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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma o XMMUHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTABJICHA Ha OCHOBE
TpeOOBaHUII K pe3ysbTaTaM OCBOEHHS OCHOBHOH 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO
obmero o6OpazoBanus, npexactaBieHHbIXx B @I'OC OO0, a Ttakxke Ha OCHOBE (henepanbHOI
paboueil mporpaMmMbl BOCIUTAHHUS M C YYETOM KOHUENIMK MPENOJaBaHHUs y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit denepanum.

IIporpamma mo XumMuM HAa€T MpeACTaBIEHUE O LeNAX, oOmed crparerud oOy4eHHus,
BOCIIUTaHUsI M Pa3BUTHUA OOYyYalOIUXCA CPEeICTBAMM Y4YeOHOro IpeAMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE NPEIMETHOE COZEp)KaHue, MpeaycMaTpUBaeT paclpelielieHue ero mo Kjiaccam U
CTPYKTYpUPOBAaHHUE 110 pa3jiejaM U TEMaM IIPOrpaMMBbl 10 XUMHH, OIIPEJIENSIET KOJUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COAEPIKAHMSI, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YUYEHUS
XMUMHUU C YYETOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBs3€H, JIOTMKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00YUYaIOUINXCs, ONMPEeIsieT BO3SMOKHOCTH MPEeIMETa JUIsS pealln3alui
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTENIbHOW IpOrpaMMbl Ha YpOBHE
OCHOBHOI'0 00Iero obpa3oBaHus, a Takxke TpeOOBaHUM K pe3ysbTaTaM OOY4YeHHs XMMUHU Ha
YPOBHE IieNieil n3ydeHusl MpeiMeTa U OCHOBHBIX BHJIOB y4e€OHO-II03HABATENIbHOU JEATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOr0 COepKaHMSL.

3HaHWEe XUMUH CIYXUT OCHOBOW Ui (DOPMUPOBAHMSI MUPOBO33PEHHS OOYYaIOLIETOCs, €Tro
MPEJCTaBICHUIA O MaTEPUATBHOM E€AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MIPE/ICTAaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOAE, O MYTAX
pelieHrs rI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOW,
HHEPreTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 0€30IacHOCTH, POOIIEM 3paBOOXPAHEHUS.

W3yuenune xumMuu:

CIIOCOOCTBYET pealln3alliil BO3MOXKHOCTEH JJIs1 CaMOpa3BUTHUS M (POPMUPOBAHUS KYJIbTYpPbI
JIMYHOCTH, €€ 001el 1 QyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHPOBAHUE MBILIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOM  JEATEeIbHOCTH,  JIKCHEPUMEHTANbHBIX U
HCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM JKM3HM, TaKk U B
po¢eCCuOHAIBHON JeATETbHOCTH;

3HAKOMHT CO CIlelU(UKON HAyYHOTO MBIIIJICHUS, 3aK/1a/IbIBAET OCHOBBI II€JIOCTHOTO B3IJIsAa
Ha €IMHCTBO HPUPOBI U 4eJI0BEKa, SBIISETCA OTBETCTBEHHBIM 3Tarnom
B (DOPMUPOBAHUU E€CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00YYarOLINXCS;

CIOCOOCTBYeT (OPMHPOBAHHIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-HAayYHBIM
3HaHUSAM, K TpPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJOTHMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HalpaBlIeHHS B OOY4YEHMHM XMMHHU OOECIEUMBAIOTCS CHEIUPUKON coaep KaHUs
y4eOHOTr0 MpeaMeTa, KOTOPbIH SBIISETCS Melaroruyecky aganTHPOBaHHBIM OTpa)keHHuEM 0a30BOit
HayKU XMMHUHU Ha ONpesIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs OPHEHTUPOBAaH HAa OCBOEHUE
00yYaroIUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUH XMMHMH, OCHOB HEOPraHWYECKOH XMUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHATHIH OPraHu4ecKOi XUMHH.

CrtpykTypa conepkaHHsl MPOrpamMMbl IO XMMHHU CPOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ mizydenuro. ConepikaHue CKIIAABbIBAETCS W3 CHUCTEMBI NMOHATHUA O XUMHYECKOM
JJIEMEHTE M BELIECTBE M CHCTEMbl IMOHATUH O XuUMHUYeckol peakiuu. O0e 3TH CcHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl MO MNPHUHIMUITY IOCJIEJOBATEILHOTO pPa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYCHMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3U;

— MPEICTABICHHUNA 00 3MEKTPOIUTHUECKON AUCCOLMAIIH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIE0BATENBHO OT OJHOIO YPOBHS K JIPyrOMY, BBIIOJIHSASA
(GyHKIMN OOBSICHEHUS U IPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPaKTHYECKOrO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMbIX BELIECCTB.

OcBoeHne mnporpaMMmbl IO XUMHHM CHOCOOCTBYeT (DOPMHUPOBAHHMIO IPEACTABICHUS O
XUMHUYECKOM COCTABJIAIOLIEH HAy4YHOM KapTUHBI MHpPAa B JIOTHUKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHMIO U METOJaM I03HaHUA B Hayke. M3ydueHue XumMuu
MIPOUCXOJIUT C MPUBJICUCHHEM 3HAHUH U3 paHee N3YUYEHHBIX YUeOHBIX MPeaMeTOB: « OKpyKaroImuit
Mup», «buonorus. 57 kimacce» U «Pu3nka. 7 KiIacey.

IIpu m3yueHnn XMMHUU MPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HayKH Kak
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JAEATEIbHOCTH YEJI0BEKa U KaK OJTHOTO U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphbl. 3ajadya ydeOHOro HpeaMeTra COCTOUT B (POpMHUPOBAHUU
CHCTE€Mbl XMMUYECKMX 3HAaHMH — BaXHEHUIIMX (PAKTOB, MOHATHHA, 3aKOHOB U TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKH, B
NpUOOLICHNN K HAYYHBIM METOJaM TO3HAHUS MPHU U3yYSHUH BEIECTB M XMMHUYECKHX PEaKIHii, B
GbopMHpOBaHMM W Pa3BUTUHM TIO3HABATEIbHBIX YMEHMH W HX NPUMEHEHHH B y4eOHO-
[I03HABATEIbHON U y4e€OHO-HCCIIEI0BATENbCKON JESATEIbHOCTH, OCBOCHUM MPaBUi OE3011aCHOTO
oOpallleHus C BELIECTBaMU B IIOBCEIHEBHON JKU3HH.

IIpy M3ydeHUHM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaKHOE 3HAUYEHUE
IpuoOpeu Takue 1elu, Kak:

— (popMHpOBaHUE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIILHOMY TPHUHATHIO pELIeHUH, CIIOCOOHOM afanTupoBaThCs K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOydYeHUss Ha CHUCTEMaTHYecKoe TNpUoOIIeHne oO0yyarommxces K
CaMOCTOSITENIbHOM 1M03HAaBATENbHON JAESITEbHOCTH, HAYYHBIM METO/IaM MO3HaHUsI, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;

—obecrieueHue YCIOBUHM, CIIOCOOCTBYIOIIMX HPUOOpPETeHHI0 OOYy4arolIMMHUCS OIbITa
pa3HOOOpa3HON JEesATEeTbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— opmupoBanue o0mell pyHKINOHAIBHON M €CTECTBEHHO-HAyYHON I'pPaMOTHOCTH, B TOM
qyclie YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KaIOIEro MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJIyY€HHbIE NIPU U3YYEHUU XUMUH, MPUMEHSTh UX NpPHU PELICHUH IMpoOJieM B MOBCEAHEBHOU
KHU3HU U TPYJIOBOM JESATENBHOCTH;

— ¢opMupOBaHUE y OOYyYarOUIMXCS T'YMAaHUCTUYECKUX OTHOILIEHHH, MOHUMaHUS II€HHOCTH
XMUMHUYECKUX 3HAHUM JUIS BBIPAOOTKU HKOJIOTHYECKU IeNIeco00pa3HOro MOBEACHHUS B OBITY H
TPYIOBON JCATENBHOCTH B LEJIAX COXPAaHEHHs CBOETO 310POBbS U OKPYXKAIOLIEH INPUPOIHON
Cpelbl;

— pa3BUTHE MOTHUBALMU K O0YYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAaMOBOCHHUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYeIOBEUECKUX IEHHOCTEH, T'OTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo¢uIIs ¥ HAMPABJICHHOCTH JAIbHEHIIIET0 00yUeHHUs.



OO1mee YKMCII0 YacoB, OTBEAEHHBIX I M3YyYCHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIETro
obpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 "aca B Henenmw), B 9 kiacce — 68
yacoB (2 yaca B HEJEIIIO).

COJAEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHayajibHBIC XUHMHYECKHE NOHATHS

[Ipeamer xumuu. Ponp XMMHM B KM3HM 4YelIOBEKa. XUMHUs B cucTeMe Hayk. Tema u
BeniecTBa. Gu3nueckue CBOMCTBA BEIECTB. ATperaTHoe COCTOAHUE BemecTB. [IonaTue o Meronax
MO3HaHUs B XUMUH. YucTele BeniectBa U cMecH. CriocoOb! pa3ienieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371€MEHTHI. CHUMBOJIBI XUMUUYECKUX 371eMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNnbHas aroMmHas Macca. OTHocuTenbHas MOJEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOT'O 3JIEMEHTA B COEIMHEHUN.

Komnuecto Bemectsa. Moib. MousipHas macca. B3anMocBs3b KOJIM4eCTBa, MacChl U YnCiIa
CTPYKTYPHBIX eIMHUII BellecTBa. Pacuérel o GopMysaMm XMMHUUYECKUX COSAMHEHUI.

dusnyeckue U XHUMUYECKUE SIBICHUSA. XHUMHUYECKas peakuuss U e€ MNpPU3HAKU. 3aKOH
COXPAaHEHHUsI MaccChl BELIECTB. XMMHUECKHE ypaBHeHHUdA. Kiaccupukanus XMMHUYECKHX pPEaKIHii
(coemuHeHust, pa3IoKEeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYJOH, MpaBujaMH paOoThl B jabopaTopuu U NpHEMaMHU
oOparieHuss ¢ J1abopaTopHbIM 00OPYAOBAaHMEM, HU3Y4YEHHE U ONHMCaHue (PU3NYECKUX CBOMCTB
00pa31ioB HEOPraHWYECKUX BELIECTB, HaOOeHHE PU3NUecKUX (TIaBI€HUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYyIKe, KUIIEHHE W KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKHU, B3aUMOJIEHCTBHE MeJa C KUCIOTOM) sIBIEHUi, HaOm0IeHHE 1
ONMCaHUE MPU3HAKOB MPOTEKAaHNUS XUMHUYECKHX peakiuil (pa3iojkeHue caxapa, B3auMoOJIelCTBUE
CEepHOIl KMCIIOTHI € XJOpHujaoM Oapus, pasnoxxeHue ruapokcuna menu (II) mpu nHarpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pacTBopoM conu menu (I1), nzydenne cnoco0oB pa3ieiieHus CMeceii: ¢
MTOMOLUIbI0 MarHuTa, (QUJIBTPOBAHME, BbIIAPUBAHUE, TUCTHILISALUSA, XpoMaTrorpadus, MpoBeIeHUE
OYMCTKM MOBAPEHHOM coiM, HAOIIOJEHHWE M OINUCaHME pEe3yJbTAaTOB IPOBEIEHUS OIbITa,
WTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3/JaHUEe MOJIeNeil MoJIeKyJl (IIapOCTEP/KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHMYEeCKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3myxa. Kucimopox — aleMEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B npupoje, GuU3NYecKue U XMMUYECKHE CBOMCTBA (peakluu ropeHust).
Oxcupnpl. Ilpumenenue kucimopona. CrocoObl MONy4eHHS KUCIOpoJa B J1abopaTOpuu |
npoMbliieHHocTH. KpyroBopot kuciopona B mpupoae. O30H — aioTporiHas MoAU(UKAIL
KHCIIOpO/Ia.

