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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON MPOTpamMMBbl OCHOBHOTO OOIIETO
oOpasoBanus, npenacraBieHHbIx B PI'OC 00O, a Taxke Ha OCHOBe (enepanbHOl paboueil mporpaMMel
BOCIUTAHUA M C YUETOM KOHIEMINH MPENoAaBaHus y4eOHOro npeamMera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusix Poccuiickoit @enepanumu.

[Tporpamma o XumMuM Ja€T MPECTaBICHHUE O LEJSIX, O0IIel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHUSL 00YYAIOIIUXCS CPECTBAMHU y4eOHOIO MpeAMETa, YCTaHABIUBAET 00s3aTebHOE MPEAMETHOE
coJiep’KaHue, IpeyCMaTPUBAET paclpeielieHue ero Mo KiaccaMm U CTPYKTYpHpOBaHHE 1O pas3jienaMm U
TeMaM NpOrpaMMbl IO XHUMHH, OIpeAessieT KOJUYECTBEHHbIE M KaueCTBEHHBIC XapaKTePUCTUKHU
COJIEp’KaHusl, PEKOMEHYEMYIO IOCJIEJOBATEIbHOCTh U3YYEHUS] XUMHUU C YYETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4yeOHOIro Ipolecca, BO3pacTHBIX OCOOEHHOCTEH 00ydarommxcs,
orpezesnsieT BO3MOXHOCTHU MpeAMETa IJsl pealn3aluy TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTenbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a TakkKe TPeOOBaHUH K
pesyabTataM OOy4yeHHs XMMHUHM Ha YpPOBHE LeJIel M3yueHHUs NpEeAMETa U OCHOBHBIX BHAOB yueOHO-
M03HABATEIBHOM JESITEIHHOCTH 00yUYAIOIIErocs 0 OCBOCHUIO y4eOHOTO COJIEPIKAHMS.

3HaHME XUMHUHU CIYXXHUT OCHOBOW Il (DOPMUPOBAHMSI MHPOBO33PEHHS OOYUaIOLIErocs, €ro
NpEACTAaBICHUNA O MaTepUAIbHOM €IMHCTBE MHpa, BaXKHYIO POJIb HUIpaloT (GopMHpYeMble XUMHEH
NpPEICTaBICHNUS O B3aWMOIIPEBPAIICHUSX 3HEPrUM M 00 3BOJIOIMU BELIECTB B NPUPOJAE, O MyTIX
pemeHns TI00aTbHBIX MPo0OIeM YCTOWYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH,
MUIIEBON U 3KOJIOTHYECKON O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3y4yeHne XUMHH:

CHOCOOCTBYET pealM3allid BO3MOXKHOCTEH i caMopa3BUTHS U (OPMHUPOBAHUS KYJIbTYPbI
JTUYHOCTH, e€ 00mIel U (YHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HaBBIKOB HMX CaMOCTOSTENIbHOW Y4eOHON NesTeTbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIEI0BaTEIbCKUX
YMEHUH, He0OOXOAUMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK U B IPOPECCUOHATBHOM 1A TEbHOCTH;

3HaKOMHT CO CIEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IUIAJa Ha
€MHCTBO IPUPOJIbI U YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHMM €CTECTBEHHO--
HAYYHOU IPaMOTHOCTH O0yUaIOLIUXCS;

CHocOOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTHYECKOE 00pa3oBaHUe 00YyJaroIUXCs.

JlanHbIe HaMpaBJIeHUSI B 00Y4EHUH XUMHUH 00ECTIEYNBAIOTCS CTIEIIM(PUKON COJEpKaHus yIeOHOTO
npeaMeTa, KOTOPBIi SIBIsieTCs MeJarornuecky aanTHPOBAHHBIM OTpakeHHEM 0a30BOi HAyKU XUMUU Ha
OIPEEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO o00IIero o0pa3oBaHUSI OPHUEHTHUPOBAH Ha OCBOEHUE
00y4JaloIUMHUCS CUCTEMbl IEPBOHAYAJIBHBIX MOHATUH XHMHHM, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAENbHBIX 3HAYMMBIX MOHSATUH OPTaHUYECKON XUMUH.

CrpykTypa cojepkaHHs IpOrpaMMbl IO XUMUHU C(HOPMUpPOBAHA HA OCHOBE CUCTEMHOTO MOIX0Ja
Kk e€ u3zyuenuto. ColepikaHue CKJIQJbIBAE€TCS U3 CUCTEMbl MOHATHM O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATHIH 0 XUMHUECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPTaHHU30BaHbI
[0 TPHUHLHUITY [OCJIEOBATEILHOTO DPAa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUECKHUX MpEeACTaBICHUIN
pa3HOro ypoBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMMUY;

— YUYEHMS O CTPOEHHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpECTaBICHUH 00 NEKTPOIUTHUECKOMN TUCCOIMALINN BEILIECTB B PACTBOPAX.



Teopernueckre 3HAHHMS PAcCMATPUBAIOTCSI HA OCHOBE OMIMPUYECKH TIOJNYYCHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BHBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHSI K JIPYrOMY, BBITIOJHSS
GyHKIIUM OOBSICHEHHSI W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U MOJIYYEHUSI U3y4aeMbIX BEIIECTB.

OcBoeHUE MPOrpaMMBbI MO0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEIACTABICHUS O XUMUYECKON
COCTABJISIIOLLEH HAYYHOM KapTUHBI MUpPaA B JIOTHKE €€ CUCTEMHOMN MPUPObI, IEHHOCTHOI'O OTHOIIEHUS K
HAay4YHOMY 3HAHUIO M METOJIaM IO3HaHUs B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBIICUYEHUEM
3HaHWM U3 paHee M3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpykaronmii Mupy», «buonorus. 57 kmacce» u
«Dusznka. 7 Kmacey.

[Ipy w3ydyeHHH XHUMHU MPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
007acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON NEATEIHHOCTH YeJOBEKa M KakK OJIHOTO W3
KOMITOHCHTOB MHUPOBOH KyJbTYphI. 3a/ladya y4eOHOTO IpeaMeTa COCTOUT B (DOPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HAHUA — BAXHEWITUX (AKTOB, TOHATHH, 3aKOHOB W TEOPETHUYECKHX ITOJIOKCHHH,
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapakTepa, sI3bIka HayKH, B MPUOOIICHUH K HAay4YHbIM
METOJIaM TIO3HAHMSI MPU M3YUYEHUHU BEIIECTB W XMMHUYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHHU
MO3HABATEIIbHBIX YMEHUN M UX MPUMEHEHUH B y4eOHO-TIO3HABATEIILHON U yueOHO-UCCIICIOBATEIHLCKOM
JeSITeJIbHOCTH, OCBOCHUH IPaBUJI 0€30M1aCHOT0 OOpalleHHsI C BEIECTBAMH B IIOBCETHEBHON KU3HHU.

[Ipu n3ydeHnn XMMUU Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs BAXKHOE 3HAUYCHHE TIPUOOPETH
TaKHe 1eJId, KaK:

— (dopMupoBaHHE MHTEUIEKTYaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CcaMo00Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO PELICHUN, CIHOCOOHOW ananTHpOBaThCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HAmnpaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYECKOE MPHOOIIeHHEe OOydJaronmxcss K
CaMOCTOSITENIbHON TO3HABATEIbHON JAESATeTbHOCTH, HAYYHBIM METOJaM NO3HaHHs, (OPMUPYIOLUTUM
MOTHBALIUIO M PA3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecrieyeHre YCJIOBHUM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYAIOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JEeATENbHOCTH, TMO3HAHUA M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEeHIINIT), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JACSITEIbHOCTH;

— (opmupoBaHue 00IICH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHUCJIE
YMEHH OOBSCHAThL M OILICHWBATH SBJICHHUS OKPYKAIOIIETO MHUpPA, WCIONb3ys 3HAHUS U OIBIT,
MOJIYYCHHBIC TPU U3YYCHUU XUMHH, IPUMEHSITh X MPHU PEIICHUU MPoOJeM B MOBCETHEBHON KU3HHU U
TPYJIOBO IESITEIIbHOCTH;

— (QopmupoBanue y oOyyarommxcs TyMaHUCTUYECKUX OTHOIIEHUHN, MOHMMAaHHUS II€HHOCTH
XUMHUYECKHUX 3HAHUHU NI BRIPAOOTKH DKOJIOTHUYECKH IIEJIECO00PA3HOr0 MOBEACHHS B OBITY H TPYAOBOM
JIEATETLHOCTH B IIEJISIX COXPAHEHUS CBOETO 37]0POBbS U OKPY>KAIOIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJII M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOCHHsI OOIIEUEIOBEUECKUX LIEHHOCTEW, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY mHpoduis u
HANPaBIEHHOCTHU AAIbHEHIIIETO 00YUCHHMSI.

