue. Coilu aMMOHUS, UX (U3HYECKUE U
XUMHYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiiysi Ha HOHbI aMMOHUS. A30THas
Kucinotra, e€ TModydeHue, (QU3NYEeCKHUe ¢ XUMUYECKHe CBOMCTBa (0Omue Kak
NpeICTaBUTENS Kilacca KUCIOT M crneruduueckue). Vcmonp3oBaHne HUTPATOB U COJEH
aMMOHHUSI B KaUe€CTBE MUHEPAJIbHBIX YA0OpECHHN. XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH
Cpelbl COCAMHEHHSIMHU a30Ta (KUCIOTHBIC [OXKIH, 3arpsA3HEHUE BO3[yXa, IMOYBHI U
BogoéMoOB). Docdop, amoTponHble MoguduKanuu Gocdopa, Guznyeckue 1 XUMHIECKUE
croiictBa. Oxcun docdopa (V) u dochopnas kucnora, Gu3nueckue U XUMHUUICCKUE
CBOICTBa, onydenue. Mcnonp3oBanue ¢pochaTtoB B KaueCTBE MHHEPATIBHBIX YIOOPECHHIA.

O6mast xapakrepuctuka saemMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHblE  CTETICHHM  OKHCICHHS.  YIJIEpoA,  aUIOTPOIHbIE  MoaudUKaIuy,
pacnpocTpaHeHrue B Tpuponae, (umdeckue W XUMHUYECKHE CBOWCTBA. AJCOpOIHS.
Kpyrosopot yrinepoma B mpupozae. Okcuabl yriepona, ux (U3MYECKHE W XUMHYCCKUE
CBOICTBA, NIEWCTBHUE HA YKUBBIC OPTraHU3MBI, TIOJyUYEeHUE M MPUMEHEHUE. DKOJIOTHICCKUE
mpoOemMsbl, CBs3aHHBIE ¢ OKcuaoMm yriaepoaa (IV), rumoreza rI00aTBHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA J(¢eKT. YronpHas Kuciaora WM e€ coimu, ux (Qu3ndeckue u
XAMHYECKUE CBOWCTBA, MOyYeHUE U MpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaTt-
noHbI. Mcnonb3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBINIJICHHOCTA U CEJThCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX
yraepona (MeTaH, 9TaH, STWICH, AalleTHJICH, 3TaHOJ, TIUIEPHH, YKCYCHas KHCIIOTa).



[IpuponHble UCTOYHUKH YTIIEBOJIOPOJIOB (yroiab, MPUPOAHBIN ra3, He(PTh), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHATHE O OMOIOTUYECKHU
BOKHBIX BEIIECTBAX: XupaxX, Oelkax, YrjieBojax — W HUX pPOJU B KU3HHM YeEJIOBEKa.
MarepuanbHoe €JMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢uszmdyeckne U XMMUYECKHE CBOMCTBA, MOJyYCHHUE U MPUMEHECHHE.
Coenunenus kpemHusi B npupoje. OOmue npencrapieHuss 06 oxcune kpemuus (1V) u
KpeMHHeBOM kuciotre. CUIMKATBl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue cTpouTeNnbHbIE  MaTepUalbl: KEepaMHKa, CTEKJIO, IIEMEHT, OeToH,
xene300eroH. [Ipobnembl G€30macHOrO MCHOJB30BAHMS CTPOMUTENBbHBIX MaTEpPHAIOB B
MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpa3loB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJISTHOM KHCIIOTHI,
POBEJICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI W HAOJIOJCHUE MPU3HAKOB HX
MPOTEKAHUsI, OMBITHI, OTPAXKAKOIINe (PU3NUECKUE U XUMUUYECKUE CBOMCTBA TAJIOTCHOB U UX
COoeIMHEHU (BO3MOXHO MCIIOJB30BaHNE BUIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3aMu
XJIOPUJOB (TaJOTEHUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COCAMHEHUSIMHU
(BO3MOKHO HCTIOJIb30BAHUE BHUEOMATEpPUANIOB), HAOJIOJICHHE Ipoliecca OOYTIIMBAHMUS
caxapa Toj JeWCTBHEM KOHIIGHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3yUCHUE XUMHYCCKHUX
CBOMCTB pa30aBICHHOW CEpPHOW KHUCIOTHI, MPOBEICHUE KAYCCTBCHHOW peakIuu Ha
cynbdar-uoH M HaOIOJeHNEe MpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (U3HMUECKUMU
cBoiicTBamMu aszora, ¢dochopa U UX CcOeaUHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMAaTepUaIoB), oOpa3lamMu a30THBIX U (GoCchHOPHBIX YAOOpEHHH, IOJydeHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOMCTB aMMHaKa, MPOBEJCHUE KauyeCTBEHHBIX
peakuuii Ha HWOH aMMOHHUS U (ochaT-uOH M HM3YyYECHHE TPU3HAKOB WX MPOTCKAHMS,
B3aMMOJICMICTBME KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeEIbl0 (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEpPUAJIOB), HU3YYEHHUE MOJENEd KPHUCTALUIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, 03HAKOMJICHHWE C IPOILIECCOM aJICOPOIMU PacTBOPEHHBIX
BEIIECTB aKTUBHUPOBAHHBIM YTIIEM U YCTPOMCTBOM MPOTHBOTrasa, MojJydeHue, coonpanue,
pacro3HaBaHUE W M3YYEHHE CBOMCTB YIJIEKHCIOrO Tra3a, MPOBEJACHUE KaYeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-HOHbBl M H3yYECHHE IMPU3HAKOB HX MPOTEKAHUS,
O3HAaKOMJICHME  C  MPOAYKUHUEH  CHIMKATHOM  MPOMBINUIEHHOCTH,  pEIIEHUE
AKCHEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeillne HeMeTaubl U UX COCIUHEHUS.

MeTausibl M UX COeIMHEHUS

OO0miasi XapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojioxxenusa B llepuognueckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHHe MeTaioB. MeTtannuyeckass CBs3b M MeTajulMdecKas
KpUCTAJIIMYECKass pel€Tka. OIEKTPOXUMHUUYECKUN  psii  HaOpsDKEHUW — METasioB.
duzuyecKkue 1 XMMHYECKHE CBOMCTBA MeTauioB. OOIIME CIIOCOOBI MOJYyYEHUs] METAJIJIOB.
[lonsiTie 0 KOPPO3UU METAIIOB, OCHOBHBIE CIOCOOBI 3aIUTHl UX OT KOppo3uu. CIiiaBbl
(cTasb, 4yT'yH, JIOpaTOMUHUN, OPOH3a) U UX NPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lesouHble MeTauibl: MOJOXKEHHE B llepmoanueckoll cucremMe XUMHUYECKHX
snementoB JI. WM. MenaeneeBa, CTpOCHHME HX AaTOMOB, HAXOXJICHUE B MPHUPOJE.



dusnueckue W XUMHUYECKHE CBOMCTBA (Ha mnpuMepe Hatpus U Kanus). OKCUIBI U
TUAPOKCHUIBI HATPUS U Kanusd. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIMHEHHUI.