TennoBoil 3¢p¢dexkT XUMHUUECKOW peakuuu, TEePMOXHMHUYECKHE YPaBHEHHUS, D5K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIuMBO: Yrojib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u nmpoctoe BemecTBo. HaxoxkieHre Bogopoaa B mpupoje, Gu3ndeckue
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcoObI nony4yeHus. Kuciaotel u comnu.

Mossipablii 00bE€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HaceimeHnelie u
HEHaCBILUICHHbIE PAacTBOpBL. PacTBOpuMOCTh BellecTB B Bojae. MaccoBasi 10l BeleCTBA B



pactBope. XUMHYECKHE CBOMCTBA BOJbl. OCHOBaHMS. Poyib pacTBOpOB B MPUPOAEC U B KU3HU
yenoBeka. KpyroBopoT Bojbl B Npupoje. 3arps3HEeHHE NPUPOAHBIX BojA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHenuid. Oxcunel. Knaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHEIE, aM(DOTepHBIE) U HecolieoOpa3yromue. HomeHkmarypa
okcu0B. du3nyeckne U XMMUYECKHUE CBOMCTBA OKCHAOB. [lonyueHne okcuIoB.

OcHoBanus. Krnaccudukanus OCHOBaHUHN: IIEIOYM UM HEPACTBOPHUMbBbIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. ®Pu3nyecKue M XHUMHYECKHE CBOMCTBa oOcHOBaHuM. [lomyuyenue
OCHOBAHHII.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @u3uveckue U XUMUYSCKUE
cBoyicTBa KUCIOT. Psan akruBHOocTH MeTtaiuioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenknatypa cosieil. @usznueckue M XMMUYECKHe cBoicTBa coje. [lomyuenue
COJIEH.

['eneTnueckas cBsI3b MEXKIYy KlacCaMl HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMpECIICHUE COJAEPKaHUS KUCIOpoAa B BO3AyXe, MOIydeHHe, coOupaHue,
pacrmo3HaBaHHe M M3Y4YEHHE CBOWCTB KHCIOpPOJAa, HAOIIOIEHUE B3aUMOJCWUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHUSI BOSHMKHOBEHMSI U TPEKpAIICHUs] TopeHus (moxapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB M OINKCAaHWE WX CBOWCTB, TOJydYeHHUE, COOHMpaHWe, paCIO3HABaHHC W
M3yueHHE CBOMCTB BoOJOpoaa (ropeHue), B3auMopeiicTBue Bomopona ¢ okcugom menu (II)
(BO3MOKHO MCIOJIb30BaHUE BUICOMATCPUAIIOB), HAOIIOACHHE 00Pa3I[0B BEIIECTB KOJUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BELIECTB C Pa3IUYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIpPEACIEHHOW MacCOBOM J10J€il PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOABI C MeTa/siaMud (HaTpUeM M KajbIleM) (BO3MOXHO HCIOIb30BaHHE
BUJICOMATEPHAIIOB), HMCCIIEJOBaHHE OOPa3I[0OB HEOPTaHMUYECKHX BEIIECTB PAa3UYHBIX KIIACCOB,
HaOIt0/IeHWe W3MEHEHHUs OKPAaCKW WMHIUKATOPOB B PAcCTBOpaX KHUCIOT U INENOYEH, H3ydeHHE
B3auMoeicTBus okcuaa meau (11) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT ¢ METAJIJIAMHU, PEaKIIHi
HEUTpaIu3alluy, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHHE OJTHOTO METajljia JPYTruM
W3 pacTBOpa COJM, pEHICHHE OKCIEPUMEHTAIBHBIX 3a1ad 1Mo Teme «BaxHeimme Kiacchl
HEOPTraHUYECKUX COCTMHECHUIN.

Ilepuoanyecknit 3axkoH u Ilepnmoanyeckass cucrema xumudeckux djiementos JI. M.
MenpeneeBa. CtpoeHne aToMoB. XUMH4YeCKas CBsA3b. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakuuu

[TepBbie TOMBITKK KIACCH(PHUKAIUU XUMUYECKUX AIEMEHTOB. [IOHATHE O TPyMImax CXOAHBIX
3JI€MEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMENIbHBIE METAIJIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonuueckuii  3akoH. llepmoamyeckas cucTeMa XUMHUYECKUX  dJIeMEHTOB  /JI.
W. Menneneea. Kopotkonepuoanas u amuHHomnepuogHas ¢opmsbl Ileproanueckoil cucremsl
xumuueckux oanemMeHtoB J[. M. MenpeneeBa. Ilepuonbr u  rpymnmbl. PU3HYECKUR CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obomouek aromoB mepBbix 20 xmMmuueckux dnemMeHToB [lepmomuueckoit cuctemsl /Jl.
N. MenaeneeBa. XapakTepUCTUKa XMMAYECKOTO 3JIEMEHTA IO €ro MoJ0KEeHUI0 B [lepnoanyeckoii
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs Paiiyca aTOMOB XMMHUUYECKHX DJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINIaM | IIEPHUOIaAM.



3nauenue llepumogmueckoro 3akoHa u Ilepmoguyeckoid CUCTEMbl XMMHYECKHX 3JIEMEHTOB
JUIsl pa3BUTUA HayKy U npakTuku. J[. V1. MenneneeB — y4€HbIN U IpayKJaHUH.

Xumunueckas CBS3b. KoBasientHas (nonsipHast u HETIOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHast CBS3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCICHUs
1 BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00paslioB BEUIECTB METAJUIOB U HEMETAIJIOB, B3aUMO/ICHCTBUE THIPOKCH/Ia IMHKA
C pacTBOpaMM KHCIOT U IIEJI0OYeH, MPOBEACHUE OINbITOB, WUIIOCTPUPYIOUIUX IPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMi (ropeHre, peakiiuy pa3aoKeHus, COSTUHEHNUS ).

Mesicnpeomemmunie ceasu

Peanuzaiust MexXnpeIMEeTHBIX CBS3€H MpPU M3YyUYEHUU XUMHUU B § KJIACCE OCYIIECTBIISIETCS
4yepe3 UCTIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M MOHSITHMN, SIBISTFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN (aKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAU3,
CUHTE3, KiaccupuKalus, T[epUOJUYHOCTh, HAONIOJEHUE, OSKCIEPUMEHT, MOJEIHpPOBAHUE,
HU3MEPEHUE, MOJIEINb, SIBJICHUE.

dusuka: Marepusi, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, HN30TOIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUYSCKUN 3apsj, BEIIECTBO, TelOo, O0BEM, arperatHoe
COCTOSIHME BeIIeCTBa, Ta3, (hM3MUECKHUE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE3751, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbL, TOJIE3HBIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo u XumMu4ecKkasi peakuusi

[lepuonuueckuii  3akoH. llepuoamueckass cucTeMa XHUMHUYECKUX  dJIeMEHTOB  JI.
W. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XMMHMYECKUX
3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, KalMsl, KaJblUs M HUX COEAUHEHUH B COOTBETCTBUHU C
II0JIOKEHUEM DJIEMEHTOB B [leprnonyeckoil CHCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHABI XHMHUYECKOW CBsI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIUETKU U BU1a XMMUUECKOH CBSI3H.

Knaccuukanus u HOMEHKIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHMUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYEeCKUX COEIUHEHHM, TreHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Krnaccudukanys XMMHUYECKUX PEaKIHMil MO pa3jIMyHbIM MPU3HAKaM (IO YUCIY U COCTaBy
Y4acTBYIOUIMX B PEAKI[UU BEIIECTB, IO TEIUIOBOMY 3((eKTy, IO M3MEHEHHUIO CTEeNIEHEH OKUCICHUS
XMMHUYECKHX D3JEeMEHTOB, MO0 OOpaTMMOCTH, IO YYacTHIO Karaiau3aropa). OK30- U
9HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUS.

[Tonatue o ckopocty xumuueckod peakuuu. [loHsTHe 00 OOpaTMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. lIoHATHE O TOMOreHHBIX M TeTepOoreHHBIX peakuusx. llonarue o
karanuse. [lonsTie o xumMuueckom paBHoBecHH. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUECKOMN
peaKkuuu 1 MoJI0KEeHHE XUMHUYECKOIO PABHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OJCKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocCTaBlI€HHE YPAaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 37M€KTPOIUTHUECKON JUCCOLMALMU. ODJIEKTPOJUTHI U HEEKTPoJnThl. KaTHOHBI,
aHUOHBI. MeXaHu3M IUCCOLMALIMY BEIIECTB C Pa3IMYHBIMU BUJIaMU XUMHUYECKOH cBsi3u. CTeneHb
nucconuanui. CHIbHbIE U c1a0ble SJEKTPOIUTHI.