OO0miee YMCIO YacoB, OTBEACHHBIX 11 M3YYCHUS XUMHH HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, coctaBiseT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 yaca B HEe/IEMIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMuUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BelleCTB. ArperatHoe coctosiHue BeunlecTB. lloHsatue o
MeTOJIaX Mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3ieseH s CMeceu.

ATOMBI U MOJNEKYJIbl. XHMHUYECKUE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cll0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckass Qopmyrna. BajleHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O 2JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJMMYECTBA, MacChl U
yHclia CTPYKTYpPHBIX €IMHULL BenlecTBa. Pacy€Tol o hopMynaM XMMHUYECKUX COSTUHEHUI.

Ou3MYecKrue M XUMUYECKUE SIBJICHUSA. XUMUYECKas peakiuusd U e€ NpU3HaKU. 3aKOH
COXpaHEHMs MacChl BEIECTB. XUMHUUECKUEe ypaBHEeHUs. Kiaccupukanms XMMUYECKHX peakuuit
(coenMHEHUS, PA3JIOKCHHS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYAOH, mpaBUiIaMu paboThl B jJabopaTopuu U MpUEMaMu
oOparmieHuss ¢ jga0opaTOpHbIM O0OpPYIOBaHHMEM, M3yUY€HHE U OMUCAHUE (PU3HMUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHne (PU3NIECKUX (TUIaBJICHUE BOCKA, TastHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KHIICHHE M KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NpOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBJICHUH, HAOI0eHne
U OINMCaHWE TIPU3HAKOB TIPOTEKAHUS XHMHUUYECKUX peakiui (pas3jokeHue caxapa,
B3aUMO/ICHCTBHE CEPHOW KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejeza ¢ pactBopoM conu Mmenu (Il), m3ydenume crocoOoB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (QUIBTPOBaHWE, BbIAPUBAHHUE, AUCTHIUISALNA,
xpomarorpadusi, TPOBEIEHHE OYUCTKH TOBAapEHHON COJNM, HAONIOJEHHWE U OINHCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WIIOCTPUPYIOIIErO 3aKOH COXpPAHEHHWs MacChl, CO3/IaHUE
MOJIeJIel MOJIEKYJT (IITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe/ M HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopog — 31eMEHT M NMpOCTOE BELIECTBO.
HaxoxneHue kucinopoja B npupoje, Gpu3nyeckue U XMMHUECKUEe CBOMCTBA (peaKlMU TOPEHMUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHS KHCIOpoJa B JlabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — amnoTponHas MoguduKanus
KHCJIOpOJa.

TemoBoit 3ddexT XuMUUEeCKOH peakIuu, TEePMOXHUMHUYECKHE YpaBHEHHUS, 3K30- H
OHAOTEpPMUYECKUE peakuud. TOoIuIMBO: yroib MW MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIOs.

Bonopon — »snmemenT M mpocroe BemectBo. Haxokaenue Bomopoia B IPUPOLE,
¢duznyeckue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI NosTyueHus. Kucnorsl u comu.

Monsipablit 00BEM ra3oB. PacuéThl 10 XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBoKcTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacklennsie u
HEHACBILIEHHbIE pacTBOpPbl. PacTBopMMOCTh BellecTB B Bojie. MaccoBas [ois BellecTBa B
pactBope. XuMuuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B IpHUpOJE U B JKU3HU



yenoBeka. KpyroBopoT BoOIbI B MpUpoJE. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYUCTKA
MIPUPOJHBIX BOJ.

Knaccugukamus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccudukanms oxcumos:
cojeoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyroniie. Homenknarypa
okcu10B. du3nuecKkre U XMMUYECKHe CBOIcTBa okcu0B. [lomydueHne okcuios.

OcHoBanus. Krnaccudukamuss OCHOBaHMIA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUAL.
Homenkiarypa ocHoBanuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Kmaccudukanus xucinor. Homenknarypa kucinor. @u3nydecKkue ¥ XUMUIECKHE
cBoiicTBa kucioT. Psg aktuBHoctn MetasuioB H. H. bekerosa. [loyuenue kucior.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKHe cBoiicTBa coiiel. Ilonyuenue
COJIEH.

I'eHeTnyeckas CBsI3b MEXAY KJIacCaMHU HEOPTraHUYECKHUX COSAMHEHUN.

Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OIpe/IeNIeHUe COJIepKaHMsl KHCIopoJa B BO3/yXe, MOJydeHue, cooupanue,
pacrno3HaBaHME M M3yYEHHUE CBOMCTB KHUCIOpOJa, HAOJIIOJEHUE B3aUMOJAECUCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHMS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3laMi OKCHJOB M OIMCaHHE HX CBOMCTB, NOJy4YeHHE, COOMpaHuE, paclo3HaBaHUE U
U3y4deHHEe CBOMCTB BOJOpojaa (ropeHme), B3auMojeicTBHE Bojopoma ¢ okcumoMm mean (I1)
(BO3MOHO HCHOJB30BaHUE BUICOMATEPHUATIOB), HAOMIOACHIE 00pa3llOB BEIIECTB KOJUYECTBOM
1 Momb, HcciaenoBaHUE OCOOCHHOCTEW pPAacTBOPEHHUS BEIIECTB C PA3IMYHONW PAaCTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCIOJIB30BaHUE
BUIEOMATEPHAJIOB), MCCIIEJ0BAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUEe M3MEHEHHS OKpaCKM MHAMKATOPOB B PAacTBOpPax KHUCIOT U LIEJIOYEH, M3ydyeHUE
B3aumozeiictBus okcuga menu (Il) ¢ pacTtBopom cepHOW KHUCIOTBHI, KHUCIOT C METaslaMH,
peakuMii HEWTpalnu3aluuy, IOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneiiue
KJIACChl HEOPTAHUYECKUX COCAMHEHUI».

Iepuonuyecknii 3axkoH u Ilepuoagnyeckasi cucrema Xxumudeckux siemenros JI. M.
MenpnesieeBa. Ctpoenune aToMoB. XUMHU4YecKasi CBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakiumn

[lepBble MOMBITKM KJIACCH(PHUKAIMM XWMHUYECKHX 3eMeHTOB. lloHsTHe 0 rpynmax
CXOJHBIX 3JIEMEHTOB (IIETOYHBIE U HIETIOYHO3EMENbHBIE METAILJIbI, TaJIOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTepHBIE OKCUABI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema XxXumMuyeckux odiaemeHtoB J[. .
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmel [lepuoauueckoil cuctemsl
xumuueckux syemeHTtoB JI. WM. MenneneeBa. Ilepuonbt u rpynmbl. Du3nuecKUid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onexktponbl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XMMUYECKHUX 3JIeMEHTOB [lepnonnyeckoil cuctemsl
. W. MenneneeBa. XapaKTepUCTHKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUI0 B
Ilepuonnueckou cucreMe /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOJIAM.



3nauenne [lepuognueckoro 3akona u Ileproandeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIil U IpakIaHHH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. lOHHAs! CBS3b.

Crenenp  okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakiuu. IIponeccs
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHe 00pa3lloB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCHCTBHE TMJIPOKCH]IA
[IMHKAa C pacTBOpaMu KUCIOT M IIEJIOYEH, MPOBEACHHUE OMBITOB, WIITIOCTPUPYIOMIMUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PeakIuil (rOpeHNe, PeaKuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemnunie ceasu

Peanuzanus MexXnpeIMEeTHBIX CBSA3CH MPH M3YYCHUH XMMUU B 8 KJIaCCE OCYIIECTBIISIETCS
Yyepe3 HUCIMOJIb30BAHME KaK OOIIMX EeCTECTBEHHO--HAyYHBIX TIOHSATHH, TaK M TMOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMM JUJIS1 OTJIETIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOTI'O I[TUKJIA.