[IlesrouHO3EMENBHBIE METAJUIBI MAarHUM M KajabLUM: MonokeHue B Ilepuonnueckon
cucTteMe XxuMudeckux dsemeHToB 1. . MenneneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHUE B
npupone. Pusnyeckue M XUMHUYECKHE CBOMCTBA MarHus M Kajublusd. Baxueniue
COeIMHEHUs Kaiblusi (OKCUM, THAPOKCHA, coiu). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpPaHECHMUS.

Amromunuii: nonoxxenue B [lepuoguyeckoin cucremMe XUMUYECKUX 3iaeMeHToB []. H.
MengeneeBa, CTpOCHUE aToOMa, HAXOXJIe€HUE B mpupoae. Dusznueckne U XUMHUYECKHUE
cBoMcTBa amroMuHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUIPOKCUIA ATIOMUHUSI.

Kenezo: nonmoxenue B Ilepuoauueckoid cucremMe XUMHYECKUX 3yemMeHToB [, .
MenzeneeBa, CTpOCHHE aToma, HaxoxJeHue B mpupoae. dusznueckne M XUMHUYECKHUE
cBoicTBa keneza. Oxkcuanl, TuApokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMyd METaJUIOB U CIUIABOB, MX (PU3MYECKUMH CBONCTBAMH,
U3YyUYCHUE  pe3yJIbTaTOB KOppO3uu METaJLJIOB (BO3MOXHO MCIIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIA KaJbIUsS U HATPUS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), UCCIICIOBAHNE CBOWCTB >KECTKOW BOJIBI,
npolecca ropeHus Kele3a B KUCIOpoje (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPUAIIOB),
IIPU3HAKOB ITPOTEKAHUsI KAYECTBEHHBIX PEAKIMM HA UOHBI: MarHus, KaJIblUsl, aTFOMUHUS,
nmuHka, skeneza (II) m xenesa (l11), mequ (Il), HaGmromeHue W ommMcaHWe IPOIIECCOB
OKpallMBaHMs IJJaMEHM MOHAMHU HATpUs, Kajus W KajdbLHs (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEpPUAJIOB), HCCIEqOBaHUE aM(OTEpPHBIX CBONCTB THUAPOKCHAA AIIOMUHHUS U
TUAPOKCHUIA IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTasisl
U UX COCUHECHUSY.

XuMHA U OKPYXKAKINAA Cpeaa

BemectBa w Marepuanbl B MOBCEIHEBHOW JKWU3HU 4elioBeKa. beszomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XUMHUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpyXkarwlleil cpeabl (mpedenbHas JOMycTHUMas
KOHLIeHTpaus: Bemects, gaigee — [I[JIK). Ponp xuMum B pemieHWH HKOJOTHUECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

u3ydeHrue oO0pas3loB MaTepuasioB (CTEKJIO, CIUIaBhl METaJJIOB, IOJMMEpPHbIE
MaTepuarbl).

Mexcnpeomemunie cea3u

Peanuzamus MexnpenMeTHBIX CBS3€M NpU H3Yy4YeHUM XHMMUH B 9 Kiacce
OCYIIECTBIISIETCS] YEPE3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbBIX OHSITUMN, TaK U
MOHATHUH, SBJIAIOIIAXCS CUCTEMHBIMU ISl OTJIEJIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO
LHKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYyYHBINH (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanmM3, CHUHTE3, KiacCcu(UKaIusi, TEPUOIUIHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MOJICIIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIM A()QPEKT, TEXHOJIOTHSI,
MaTepHaIbI.

dusnka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWI, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJIEKYJa, JJICKTPUYSCKHHA 3apsj, TPOBOJAHHUKH, IOJIYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIECTBa,
ra3, pacTBOp, pPacCTBOPUMOCTb, KPHCTALIMYECKAs PpEMmETKA, CIUIaBbl, (HHU3UICCKUE
BEJIMYHMHBI, CAWHUIIBI HW3MEPEHHUs, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Connue.

buonorusi:  ¢dotocuHTe3, abIXaHue, Owocdepa, OSKOCHCTEMa, MHUHEPAITBHBIC
yIOOpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpandbl, TOPHbIE TMOPOAbI, IOJIC3HbIE
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.



IHIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE pPe3yJabTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOA¢ OOy4YeHUsS XHMHH B EIUHCTBE Y4YeOHOW U BOCIHMTATEIHLHOMN
JESATENHPHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHMUCKUMHU COIIMOKYJIBTYPHBIMUA U
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, NTPUHATBIMH B OOIIECTBE MPaBUIaMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COLMATH3AIIH
00y4Jaromuxcs.

JIMYHOCTHBIC Pe3yJbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIONUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOW TIO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIUN M PACIIUPEHHUE OTBITA JISATCIIbHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICJUIO, TTOHMMAaHHUS 3HAYCHUS XUMHUYCCKOW HAYKW B KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH  BIAJNETh JOCTOBEPHOW HMHQOpPMAIMEH O TEepeaoBBIX
JOCTIKEHUSAX M OTKPBITHSX MHPOBOW M OTCUCCTBCHHOW XMMHH, 3aMHTCPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJICTABIICHUSI O COIMAIBHBIX HOPMaX M MpaBUIaX MEKIUIHOCTHBIX OTHOIICHHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B  OOINECTBEHHO  TIOJIE3HOW,
y4eOHO-MCCIIEI0BATEIILCKOM, TBOPUECKOW M IPYTHX BHIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW ACSITENFHOCTH TIPU BBITOJIHEHUN YY€OHBIX, TO3HABATEITHLHBIX
3a/a4, BBIMOJHCHUA XHMHUYECKUX OKCIIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TIpOIlECCe ITOW y4eOHOM
JESTEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBENICHUE ¥ IMOCTYIIKH CBOMX TOBAPHIICH C
MO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YUYETOM OCO3HAHHUS TOCIEICTBUN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHUMAaHUS CYINHOCTH HAyYHOW KApTUHBI MHpa, TMPEACTaBlIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SX YEIIOBEKAa C MPUPOHON CPEoi, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIFHBIC MOTHBBI, HANIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHWN 1O XWMHH,
HE0OXoMUMBbIe NIl OOBSICHEHUST HAOII0/IaeMbIX TPOIECCOB M SIBIICHWH, IMO3HABATEIHHOM,
MH()OPMAITMOHHONW M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIHLHOMN
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPATypOH, JOCTYIMHBIMU TEXHUYCCKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;