Peakuuu moHHoro obmMeHa. YcioBUS MpPOTEKAaHUS peakUuid MOHHOrO OOMEHa, MOJHbIE U
COKpallléHHbIE MOHHBIC YpaBHEHHUs peakuuid. CBOWCTBAa KHCJIOT, OCHOBAHMN W COJIEH B CBETE
Mpe/ICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHble peakIMy Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSIMM KPUCTAJUNIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJIOB M HeMeTauioB (TpaduTa © anmasza), CIOXKHBIX BEHIECTB (XJIOpHIA HATpus),
HCCIEA0OBAHUE 3aBUCHMOCTH CKOPOCTM XHUMHMUYECKOW pPEAKUUU OT BO3JACHCTBUS Pa3IUUYHBIX
(bakToOpoB, HCCIIEeIOBaHUE 3IIEKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB, IpOIECCa JAUCCOIHAINH
KHCIIOT, IIeI0Yei U coiell (BO3MOKHO MCIOJIb30BaHUE BHJIEO MaTepUasoB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOUINX TPU3HAKK MPOTEKAHUS peakluid MOHHOTO oOmeHa (oOpa3oBaHHE OCaKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJbI), ONBITOB, WIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAaKUMM (roOpeHue, peakluy pa3joKeHUs, COCIUHEHMs), paclo3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAuYEeCTBEHHBIX peakUWid Ha HMOHBI, pELICHHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTasiibl M X COeAUHEHUS

OO6mass xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBIC
crenenn okucieHus. CtpoeHue U (U3MYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TallOTEHOB.
XUMHUECKHE CBOWCTBA Ha MpHUMepe Xjopa (B3auMOJIEHCTBHE € MeTaljaMM, HEMeTaulaMH,
menoyamu). XaopoBoaopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MTOJyYeHHEe, IPUMEHEHHE.
HelictBue xyiopa M XJOPOBOJOPOJa HAa OpPraHM3M 4eloBeka. BaxHeWlwe XJIOpUAbl H HX
HaX0XJ/IEHHUE B IPUPO/IE.

Obmass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okuciaeHuss. CTtpoeHune M (U3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
KHUCJIOPOAa U cepbl. AJJIOTPONHbIE MOJU(UKAIMK KHCIOPOAa M cepbl. XMMHUYECKHE CBONCTBA
ceppl. CepoBoiOpOs, CTpOeHME, (U3NYECKHEe U XUMHMUYecKhe CBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(oOmrue Kak MpeacTaBUTENS Kilacca KUCIOT U crnenudpuieckre). XUMUYECKUEe peakiiy, Jexaline
B OCHOBE NPOMBIIIJIEHHOTO CI10c00a MOJy4YeHus: CepHOM KUCIO0Thl. [IpumMeHeHne cepHOl KMCIOTHI.
Conm cepHOM KHCIIOTHI, KadeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxaenwe ceppl U €&
COCIMHEHUI B INpUpOJie. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHMSIMHU CEpbl
(KUCIOTHBIE JOXAM, 3arpsI3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAaIllEHUSI.

OOmast xapaktepucTuka 3j1eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOGHHS AaTOMOB,
XapaKkTepHble CTEMEHW OKUCIEHUs. A30T, paclpoCTpaHEeHHE B Hpupoie, (usnueckue u
XUMHYecKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, €ro puU3n4eckue 1 XUMHUYECKUe
CBOWCTBa, MoJyyeHHue U npuMmeHeHue. Comu aMMOHUS, UX (PU3MUECKUE U XUMHUYECKUE CBOMCTBA,
npuMeHenue. KauecTBeHHas peakiusi Ha HMOHBI aMMOHHMs. A30THas KUCJIOTa, €€ MOJydYeHHe,
¢usznueckne M XHUMHYECKHE CBOMcTBa (oOmiMe Kak NpeICcTaBUTeNsd Kilacca KHUCIOT U
cnenuduueckue). Vcrnonp3oBaHWe HUTPATOB U cOJIed aMMOHHS B KayeCTBE MMHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOEe 3arpsi3HEHHE OKPYXKAIOIIeH CpeIbl COCTMHEHHSIMHU a30Ta (KUCIOTHBIC



JOXU, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amIoOTpomnHblE MOAU(DUKALUH
dochopa, pusnueckue u xummuueckue cpoictBa. Oxcua docdopa (V) u dochopnas kuciora,
¢usnyeckue M XMMUYECKHE CBOWMCTBa, moiydeHue. Mcmonp3oBanue (ocdaToB B KauecTBe
MUHEPAIbHBIX YI00pEHU.

OOmast xapakTepuctuka 31MeMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKMCIEHUA. YTIEpoJ, auIOTPOIHble MOAM(UKALNYU, PACIPOCTPAHEHUE B
npupoje, puznyeckre U XUMU4eckue cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupoze.
Oxcunpl yriepoja, ux (GpU3MUECKUe U XMMHUYECKHE CBOWCTBA, ACHCTBUE HA XKUBBIC OpraHU3MBI,
MIOJlyYeHHE U IpPUMEHEHHEe. DKOJIOTMYECKHe IMpoOJeMbl, CBS3aHHblEe ¢ OkcuaoMm yriepoaa (IV),
TUIOTEe3a TJI00aTbHOrO TMOTEIUICHUS KJIMMAaTta, MApHUKOBBIA 3¢ dekr. YronpHas Kuciota u e€
coid, X (U3NYECKHEe M XMMUYECKHE CBOWCTBa, MOJy4YeHHE M mpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-uOHBI. Mcronb30Banne kapOOHATOB B OBITY, MEAULIMHE, IIPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHayaibHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COCIMHEHMSX YIiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUIEH, ITAHOJI, IIIUIEPUH, YKCycHas kucioTa). [IpupoHble HCTOUHUKH
yTIEBOIOPOAOB (yrolib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX HepepaboTku (OEH3HUH), X POJIb B
ObITY M HpPOMBIIICHHOCTU. [loHATHE O OHMOJOrMYecKM Ba)KHBIX BEILECTBAX: >KUpax, OeElKax,
yIIeBoJax — M WX PO B KU3HH 4YeJIOBEeKa. MaTepualbHOE EIWHCTBO OPTraHUYECKUX |
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IIOJIy4€HHE U NPUMEHEHHE.
Coenunennss kpemHust B mpupoge. OOmme mpencraBieHuss o0 oxcuiae kpemuus (IV) wu
KpeMHHEBOH kucinoTe. CHIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeiime
CTPOUTENIbHBIE MaTepuaibl: KepamMHKa, CTEKJIO, LIeMeHT, OeToH, »xene300eToH. [IpoGiembl
0€30I1aCHOT0 UCI0JIb30BAHUS CTPOUTENIBHBIX MAaTEPUAIOB B IIOBCEAHEBHOM XKHU3HHU.

Xumuueckuiui IKcnepumenn.

n3ydyeHue o0pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHOM KHMCIOTHI, MPOBEAECHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUI-MOHBI W HAONIOJEHUE TMPU3HAKOB MX MPOTEKAHHS, OTIBITHI,
oTpaxkaromue (Gpu3nyeckrue M XMMHUYECKHE CBOICTBA TAJIOTEHOB M UX COCNWHEHHH (BO3MOYKHO
UCIOJIb30BaHNE BUJEOMATEPHUATIOB), O3HAKOMIJIEHHE C oO0pa3lamMu XJIOpHIOB (TajlOreHHIOB),
O3HaKOMJIEHHE ¢ o0pa3nmamMu cepbl U €€ COEIUHEHUSMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJlEOMATEepHaJIOB), HaOMIOJEHHWE IMpolecca OOyraMBaHMA  caxapa HOJ  JelcTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, 3yuYe€HHE XMMMUYECKHX CBOWCTB Pa30aBIEHHOW CEpHOM
KHUCJIOTHI, NMPOBEJCHHE KadeCTBEHHON peakUuu Ha Cyjib(paT-uoH W HaONIoJIeHHe IMpHU3HaKa e€
NPOTeKaHMs, O3HAKOMJIEHHE C (U3UYECKHMHU CBOICTBaMHU a3o0Ta, (ocdopa M MX COeAUHEHHH
(BO3MOYKHO MCIIOJIb30BaHME BHJIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX yIOOpEeHU,
MojlydyeHne, coOMpaHue, pacrmo3HaBaHWE W HM3yYCHHWE CBOWCTB aMMHaKa, IIpOBEICHUE
Ka4eCTBEHHBIX PeaKIMii Ha MOH aMMOHHUSA B GochaT-HOH U W3yYeHUE TPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeNbI0 (BO3MOKHO HCHOJIb30BaHUE
BUJIEOMATEPHAJIOB), U3YUECHUE MO KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura, QpynepeHa,
O3HAKOMJIGHHE C TIPOLIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOMCTBOM IPOTHBOra3a, IOJy4YeHHE, COOMpaHHe, paclo3HaBaHHE M HM3yUYEHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a, IMPOBEJACHHWE KAueCTBEHHBIX peakIMii Ha KapOoHAaT M CWJIMKAT-UOHBI U
W3yYeHUE TPHU3HAKOB WX TMPOTEKaHWs, O3HAKOMJICHWE C TIPOAYKIMEH CHIMKATHOM
MIPOMBIIITICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUS.

MeTasjibl M HX COeTMHEHUS



OO61as xapakTepUCTHKA XUMHUECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUM MX MOJIOKEHHUS
B [lepmoanueckoil cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTPOEHHsI aTOMOB.
CrpoeHne MmetauioB. MerauMueckas CBS3b M METAJIMYECKas KpUCTalIM4ecKas peleTka.
DNEeKTPOXUMUYECKUN psifl HanpsbDKeHU MeTawioB. Du3nueckue U XHUMHYECKHE CBOWCTBA
MeTayuioB. O0mme crnocoObl momyyeHus MeTauioB. [IoHATHE O KOPPO3MM METasIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTajb, YyTyH, AIOPATIOMUHUHN, OpoH3a) U HX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[I{enounble MeTaNIbL: TOJIOKEHUE B llepronnueckoll cucteMe XMMUYECKUX 3JeMEHTOB /.
N. MenneneeBa, CTpoeHHE HUX aTOMOB, HaXOXJA€HHE B mpupoje. Puznyeckue U XUMHYECKHE
CBOicTBa (Ha nmpumepe HaTpus U Kaiusi). OKCuapl U TUAPOKCUIBl HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[IlesrouHO3eMENBbHBIE METAUIBI MATHUM U KaJbLUM: IOJI0KEeHUE B [lepuonnueckon cucreme
xumuueckux 3nemeHToB . M. MenneneeBa, CTpOCHHE HX aTOMOB, HAXOXJICHHE B IPUPOJE.
@u3znueckue U XUMUYECKHE CBOMCTBA MarHusl M Kaiblus. BakHeWIlne COEIMHEHUsS KaJbIUs
(okcun, rugpokcun, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMmunuii: nonoxenne B Ilepmonnueckoil cucreMe XMMHYECKHUX 3JeMEHTOB /Jl.
N. MenpneneeBa, CTpoeHHE aTOMa, HaX0XACHUE B pupojae. Ou3nyeckue 1 XMMUYECKHUE CBOMCTBA
amoMuHUS. AM(pOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUSL.

Keneso: mnomoxenue B llepmoamyeckoid cucreMe XUMHUYECKHX  3JIEMEHTOB  /JI.
N. MenneneeBa, CTpO€HHE aTOMa, HAX0XKACHUE B ipupoae. PU3nyecKkue 1 XMMUYECKHE CBOMCTBA
xene3a. Oxcuppl, rugpokcuasl u conu sxkeneza (II) m sxkemeza (III), mx cocraB, cBoicTBa U
MOJIyYEHHE.