OO0mue ecTecTBEHHO--HAyYHBIC TIOHATHS: HAY4YHBIA (PaKT, THIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTEe3,  Kiaccu(ukauusi,  MEepHOAMYHOCTh,  HAONIONEHHE,  AKCICPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHHUE.

®dusnka: Marepusi, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYyNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, SIUHHIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE3161, ComHIte.

buonorus: porocunres, npixanue, 6uochepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJIbI, IOJIE3HBIE
MCKOIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuus

Ilepuonnueckuii 3akoH. Ilepmommueckass cucrema xumuyeckux osaemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPHOJIOB, Kalus, KaJbLUs U WX COCAMHEHUH B COOTBETCTBUH C
MOJIOKEHUEM AJIEMEHTOB B Ilepronueckoii cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCMMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTAIUIMYECKON PEMIETKH U BUAA XUMUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMUMHUYECKHE CBOMCTBa
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCIUHEHHM, TeHeTHYecKas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB.

Krnaccudukanus XUMUYECKHX PEaKIUi MO pa3TUYHBIM IpH3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIUIOBOMY 3(h(exTy, M0 H3MEHEHHIO CTeleHen
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHUIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE YPABHECHHUS.

[ToHsiTHE O CKOpPOCTH XUMHUYECKOW peakiuu. IloHsTHEe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsarue o
karanuze. lloHsTue o0 xumMuyeckoM paBHOBecHH. DakKTOpbl, BIMSIOUME HAa CKOPOCTh
XUMUYECKON PEaKIIMU U TTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, 3JEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHOW peakiuu. CocTaBleHUE YpPaBHEHUH OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIIOJIB30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALUMU. DJIEKTPOJIUTHI U HEIJIEKTPONUTHl. KaTnoHsl,
aHUOHBI. MexaHM3M JHCCOLMAllMM BELIECTB C pPa3IMYHBIMM BHJIAMU XHMHMYECKOH CBS3U.
Crenenp auccounanuu. CuiabHbIE U CIA0bIE 3JEKTPOIMUTHI.

Peakuun moHHoro o6mMeHa. YCiOBUS NMPOTEKaHUS pEaklil HOHHOrO OOMEHa, MOJHbIC U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakuuil. CBOIlCTBa KHCJIOT, OCHOBaHUI M cojeil B cBeTe
IPEJICTaBICHUA 00 3JIEKTPOJIUTUYECKON aucconuanuy. KadecTBeHHblE peakuu Ha HOHBI.
[TonsiTHE O TMaPONIM3E CONEH.

Xumuueckuii IKCnepumeHm:

O03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB W HEMETaUIOB (rpadura H anmasza), CIOXKHBIX BEHIECTB (XJIOpHIA HATpUs),
UCCIICIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peakUUu OT BO3ICHCTBUS PA3JIMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLMALUN
KHUCJIOT, IIeN04Ye M cojedl (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHUS peakIuii MOHHOTO oOMeHa (0Opa3oBaHUE
ocaJKa, BblJeJIEHWE ra3a, oOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUi (rOpeHue, peakluu pasiokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IMOMOILIBIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaibl U HX cOeJUHEHHUS

OOmas xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBAa Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMETaJUlaMu,
menoyamu).  Xmopoogopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYy€HHE,
npuMeHeHue. JleficTBre xJjiopa 1 XJI0OpOBOJOpOJa Ha OPraHu3M 4esoBeka. BaxHelimme xyiopuabt
U X HaXO0XKJIEHUE B IPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHToB VIA-rpynnel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nuyeckue CBOMCTBA MPOCTBHIX BEILIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJopoJ,, CTpoeHue, (U3MYecKHue M XUMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
IIPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHME U XMMHUYECKHE CBOMCTBA
(oOme kak MpeacTaBUTENs Kiacca KUCIOT M creuuduueckue). XHUMHUYECKHE pPEaKluy,
JeKallde B OCHOBE MPOMBIIUICHHOTO CIOco0a TMONIy4eHUs: CepHOM KucioThl. [IpumeneHue
cepHoll KucioTsl. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyiabdar-uon. Haxoxaenue
ceppl U €€ coelMHEHUN B mpupone. XHUMHUECKOE 3arpsi3HEHUE OKpYKaIoLIeHd Ccpebl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALICHMS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHUSA. A30T, pacHpoCTpaHeHHWE B NpUpOAe, (PHU3UUECKUEe U
XUMUYECKHe CBOMCTBA. KpyroBopoT azoTa B mpupojae. AMMHUaK, ero pu3ndeckue 1 XMMUIECKHE
CBOWCTBA, MoJlydeHue 1 npuMenenue. Conu aMMoOHUs, UX (PU3HYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ IOJIyuyeHHeE,
du3nUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KakK TMpEeACTAaBUTENs Kiacca KHCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPATbHBIX



yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIeH Cpelbl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arpsi3HEHHUE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, amaoTponHble MOAUPUKALNUN
docthopa, ¢pusznueckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mosyueHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPATIBHBIX YIO0OPEHUH.

OO6mass xapaktepuctuka 31eMeHTOoB |VA-rpynmbel. OcCOOEHHOCTH CTPOECHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEpOJ], AFIOTPONHbIE MOIU(PUKAIIMH, PACIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIeckne cBoicTBa. Axcopomms. Kpyropopot yriepoaa B mpupoze.
Oxcuapl yraepona, ux (GU3NUECKue U XMMHUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBIL,
MOJy4YeHHE U TPUMEHEHHE. DKOJIOTHYeCKHe MpoOeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a III00aIbHOTO MOTEIJICHUs KiIuMarta, MapHUKOBbIN 3¢ddekr. YrompHas kucimora u eé
conu, uX (pu3MuUecKue W XMMHYECKHE CBOICTBA, MOJy4YeHHWE M NpUMeHeHue. KauecTBeHHas
peakimst Ha  KapOoHar-moHbl.  Mcmomb3oBanme ~ kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[TepBoHauabHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeTaH, »TaH, JTWJCH, AaleTWICH, JTaHOJ, IJMIEPHUH, YKCYyCHas Kkuciora). IIpupoansie
HMCTOYHHUKHU YTJIEBOJOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(6eH3uH), UX poJb B OBITY ¥ MIPOMBIIUICHHOCTH. [IOHSITHE O OMOTOTUYECKH BaXXHBIX BEIICCTBAX:
KHUpax, Oenkax, YIrJeBoJax — M HMX pOJM B KM3HM ueloBeka. MarepuaiabHOE €AMHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCIMHEHUH.

Kpemunuii, ero ¢usnveckne W XUMHUYECKHE CBOWCTBA, TOJYYCHHE W TPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmme mpencraBieHuss o6 okcuae kpemuus (1V) u
KpeMHUEeBOM kucnoTe. CUITUKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIICHHOCTH. BaxHeiime
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. [IpoGiemsbl
0€30MacHOTO HCITOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHI3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHHue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUUI Ha XJIOPUA-MOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpakaromue (U3NIEeCKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCIMHEHUI (BO3MOXHO
UCIIONb30BAaHUE BHJAEOMATEpUAIOB), O3HAKOMJIEHHE C oOpaslaMu XJIOpUAOB (TalOTeHUIOB),
O3HaKOMJIGHHE ¢ oOpa3uamu cepbl U €€ COCOIUHEHUSAMHU (BO3MOXHO HCIIOJIb30BaHHE
BUJEOMATEpHUaoB), HaOMIOleHHEe TMpolecca OOYyIJIMBaHUS — caxapa IOJX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHCIOTHI, U3yYEeHHE XMMHUYECKHX CBOWMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(aT-uoOH W HaONIoeHue TMpH3Haka eé
NPOTEKAHUS, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W uX coeruHEHUN
(BO3MOYKHO MCII0JIb30BAHHUE BHIEOMATEpUANIOB), 00pa3liaMu a30THHIX U (pochOopHBIX yroOpeHui,
NoJy4YeHue, coOupaHue, pacrno3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaYeCTBEHHBIX pEakUMid Ha HMOH aMMOHUA U ¢ocdar-uOH U U3y4YeHHE NPU3HAKOB HX
NPOTEKAHUS, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHON a30THOW KHUCJIOTBHI C MeNbl0 (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3YYEHHE MOENEH KPHUCTAIUTMYECKUX PEIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACcOpOIMHU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, Mojy4yeHue, cCoOupaHue, pacro3HaBaHUuE
U M3y4YEHHUE CBOWCTB YIJIEKUCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX PEAaKIMi Ha KapOoHAT U
CHIIMKAT-UOHBl M W3y4YeHHE NPU3HAKOB HUX MPOTEKaHHs, O3HAKOMJICHHE C TPORYKIHEH
CHWJIMKaTHOM MPOMBINIIEHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3a/1ad Mo TeMe «BaxHeiue
HEMETAJTBl M UX COCTUHEHHUS.