MHTEpEC K 00YyUYEHUIO U MO3HAHUIO, JTI0O03HATENBHOCTh, TOTOBHOCTh U CLIOCOOHOCTD
K CaM000pa30BaHMIO, IPOEKTHOM U HCCIEAOBATEIBCKONU JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME UEHHOCTH U3HHM, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBBII 00pa3 *U3HU, OCO3HAHHUE MOCIEIACTBUN U HENPUSITHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  aJKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
coOI0IeHus ITpaBuil 0€30MaCHOCTU IPHU OOPAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
U peaJbHOU )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEeC K NPAKTUYECKOMY HU3Y4YeHHIO npodeccuii W Tpyna pa3inuyHOIro poja,
yBaXEHHE K TPyAy M pe3yjibTaTaM TPYAOBOM JAESITENIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS] TPEAMETHBIX 3HAHUM 1O XHUMHH, OCO3HAHHBIA BBIOOP WHAMBUIYATHHOU
TPACKTOPUU TPOAOJKEHUST 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIIHON
npodeccUOHaIbHON AESTENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKHU 1€JeCO00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHUKY KU3HM Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHE IEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTU COOJIIOJICHHSI TpaBuWil 0€30MacHOro
MOBEJICHUSI TIPU pabOTe C BEUIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3J0POBHIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, MMOJTydaeMble MPU U3YYCHUN XUMUU, JIJIST pEUICHUs
3aJla4, CBA3aHHBIX C OKPYJKAIOWICH NPUPOJHOW CpEeIoW, sl TMOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TI00ATBFHOTO XapaKTepa dKOJOTHUYECKHUX MpoOieM
U IIyTEil UX pELIeHUs TOCPEICTBOM METOJI0B XUMHUH, SIKOJIOTUUECKOTO MBIIICHHS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeTanpeaMeTHBIX PE3yIbTATOB BBICIAIOT 3HAUUMBIE JIJIsT (POPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT,
CUCTEMA, MPOLECC, 3KCHEPUMEHT MU JPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX YYEOHBIX MpeIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM U3 3TUX MPEIMETOB
dbopMHUpOBaTH TPECTABICHUE O IETOCTHOW HAYyYHOW KapTWHE MHpPA, M YHUBEPCAIbHBIC
ydeOHble NeWcTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
oOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBIICHUIO YUeOHOU €S TETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHUS] PU OCBOCHUU 3HAHUM:
PacKpbIBaThb CMBICII XUMUYECKUX TMOHATHN (BBIIENATh HX XapakTEpHblE MPHU3HAKH,



YCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMU TOHSATUSMH), HCIOJIb30BaTh MOHSATUS IS
OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBIICHUM, BBIOUpPATh OCHOBAHUSI U KPUTEPHUHU JJIsI
KJaccupuKalMu XUMHUUYECKUX BEIIECTB W XUMUUYECKUX PpEaKLUi, YCTaHaBJIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YYEHHS, CTPOUThH JOTUYECKHUE
paccyxaeHusi (MHIYKTHBHBIE, JEIyKTUBHbIC, IO aHAJOTWHW), JejaTh BBIBOJALI U
3aKJIIOYCHUS;

yMEHHE TPUMEHSTh B TpollecCe TMO3HAHUA MOHATUS  (MPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMUYECKUE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHUMUH,
peoOpa3oBBIBATh MIMPOKO NPUMEHSIEMBbIE B XUMHUU MOJCIBHBIC TMPEJCTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA), XUMHUYecKast GopMysia U YpaBHCHUE XUMUYECKOU
peakiuu — NP pelIeHUH y4eOHO-TIO3HABATEIbHBIX 3a/1ad, C YYETOM STHUX MOJEJIbHBIX
NPEJACTaBICHUN BBISBIAThL M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKUA H3Y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XUMHUYECKUX DPEaKIHUM, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIC CBSI3M M TMPOTUBOPEUHUS B H3Y4aEMbIX
mpoliieccax U sIBJICHUSX.

Ba3oBrble ncciaenoBaTeIbCKHE TeiCTBHA .

yYMEHHUE UCIIOIb30BaTh MOCTABICHHBIC BOMPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUS,
a TakkKe B KaueCTBE OCHOBHI JIsi (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OPTraHW3allMd U  IPOBEJICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOJI0AaTh 32 XOJA0M Mpoliecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATH €T0 Pe3yNbTaT, PopMyIUpoBaTh 000OIIEHNS U BBIBOJBI 110 Pe3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOJeIaHHOHN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMPATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIMIO Pa3TUYHBIX
BUJIOB W (OpPM TMPEICTABICHUS, TOJy4aeMyl0 HW3 pa3HbIX HCTOYHUKOB (HAY4YHO-
HOMyJIApHAs JINTepaTypa XUMHUYECKOTO COJCpP)KaHMS, CIPAaBOYHBIC TOCOOHS, PECypChI
HNHTepHeTa), KpUTHYECKH OIIEHUBATh MMPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YyMEHHE TPUMCHSATH pa3IMYHBIE METOJBl W 3alpochl IPH IIOMCKE U OTOOpe
nH(pOpMAIMK M COOTBETCTBYIOIINX JAHHBIX, HCOOXOAUMBIX IS BBIITOJHEHUS YUSOHBIX H
MMO3HABATEIBHBIX 3a/Ja4 ONPENCIIEHHOrO0 THITA, IPHOOPETCHHE OIbITa B 00JACTH
WCIIOIb30BaHUs HHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIBTYPOI
AKTHBHOTO HCIIOJB30BAaHUS PA3IUYHBIX IMOMCKOBBIX CHUCTEM, CAMOCTOSTEIIBHO BBIOMPATH
ONTHUMaJIbHYI0 (GOpPMYy TpEACTaBICHUS HHOOPMAMM W WUIIOCTPUPOBATH pelllacMbIe
33/1a9M HECJIIOKHBIMHA CXEMaMH, JuarpaMMaMH, JIPYTUMH GopMaMHu TpaduKkd H HX
KOMOMHAIIUSIMU;