Xumuueckuit s3xcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3liaMi METAJJIOB U CILJIaBOB, UX (PU3NUECKHUMH CBOWCTBAMU, U3yUYCHUE
pe3yJIbTaTOB KOPPO3UH METAIUIOB (BO3MOXHO HMCIIOJIb30BaHHE BUAEOMATEPHUAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJblMsl W HaTpus C BOJOW (BO3MOYKHO  HCIIOJIb30BaHUE
BHUJIEOMATEpPHAIIOB), MCCIEAOBAHUE CBOMCTB KECTKOM BONbI, MpoIlecca TOpEeHUs kene3a B
KHCIIOposie  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUIEOMATEpUaoB), TMPU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX peakUUi Ha MOHBI: MarHus, KajJblus, aJlOMUHUSA, IIMHKA, kene3a (II) u xenesza
(III), menu (II), HaGmroieHME M ONMUCAHHUE IMPOLIECCOB OKpAIIMBAHMS IJJAMEHM MOHAMM HaTpHs,
KaJgusl M KaJiblus (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), UCCIIEOBaHUE aM(OTEpHBIX
CBOMCTB TMApPOKCHJA AIIOMUHMS M THAPOKCHJA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad 10
TeMe «Ba)kHelIe MeTaulbl U UX COSIUHEHUSD.

XuMus H OKpy:KamoLas cpeaa

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HU 4YeJOBEKa. be3omacHoe MCIOJIb30BaHUE
BEUIECTB W XHUMHUYECKUX peakuuii B ObiTy. IlepBas momomb HpU XUMHYECKHUX OXOrax |
OTPABJICHHUSIX.

XUMUYeCcKoe 3arpsi3HEHHE OKpYy’Karollell cpeabl (MpeaenbHas AOMyCTUMas KOHIEHTpalus
BemiecTs, nanee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpooieM.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pas3loB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTepHAIIBI).

Mesicnpeomemmunie céazu

Peanmusanus MexnpenMeTHBIX CBSA3€H MPHU W3YyYEHHH XUMHUHU B 9 Kjacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITUMN, SIBISIFOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.



OO1ye ecTecCTBEeHHO-HAYYHbIC TIOHSTHS: Hay4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIH3,
CHHTC3, KHaCCI/I(i)I/IKaHI/ISI, NepuoOaANIHOCTD, Ha6HIO,IIeHI/IC, 9KCIICPUMCHT, MOACIUPOBAHUC,
U3MEpEeHue, MOJIEINb, IBJICHUE, TAPHUKOBBINA APPEKT, TEXHOIOTHS, MATCPHAIIBL.

®usuka: Marepus, aroM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbL,
paaOaKTHBHOCTb, MOJICKYJIA, OJICKTPHUYSCKHW  3apsii, IPOBOJIHUKH, IOJYIPOBOIHHUKH,
JMAIICKTPUKU, (DOTOIIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE BELIECTBA, Ias,
PacTBOp, paCTBOPUMOCTh, KPUCTAIUINYECKAsT PEIIETKA, CILIABbI, (PU3MYCCKUE BEIUYUHBI, €INHHIIBI
U3MEpeHHsl, KOCMUYECKOe POCTPAHCTBO, IIAHETHI, 3BE3/1b1, ColTHIIE.

Bbuonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAIBHBIC YIOOpEHUS,
MHKPO3JICMCHTELI, MAKPO3JICMCHTLI, [TUTATCIIBHBIC BEIICCTBA.

I'eorpadus: armochepa, ruapochepa, MuUHEpabl, TOPHbIE TOPOJIbI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUTUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMsI IMPOTPaMMbl OCHOBHOIO 001Iero oOpa3oBaHUs
JOCTUTI'alOTCA B XOA€ 06yquI/m XUMHHU B €AUHCTBEC y‘-IC6HOI71 M BOCHHUTATEIBHOMI JACATCIIBHOCTH B
COOTBCTCTBHHU C TpaAUIIUOHHBIMU pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMH U TYXOBHO-HPABCTBCHHBIMU
HCHHOCTAMMU, IIPUHATBIMHU B O6HI€CTB€ [paBujiaMM M HOpMaMHM INOBCIACHUA H CHOCO6CTBYIOT
IpoLeccaM CaMOIO3HAHU, CAMOPA3BUTHS U COLIMAIN3ALIUN 00YYatOIIUXCSl.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN W paCIIUPEHHUE OINbITAa JEATEIILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY M HAayYHOMY
HacJI€eAu, ITOHMMAaHHs 3HA4YCHHA XUMHYECKOHN HayKW B JXWU3HU COBPEMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpMalueld O MepefoBbIX JOCTHUKEHMSIX M OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUSX 00 yCTpoiicTBe
MUpa 1 00IIEeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

NPEJCTaBICHUS O COLMAIBHBIX HOpPMax M MpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIKTHBE, KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Yy4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKON M JIPYrUX BUAAX JEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM ACATCIIBHOCTHU IIPU BBIINOJIHCHUUN y‘~I€6HI)IX, IIO3HABAaTCJIbHBIX 3aJia4, BBLIIIOJITHECHHUHU
XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘—Ie6HBIX IMPOCKTOB, CTPEMIICHHA K B3aAUMOITOHUMAaHHIO U
B3aMMOIIOMOIIIM B TIpoIecce OSTOM y4yeOHOHl [eATeNbHOCTH, TOTOBHOCTH OLEHUBAaTh CBOE
MOBEACHUE 1 IMOCTYIIKU CBOUX TOBapI/IH_IeI\/'I C MO3WMIHHU HPABCTBCHHBIX U IMPABOBLIX HOPM C y‘—IéTOM
OCO3HAHUs NOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PDEHUECKUE  IPEACTABIEHUS O  BELIECTBE U XHMUYECKOM  pEaKiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Da3BUTUS HAayKH W COCTaBISIOLIME OCHOBY JUIA
IIOHUMAaHUWs CYITHOCTHU H&y‘-IHOﬁ KapTUHBI MHpa, MPECACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3sBUTHA IMPUPOJbI, B3aUMOCBA3AX YCJIOBCKa C HpHpO)IHOﬁ CpeJIOﬁ, O POJIM XUMHU B IMMO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;



[T03HABATEJIbHBIE MOTHUBBI, HAlpaBJICHHbIE HA [OJYyYEHHE HOBBIX 3HAHMM IO XUMUHU,
HEOOXOAUMBIE [Uisi OOBSICHEHHsT HAOMIOZAeMBbIX NPOIIECCOB M SIBIICHUH, I03HABATEIbHOM,
MH(GOPMALIMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHCIIE HAaBBIKOB CAMOCTOSATEIBHOM paboTHI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPATypOH, IOCTYNHBIMH TEXHHUYECKUMH CpEICTBAMH
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYEHHUIO U TO3HAHHUIO, JIF00O03HATENBbHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOM M HCCIEA0BATEIbCKON IESTENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00yUYeHUS B AaJbHEHIIIEM;

4) popMupoBaHuSs KYJIbTYPbI 310POBbA:

OCO3HaHUE LICHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3J0pOBBI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUATHE BPEAHBIX IPHUBBIYECK
(ynorpeOyieHusi ajmKoroiisi, HApPKOTUKOB, KYPEHHUs), HEOOXOAMMOCTH COOJIOACHUS MPaBUII
0€30MacCHOCTH MIPU OOPAIICHUN C XUMUYECKIMHU BEIIECTBAMH B OBITY U peaslbHOW KU3HHU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY HU3Y4YeHHIO mpodeccuil u Tpyaa pa3lInyHOro poja, yBakeHUE K
TPYAy U pe3yJibTaTaM TPYAOBOMU AESATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAHUW 1O XUMHUHU, OCO3HAHHBI BHIOOP WHAMBUAYAIBHOH TPAGKTOPUH IPOJOTIKECHHUS
o0pa3oBaHMs C y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW NPOPECCHOHATBHON NEATENFHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHIA, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHATLHON Cpejie;

6) 3x0/10rMYecKOro BOCIMTAHUA:

9KOJIOTHUYECKU 11eJIeCO00pa3HOe OTHOIIIEGHHE K MPUPOAE KaK MCTOYHHKY KM3HU Ha 3emIe,
OCHOBE €€ CyIlIeCTBOBaHHUS, MOHMMAHUE ILIEHHOCTH 3J0pPOBOTO M 0Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MYECKOMYy U TIICUXUYECKOMY 3J0POBBIO,
OCO3HaHME LIEHHOCTH COOJIOCHUS TPaBUI O€30IaCHOT0 MOBEACHUS U padoTe ¢ BELeCTBAMH, a
TaK)K€ B CUTYallUsIX, YTPOKAIOLINX 3I0POBBIO U )KM3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, [TOJydaeMble MPU U3yUYEHUU XUMUHM, JJIS pellieHus 3a1ad,
CBSI3aHHBIX C OKPYKAIOWIEH NPUPOJHOM CpPEIOM, ISl TOBBIIIEHUS YPOBHS JKOJOTHYECKOU
KyJbTYpbl, OCO3HAHUS TJ00aNIbHOIO XapakTepa SKOJOTMYECKHX MpoOJieM M MyTell MX pelieHHs
IIOCPEICTBOM METOJOB XMMMH, SKOJOTMYECKOTO MBILIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS MM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAJILHOM MTPaKTUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIJACISAIOT 3HAUMMBIE A (OPMHPOBAHUSA
MHUPOBO33pEHUSI OOILIEHAYyUHbIE MOHATHUA (3aKOH, TEOpHsl, MPUHIMII, THIOTe3a, (akT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPBhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
MpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUUM M3 3TUX MpeaIMeToB (pOpMHUPOBAThH NMPEACTABIECHUE O
L[EJIOCTHOW HAy4yHOW KapTHMHE MUpPA, U yHHUBEpcalbHble ydeOHble AeHcTBHs (IO3HaBaTeNbHBIE,
KOMMYHHKATHUBHBIE, PETYJISITUBHBIE), KOTOpbIe obOecreynBaroT (OpMHpPOBaHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YIEOHON JeATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBHUS

ba3oBble JlornyecKkue AeiCTBUA:

YMEHMSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBILIUIEHUS TPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEIATh UX XapaKTEpHbIE IPU3HAKHU, YCTaHABINBATh
B3aMMOCBS3b C JIPYTUMHU TOHSATUSIMM), HUCIOJb30BaTh MOHATHSA JUIsl OOBSICHEHUS OTAEIbHBIX
(akToB U sIBIEHUH, BBIOUPATh OCHOBAHUS U KPUTEPHUH ISl KJIaCCU(PUKAIUN XUMUYECKUX BEIIECTB
U XUMUYECKUX pEaKIHMi, yCTaHaBIMBaThb MPUYUHHO-CIIEIACTBEHHbIE CBSI3U MEXIY OOBEKTaMHU



U3Y4YEeHUs], CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTHBHBIC, AECAYyKTHUBHBIC, MO aHAJIOTHUH),
JIeJ1aTh BBIBOJIBI M 3aKJIFOUEHUS;

yMEHUE TPUMEHSATh B MPOIECCe MO3HAHUS TMOHATUSA (IIPEJAMETHBIE W METaINpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIM, HCIOJb3yeMble B XHMHH, IPEOOpa3oBbIBATh UIUPOKO
MIPUMEHSAEMbIE B XUMHUU MOJICJIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKkas QopMmysia U ypaBHEHHE XHMHUYECKOM pEakIUuu — TMpU pElIeHUUu YyueOHO-
MO3HABATENBHBIX 33/1a4, C YYETOM ATHUX MOJIETIbHBIX MPEACTABICHUN BBISIBIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIE TPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEILIECTB U XMMHUYECKUX PEaKI[Hil,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIEIICTBEHHBIE CBA3M U MPOTUBOPEUYUS B
M3Yy4aeMbIX MPOIEccaxX U SBICHUSIX.