MeTajibl M X COCAMHEHUS

OOmass xapakTepUCTHKAa XMMHYECKUX DJIEMEHTOB — META/JIOB Ha OCHOBaHUM HX
nosnioxeHus B [lepuonnueckoii cucreme xumuueckux snemeHToB J. . MenaeneeBa u ctpoeHust
atomoB. CTpoeHue MeTayuioB. MerauiMueckas CBs3b M METAJUIMYEeCKas KpUCTaJUIMYecKas
peméTka. DIEeKTPOXUMUYECKUN psl HampshkeHUW MertauioB. Dusmyeckne W XUMUYECKHE
cBoiicTBa MeTayyioB. OO1ue crnocoObl MoxydeHuss MeTaioB. [IoHATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTanb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTauibl: OJOKEeHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKJeHHE B mpupoje. PU3NYeCKue U XUMHUYECKHE
CBOIicTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeneHune
HICJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuil M KanbLui: MojoxxeHue B [lepuoamdeckoit
cucrteMe xumudeckux syeMmeHToB [[. 1. MenneneeBa, CTpoeHHE WX aTOMOB, HaxOXKJEHUE B
npupoae. Puznueckue U XMMUYECKHE CBOICTBA MarHus M Kajablus. Baxueimme coeauHeHUs
KabIus (OKCUI, TUAPOKCU, COIN). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Anmomunuii: nonoxkenue B llepumoamdeckoin cuctemMe Xumudeckux syiemeHtoB [, U.
MenneneeBa, CTpoeHHE aToMa, HaxOXAeHHE B npupoje. Pusnueckue U XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCUAA U THUIPOKCHIA ATTFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XuUMUYECKUX adnemeHtoB [l M.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXJAeHUEe B npupoje. Ouznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeuasl u conu >kenesa (II) m xenmesa (I1l), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C O00pa3laMM METalIoB M CIUIaBOB, MX (U3NYECKUMHU CBOMCTBaMH,
U3YyYEHHE PE3YJIbTaTOB KOPPO3MH METAIIOB (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB),
0COOCHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIH30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHUs Kejle3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpHUANIOB), TMPU3HAKOB  IPOTEKaHUs
KayeCTBEHHBIX peaKIMii Ha MOHBI: MarHus, Kajbll¥s, allOMUHUA, IMHKA, xene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHHE U OMKMCAHKUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kamus U KaJiblus (BO3MOXHO HCIIOJNIB30BAaHHE BUACOMATEPUAJIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COEAUHEHUS.

XuMus M OKpYKaoLias cpeaa

BemectBa u MaTepuaibl B IIOBCEIHEBHOM JKU3HM ueioBeKa. be3onmacHoe HCIoJIb30BaHUE
BEIIECTB M XHMMHUUYECKHX peakiuil B ObiTy. [lepBas moMomip NpH XUMHUYECKHUX OXOTax u
OTPAaBJICHHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (mpeaenbHas I0MycTUMas KOHIIEHTPALHs
Beulects, nainee — [1/1K). Ponp XxuMuu B pemieHMH 3KOJI0rHYECKUX IPoOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPUAJIBI).

Meswcnpeomemnnie ceasu

Peanuzarust MexnpeAMETHBIX CBA3EH NMPU U3YYEHHH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakKk U MOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICTTLHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJIMW3,  CHUHTE3,  KIacCU(pUKauus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE, TAPHUKOBBIN 2P (HEKT, TEXHOIOTHS, MAaTePHUAITHI.

®usnka: Marepusi, aToM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJIA, OJJICKTPUUECKHH  3apsii, MPOBOAHHUKH, MOJYIPOBOJIHUKH,
TUDIIEKTPUKHU, (DOTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSHHE BelIecTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHCTAJUIMYECKAs PEMIETKA, CIUIaBbl, (U3UUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢doTocuHTe3, nBIXaHWE, OMOchepa, dKOCHCTEMa, MUHEPAIbHBIC YIO0OpCHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MMOPOIBI, IOJIE3HBIE
MCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JluuHOCTHBIE pE3ynbTaThl OCBOEHHS MPOrpPaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUs
JOCTUT'AKOTCA B X0OI€ O6yq€HHﬂ XUMHHU B CIUHCTBC y‘—IG6HOI>i U BOCHHUTATEILHOU NCATCIIbHOCTHU B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUWCKMMH  COLMOKYIbTYPHBIMH ¥  JyXOBHO-
HPAaBCTBCHHBIMU LCHHOCTSAMU, IMPUHATBIMU B OGI_I_ICCTBG npaBujiaMi U HOpMaMu NOBCIACHUA U
CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITMATN3AIINHA 00yUYatOIIHUXCSI.

JIngHocTHEBIE PE3YIBTATEI OTpaXarOT TOTOBHOCTH 06y11a101111/1xcs[ PYKOBOACTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M pPaCHIMPEHUE OIbITa JEATEIBHOCTH Ha €&
OCHOBC, B TOM 4YHUCJIC B 4YaCTH:

1) maTpMoTHYECKOr0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEUIO, TIOHMMAaHHUs 3HAu€HUs XMMHYECKONM HayKH B J>KM3HM COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(pOpMAIUE O MEepeOBBIX MOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMSIX 00 YCTpoOIiCTBE
MHpa ¥ O0ITECTBA;

2) rpaskIaHCKOT0 BOCIIMTAHUS
MPEACTABICHUS O COLMATIbHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IOJIE3HOHM, y4eOHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOM W JPYrUX BHUIAX JACSITCIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NESTENIbHOCTH TPU BBIMOJIHEHUN Y4YeOHBIX, MMO3HABATENBHBIX 337a4, BBIIOJHEHUH XUMHUYECKUX
DKCMIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWUMOINOHHMAHUIO U
B3aMIMOTIOMOIIIM B TMPOIIECCE JTOH YyUeOHOW [EeATEIBHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOMX TOBApHILEH C IMO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUpPOBO33PEHUYECKHE  TPEJACTABJICHHS O  BEIIECTBE W  XUMUYECKOW  peaKIuw,
COOTBECTCTBYIOIIMEC COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTABJIAIOINHNEC OCHOBY JJIA
MOHMMAaHUS  CYI[HOCTH HAYYHOW KapTUHBI MHpa, MpeJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3AX UEJIOBEKA C MPUPOJHON Cpelloil, 0 poiin
XHWMHHU B ITIO3BHAHUHN O3TUX SaKOHOMepHOCTCﬁ;

MMO3HABATCJIIbHBIC MOTHUBBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HaHUI IO XHUMHU,
HEOOXOoauMbIe I OOBSCHEHUS HaONIOAaeMbIX TPOIECCOB M SBICHHUM, MO3HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIBCKON KYJIbTYPHl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON paboThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEpPaTypoOd, NOCTYHNHBIMU TEXHHUYECKHUMH CpPEICTBaAMU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0 M TMO3HAHHIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUI0, TIPOEKTHOM U HCCIEAOBATEIHCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUsI B lajbHEHNIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 3[10POBb:

OCO3HAaHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBbI 00pa3 >KW3HMU, OCO3HAHHE TNOCIEACTBUA M HENPUATHE BPETHBIX
NpUBBIUEK (YMOTPEOJIEHHUsS] AIKOTOJsl, HAPKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOJCHUS



npaBuwil 0€30IaCHOCTU MpPH OOpallEeHMH C XMMHYECKHMHU BEIECTBAaMU B OBITY M peaibHOU
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K NPAaKTUYECKOMY M3YUYEHHUIO MPO(EccHii U TpyJa pa3IudHOro pojia, yBaXKEHHUE K
TpyAy U pe3yibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
OpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBIOOP WMHIWBUIYaJbHOM TpaeKTOpUU
IPOJOJDKEHHsT O00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil npodecCHOHaIbHOW NEATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJIaITHPOBATHCS B MPO(ECCHOHAIBHOM CPe/Ie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11eJecO000pa3Hoe OTHOIIECHHE K IMPUPOe KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHHs, MOHMMAaHHE LEHHOCTH 3JI0pPOBOTO M 0e30macHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (H3MYECKOMY M IICHXMYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIIOICHHUS TPaBIJI O€30TacHOTO MOBEAEHUS MPpU pabOTe ¢ BEIIECCTBAMHU,
a TAK)KE B CUTYALUAX, YTPOXKAIOIINX 310POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH NPHUMEHSATHh 3HAHUS, IOJIydaeMble IPU HM3YyUYEHUU XUMMHM, U PEIICHUs
3a/1a4, CBA3AHHBIX C OKPYKaOUIEH MPUPOTHON CPEOH, ISl TIOBBIIICHHUS YPOBHS 9KOJIOTHUYECKOM
KYJIbTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOIMUECKUX MPoOJieM U MyTed UX peleHHs
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILIUICHHS, YMEHHSI PyKOBOJCTBOBATHCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHOM U COLIUAJILHOM IPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeIMETHBIX Pe3yJNbTaTOB BBIICISAIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIINI, THIOTe3a, (akKT, cUCTEMa,
IIPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 3TUX IPEIMETOB (POPMUPOBATH MIPE/ICTABICHHUE O
LEJIOCTHOW HAy4YHOW KapTHHE MHUpa, U YHHUBEpCAIbHbIE ydeOHble NeHCTBHS (II03HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOpble oOecnedrnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! eATEIbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eliCTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHMSI HCIOJIb30BaTh IPUEMBl JIOTUYECKOI'O MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHH (BBIIEISATH WX XapaKTepHbIe MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU HNOHATUSMHU), UCIOIb30BaTh MOHATHUS I OOBICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU M KIacCHU(PHUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUM, YCTAaHABIMBATH IPUUMHHO-CIICJICTBEHHbIE CBS3H
MeX/y 00BEKTaMHU U3yU€HUsl, CTPOUTDH JIOTUYECKUE PACCYKIeHUS (MHIYKTUBHBIE, 1€AyKTUBHBIE,
10 aHAJIOTHH), AEJaTh BHIBOJbI U 3aKIIOUYCHMUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHMs MOHATHS (IIPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XHMMH, MPEoOpa30OBBIBATH HIMPOKO
IPUMEHSEMbIE B XUMHUU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOH peakuud — TpH pEUIeHHH YydeOHo-
MO3HABATENbHBIX 3a/lad, C Y4Y€TOM OTHX MOJEIbHBIX NPEICTABICHUA BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIECTB U
XUMHYECKHX pPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSAX.

Bba3oBble uccienoBarenbckue AelicCTBUSL:



YMEHHE HUCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHUSA, a
TakK€ B KayecTBE OCHOBbI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHH;

npuoOpeTeHre omnbiTa MO IUIAHUPOBAHMIO, OPraHM3alUU M TMPOBEICHHUIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M IpoIlecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €T0
pe3ynbTaT, (GopMyIUpoBaTh OOOOIIEHHS M BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOACIaHHON paboTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, AHATU3UPOBATH U HHTEPIIPETUPOBATh HH()OPMAIMIO PA3TMYHBIX BUIOB
1 GOpM Ipe/ICTaBICHUS, TOTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAS TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE IM0coOus, pecypchl IHTepHeTa), KPUTHYECKU
OLICHUBATh MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IPUMEHSATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BBIIOJIHEHUS yUE€OHBIX U [TO3HABATEIbHBIX 33/1a4
OTpeNIeIEHHOT0 THUMa, MPHOOpPETeHHe OIblTa B 00JacTH MCMOJIB30BAaHUS HH()OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOU aKTUBHOTO UCIIOJI30BAHMS PA3IMUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAbHYIO (OopMy MpeacTaBiIeHUS
uHbOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECJIOXKHBIMU CXEMaMH, JHharpaMMaMi,
apyrumu popmamu rpaduky U UX KOMOUHALIUSAMUY;

YMEHHE HCIONb30BaTh M AHAIU3UPOBATH B Ipolecce yueOHON M HCCIenoBaTeIbCKOU
JEeSTeIbHOCTH UH(OPMAIIHIO O BIUSHUU IPOMBIIIIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHUE OKPYXKaIOLIeH IPUPOJIHOMN CPEBI.

KoMmyHnKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1elCTBUA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ Auanora u (Wiau) ITUCKYCCHUH) MO CYUIECTBY
oOcyxxgaemMoil Tembl, (OpPMyIHpOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
MPEIJI0KEHHON 3a/1a4u;

YMEHUS MPEACTABIATh MOJIYYEHHBIE PE3YIIbTaThl I03HABATEIBHON JEATEIbHOCTH B YCTHBIX
U TMCbMEHHBIX TEKCTax; JAejaTh IPE3EHTALUIO0 PE3YJbTAaTOB BBIIIOJHEHUS XHMHUYECKOTO
JKCIIepUMEHTa (1abopaTOPHOTO OMbITa, Ja0OpPaTOPHON paldOThl IO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
UCCIIEIOBATENILCKON JEATENIbHOCTH NMPH PEIIEHUMH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE y4éra
Oo0LIMX MHTEPECOB M COIJIaCOBaHMs NO3UIMM (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3IOBbIE
HITYPMbD», KOOPJAWHALNSA COBMECTHBIX JEHCTBUMN, ONPEACICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJIHEHHOH paboTHI U pyTHeE).

PeryasiTuBHble yHHBepPcaJibHbIe YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOSATEIBHO ONPENENATh LU JESATeNbHOCTH, IJIaHUPOBaTh, OCYILECTBIATD,
KOHTPOJIUPOBATh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HanOonee dS(ddexkTuBHBIE CMOCOObI  pelieHusT y4eOHbIX W IO3HABAaTEJbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBHU IpHU
BBINIOJTHEHUM 3aJjaHUil ¢ Y4€TOM TIOJNy4eHHMsS HOBBIX 3HAHMW 00 H3y4yaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE MOJYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LENH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracéMbI€ B YCIIOBUH 3aJIaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 10 OCBOEHHUIO O00S3aTENBHOIO COJEPIKAHUSA,
YCTAaHOBJICHHOTO JlaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



00ydJaronMMucs Hay4Hble 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUM, crnenuduueckue s
MpeAMETHOM 00sacTh «XUMUS», BHIABI JCATCIBHOCTH TIO IOJYYCHHIO HOBOTO 3HAHUSA, €r0
UHTEpIIpeTaluy, TPeoOpPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIHSX.