YMEHHE MCIIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce YueOHOM 1 MCCeI0BaTeIbCKON
NEATeIBHOCTH WHOOPMAIIMIO O BIMSHUM TMPOMBIIIJICHHOCTH, CEJIHCKOTO XO3SHCTBA H
TPaHCTIOPTa HA COCTOSHUE OKPYKAIOIIECH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBepPCcAIbHbIE YUeOHbIE JeliCTBHS:



yMEHHUS 3aJlaBaTh BOIPOCHI (B XOJl€ nuaiora u (Wiau) AUCKYCCHM) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYIUPOBATH CBOU MPEHJIOKEHUS OTHOCUTEIBHO BBITIOJTHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUS TIPEACTAaBISATh MOJYYCHHBIE PE3yJbTaThl MO3HABATEIBLHON NIESITEIBHOCTH B
YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTAlMI0 PE3YJIbTATOB BBITIOJIHEHUS
XUMHUYECKOTO JKCIepUMEHTa (J1a0OopaTOpPHOrO OMbITa, JIabopaTOpHOM pPabOTHI 1O
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUS  Y4eOHOTO  COTPYJHHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEIBHON W HCCIIEIOBATEIbCKON AEATEILHOCTH TPH PEIICHUH BO3HUKAIOIINX
npoOJjieM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJACOBaHUS MO3UILMM (00CYX IeHUS,
oOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPJAWHALIMS COBMECTHBIX JCHCTBHIA,
OTpeIeSICHUE KPUTEPHUEB 0 OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U IPYTHUE).

PeryasiTUBHBIE YHUBEPCATbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSTENILHO  ONpeNeNsiTh Iedu  JEATEeIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIIAITh, KOHTPOJIUPOBATh M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITEeNbHOCTh, BbIOMpaTh Hambonee >P(GEeKTHUBHBIE CMOCOObI pelIeHUsT Y4eOHBIX U
MO3HABATEBHBIX  3a7a4, CaMOCTOSITEJIbHO  COCTAaBJISITh WM  KOPPEKTHPOBATH
PEJIOKEHHBIH aJITOPUTM JCHCTBUM TNMPU BBIOTHEHUU 3aJIaHUN C YYETOM TOJYyYEHUS
HOBBIX 3HAaHMH 00 WH3ydyaeMblX OOBEKTaX — BEIIECTBAX U PEAKIHIX, OIICHUBATH
COOTBETCTBHME TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1€, YMEHHE HCMOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJJIaraéMble B yCIOBUU 3aJIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOEHHUIO 0053aTEIBLHOTO COJEpIKaHMUS,
YCTAaHOBJICHHOTO JTaHHOW (QeqepanbHOi paboueld MporpamMmoi, BBIACISIIOT: OCBOCHHBIC
0o0ydJaromuUMHCsl Hay4dHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JNEHCTBHM, CreU(pUISCKHE IS
peIMETHON o0nacTu «XUMHUS», BUIBI ACSTEIBHOCTH MO TOTYYSHUIO HOBOTO 3HAHUSA, €TO
MHTEPIIPETAIlMK, TPEeoOpa3oBaHUI0 W TPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX M HOBBIX
CUTYalUsX.

K konmy oOyuenus B 8 Kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

epaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSITHH: aTroM, MOJIEeKyJa,

XUMUYECKUI 3JEMEHT, NPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpPOIHAasT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas U
MOJIEKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JI0JISI XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIN 00BEM, OKCUI, KUCIIOTA,
OCHOBAaHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCJICHUS, XUMHYECKas
peaknus, KaaccuuKaIms peakiuii: peakiui COSANHEHMS, PEAKIINHA PA3TOKECHUS,
peakiuy 3aMelICHHs, Peaknuu OOMeHa, 9K30- M DHIOTCPMUYECKHE PEaKIINH,
TETUIOBOM 3 (PEeKT peakiuu, SApOo aToMa, SJICKTPOHHBIM CJIOM aToMa, aTOMHas
opOutanb, paanyc aroMa, XUMHUYECKas CBsA3b, IMOJSPHAsT M HEMNOJspHas
KOBQJICHTHAs1 CBSA3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAasl J10JIs
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIlUs) B paCTBOPE;



e WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATUNA M MPUMEHSTH 3TH
MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAILCHUM;

¢ CMOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY HJisi COCTaBieHUS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OIIPE/ICIIATh BAaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, CTEIECHB
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K
OnpefeIEHHOMY KJlacCy COEIMHEHHMH 1Mo ¢GopMmynaMm, BHJI XUMUYECKOM CBS3HU
(KoBaJIEeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

e packpeiBaTh cMmbIch lepuonndeckoro 3akona /Jl. . Menaeneesa: 1eMOHCTPUPOBATH
NOHMMAaHWE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB OT UX
nosioxeHusa B Ilepuoamyeckoil cucTemMe, 3aKOHOB COXPAaHEHHsI MAacChl BEILECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;

¢ ONKUCHIBATh W XapakTepu3oBaTh TabnuuHyr0 Gopmy I[lepuonnueckoit cuctemsl
XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAsi moarpymnna (A-rpymnma)» u
«robounas noarpynna (b-rpymnma)», manabsie U OOJbIINE MEPUOJbI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcss B Tabmuue «llepuoanueckas cucrema
xumuyeckux snemeHToB JI. M. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH
CTpPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj fjpa, 00Iee 4Hucio
ANIEKTPOHOB U PACTIPEIEICHUE UX TI0 AIEKTPOHHBIM CIIOSM);

e KJIACCU(UIIUPOBATh ~ XUMHMYECKHE  DJIEMEHThI, HEOpPraHMYecKHe  BEIIeCTBa,
XUMUYECKHE peaKkiuu (110 YHUCIYy U COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB,
o TeTuIoBoMYy (P dexTy);

e XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIME XMMHUUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEpKAasi ONHCAaHUE NpPUMEpPaMH MOJEKYISPHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

 IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3JINYHBIX YCIOBHUSX;