Ba3oBble uccienoBare/ibCKue 1eCTBUSA:

YMEHHUE HCIOJb30BaTh IMOCTABIEHHBIE BOINPOCHl B KAaYECTBE HMHCTPYMEHTa MO3HAHUS, a
TAaK)K€ B KAueCTBE OCHOBHI JJsi (DOPMHUPOBAHHS THUIIOTE3bI IO TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA;

MpuoOpeTeHne OMbITa MO IUIAHWPOBAHUIO, OPraHU3allUd WM TPOBEACHUIO YUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HA0JI0/IaTh 332 XOJIOM MPOIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbrar, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJABI IO pe3ysbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MIPOJIEIIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IUYHBIX BUIOB U
dbopM TIpe/icTaBICHUS, MOTYIaeMyI0 U3 Pa3HBIX MCTOYHHKOB (HAyYHO-TIOMYJIIPHAsS JIMTEpaTypa
XUMHYECKOTO COAEpKaHUs, CIIPaBOYHbBIE TOCOOUSs, pecypchl MIHTepHeTa), KpUTUUECKH OI[CHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(MOPMALIUIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJBI U 3aMPOChl P MOUCKE U OTOOpEe MH(OpPMALNH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJISl BBIMOJTHEHUS yUYE€OHBIX U TIO3HABATENbHBIX 3a7a4
OTpeAeNEHHOr0 THUIA, MPHOOpETEeHHE OmbITa B 00JaCTH HCIONb30BAaHUS HHQPOPMAIIOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIAJCHUE KYJIbTYPOM aKTUBHOTO HCIOJBb30BAaHUS Pa3TUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOATENIbHO BBIOMpATh ONTUMAJIBHYIO (HOpPMY TMPEACTABICHUS
nHpOpMalUd ¥ WLIIOCTPUPOBATH peIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpamMMmamu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHE HCIONb30BaTh M aHAIM3UPOBATh B Mpollecce Y4eOHOH W HCCIeI0BaTENbCKON
NEeSTeNbHOCTH WH()OPMALIUIO O BIUSHUU MPOMBINIJICHHOCTH, CETLCKOTO X03HUCTBA M TpaHCHIOpTa
Ha COCTOSIHME OKPYXKarolel TPUPOTHON Cpebl.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIC YUeOHbIE 1eiiCTBHUS:

YyMEHHUs 3aJlaBaTh BOMPOCHI (B xojae auamora W (WiIM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TPEIJIOKECHHUS OTHOCUTEIHHO  BBITTOJTHCHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEJICTABIISATh MOJYyUYEHHBIE PE3yJIbTaThl MO3HABATEIIHHOU JIEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaX; JelaThb MPE3EHTALUI0 pPe3yJbTaTOB BBIIOJIHEHUS XHUMHYECKOIO
JKCIIepUMeHTa (J1abopaTOpPHOTO OMbITa, Ja0OpaTOpHON pabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON 1
HCCIIE0BATENIbCKON IEATETbHOCTH TIPH PEIIEHUH BO3ZHUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa
00IIMX MHTEPECOB U COTIIACOBAHUS MO3HUIIHK (00CYKIeHUsI, 0OMEH MHEHHUSIMHU, «MO3TOBBIE
MITYPMBID», KOOPJAMHAINS COBMECTHBIX JIEHCTBUM, OTIPE/IeTICHNE KPUTEPUEB IO OLIEHKE KauyecTBa



BBITIOJTHCHHOU PaOOTHI M IPyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBUSA:

YMEHHUE CaMOCTOSITEIbHO OIPENEIATh LENU JAEATEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIATS,
KOHTPOJIMPOBATh M TPH HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTh, BHIOMPATH
HaunOosee 3pPeKTUBHbBIE CIIOCOOBI PElLIEHNs YUeOHbIX U [T03HABATEIbHBIX 33/Ja4, CAMOCTOSTENILHO
COCTaBJIATh WIM KOPPEKTUPOBATh IIPEIUIOKECHHBIN aJITOPUTM JCHCTBUN NPU BBINIOJIHEHUH 3aJaHAN
C y4éTOM IIOJYyYEHMs HOBBIX 3HaHUIl 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsAX,
OLICHUBATH COOTBETCTBHUE IOJIyYEHHOTO pe3yJIbTaTa 3asBICHHOM LI€JIH, YMEHHE HMCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 3aJaHUN.

NPEIMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTaTOB 10 OCBOCHUIO O00S3aTEIBHOTO COICPKAHUA,
YCTaHOBJIEHHOTO JaHHON (QenepaibHOl pabodeil MporpaMMoil, BBIACTSAIOT: OCBOCHHBIC
OoOy4JarolMMUCSl Hay4HbIE 3HAHWS, YMEHHS M CHOCOObI JeHCTBUM, crnenuduveckue s
peIMeTHOW o0macTh «XuUMUS», BHUABI ACSITENBHOCTH IO IOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIIpETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX CHUTYalIUSX.

K koHuy oOyueHusi B 8 kJjiacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHSTHUNA: aTOM, MOJEKYJa, XUMUYECKUN D3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAs U HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJIIpHAsl Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0J1s1 XMMHUYECKOI'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIH OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, DJJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKass peakIus,
KJaccu(uKanus peakiuii: peakluu COCTUHEHHUs, PEaKIMM Pa3JIOKEHMs, peaKklUH 3aMelleHus,
peakuuu oOMeHa, 3K30- M 3HJIO0TEPMHUUYECKHE peaKklnu, TemIoBoi 3(h(eKT peakuuu, SApo aToMma,
AJNIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOMTalb, PpaJuyC aromMa, XMMHUYECKasl CBS3b, MOJISIpHAs U
HEMNoJIsIpHasi KOBAJICHTHas! CBsSI3b, MOHHAsl CBSA3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas J0JIs
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIlUsl) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U NMPUMEHATH 3TU NOHATUA IIPU
OINMCAaHNU BELIECTB U UX NPEBPALLECHUN;
UCIOJb30BAaTh XUMHUYECKYI0O CHUMBOJMKY JJIsI COCTaBJIE€HUS (OpPMyJl BEIIECTB M ypaBHEHHIl
XUMHUYECKHUX PEaKIINii;
OTpe/ENATh BAJIEHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTENEHb OKUCIECHUS
JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAMIEKHOCTh BEIIECTB K OMNPEICNIEHHOMY KJIAcCy
coequHeHuH o popmyrnam, BUJ XUMUYECKON CBSI3U (KOBAJIEHTHAS! M MOHHAs) B HEOPraHMYECKHUX
COETMHEHUSX;
packpsiBaTh cMbIci [lepuonndeckoro 3akona J[. V. MenneneeBa: 1eMOHCTpUpPOBaTh IOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX JJIEMEHTOB OT UX IIOJIOXKEHHUS B
[leproauueckoil cucTeMe, 3aKOHOB COXPAHEHHUS! MACChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOIaJipo;
ONMCHIBATHL U XapakTepus3oBaTh TalOianuHyto ¢opmy Ilepuonnueckoil cucTeMbl XHMHUYECKUX
3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHasi nmoArpymnmna (A-rpymnmna)» u «mobouynas noarpymmna (b-
rpynmna)», Majible 1 OOJbIINE TePUOIbl, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOJIHIIe
«ITepmognyeckass cucrema xumuyeckux dnemeHTtoB [[. WM. MenzaeneeBa» ¢ 4YUCIOBBIMU



XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XHMMHYECKHX JIEMEHTOB (COCTAaB M 3apsj sA1pa, oduiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHNE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHTBI, HEOPTaHMUECKUE BEIECTBA, XUMHUYECKUE PEaKIHH
(110 YMCITy ¥ COCTaBy yYacCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOICTBAa BEIECTB Pa3IMYHBIX KJIACCOB,
IIOATBEPK1asl ONMCAHUE ITPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOLINX XUMHUYECKUX
peaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;
BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCCOBYIO [OJIO
XMMHAYECKOTO 3JeMeHTa Mo (opMyJsie COECTUHEHHs, MACCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUu;
IIPUMEHSITh OCHOBHBIE OIlEpPALlMM MBICIUTEIBHONU J1€ATEIbHOCTU — aHAJIU3 U CHHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMAaTH3alMI0, KJIacCU(UKAIIUIO, BBISIBICHUE TPUUMHHO-CIICACTBEHHBIX CBA3ECH —
JUIL WU3Y4YEHHUS CBOMCTB BEIIECTB M XMMHMUYECKHX pEAKIMM, €CTECTBEHHO-HAy4YHbIE METOJbI
[I03HaHUs — HAOJI0IeHUE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICJICHHBII);
ClIeZIoBaTh IMpaBUJIaM IOJb30BaHMUS XMMHUYECKOH MOcyn0il u 1abopaTOpHBIM 000pYyI0BaHHUEM, a
TaKXKe MpaBHjiaM OOpaIIeHUsI C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITIOJTHEHUIO
71a00paTOPHBIX XWMHUYECKHUX ONBITOB MO MOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogOoposa M KHCJIOPOJA), NPUTOTOBJIECHHUIO DPACTBOPOB C OIpEneIEHHOW MAaccoBOM jaoei
pacTBOPEHHOrO0 BELIECTBA, IUIAHUPOBATh U IPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 110
pacro3HaBaHMIO pAcTBOPOB INEIOYEH UM KUCJIOT C IIOMOIIBIO HHAMKATOPOB  (JAKMYC,
benondranrerH, METUIOPAHK U IPYTHUE).