K konmy oOydeHus B 8 kijacce mpeaMETHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMCHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUH
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAs U
HEOJHOPO/HAs), BaJ€HTHOCTb, OTHOCHTEIbHAas aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBass J0Js XHMHUYECKOIO
3JIEMEHTAa B COEAMHEHMH, MOJIIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJlb,
AJIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIus, KilacCu(puKamus
peaKuuil: peakuy COCIUHEHNUS, PEaKLIUU Pa3I0XKEHHs, PEAKIIMY 3aMELICHUs, PEaKIINH
0o0MeHa, 9K30- M 3HJOTEPMUYECKUE PEAKIIUHU, TETJIOBOM YPPEKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIA CJIOW aroMa, aTOMHasi OpOWTalb, PaguyC aToMa, XUMUYECKas CBS3b,
IOJIIpHAsl W HEMNOJIApHAas KOBAJICHTHAsl CBSA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHHUOH,
pacTBOp, MaccoBast JOJIs BelecTBa (IPOLIEHTHAs KOHIIEHTPALUs) B pacCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHX TOHATUH M NPUMEHATH 3TU
MIOHSITHS IIPU ONMCAHUM BEILECTB U MX IPEBPALICHUI;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJIi COCTaBlI€HHs (OpMya BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUL;

OTIPEJIENIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX, CTEICHb
OKHCJICHHS DJIEMEHTOB B OHMHApHBIX COCAMHEHHSX, MPHHAJUICKHOCTh BEIIECTB K
onpefeNéHHOMY Kilaccy COeAMHEHMH 1o QopmynaMm, BHJ XHUMHUYECKOM CBSI3U
(KOBaJIEeHTHas! U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSAX;

packpsiBaTh cmbica [lepmoanueckoro 3akona [I. M. MenaeneeBa: 1€MOHCTPUPOBATH
MIOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

ONUCHIBaTh M XapakTepu3oBaTh TaOnauuHyto ¢opmy Ilepuonuueckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh IMOHATHS «IJaBHas moArpymnmna (A-rpynma)» u
«moboynast noxarpynna (b-rpynma)», manble ¥ OOJbIIME TNEPUOJBI, COOTHOCUTH
0003Ha4YeHus1, KoTopbsle UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ UMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3apsija sAapa, oO0IIee 4YHCIO D3JIEKTPOHOB H
pacnpeziesieHrue UX M0 3JIEKTPOHHBIM CIO0SM);

KJIAaCCU(UIIMPOBATh XMMHUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YMCIy M COCTaBy y4YacTBYIOUIMX B PEAKLUH BELIECTB, MO TEMJIOBOMY
dbdexry);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAHUE IPUMEpaMM  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALECHUH B Pa3JIMUHbIX YCIOBUSX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeAMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOM pEeakLuu;



MIPUMEHATH OCHOBHBIE OIEPALUH MBICIUTEIBHON NESITENBHOCTA — aHAJIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHe, CUCTEMATH3AIINIO, KIACCU(DUKAIINIO, BBIIBICHUE MPUIMHHO-
-CJIE/ICTBEHHBIX CBSI3€M — I M3YYEHHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAyUHbIE METOJIBI MMO3HaHUA —  HaOJIoIeHue, U3MepeHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN);

clieloBaTh IMpaBWjaM TMOJb30BaHUS XUMHUYECKOM TOCYIOM H  Ja0OpaTOPHBIM
o0opy/moBaHUEM, a TAaKKe MpaBHIaM OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOTYyYEHHUIO
U coOupaHWI0 Ta3000pa3HBIX BeEMIeCTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y NPOBOJUTh XUMHUUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, PeHOI(PTAICHH, METUIIOPAHXK U APYTHE).

K xonmy oOyueHust B 9 KJiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATUA: XUMUYECKUU 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTbD,
3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKass peaklus, XUMHYecKas
CBSI3b, TEILIOBOU 3(PQEKT peakiuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, IEKTPOIHUTHI,
HERJIEKTPOIUTHI, DJEKTPOJIUTHUECKas AHCCOLMAIUS, pEakluu HMOHHOr0 OOMEHa,
KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  OKHUCIUTEIh,  BOCCTAHOBHTEIIb,
OKHUCIICHUE W BOCCTAHOBJICHHE, QJIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(xoBaJIeHTHasi, MOHHAs, MeTa/In4yecKas), KpUCTAUIMYEcKas pemeérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEeaKIMu, MPEeAeNbHO JOMyCTUMAs
koHueHtpauus [IJIK Bemecrsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSTHH M MPUMEHSITH JTH
TIOHSITHUS TIPU ONMCAHUH BEIIECTB U X MMPEBPAICHUN;

WCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY [UJII COCTaBJ€HHS (OPMYJ BEIIECTB W
YPaBHEHUN XUMHUUYECKUX PEAKIIU;

OTpENEeNsATh BaJEHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH Mo (opmyniaM, BUA XUMHUYECKOW CBsI3U (KOBaJEHTHAs, MOHHAs,
MeTaJuUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsii HMOHA MO XHUMHYECKOU
dbopmyne, xapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHECHHM, THII
KPUCTAJUTMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoanueckoro 3akona [I. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuogmueckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3lnyaTh MOHATHS «IJIaBHas moarpymma (A-
rpynma)» u «mnobounas mnoxarpymmna (b-rpymma)», Mambie W OONBIIME TMEPHOJBI,
COOTHOCUTh O00O3HAYCHHS, KOTOpPbIE HMEIOTCS B TMEPHOAUYECKOW Tadimie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YUCIIO IEKTPOHOB U PaCpeIeNIeHHe UX IO IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB DJIEMEHTOB M UX
COCIMHEHHI B Mpejesiax MajbIX MEPUOJIOB M TIABHBIX MOJTPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHMYCCKUEC BCIICCTBA, XUMHWYCCKUC
peakiuu (10 YHCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
3¢ dekTy, Mo N3MEHEHUIO CTCTICHeH OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMKE M CHEMU(PUYECKHE XHMHYECKHE CBOWCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, MMOATBCPIKAAA OIMMCAHUC ITPUMEPAMU MOJICKYIIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPaBHEHHSI ICKTPOIUTUYESCKON AUCCOIUAIIMH KHCIIOT, IIeT0Uei U COleH,
MIOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTrO OOMEHa, ypaBHEHUS PeaKIIHid,
MNOATBCPXKAAOIUX  CYHICCTBOBAHUC TeHETUYECKOM CBSA3U MCXKIAY BCHICCTBAMU
Pa3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYHUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHca ITHX PEAKIIHIA;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTHU
IMPOTCKAHUA XUMHYCCKUX HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX,

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIAPHYIO MacCChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 110 (hOpMYJIe COSAMHECHHUS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaklnu;

coOMIoAaTh TMpaBWiia T[OJIB30BAHUS XHMHUYECKOM TMOCYIol ©  1abopaTopHBIM
o0opynoBaHuEM, a TakKe IMpaBWiIa OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
HHCTPYKIUSAMMU 110 BBIITOJHCHHIO na60paToprlx XUMHYCCKUX OIIBITOB IO ITOJYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpoMHI-, MOOWUI-, KapOoHat-, docdar-,
CUJIMKAT-, Cynb(dar-, TUIPOKCUI-HOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
MCTAJJIOB, MPUCYTCTBYIOIIKUC B BOAHBIX PACTBOPAX HCOPTraHUUCCKUX BCHICCTB,
MNPUMCHATH OCHOBHBIC ONCpalvun MBICIIUTEILHOU JACATCIIbHOCTH — aHaJIU3 U CHHTE3,
CpaBHCHHC, 0606H_IGHI/IC, CUCTCMATU3alUI0, BBIABICHHUC MMPUYUMHHO-CIICACTBCHHBIX
CBSI3€M — ISl M3Y4YEHHS] CBOMCTB BEHIECTB M XMMHYECKHX PEAKIUM, €CTECTBEHHO-
HAyYyHbIE METOJbI TO3HAaHUS — HaONIOJIEHHWE, W3MEPEHUEe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u daekTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMMBbl Bceero Koutpoaburie HpakTieckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
Pa3znen 1. IlepBoHavanbHble XUMHYECKHE TIOHSATHUSA
XuMusi — BaKHas 00J1acCTh
11 €CTECTBO3HAHUA U 5 5 bubmuoreka [JOK
NPaKTHYCCKOHN eI TeIIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemniecTBa 1 xumnueckue 15 1 bubnuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasnea 2. BaxkHelilne npeacTaBuTe Il HEOPraHU4eCKUX BelleCTB
51 Bo3nyx. Kucnopon. [louarue 6 but6mmoreka [JOK
00 okcHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kuciorax 3 1 bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nunoreka [JOK
OCHOBaHHMSAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1aCChI 11 1 1 but6mmoreka [JOK

HCOPraHNMYCCKUX COC,Z[I/IHGHI/Iﬁ

Hroro no paszneny 30

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

Paznen 3. Ilepuognuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jaeMeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.

Xumunueckasi cBsi3b. OKHCIHTEIHLHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu


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

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XHMHYECKHX djeMeHToB /I, 1.
Mennene-eBa. CTpoenue
aroMa
XuMH4YecKast CBA3b.