¢ BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3J€MEHTa MO (hopMyse COeAMHEHHUS, MaCCOBYIO
JOJIF0 BEIIECTBA B PACTBOpE, IMPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOU
peakuu;

e IPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON E€ITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHe, CHCTeMATH3allhi0, KIAaCCU(DHUKAINIO, BBISBICHUC
MPUYMHHO--CJICICTBEHHBIX CBSI3€d — JUISI M3Y4YEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUSI — HAOIIOJCHHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

eCJIEIOBATh MpaBWJIaM I[OJb30BaHUS XMUMHUYECKOW TOCYIOW U J1abOpaTOPHBIM
o0opyIOBaHNEM, a TAK)KE MPaBUIIaM OOPAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLMSIMU 1O BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCcCOBOM JOJIEM PAaCcTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBATh W IPOBOAUTH XUMHUYECKHE OSKCIIEPHUMEHTBI 10



pacIlio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIbI0 HMHAMKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JIPyTHUE).
K xoniy oOyuenuss B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUUECKUN IJIIEMEHT, aTOM,
MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakiusi, XUMHYECKas CBs3b, TEIJIOBOM 3h(eKT peakuuu, MOJIb, MOJSPHBII
00bEM,  pacTBOp,  DIEKTPOJMUTHI,  HEAICKTPOJUTHI,  AICKTPOJIUTHUYECCKAS
JMCCOIMAIINSI, PEAKIIMM MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUIECKOe PaBHOBECHE,
oOpatuMble W HEOOpaTHUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKiluu, OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBJICHUE,
ajuiotponusi, amMpOTEPHOCTh, XUMHUUYECKas CBsI3b (KOBaJe€HTHAasl, WOHHAas,
METaJUTMYeCcKas), KpPUCTA/UIMUECKas pemI€TKa, KOppO3us METalioB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peakIiuu, TMpeienbHo aomyctuMas kouueHtpamus [TJIK
BEIIECTBA;

 ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITUN W MPUMEHSTH 3TU
MOHSITHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

* ICTIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS COCTaBieHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPENENATh BAJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUUYECKUX OJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIECKHOCTh BEIIECTB K ONPEAECIEHHOMY
KJIaccy COoeAMHeHUN 1o QopMmyiaM, BHJI XUMUYECKOW CBS3U (KOBajJeHTHas,
MOHHAsl, METaJNINYecKas) B HEOPraHUYECKUX COEAMHEHUSAX, 3apsJ HOHa IIO0
XUMHYECKOU (popmyre, xapakTep CpeAbl B BOJHBIX PAacTBOPaxX HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAINTIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpeiBaTh  cmbici  llepuommyeckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHHWE: OMHUCHIBATH U XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileproandeckoit CUCTEMBI XUMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATHS
«rmaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpymnma (b-rpymma)y», manbie
U OONbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOphIE MMEIOTCA B
MEPUOANYECKON TaOIMIE, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsAn sApa, OOIIee YHCIO DJICKTPOHOB H
pacnpeiesieHue UX Mo 3JIEKTPOHHBIM CJI05IM), OOBSICHIThH O0IIMEe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B MIpeeiax MaibiX epUoa0B
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

e KJJaCCU(PUIIUPOBATh  XMMHYECKHME  DJIEMEHThl, HEOPraHWYEeCKHUE  BEIIEeCTBa,
XUMUYECKHE peakiuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEILIECTB,
o TemioBoMY 3(P(deKTy, M0 HM3MEHEHHUIO CTENEHEeW OKUCICHHS XUMHUYECKUX
AJIEMEHTOB);



e XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIME U CIEUUPUUECKHME XMMHUYECKHE CBOMICTBA
INPOCTBIX W  CIOXKHBIX  BEIIECTB, MOATBEP)KIAAas ONHUCAHUE MIPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA;

¢ COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTHYECKON IUCCOLMALMM KHUCIOT, LIENOYed u
CoJiel, TIOJIHBIE U COKpAIl€HHbIE YypaBHEHHsS pPEakUuid HOHHOro OOMEHa,
YPaBHEHMS PEaKLMi, MOATBEPKIAIOUIUX CYIIECTBOBAHUE TE€HETUUYECKOH CBS3H
MEXIY BELIECTBAMHU PA3IUUYHbBIX KJIACCOB;

* PaCKpbIBaTh CYUIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MUX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHMS] XUMUUYECKUX MTPEBPAILICHUN B pa3JIMYHBIX YCIOBUSAX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJSIPHYIO Macchl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIEMEHTa MO (QopMylie COEIUHEHUSI, MaCCOBYIO
JI0JIF0 BEIIECTBAa B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;

eCcOONIONATh TMpaBUiia TOJIL30BAHUS XUMHUYECKOM TOCYJIoM H J1abopaTOPHBIM
o0opyAOBaHUEM, a TaKXKe IMpaBuiIa oOpalleHus C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKIMSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKHX OMBITOB IO
NOJIYYCHUIO U COOMpaHUIO Ta3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKUCIIOrO
rasa);

e IPOBOJUTh PEAKLUUM, MOATBEPXKIAIONIME KayeCTBEHHBIM COCTaB pPa3IUYHBIX
BEIIECTB: PaclO3HABATh OINBITHBIM MyTEM XJIOpHUI-, OPOMU-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

e IPUMEHSATH OCHOBHBIE ONEPALUHA MBICIUTEIBHON JAESTEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AINIO0, BBISIBICHUE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€U — JJI1 M3YUYEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIHUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHMA — HaONIOJACHHE, W3MEpPEHHUE, MOJCIUPOBAHUE,
AKCHEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IlepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa TOK
) P https://m.edsoo0.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HICCTBA 1 XHMHIHCCKHE peaKitiu https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonstue o kucnorax u bu6moreka [IOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACChI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xummnuecknx 3jemMeHToB JI. U. MenneneeBa. CTpoenne arToM0B. XMMHUYeCKas

cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

[Iepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
XUMUYECKUX dneMeHToB 1. Y. https://m.edso0.ru/7f41837c
Mennene-esa. CtpoeHue aroma

3.2 XuMu4eckas CBS3b. 8 1 bu6mmoreka [JOK
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OKHUCIIUTEIIBLHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydieHue 3HaHuN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyIHpL. +p https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 1 MX COeIMHEHHUS
3.1 OO0111€e cBOIiCTBA METAILIIOB 4 bubmnorexa [IOK

https://m.edsoo.ru/7f41a636
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3.2 Baxxuetimmme MeTamuibl U X COSTUHCHUS 16 brbamorexa LHOK
https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus n okpy»kaiomnias cpeaa
4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

8 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydYeHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
(nenens) pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 1 bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAX TIO3HAHUS B XUMUHU 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0d227e

3 CrapToBas muarHocTuka (13 pe3epna) 1 2
[IpakTueckas padorta Ne 1 «IIpaBuna paboTsl

4 B J1abopaTopuu ¥ MIPUEMBI 0OpaIeHHS ¢ 1 2 Bubnuorexa LTOK

paTop P pat https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)

5 Yuctele BemecTBa 1 cMecH. CriocoObl 1 3 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

6 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 3 bubmorexa HOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
7 A 1
TOMBL I MOICHYIEL 4 https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) bubnunoreka [JOK