K konuy obyuenusn ¢ 9 knacce npeomemmusie pe3yiomamosl HA OA3060M YPOGHE OONIHCHBL
ompaxcamov chOpMUPOSAHHOCHb Y 00YUAIOWUXCA YMEHUTL:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHATHHA: XUMHUYECKHH 2JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEUIECTBO,  CJOXHOE  BEIECTBO,  BAJEHTHOCTD,
ANEKTPOOTPHULIATELHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakius, XHMHUYecKas CBs3b,
TEIIOBOM 3(PPEKT peakluu, MoJib, MOJSPHBIA 00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUs, pEeakUud HWOHHOro oOOMeHa, KaTalu3aTrop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMble 1 HEOOpaTUMBbIE PEaKIMU, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIIH,
OKHCIIUTEb, BOCCTAaHOBUTENb, OKHMCIEHME W BOCCTAHOBJIEHUE, aNIOTPOIUs, aM(OTEpPHOCTb,
XMUMHYecKass CBA3b (KOBAJEHTHAas, WOHHAs, METAJNIMUecKas), KpUCTAJUIMYecKas peléTka,
KOppO3Usl METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW PEAKIUH, MPENEIbHO JOIyCTHUMast
koHueHTpauus [1/IK BeniecTna;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN M MPUMEHSTH 3TU MOHATUS MPU
OIMCAaHUU BEIIECTB U UX MPEBpAIEHUM;
WCIOJIb30BaTh XWMUYECKYI0 CHMBOJHMKY JUIsl COCTaBlieHUS (OpMyJl BEIIECTB U YpaBHEHHI
XUMHUYECKHUX PEaKIIHii;
ONpPEACIATh BAJEHTHOCTh U CTENEHb OKUCIEHHS XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTIO COCTaBa, NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy COEIUHEHHM IO
dbopmynaM, BUJ XUMUYECKOH CBS3U (KOBaJICHTHAsl, MOHHAsI, METAJJIMUECKasi) B HEOPraHMUECKUX
COEIMHEHMSX, 3apsj] HMOHA MO0 XUMHUYECKOW (opmyse, xapakrep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAMHEHUN, THUI KPUCTAININYECKON PEeIIETKU KOHKPETHOT'O BEIIECTBA;
packpsiBaTh cmbica Ilepuogmueckoro 3akona J[. M. MenneneeBa W JI€MOHCTPHpPOBATh €ro
MMOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoil cucreMsl



XUMHYECKHX DJIEMEHTOB: Pa3/IM4aTh MOHATHUS «TJIaBHas MoArpynna (A-rpymma)» U «1moOodHas
noxarpynmna (b-rpymnma)», maneile u OosibIIME TMEPUOMBI, COOTHOCHTH O0003HAuEHHs, KOTOPHIE
UMEIOTCS B TEPUOJNYECKON TaOJHIe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps[ s1pa, o0lIee YUCI0 JIEKTPOHOB U PACHPEAEICHUE UX 10
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB H
UX COEAMHEHHUH B INpejenax MayblX MEPHOAOB M TJIABHBIX HOArPYII € Y4ETOM CTPOEHHUS HX
aTOMOB;

KJ1accu(UUUpoBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMHUECKUE PEaKLUU
(1o 4MCIly ¥ COCTaBYy y4acCTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIIOBOMY 3P QPEKTY, 10 U3MEHEHUIO
CTENEHENW OKUCIICHHUSI XUMUUECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATH) OOUIME M CHeuu(UIeCKHe XUMHUYECKHE CBOWCTBA MPOCTHIX M
CJIOKHBIX BELIECTB, IOJATBEPKIasi ONMCaHUE NPUMEpPaAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

COCTABJISATh YPABHEHUS 3JIEKTPOJUTHUUECKON JUCCOLMAIMM KUCIIOT, IeJI04Yel U coiieil, HoJHbIe U
COKpaIlléHHbIE YpaBHEHUs peaKIMi MOHHOro OOMEHAa, ypaBHEHUS pPEaKLUi, MOJATBEP)KIAOIINX
CYLIECTBOBAaHHME T€HETHUUYECKON CBS3U MEXKIY BEILECTBAMU PA3JIMYHBIX KIACCOB;

PacKphIBaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEACTBOM COCTaBIICHUS
JIEKTPOHHOIO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOBMOXHOCTU IPOTEKAHUS
XMMHUYECKUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOIro 3JeMeHTa 1o (opMyJie COEIUHEHMs, MACCOBYIO JIOJIIO BEIeCTBa B PACTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKON peaklnu;

coOJroIaTh MpaBWiia MOJIb30BAHUSA XMMUYECKON MOCYIOH M J1abopaTopHBIM 000pYyIOBaHHUEM, a
TakXke IMpaBuia OOpallleHHs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIOJHEHUIO
71a00paTOPHBIX XMMHYECKHUX OINBITOB MO MOJYYEHHI0O M COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa ¥ yriaeKucioro rasa);

MPOBOAUTHh pEaKUUH, MOATBEP)KAAIOLIME KAueCTBEHHBI COCTaB  pa3jM4YHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM NYTEM XJOpUA-, OpOMHA-, MOAMI-, KapOoHatr-, docdar-, cuiIMkar-,
cyib(ar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHUS U MOHBI N3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE
B BOJHBIX paCTBOpaxX HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIMM MBICIUTEIBHONW IEATEIbHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHUE,
0000111€HHe, CUCTEMAaTH3alMI0, BBISBIEHUE MPUYUHHO-CIIEACTBEHHBIX CBA3CH — Ui H3y4eHUS
CBOMCTB BEIIECTB M XMMHMUYECKHX DEAKIHI, €CTECTBEHHO-HAYYHBIE METOJbl IIO3HAHUS —
HaOJIlo/IeHne, HW3MEpEeHUe, MOJICIMPOBAHUE, JKCIIEPUMEHT (pealbHbli U MBICICHHBIN



TEMATHYECKOE IINTAHUPOBAHHE

8 KUIIACC
No HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbI KonnuectBo yacos DnexTpoHHbIe (1P POBLIC)
/i Bcee Kontposbabie | [IpakTuueckue o0pa3oBaTeNbHbIC PECYPCHI
ro paboTHI paboTHI
Pa3nea 1. IlepBoHayaibHble XHMHYECKHE MOHATHS
1.1 | Xumust — BaxkHast 00J1aCTh €CTECTBO3HAHUS M TIPAKTUICCKOM 5 2 bubmuotexa [JOK
JeSITeIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢

1.2 | BemecTBa 1 XUMHUYECKHE PEAKITMU 15 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 20
Pa3jen 2. BaxkHeiine npeicTaBuTe/ M HEOPraHNYeCKUX BelIeCTB
2.1 | Bo3ayx. Kucnopon. ITonsarue 06 okcuaax 6 https://m.edsoo.ru/7f41837¢
2.2 | Bonopoa. Ilonsitue o KuCioTax U Cossix 8 https://m.edsoo.ru/7f41837¢
2.3 | Bona. PactBopsl. [ToHsiTHE 06 OCHOBAaHUAX 5 1 https://m.edsoo.ru/7f41837¢
2.4 | OCcHOBHbIE KJIACChl HEOPraHMYECKUX COCIUHEHUM 11 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. Ilepuoanuecknii 3axon u [lepuognueckas cucrema xummnueckux 3jemMeHToB [I. U. MenneneeBa. CtTpoeHue aToMoOB. XUMHYECKAsI

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE PCaAKIIUMN

3.1 | Ilepumonuueckwii 3akoH u [lepuoanueckas cuicTeMa XUMHYECKUX 7 https://m.edsoo.ru/7f41837¢c
anemenToB JI. I. MenneneeBa. CtpoeHue aToMa

3.2 | Xumnueckas cBsi3b. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 8 1 https://m.edsoo.ru/7f41837c

Htoro no pazneny 15 https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KJIACC

Ne HaumenoBanue pa3zienoB u TeM nporpaMmbl KosmmuectBo yacos OnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero | Kontponbsubie | IlpakTuyeckue 00pazoBaTebHBIC PECYPCHI
paboThI paboThI

Pa3znei 1. BeniecTBO 1 XUMHYeCKHE PeaKIuu

1.1 | [loBTOpeHue u yriayOieHne 3HaHNU OCHOBHBIX pa3eiioB Kypca 8 5 1 https://m.edsoo.ru/7f41a636
KJacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX pPEeaKLuil 4 https://m.edsoo.ru/7f41a636

1.3 DNEKTPONMTHYECKAs JUCCOHANM. XUMHUYECKHUE PEAKIIUU B 8 1 1 https://m.edsoo.ru/7t41a636
pacTBopax

Htoro no pazneny 17

Pa3zgen 2. HemeTa/Ibl M HX COeTUHEHU S

2.1 | OGmas XxapaKTepuCTUKa XUMUYECKHUX 3JeMEeHTOB VIIA-TpymbL. 4 1 https://m.edsoo.ru/7f41a636
["anorensl

2.2 | O6mas XapaKTepuCTUKa XUMUIECKUX 3JIeMEHTOB VIA-rpymnibl. 6 https://m.edsoo.ru/7f41a636
Cepa u e€ coesHeHHUS

2.3 | O0mas XapaKTepruCTUKa XUMUIECKHUX 3JIEMEHTOB V A-Tpyniibl. 7 1 https://m.edsoo.ru/7f41a636
A3ort, hochop u uX coeTMHEHUS

2.4 | OGmas XxapaKTepuCTUKAa XUMUIECKUX 31eMeHTOB [V A-rpymibl. 8 1 2 https://m.edsoo.ru/7f41a636
VYraeposl M KpeMHHUH U MX COSIMHEHMSI

Hroro no pazneny 25

Paznea 3. MeTasibl M HX COeAMHEHUS

3.1 | O6ume cBoiicTBa METAJIIOB 4 https://m.edsoo.ru/7f41a636

3.2 | Baxnelmme METaJJIbl U UX COCTUHEHHUS 16 1 2 https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

4.1 | BemecTBa 1 MaTtepuaiibl B JKU3HH YEJIOBEKA 3 | https://m.edsoo.ru/7f41a636

Hroro no pazneny 3

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




ITHOYPOYHOE IINTAHUPOBAHME

8 KJIACC

No Tema ypoka KonnuecTBo yacoB Hara DIIEeKTPOHHBIE U POBBIC

/1 Bceer | KontponpsH | [IpakTnueck | U3ydeH o0pa3oBaTeNbHbIC PECYPCHI

0 bIe pabOThl | He pabOThI us

1 [Tpeamer xumuu. Posb XUMuu B )KU3HU yesioBeka. Tena u 1 https://m.edsoo.ru/ff0d210c
BEIIIECTBA