3.2 OKHCIIHTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN

Utoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM undposbie
Ne i/mm P Konrpoabubie IIpakruueckue (icpp )
NMpPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypchbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHE peaKIUH
[ToBTOpeHue U yriyOieHne 3HaHui bubnuorexa LIOK
11 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHYECKAS TUCCOIUALIMS. bu6mmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEaKIuu B PaCTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/iibl M HX COeIMHEHUS
91 OO0m1as xapakTeprucTUKa XUMHIECKUX 4 1 bubnuorexa [JOK
' anemenToB VIIA-rpymmsl. ['agoreHst https://m.edsoo0.ru/7f41a636
s | s :
' TPYHIRL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
23 onewertron VApymma, Asor, dochopunx 7 ;  BuGmorealloK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e . | , Do ox
' . PYHTIRL poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COCTMHCHUS
Wroro mo pazneny 25


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

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

3.1 06 i 4 bubnmuorexa [JOK
| e COTETR e https://m.edsoo.ru/7f41a636
3.2 B i 16 bubnmnorexa [JOK
: QXHEHIINe METAJIJIbl U UX COCTUHEHUS ttos:/m.edsoo 1/ 7412636
Hroro o pasneny 20
Pasnen 4. Xumus u oKpy»kaonias cpeaa
4.1 B 3 bubnuorexa [JOK
: €I1eCTBa U MaTepuabl B )KM3HH YeIOBEKa Pttos://m edsoo. /7412636
Uroro mo pazneny 3
p 3 bu6mmoreka [JOK
SRR https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68


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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KouunyecTBO yacoB dyieKTpOHHbIE N (poBbHIE
/i Tema ypoka Beero Kontpoabnubie IIpakTnueckue o0pa3oBaTe/ibHbIe
padoTsbI padoThI pecypchl
1 [Ipenmet xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJioBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TIO3HAHKS B XUMHH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
e e
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)
4 YucTtele BemecTBa U cMecd. CriocoObl 1 bu6nuoreka [JOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
S| et (on ey oamosen mosmpen 1 biorera L1OK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmorexa [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexka [JOK

Xumunyeckasi hopmyina. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XUMHNYCCKHUX 3JICMCHTOB

11 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTEbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOTO YJIEMEHTA B bubnuoreka [JOK
COC/IMHCHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moiib. Modtsipaast bu6mmoreka [{OK
macca https://m.edsoo.ru/ff0d5230
14 ®du3ndecKue 1 XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMHUECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCiI0BUs IPOTEKAHUS bu6mmoreka [IOK
XMUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus konmmaecTBa, MacChl BEIIECTBA 10 bu6mmoreka [IOK
17 .
YpaBHCHHUSIM XMMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHYECKUX PEaKIHMA
18 (coenHH(I;HmupammKeHm 3a1\IZeLueL:m;1 bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — yu€HBIiA-
19 SHIIMKJIOTIETUCT. O60g1queHHe u Bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlisl 3HAHUH
20 KonTponbnas padota Nel no teme «BemiectBa bubanorexa [JOK
U XUMHUYECKUE PEAKIHID» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3zoB. CocTaB Bo3ayxa.
21 KI/ICJJI'I}(/))[()OI[ — 3JIEMEHT U TIPOCTOE BCJIIHYZCTBO. bubmmorexa [JOK
https://m.edsoo.ru/ff0d448e
O30H
99 duzndecKre 1 XMMUYECKHue CBOMCTBA bubmmoreka [IOK

KHCJIOpO/ia (peaKky OKUCIEHMsI, TOPEHUE).

https://m.edsoo.ru/ff0d4614



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

IMousTtre 00 okcumax

CriocoObl ostyueHus KUCI0poAa B

23 7a00paTOpUX M MMPOMBIIIUIEHHOCTH. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue Kuciaopoa
Tennopoit 3 PEeKT XUMHISCKON PEaKIINU,
24 MTOHSTHE O T(i)l()bMOXI/IMI/I‘-IeCKOM yll))aBHEI’:IHI/II/I bubnuotexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUSIX
TommmBo (HeTh, yroab U METaH).
25 3an$I3H€I§I/IG¢I;03H§/X3. CIIOCOOBI iro Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaAICHUS
IIpakTnueckas padora Ne 3 1o Teme
26 «l?lonyqem/le u €O6I/IpaHI/Ie KHCII0pOoia Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €r0 CBOMCTB»
97 Bonopoa — 3ieMeHT 1 pOoCTOE BEIIECTBO. bu6mmorexa [JOK
Haxoxxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®du3nuecKue 1 XUMHUUYECKHE CBOMCTBA bu6nmoreka [{OK
BoJI0poaa. [IpuMeHeHne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KMCIOTaX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHus1 BOAOPO/Ia B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «IE)IOJ'IyTICHI/IC u I::O6I/IpaHI/Ie BOJIOpOAA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €TO CBOMCTBY»
. . bubmuotexa [JOK
32 MounspHblii 00BEM ra3oB. 3aKOH ABOTaipo https://m.edsoo.ru/ffod542e
33 Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA bu6nuoreka [JOK

rasa 1o €ro Uu3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA WU 00BEMY

Brruucnenust 00bEMOB ra3oB 10 YpaBHEHHIO

34 peakIuy Ha OCHOBE 3aKOHA 0ObEMHBIX bubnmorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnueckre 1 XUMUYECKHUE CBOMCTBA BOJEI bubmorexa [JOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsiTHe 00 MHIUKAaTOpaX bubmmorexa [JOK
https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTens. HackleHHbIC 1
37 HelfacmmcfHHHe II))aCTBOpBI. MaICHCOBa;[ JIOJIS bubmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
ITpakTuyeckas padora Ne 5 1o Teme
38 «I?IpI/IFOTOBJ'IGHEC pPacTBOPOB C OIpeACTIEHHON bubmuorexa LIOK
. . B, https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIei paCTBOPEHHOTO BEIIECTBA»
39 KonTponshas padora Ne2 no teme bubnnorexa [JOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiaccuUKaIus, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyyeHne u XUMHUYECKHE CBOMCTBA
41 KI/ICJ'Iy;[HBIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHs: COCTaB, KJIacCU(DUKAIINS, bubnuoreka [JOK
42
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMHUYECKUE CBOMCTBA bu6mmoreka [IOK
OCHOBaHHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmorekxa [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT bubnuorexa [HOK
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Conu (cpennue): HOMEHKIIATypa, CIIOCOObI

https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK

46 MOJYYCHHUS, XHMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
47 HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeME bubnuorexa [JOK
«OCHOBHBIE KJTaCChI HEOPTraHUIECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'eneTnueckas cBs3b MEXKIY KJIacCaMU bub6mmoreka [IOK
48 .
HEOPraHUYECKUX COCITUHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3aIUs 3HAHU T bubmorexa HOK
https://m.edsoo.ru/00ad9cb?2
50 Kontponbnas padota Ne3 no reme "OcHOBHbIE bubnnorexa [JOK
KJIACChl HEOPTaHMYECKUX COCAMHEHUIN" https://m.edsoo.ru/00ad9ela
[TepBble OMBITKH KIacCUPUKAIITN
o1 XI/H\I/)[I/IIIGCKI/IX 3JIEMEHTOB. ?IOHSII;‘II/IG O rpymnmax Bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JICMEHTOB
[lepuoanueckuit 3akoH u [lepronuueckas
52 CI/I:TeMI; XUMHUYECKUX 3J1€MeII;T01il . N. bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepromapl, TPYIIIBI, TOATPYIIIIBI bubnmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmnorexa [JOK
U3zotormsr https://m.edsoo.ru/00ada342
CtpocHuEe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
55 BH:MGHTOB Heplfozmqecxoﬁ cucremsr /1. U. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapaKTepucTHKa XUMHUYECKOTO 3JIEMEHTA I10 bubmuoreka [JOK

ero nosioxkeHuto B [lepuoauyeckon cucreme

https://m.edsoo.ru/00ada824
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J. 1. MenneneeBa