8 1 4
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

9 I1 1

POCIRI® 1 CHONHEIC Bemectsa > https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK

10 A - 1

TOMHOTMOINCIYIBIPHOS yHemie > https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBA BEUIECTB. Bu6 OK

11 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 6 nomorexa 11

XUMHWYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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12 OTHocuTeNbHAs AaTOMHAs Macca. i bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 107151 XMMHUYECKOTO dJIEMEHTa B ; bubmuoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
14 KomnnuectBo BemecrBa. Mosbs. MossipHast - bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
15 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. 8 bubmmoreka [IOK
XHUMHUYEcKas peaKus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycioBHs MPOTEKAHUS 8 bubnuorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
17 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. 9 bubmuotexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
18 BrramcieHns KoJInm4yecTBa, MacChl BEIIECTBA I10 9 bu6moreka [IOK
YPAaBHEHUSAM XUMHUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccndukanus XuMuueckux peakuuu
19 (coe HI?;HHHH A3JI0KCHUS 3a1\I;e eHHI/Iﬂ 10 Bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
20 sHIMKIoneauct. O600IeHNE 1 10 Bubmiorexa LIOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUH
21 Kontponbhas padoTta Nel o teme «BerectBa 1 bubnuoreka [JOK
Y XUMHYECKHE PEaKIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
22 Kncizxo AJIEMEHT M MPOCTOE Beﬂy;(CTBO 11 bubmiorexa LIOK
poa P . ' https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMHUIECKHE CBONCTBA
23 KHCTopoa (peakinu OKUCIICHUS, TOPEHHE) 12 bubmmorexa HOK
poAd {peatd > TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
24 CriocoOBI MoTy4eHus: KUCTIOpOo/ia B 19 bubnmoreka [JOK

J'Ia60paTOpI/II/I " IPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpumeneHnue kucnopoaa

TemmoBoit 3 (hekT XUMHUIECKON PeaKIIuH,

25 IIOHATUE O TEPMOXUMHUUYECKOM YpaBHECHUU 13 buGnuorexa HOK
P yp ’ https://m.edsoo.ru/ff0d4790
3K30- U 3HIIOTepMI/I‘-ICCKI/IX peaKHI/IﬂX
TOHJII/IBO HE(PTH, OJIb U MCTAH ).
26 3ar azHe}EHeqllosnyra CHocoObI ()3r0 13 bubmmorexa [TOK
P yxa https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[IpakTueckas padora Ne 3 o Teme
27 «[Tonyuenne u cobupaHme KHUCIopoaa. 14 bubmorera [JOK
i . P posa, https://m.edsoo.ru/ff0d4ae?
W3YYCHHE ero CBOMCTBY
28 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. 1 bu6moreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
29 dOusnvecKkue U XMMHUYECKHUE CBOMCTBA 15 bu6moreka [IOK
BoJiopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
30 I1
OHATHE O KHCJOTAX 1 COIAX 15 https://m.edsoo.ru/ff0d50d2
31 CriocoOpl mosrydeHust BOJ0poa B 16 bubmuorexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
32 «[Tonyuenne u codbupanue BOJOPOIa 16 bubmorexa HOK
i N p Aopoaa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
bubnmuoreka [JOK
33 M 1 00BE .3 A
OJISIpHBIN 00BEM Ta30B. 3aK0H ABOTAIPO 17 https://m.edsoo.ru/ffod542e
Brruncienus o0b€Ma, KOIHYECTBA BEIIECTBA
34 rasa 1o ero U3BECTHOMY KOJIMUECTB 17 bubmmorexa [JOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
35 €aKI[MHA Ha OCHOBE 3aKOHA 00BLEMHBIX 18 bubmmorexa [JOK
bearh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
N bubmuoreka [JOK
36 dusnueckre U XUMHUYECKUE CBOMCTBA BOIbI 18

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

37 CocraB ocnoBanwii. [1o e 00 Karopa
1A OCHOBAHHIL. TIQIATHE 05 HIVIHKATOpax 19 hitps://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe U
38 HEHACHIIIIEHHBIE pacTBOPBI. MaccoBast 10Jis 19 bubmmorexa LIOK
P peL https://m.edsoo.ru/ffod5b40
BEIIECTBA B PaCTBOPE
[Ipaktudeckas padora Ne 5 o teme
39 «l?l I/IFOTOBJ‘ICHEC ACTBOPOB C OTIPE/ICIEHHOM 20 Brbmiorexa LIOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA»
40 KonTponsnas pabora Ne2 no teme 20 bubnuorexa [JOK
«Kucmopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342
41 Oxkcuapl: cocTaB, KiaccuduKaus, 1 bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHU4YECKHE CBOMCTBA
42 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX 21 bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
43 22
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonydyenune n XMMHUYECKHE CBOMCTBA 22 bubnuoreka [JOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
45 Kucnoter: cocraB, knaccudukanms, 23 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT 23 bubmmorexa HOK
i https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnnoreka [JOK
47 . 24
MOJIYYEHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
ITpaktuyeckas pabora Ne 6. Pemenue
48 SKCIIEPUMEHTAIIbHBIX 33a4 110 TEME 24 bubnunoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
49 I'enernueckas cBs3b MEXAY KilaccaMu 2% bubnuorexa [IOK

HCOPraHN4CCKUX COCIMHEHUH

https://m.edsoo.ru/00ad9a50
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bubmuoreka [JOK

50 O0001Ienne U cucTeEMaTH3a 3HAHUN
HHCHHIE 1 CHETEMATHSALIA SHAHIH 25 https://m.edso0.ru/00ad9cb?2
51 KonTtponsHas padota Ne3 mo treme "OcHOBHBIE 2% bubmmorexa [IOK
KJIACChl HEOPTraHUYECKUX COCTUHEHHM" https://m.edsoo.ru/00ad9ela
IIepBBle HOMBITKA KilacCU(PpUKALIUN
52 XI/II\I/)[I/IHCCKI/IX 3JIEMEHTOB E)[OH;[II/Ie or nax 26 bubmorera [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
53 CUCTeMa XUMHYeCKHX 31emMeHToB J[. 1 27 bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Meuneneena
54 Tlepuoapl, rPyHIIIBLL, IOATPYIIBI 27 bubmaorexa LOK
PHOJIBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. 28 bubmuotexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
56 anemeHToB Ilepromnueckoit cucremsr J1. 1 28 Bubnuorexa LTOK
pHOZ o https://m.edsoo.ru/00ada6hbc
Meuneneena
XapakTepucTHKa XUMHUUYECKOTO DJIEMEHTA T10
. bu6mmoreka [JOK
57 ero nosioxeHuto B [leproaudeckoit cucteme 29
https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3nauenue [lepuoamyeckoro 3akoHa ajis
58 a3BUTHS HayKu U npaktuku. . 1 29 Bubmiorexa LIOK
P y ~ p _ A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH, IEAaror U rpaKJaHuH
59 DIEeKTPOOTPULIATENLHOCTh ATOMOB 30 bubnnoreka [JOK
XUMHAYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 HNonnag xuMu4ueckast CBsI3b
30 https://m.edsoo.ru/00adac34
61 KoBanentHas moagapHast XUMHUYECKAsT CBI3h 31 bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 KoBanenTHas HemoysipHas XMMUYECKasi CBS3b 31