2 [TonsiTHe 0 METOAAX TTO3HAHMS B XUMUU 1 https://m.edsoo.ru/ff0d227¢

3 ITpakTuueckas padota Ne 1 «IIpaBusa paboTsl B 1a0OpaTopuu u 1 https://m.edsoo.ru/ff0d23dc
npuéMbl 00paleHus ¢ 1a00PATOPHBIM 000Dy IOBAHUEM)

4 YucTtele BemecTBa U cMecH. CiocoObl pa3ieieHus: cMecei 1 https://m.edsoo.ru/ff0d26ca

5 [TpakTiueckas pabota Ne 2 «Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28c8
OUMCTKH [TOBAPEHHOM COJIM)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKUE TIEMEHTHI. 3HAKH (CUMBOJIBI) XHMHUECKUX 1 https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB

8 [TpocThie U CIIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 https://m.edsoo.ru/ff0d2d50

10 | 3aKOH MOCTOSTHCTBA COCTaBa BeUIeCTB. XuMuU4eckas (popmyia. 1 https://m.edsoo.ru/ff0d2eae
BajleHTHOCTh aTOMOB XMMHUYECKUX JI€MEHTOB

11 | OtHOCUTENBHAs aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas 1 https://m.edsoo.ru/ff0d323c¢
Mmacca

12 | MaccoBast 1o XUMHYECKOTO DJIEMEHTA B COEINHEHUU 1 https://m.edsoo.ru/ff0d350c

13 | KonuuectBo Bemectsa. Mosnbs. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d5230

14 | ®usnueckue U XUMHUYECKUE SIBICHUsI. XUMUYECKasi peaKlysl 1 https://m.edsoo.ru/ff0d37fa

15 | Ilpu3Haku U ycJI0OBUS MPOTEKaHUsI XUMUYECKUX PeaKIUil 1 https://m.edsoo.ru/ff0d3al6

16 | 3akoH coxpaHEHUs] MacChl BEIIECTB. XMMUYECKUE YPABHEHMSI 1 https://m.edsoo.ru/ff0d3b88

17 | Beluncienus KOJIMYeCTBa, MACChl BEIIECTBA IO YPaBHEHUAM 1 https://m.edsoo.ru/ff0d5708
XUMHUYECKHX PeaKIuii

18 | Knaccudukanuss XUMHUUECKUX peakLui (COeTMHEHNUS, pa3IoKeHus, 1 https://m.edsoo.ru/ff0d3{34
3aMelieHus, 0OMeHa)

19 | M. B. JJomoHOCOB — yuéHbIH-3HIIMKIONEUCT. O6001IeHE U 1 https://m.edsoo.ru/ff0d40c4

cUCcTeMaTHu3anus 3HaHUHU




20 | Kontponbhas padora Nel mo teme «BemiecTBa u XuMu4ueckue https://m.edsoo.ru/ff0d4290
peaKIMm»

21 | Bo3ayx — cmech ra3oB. CocrtaB Bo3ayxa. Kuciaopom — 3meMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H

22 | ®usnyecKkue U XUMHYECKHE CBOMCTBA KUCTOpoAa (peaKiuu https://m.edsoo.ru/ff0d4614
okucnenus, ropenue). Ilonsitue 00 okcuaax

23 | CiocoOsI omy4YeHus KUCIopoia B 1abopaTopuu 1 https://m.edsoo.ru/ff0d497a
IIPOMBILIUIEHHOCTH. [IpuMeHeHne Kucinopoaa

24 | TennoBoi 3 PeKT XMMUIECKON peaKIuu, TIOHITHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHYECKOM yPaBHEHHH, 3K30- U SHIOTCPMUIECKUX
peaKIMsIX

25 | TorumBo (HedTh, yroib U METaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c4a
€ro MpeIOTBPAICHUS

26 | Ilpaktuueckas pabora Ne 3 o teme «Ilomydenue u cooupanue https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3YYCHHE €T0 CBOMCTBY

27 | Bomopoa — 3JieMeHT U MpocToe BelecTBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4dd0
pUpoze

28 | dusnyeckue U XUMHYECKHE CBOMCTBA Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 | IloHsATHE O KHCIOTAX U COJIAX https://m.edsoo.ru/ff0d50d2

30 | Croco6bl osydeHus: BOAOPO/Ia B TAOOpATOPUH https://m.edsoo.ru/ff0d4dd0

31 | Ilpaktuueckas pabota Ne 4 o reme «Ilomyuenue u cobupanue https://m.edsoo.ru/ff0d4{42
BOJIOPO/J1a, U3YYECHHE €TO CBOWCTBY

32 | MousipHblii 00bEM Ta3oB. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e

33 Brruuciaenus o0béMa, KOJIMYECTBA BEIIECTBA T'a3a I10 €ro https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEUIECTBA MK 00BEMY

34 | Beiuncnenust 00bEMOB Ta30B MO YPAaBHEHUIO PEAKLIMU Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA 0OBbEMHBIX OTHOILIEHUH I'a30B

35 | ®usnueckue U XUMUYECKUE CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanui. [loHsiTHE 00 MHAMKATOpaX https://m.edsoo.ru/ff0d59e2

37 | Bona kak pacTBopuTesb. HachleHHbIe 1 HEHACHIIIEHHbIE https://m.edsoo.ru/ff0d5b40
pacTBOpbl. MaccoBast 107151 BEIIIECTBA B PACTBOPE

38 | Ilpaktuueckas padbota Ne 5 mo treme «IIpurorosieHue pacTBOpoB ¢ https://m.edsoo.ru/ff0dSeba




onpeaes€HHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA

39 | KonrponbHas padorta Ne2 o Teme «Kucnoposa. Bogopoa. Bomay 1 https://m.edsoo.ru/ff0d6342

40 | Okcuapl: cocTaB, Kiaccudukaiys, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d664e

41 | Ilomy4yeHre M XUMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHUJIOB

42 | OcHOBaHwMs: cOCTaB, KJIacCU(pHUKaIHsL, HOMEHKIATypa 1 https://m.edsoo.ru/ff0d67ca

43 | Ilomy4yeHue M XMMHYECKHE CBOMCTBAa OCHOBAHUI 1 https://m.edsoo.ru/ff0d67ca

44 | KucioTsl: coctaB, KiIacCu(pUKaIys, HOMEHKJIATypa 1 https://m.edsoo.ru/ff0dfee2

45 | IlomydyeHue M XMMHYECKHE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ff0dfee2

46 | Conu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI MOTyYCHHS, 1 https://m.edsoo.ru/00ad9474
XMMHYECKHUE CBOMCTBA

47 | Ilpaktuueckas pabora Ne 6. Penienue s3kcriepuMeHTaIbHBIX 33/1a4 1 https://m.edsoo.ru/00ad9b7c
110 Teme «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSAMHEHUID)

48 | 'eneTnueckas CBA3b MEX]y KJIacCaMU HEOPTaHUYECKUX 1 https://m.edsoo.ru/00ad9a50
COCIMHEHUI

49 | O0o0O0IEeHNE U CHCTEMATH3aLU 3HAHUI 1 https://m.edsoo.ru/00ad9cb2

50 | KonTtpomabHas pa6ora Ne3 mo teme "OCHOBHBIE KJIacChl 1 https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI"

51 | IlepBbie MONBITKH KJIACCH(PUKAIIMA XUMUUECKHUX JICMEHTOB. 1 https://m.edsoo.ru/00ad9fta
[ToHsATHE O TPyNIIaX CXOIHBIX YJIEMEHTOB

52 | Ilepuoauueckuii 3akoH u [lepuoanueckas cuctemMa XUMHYECKUX 1 https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera

53 | llepuoasl, rpynmnsl, HOATPYIIIBI 1 https://m.edsoo.ru/00ada52c

54 | Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M3oTombl 1 https://m.edsoo.ru/00ada342

55 | CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB 1 https://m.edsoo.ru/00ada6bc
ITepunonnueckoi cucremsl 1. . Menneneesa

56 | XapakTepHCTHKa XMMHYECKOTO 3JIEMEHTA I10 €T0 MOJIOKEHUIO B 1 https://m.edsoo.ru/00ada824
ITepuonnueckoii cucreme /JI. 1. Menneneena

57 | 3nauenue [lepuoamdeckoro 3akoHa JIsl pa3BUTHS HAYKH U 1 https://m.edsoo.ru/00ada96e
npakTuku. JI. 1. MenaeneeB — y4€HbIH, ITE1aror U rpaXKJaHuH

58 | DaeKTpOOTPHUIIATETLHOCTh ATOMOB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adaab8

59 | Monnas xuMudeckas CBsi3b 1 https://m.edsoo.ru/00adac34

60 | KoBaneHTHast nmossipHasi XUMHUYECKasi CBSI3b 1 https://m.edsoo.ru/00adaab8




61

KoBanenTHas HCMOJIAAPHAad XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab9

1
62 | CreneHb OKUCIICHHUS 1 https://m.edsoo.ru/00adae28
63 | OKHCIUTETbHO-BOCCTAHOBHUTEIIbHBIC PEAKITUN 1 https://m.edsoo.ru/00adb076
64 | OKHCIUTENH U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb076
65 | KonTponbsHas padora Ned o teme «CTpoeHne aroma. XuMHUYECKast 1 https://m.edsoo.ru/00adb486

CBSI3b»

66 | PesepBHbIii ypok. O0001IEHHE U CHCTEMATH3aLUs 3HAHUH 1 https://m.edsoo.ru/00adb33c
67 | PesepBHblii ypok. O000IIIEHHE U CHCTEMAaTH3allus 3HAHUHT 1 https://m.edsoo.ru/00ad9cb2
68 | PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3aLUs 3HAHUH 1 https://m.edsoo.ru/ff0d61c6
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9 KJIACC