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

1
63 Crenens oxHCeHI 32 https://m.edsoo.ru/00adae28
64 OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE PEAKIIUN 1 32 buGnuorexa [IOK
peaxi https://m.edsoo.ru/00adb076
bubmmoreka [{OK
1
65 OKHUCIIUTEIN U BOCCTAHOBUTEIN 33 httos://m.edsoo.ru/00adb076
66 KonTponsnas pabora Ne4 o teme «CtpoeHue 1 33 bubnuorexa [JOK
aToMa. XUMHAYECKas CBI3b» https://m.edsoo.ru/00adb486
Pesepsusblil ypok. O000IIIEHNE 1
67 CI/ICTEMZLTI/ISZEI/I?I 3HaHI/H;1]I (ITpomexxyrouHnas 1 34 brmmorexa [OK
p T https://m.edsoo.ru/00adb33c
aTTecTraius)
68 PesepBHblit ypok. O60011IeHNE 1 1 34 bubnuoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudgpoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3y4yeHHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
(wenenst) pecypcsl
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [{OK
1 crucTeMa XuMHU4YecKkux 3yeMeHToB JI. 1. 1 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 1 Bubnuorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MepUOI0B

3 Knaccudukarnus 1 HOMeHKIaTypa 1 ) bubmuorexa [JOK
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoil CBS3U U THUIIEI 1 5 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 1 3
OCHOBHBIX Pa3fIelIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMu4ecKuX peakiui 1mo 1 3 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKOHN PEaKInu.

7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 4 bubmiorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

3 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 4 bu6mmoreka [JOK
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK

9 1 5
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOSIUTUUECKON JUCCOLUALUY. 1 5 bubnuorexa [IOK



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

CunbHbIe U crtabble AIEKTPOIIUTHI

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

bubmuoreka [JOK

11 u 7
OHHBIC YPABHCHI pEaiiit 6 https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 6 bubmmorexa [TOK
ped o https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON 7 bubmmorexa LOK
p p https://m.edsoo.ru/00add8b2
JIUCCOLMAIAN
bubmmoreka [{OK
14 IIo €0 0JIN3€E COJIEN
HATHE O THAPOH fren ! https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O0001IeHne 1 cucreMaTusa 3HAHUM
THCHHE 1 CHCTEMATHSAMHA SHATHH 8 https://m.edsoo.ru/00addd12

16 [IpakTueckas pabota Ne 1. «Pemenue 8 bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOLIMAIIA 9 bubmorera [IOK

P g AT https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO0mrast XxapakKTepUCTHKA FaJIOTeHOB. 9 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XAMHYECKHE CBOICTBA, HOJIVYCHUE 10 Eubmorexa HOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTueckas pabota Ne 2 o Teme
20 «[lonyyeHune COISIHON KUCIIOTHI, U3YUYEHUE 10 Bubmorexa OK
B yzl - 3YH https://m.edsoo.ru/00ade348
€é CBOCTBY»
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX

21 €aKIIMii, eCIIU OOUH U3 PEareHTOB I1aH B 11 bubmotera [JOK
peartui, g p a https://m.edsoo.ru/00ade488
N30BITKE

29 Oo6mas xapaktepuctuka snemMeHToB VIA- 1 bubnmoreka [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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ANoTpOonHbIe MOJU(PHUKALIUN CEPBI.

bubmuoreka [JOK

23 Haxoxnenue cepsl u eé COG\:Z[I/IHGHI/II/I B 12 https://m.edsoo.ru/00ade64a
pupoie. XMMUYECKHE CBONCTBA CEPBI

24 CepoBojiopo1, cTpocHHE, (PU3HIECKUE U 1 bubnuorexa [JOK
XMMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢uznyeckue U1 XuMHUYEeCKHE CBONCTBA, 13 brbamorexa [OK

https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIIUH, JIEKAIME B OCHOBE

26 MIPOMBIIIJIEHHOTO CII0co0a MoTydeHus 13 bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KarOIIEn CpeJibl COETUHEHUSIMH CEPbI

97 Brruncienne MaccoBO TIOJIH BEIXOJA 14 bu6moreka [IOK
MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTukKa 31eMeHToB VA-

28 rpynmnbl. A30T, paCIpOCTPAHEHNUE B 14 bubnnorexa [JOK
npupoe, Gu3nuecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pu3ndeckue U XUMUICCKUE 15 bubnuoreka [JOK
CBOICTBA, MOJYyYEHHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «[lonydyeHue aMmMuaka, U3ydeHUE ero 15 bubmmorexa [JOK

N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u 16 bubnuoreka [JOK
XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS

39 B KaueCcTBE MUHEPAJIbHBIX y10OpEeHUH. 16 bubnuoreka [IOK
XHUMHUUYECKOE 3arpA3HEHUE OKPYXKaroLen https://m.edsoo.ru/00adf518
Cpelbl COETMHEHUAMH a30Ta

33 dochop. Oxcun docdopa (V) u pochopuas 17 bubnmoreka [JOK

KHCJIOTa, (I)I/IBI/I‘ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adf68a
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CBOMCTBA, [TOJIy4CHUE

Hcnons3oBanue pochaToB B KayecTBe

34 MUHEPAIbHBIX YA0OpeHHid. 3arps3HeHne 17 Bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOH cpenbl hochaTamu
35 VYruepon, pacupocTpaHeHue B IPUPOJIE, 18 bubnuorexa [JOK
(bu3nyecKrue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJIOTHIECCKUE 18 bubmmoreka [{OK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [JOK
37 YTombias KHCAOTa it € con 19 https://m.edsoo.ru/00ae006¢c
[IpakTueckas padora Ne 4 o Teme
38 "[Toy4eHne yrieKuciioro rasa. 19 Bubnuorexa LTOK
https://m.edsoo.ru/00ae027e
KadectBennas peakius Ha kapOoHaT-HOH"
[lepBoHauanbHbIe MOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O 20 Bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
. bu6mmoreka [JOK
40 Kpewinit it ero coeanerus 20 https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME 21 bubnunoreka [JOK
«BaxHeime HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEJIMHEHUS
KontponbHas padota Ne3 no teme
42 «BaxHeinme HeMeTabl U UX 21 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepuCTUKa XUMUYECKHIX
43 3JIEMEHTOB — MeETaJuIoB. MeTarinueckas 99 bubnunoreka [JOK

CBSI3b M METAJUIMYECKAS KPUCTAILINYECKAs
pemérka. Pu3nyecKue CBOKMCTBA METAILIOB

https://m.edsoo.ru/00ae103e
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XMMHNYECKUE CBOMICTBA METAJJIOB.

bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHU I 22 https://m.eds0o.ru/00ae 156
METaJJIOB
OO6mue criocoOb! OTYYCHHS METAJIOB.

45 Crnassl. BBI‘II/ICJIGHI/\IJ?I 110 YPaBHEHUSIM 23 bubnuorexa [JOK
XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPIKUT IIPUMECH

bubnuorexa [JOK

46 Hontsrite 0 KopposHit MeTaNIOB 23 https:// m.edsocl)_.[ ru/00ael278

bubnuoreka [JOK

47 [Henoubre MeTamIL 24 https:// m.edSO(])_.[ ru/00ael4b2

bubmuorexa [JOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus 24 https://m.e dSO(E.Iru 1008e14b2

49 [[erouyHO3EMETBHBIE METAIUTBI — KAJTBLHN 1 25 bubmuorexa [JOK
MarHuu https://m.edsoo.ru/00ael5e8

50 Baxueime coequHEHNS KaJIbIUs 25 Bubnmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O00011eHre U cucTeMaTU3alus 3HAHUH 26

N N bubnmuoreka [JOK

52 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 26 https://m.e dsogru 10021886
[IpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOoCTh BOABI 1 METOIBI €€ 27 Eubmorexa HOK

\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs

54 [ —— 27 bubnuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdorepHbIe cBOICTBA OKCHIA U 28 bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bubnmuoreka [JOK

% Keneso 28 https:// m.edsocI)_.[ ru/00ae1d86

57 Oxcuppl, THAPOKCH B U colu xkene3a (1) u 29 bubmuoreka [JOK

xenesa (111)

https://m.edso0.ru/00ae35e6
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58 O0001enre U cucTeMaTu3anys 3HaHAH 1 29
[Tpaktuyeckas padora Ne 7. Pemenue
59 DKCIIEPUMEHTAILHBIX 3a/1a4 10 TEME 1 30 buGnuorexa [IOK
P . https://m.edsoo.ru/00ae3de8
«Baxkueme MeTailIbl 1 UX COETUHEHUD)
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKINi, eClIM OJIMH 13 pearcHTOB JaH B
60 fI36I)ITKe WIH COJIE )KI/ITIZI)'I AMECH 1 30 bubnmorexa LOK
P . P ] https://m.edso00.ru/00ae1750
BrurunciieHns MaccoBO IOJIH BBIX01a
MIPOJTyKTa PEaKIIuU
61 O0001Ienre U cucTeMaTH3anys 3HAHAN 1 31
62 KonTponsnas padora Ne4 o teme 1 31
«BasxkHelne MeTallIbl ¥ UX COSTUHEHMS
63 BeniecTBa 1 maTepuainsl B MOBCEHEBHOM 1 3 bu6moreka [IOK
JKU3HU YeJOBeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 1 32 bubnunorexa [JOK
cpeapl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3KOJIOTHYECKUX 1 33 bubnuoreka [IOK
npoOiem https://m.edso0.ru/00ae4270
PesepBurblii ypok. O000IIEHHE 1
66 CI/ICTIC)MaTI/ISZp us 3HaHHI>I'IH (UToroBas 1 33 bubmorexa HOK
H https://m.edsoo0.ru/00ae0d0a
aTTecTaIus)
PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
67 . 1 34
cUcTeEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
68 . 1 34
cucTeEMaTH3ays 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30OBATEJBLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB N.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
* 'abpuensiu O.C., Pynos H.H., Tonkynos B.1. Xumudeckuit 5KkCiepuMeHT B HIKOJIE. 8
kiace. — M.: Jlpoda
« Xumusi: 8 Ki1acc: KOHTPOJIbHBIE U TpOBepoUHbIe padoThl Kk yueOHuky O.C. ['abpuensna
«Xumus. 8 kinacey / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u n1p. — M. :
Apoda;
* Xumus B Tabnunax 8 — 11 kmacceesl. CnpaBouHoe nmocobdue. ABTop — coctaButens A. E.
Haconosa 10 — e u3nanue, crepeotuntoe. Jpoda, Mocksa 2017 r.
* 'abpuensu O.C., Buckoboitnukosa H.I1., SlmrykoBa A.B. HacronbHast kHura yuuTens.
Xumus. 9 ki1.: Metoauaeckoe nocodue. — M.: [Ipoda;
* 'abpuensn O.C., Pynos H.H., Tonkynos B./. Xumuueckuit s3kCriepuMeHT B HIKoJie. 9
kiace. — M.: Jlpoda

INPPOBBIE OGPA3OBATEJIBHBIE PECYPCBbI
N PECYPCBI CETU HUHTEPHET
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/ (caiiT mjast yautenss XuMUKA U OHOJIOTHH )

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 Kklass_2 chasa v_ne
delju/1-1-0-23

https://resh.edu.ru/subject/29/8/

https://interneturok.ru (8, 9 kiracc)

http://chemistry. narod.ru XuMuK.py: caliT o xumun
https://skysmart.ru/articles/chemistry

[Topran Beepoccuniickoit omummuaasl mkoasHUKOB. http://rusolymp.ru/

Pycckuit oOpazoBarenpHbIi opTait. http://www.gov.ed.ru

denepanbHBIN poccUicKuil 00meo0pa3oBarenbHbIN opTai. http://www.school.edu.ru
denepanbHbiii mopran «Poccuiickoe oopazoanmey. http://www.edu.ru

[Mopran komnannu «Kupumt u Medomuii». http://www.km.ru

OO0pazoBatenbHbIN opTan «Yuebay. http://www.uroki.ru

Wurepuet nmoptan [polllkomy.pyhttp://www.proshkolu.ru/

Caiit CIAM I'MA: PEILY BIIP, OI'D https://sdamgia.ru