No Tema ypoka KonnuectBo wacon Hara DneKTpOHHBIC IUPPOBHIE
n/m u3ydeHus | oOpa3oBaTelbHBIE PECYpPCHI
Bce | Kontponbn | IIpaktuuec
ro | ble paboThl | KHE pabOTHI
1 [Tepunonnueckuii 3akoH. [lepuoanueckas cucTeMa XMMHYECKUX 1 https://m.edsoo.ru/00adb59e
anemeHToB /1. 1. Meneneena
2 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
IIEPBBIX TPEX NEPUOOB
3 Knaccudukanms 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIICCTB 1 https://m.edsoo.ru/00adb7e2
4 | Buapl XUMHUECKOW CBS3M M TUIIBI KPUCTAUTHYECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel no teme «IloBropenue u yriyoienue 1 1
3HaHUI OCHOBHBIX pa3JIelioB Kypca 8 kiaccay
6 | Kimaccuduxanmsi XMMUYECKHX PEaKIUi 10 pa3InyHbIM MPU3HAKAM 1 https://m.edsoo.ru/00adbcb0
7 [TonsTHE O CKOPOCTH XMMHYECKOU peakiuu. [lonsTre 0 1 https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOTeHHBIX PEAKIIUIX
8 [TonsTHE 0 XMMHYECKOM paBHOBeCHH. DAaKTOPHI, BIUSIONTUE Ha 1 https://m.edsoo.ru/00adc28c
CKOPOCTh XUMHUYECKOH PEAKIINU 1 TOJIOKEHNE XUMUYECKOTO
paBHOBECHSI
9 | OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKITHH 1 https://m.edsoo.ru/00adcade
10 | Teopus anekTponuTHueckoi auccoruan. CUIbHBIE U clia0bie 1 https://m.edsoo.ru/00adcd68
AJIEKTPOJIHTEI
11 | MonHble ypaBHEHUS peaklMii 1 https://m.edsoo.ru/00add448
12 | Xumuyeckue CBOMCTBA KUCIOT U OCHOBaHUH B CBETE 1 https://m.edsoo.ru/00add5d8
MPEJCTABICHUN 00 DICKTPOIUTHUECKON AUCCOUAIIH
13 | XuMudeckue CBOWCTBA coslell B CBETE MpeACTaBIeHUH 00 1 https://m.edsoo.ru/00add8b2
AIIEKTPOIMTUIECCKOHN TUCCOIMALINN
14 | IloHsiTHE O THAPOIH3E COJIEH 1 https://m.edsoo.ru/00add9d4
15 | O6006meHune 1 cucTeMaTH3alus 3HaHUK 1 https://m.edsoo.ru/00addd12
16 | Ilpaktuueckas pabota Ne 1. «Pemenne skcepuMeHTaIbHbBIX 331a4» 1 1 https://m.edsoo.ru/00addbfa
17 | KonTponbHas padota No2 o Teme «IeKTpOIUTHYECKast 1 1 https://m.edsoo.ru/00addecO
aucconuanusi. XuMHUECKUE Peakilii B pacTBOPax»
18 | OOmias xapakTepuCTHKA raJloTeHOB. XUMUYECKHUE CBOWCTBA Ha 1 https://m.edsoo.ru/00addfe2

pUMepe XJopa




19 | Xnoposomopona. CosstHast KUCIIOTa, XAMAYECKHE CBOWCTBA, https://m.edsoo.ru/00ade104
MOJTyYCHHE, TPUMEHEHUE

20 | Ilpaktuueckas padora Ne 2 mo Teme «Ilomydenue consHoM https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yYEHUE €€ CBOWCTBY»

21 | BerunciieHus o ypaBHEHUSIM XUMUYECKUX PEAKIIUN, €CITH OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

22 | O6mas xapakTepucTuka 3aeMeHTOB VIA-rpynmns https://m.edsoo.ru/00ade64a

23 | AmnotponHbie MoaupuKkauu cepbl. Haxoxxaenue cepsl u eé https://m.edsoo.ru/00ade64a
COCAMHEHHI B IpUPOie. XMMUUYECKUE CBOMCTBA CEPhI

24 | CepoBoaopoJ, CTpOeHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802

25 | Oxcunel cepbl. CepHas KUCIOTA, (GU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMCHCHHE

26 | XuMHYECKHE PEeaKIInH, JISKAIINE B OCHOBE MTPOMBIIIICHHOTO https://m.edsoo.ru/00adec8a
croco0a MoJIyueHHs] CEPHOM KMCIOThI. XMMHUYECKOE 3arpsi3HEHUE
OKPY>KaIOIIEH Cpe/ibl COEJUHEHHUSIMU CEPbI

27 | BprunciieHre MacCOBOM JIOJIM BBIX0JIA TPOJIYKTA PEaKIIUH https://m.edsoo.ru/00adec8a

28 | OOmias xapakTepuUCTHKA HIEMEHTOB VA-rpymibl. A30T, https://m.edsoo.ru/00adeea6
pacrpocTpaHeHHe B IpUpoie, GU3NUCSCKUE M XUMUYCCKHE CBOWCTBA

29 | AmMuak, ero pu3nyecKre 1 XMMUYECKHE CBOMCTBA, TIOJTYUYCHUE U https://m.edsoo.ru/00adf004
IPUMEHEHHE

30 | [Ipaxktuueckas padorta Ne 3 o reme «llomyuenne ammuaka, https://m.edsoo.ru/00adf180
U3yYEHHUE €ro CBOHCTB

31 | A3oTHas Kuc0Ta, €€ pU3nUecKue U XMMUYeCKHe CBOMCTBA https://m.edsoo.ru/00adf306

32 | Ucnonp30BaHuEe HUTPATOB U COJIEH aMMOHHS B KauecTBE https://m.edsoo.ru/00adf518
MHUHEpAJIbHBIX Y00peHni. XMMHUecKoe 3arpsi3HeHNe OKPYKatolei
Cpebl COeTMHEHHSIMH a30Ta

33 | ®dochop. Oxcun pochopa (V) u pocdopnas kucnota, puzndeckue https://m.edsoo.ru/00adf68a
Y XUMHYECKHE CBONCTBA, OJTYUCHHE

34 | Ucnonp3oBanue (pocdaroB B KauecTBE MUHEPAIBHBIX YA0OPECHUH. https://m.edsoo.ru/00adfc20
3arpsi3HeHue NpupoIHON cpelibl pochaTtamu

35 | Yrnepon, pacnpocTpaHeHUE B MPUPOJE, PU3NUECKHe U XUMUUECKHE https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 | Okcupasl yraepoaa, ux Gpusudeckre u XUMHUECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe




DKOJIOTHYECKHE MPOOJIeMBl, CBI3aHHBIE ¢ OKcHaoM yriaeposa (IV)

37 | YronbHasi KUCIIOTA U €€ CONH 1 https://m.edsoo.ru/00ae006¢
38 | IlpakTuueckas padbora Ne 4 o Teme "[lonyueHune yriekuciioro rasa. 1 https://m.edsoo.ru/00ac027¢
KayecTBenHast peakiiysi Ha KapOoHaT-HOH"
39 | IlepBoHavyanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O 1 https://m.edsoo.ru/00ae054¢
COEAMHEHUSIX yIiiepoaa
40 | KpeMHuii 1 ero coeAMHEHUs 1 https://m.edsoo.ru/00ae080a
41 | Ilpaktuueckas padora Ne 5. Pemenue skciepuMeHTAIbHBIX 3a7a4 1 https://m.edsoo.ru/00ae0bf2
1o TeMe «BakHelIe HeMeTaJUTbl U UX COCTMHCHUSD)
42 | KonTpoabsHas padora Ne3 o teme «BaxkHelme HeMeTauIbl ¥ BX 1 https://m.edsoo.ru/00ae0e18
COCIMHEHUS»
43 | OO6mias xapakTepUCTHKAa XUMUYECKUX ITIEMEHTOB — METAJIJIOB. 1 https://m.edsoo.ru/00ac103e
Merammdeckas CBSA3b U METAIUTMYECKAsT KPUCTAIITMYECKAs
peméTka. PU3nUecKrue CBOMCTBA METAJIOB
44 | XuMHYEeCKHE CBOWCTBA METAIIOB. DIEKTPOXUMHUECKHUI PsijT 1 https://m.edsoo.ru/00ael 156
HaNPSHKCHUH METaJIOB
45 | Obmme crocoOsl moay4yeHus MeTauioB. CriaBel. Beraucnenus mo 1 https://m.edsoo.ru/00ael 156
YPaBHCHHSIM XMMUYECCKHUX PEAKIIHA, €CITU OJMH U3 PEarcHTOB
COJCPIKHUT IIPUMECH
46 | IlonsTHE O KOPPO3UH METAIIIOB 1 https://m.edsoo.ru/00ae1278
47 | llenouyHble MeTaJLIIbI 1 https://m.edsoo.ru/00ae14b2
48 | Okcuzbl M TUIPOKCUIBI HATPUS U KaJIus 1 https://m.edsoo.ru/00ae14b2
49 | lllenoyHO3€MENBHBIE METAIUIBI — KAJIbIIMI M MarHUM 1 https://m.edsoo.ru/00ael5e8
50 | Baxuenme cCOeTMHEHNS] KATbITUs 1 https://m.edsoo.ru/00ael5e8
51 | O6o01IeHre u cucTeMaTu3alys 3HaHu| 1
52 | XKécTtkocTh BOJBI U cIOCOOBI €€ yCTpaHEHUsI 1 https://m.edsoo.ru/00ae1886
53 | IlpakTuueckas padota Ne 6 o reme "XKEcTKOCTh BOABI U METOBI €€ 1 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 | Anromunuit 1 https://m.edsoo.ru/00aelc64
55 | AMdoTepHble CBOMCTBA OKCHJIAa M THAPOKCHIA 1 https://m.edsoo.ru/00aelc64
56 | XKeneso 1 https://m.edsoo.ru/00ae1d86
57 | Okcupsl, ruapokcuabl u conu xenesa (I1) u xxenesa (111) 1 https://m.edsoo.ru/00ae35e6
58 | O6001IeHNE U cUCTeMaTU3alks 3HAaHUH 1




59 | IlpakTudeckas padbora Ne 7. Pemenue sKcriepuMeHTaIbHBIX 3a/1a4 1 https://m.edsoo.ru/00ae3de8
10 TeMe «BaxkHenne MeTauibl U X COSAUHECHUS»
60 | BeruncneHus 1o ypaBHEHHSAM XUMHUYECKUX PEAKIUH, €CIIU OJNH U3 1 https://m.edsoo.ru/00ae1750
peareHToB J1aH B U30BITKE WU COACPKUT MpUMECH. BrraucieHus
MacCOBOW JIOJIH BBIX0JIa TIPOJIYKTa PEAKIIHU
61 | OGo0mIeHue u cucTeMaTH3alys 3HaHUH 1
62 | KontpoasHas pabora Ned 1o Teme «BakHeimme MeTalIbl U UX 1 1
COCITUHEHUS
63 | BemecTBa u MmaTepralibl B TOBCEAHEBHOM )KM3HU YEJIOBEKA 1 https://m.edsoo.ru/00ae3f50
64 | XuMudeckoe 3arpsisHeHHE OKPYIKaloIIen cpebl 1 https://m.edsoo.ru/00ae4270
65 | Poib XMMHHU B PEHICHUH SKOJIOTHYECKHUX MPo0IeM 1 https://m.edsoo.ru/00ae4270
66 | PesepBHbIii ypok. O0001IeHNE U cCTeMaTU3allks 3HAaHUH | https://m.edsoo.ru/00ae0d0a
67 | PesepBHblii ypok. O0001IeHHE U CHCTEMATU3AIUS 3HAHUN 1 https://m.edsoo.ru/00adb33c
68 | PesepBHblii ypok. O000IIEHNE U cCTeMaTU3allks 3HAaHU] | https://m.edsoo.ru/00ad9cb2
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