3nauenwne [lepuogmdeckoro 3aKoHa st

bu6mmoreka [IOK

57 a3BUTHS HAyKU U IIpakTuku. /1. H. 1
I;/ICHIIGJ'IGGB y— y‘léHiIﬁ, nez[ar{)[r U FpaKIaHuH https://m.edso0.ru/00adad6e
58 DIIEeKTPOOTPULIATEITLHOCTh ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumMuyeckas CBsI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas mossipHast XUMUYECKasi CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHasi XUMHUYECKas CBA3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITNH 1 bubmorexa [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIUTETN U BOCCTAHOBUTEIH 1 https:// m.edsi.ru/OOadbO?G
65 KonTtponbhas padora Ne4 o reme «CtpoeHue 1 bubmoreka [JOK
atoMa. XMMUYCCKas CBSI3b https://m.edsoo.ru/00adb486
66 PesepHbIii ypok. O6001IeHNHE 1 1 bubmmorexa [JOK
cucTEMAaTH3als 3HAHWH https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O000mmIeHNE U 1 bubmmoreka [IOK
cUCTEMAaTH3AIUs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O000mIeHNE U 1 bu6mmorexa [IOK
cUCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoaunuecTBo yacoB

DJIeKTpPOHHbIe N (ppoBbIe

J:;QH Tema ypoka Beero Konrpoabnnie IIpakTuueckue  00pazoBaresibHbIE
padoThI padoTbI pecypchl

Ilepuonuueckuii 3akoH. [leproauueckas

cncieMl; XUMHYECKHUX 3J'IGMEHT§B . H. Bubmmorexa LIOK
https://m.edsoo.ru/00adb59e

Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWUCTB

XHMquCKI:Ix 3JIEMEHTOB MEPBBIX TPEX buomiorexa LIOK
https://m.edsoo.ru/00adb6b6

MEPHOJIOB

Knaccudukanus u HOMEHKIATypa bubnmnorexa [JOK

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

Bunapr XuMuueckou CBS3U U TUIIHI bu6nmoreka [IOK

KPUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

Kontponbnas padora Nel no teme

«IToBTOpeHue u yriyOiaeHue 3HaHUI 1

OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca»

Knaccuukanus XuMHU4ecKux peakiui no

Pa3JIMYHBIM IIPpU3HAKaM

IlonsTue o CKOPOCTH XHUMHYECKOMN pCaKknunu.

[ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peaKImsax

ITonsiTHE O XUMHYECKOM paBHOBECHUU.
CDaKTOpBI, BJIIMAIOINHUE HA CKOPOCTH
XUMHYECKOU pCaKknuuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIE

bubmnoreka [IOK
https://m.edsoo.ru/00adbch0

bubmoreka [JOK
https://m.edsoo.ru/00adbe9a

but6mmoreka [JOK
https://m.edsoo0.ru/00adc28c

but6mmoreka [JOK
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peaxium https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALNH. bubmuoreka [{IOK
CuibHbIC U cla0bIe 3JICKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peakuuii Bubmmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHUHN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOLIUAITUU
XUMHYECKHE CBONCTBA COJICH B CBETE
13 MIPEACTABICHUH 00 JIEKTPOTUTHICCKOM bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JACCOLHAIIN
14 [TonsiTne o runmponuse conen bubmorexa TOK
https://m.edsoo.ru/00add9d4
15 O000111eHIE U CUCTEMATH3aLUs 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00addd12
KonTponbras padora Ne2 1o Teme
16 <<9JI€II<)Tp0JII/ITIf‘leCKa$I JIACCOLIMAIHS. bubmmorexa LIOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIH B PACTBOPAX»
17 [IpakTnueckas padora Ne 1. «Pemenue bu6mmorexa [IOK
AKCICPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
18 OO01mas xapaKTeprCcTHKA TaJIOTCHOB. bubnmoreka [JOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoj. CojisiHast KHCIIOTa
19 XHMquCIfHS CiOﬁCTBa HonyquI/Ie, bubamoreta LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas pa60Tva Ne 2 o Teme BuGmiorexa LIOK
20 «ITony4yeHue consHOM KUCIOTHI, H3yUYEeHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Brranciaenus no YPaBHCHUAM XUMHUUYCCKUX

21 €aKIIMii, ecIu O 3 peareHToB Ja bubamoreta LIOK
Wi, €CITi OJTUH 1 TCHTOB JIaH B
PeaTtii, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO6mras xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Annotpo € MO Ka CEpBI.
! P fl https://m.edsoo.ru/00ade64a
npupoie. XMMHUECKHE CBONCTBA CEephI
24 CepoBogopoi, cTpocHHE, (PU3HIECKUC U bubnmoreka [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTa,
25 ¢bus ﬂ;cx 2 ‘ €CKHe CBOMCTBA Bubmorexa LIOK
U3WYECKUE U XUMUYECKUE CBOKCTB
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peakllny, JIe)Kallle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CII0C00a MOTy4eHuUs bubnmnoreka [JOK
CEpHOU KUCIOTHI. X UMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIIen Cpeibl COeTUHEHUSIMU CEPhI
97 Brruncinenne MmaccoBOU I0JIH BEIXOA but6mmoreka [JOK
NPOJyKTa PEaKkIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 31eMeHToB VA-
28 rpynnsl. A30T, pacipocTpaHEHHE B bubmuoreka [{JOK
npupoje, GU3NIECKUe U XUMUICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUaK, ero Gu3n4IecKue 1 XUMHYECKUE bu6mmorexa [IOK
29 .
CBOMCTBA, MOJYyYCHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004
IIpaxkTnueckas padora Ne 3 mo Teme
P P bubmuoreka [JOK
30 «ITony4yenne aMMuaka, U3y4eHue ero

CBOWCTB»

https://m.edso0.ru/00adf180
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31

32

33

34

35

36

37

38

39

40

A3oTHas KuCoTa, e€ hu3nIecKue u
XUMHYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MUHEPATbHBIX
ynoopenuil. XuMu4yeckoe 3arps3HeHue
OKpY>Kalolllel cpeibl COeTUHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u pochopnas
KHCII0Ta, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue GpochaToB B KauecTBE
MUHEPATBHBIX YIOOpeHU. 3arpsi3HeHue
MIPUPOHON cpenbl pochaTamu

VYraepon, pacnpocTpaHEHUE B IPUPOJIE,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux pusnyeckue u
XUMHUYECKHUE CBOICTBA. DKOJIOTUYECKUE

l'[pO6J'IeMBI, CBA3aHHLIC C OKCUIOM YTJICPpOAa
(V)

YroapHas KUCIIOTa U €€ COJIU

[IpakTnueckas padbora Ne 4 o Teme
"[losydyeHune yriekucioro rasa.
KauectBennas peakius Ha kapOoHAT-HOH"

[TepBoHauabHBIE MTOHATHUS 00
OPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHMSX YIIIepoaa

erMHI/Iﬁ " €ro COCAMHCHUA

but6mmoreka [JOK
https://m.edsoo.ru/00adf306

but6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmnoreka [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmoreka [JOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [JOK
https://m.edsoo.ru/00adfebe

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bubnnoreka [JOK
https://m.edsoo.ru/00ae027e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a
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[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME

bubnunoreka [JOK

4 «BaxkHeiime HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHUS
Kontpoasnas padora Ne3 mo teM
42 «I(B)a;KII){(:eﬁmHe ieffl(;TaJ:]IT'IH I/IOI/IXe ) Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCMHEHUS
OO6m1as XxapakTepruCTUKa XUMHIECKUX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK
CBSI3b M METAJIMUCCKAs KPUCTAIUTHYCCKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKue CBOMCTBA METAIIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.
44 DNEeKTPOXUMHYECKUHN Psi/T HAMIPSHKEHUN bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METAILJIOB
OO6mme crmocoOb! MOTYYSHHST METAIIIOB.
CrninaBel. Beruncnenus no ypaBHeHUSIM bu6mmorexa [IOK
45 .
XMUMHUYECKHX PEaKIUi, €CIIH OJMH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPIKHUT MPUMECH
46 [TonsiTHE 0 KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIE METAITBI bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCcHIBI U THIPOKCHIBI HATPHS U KaJTUS Bubnmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 IIlenmoyHO3EMENBHBIE METAIITBI — KAIBIIUN U bubmuoreka [JOK
Maruui https://m.edsoo.ru/00ae15e8
. bu6nunoreka [JOK
50 Baxneime coeJUHCHNS KaIbIIH

https://m.edsoo.ru/00ae15e8
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51

O000111eHIE U CUCTEMATH3alU 3HAHUI

52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHsI Brbmmorexa LIOK
https://m.edsoo.ru/00ae1886
| T
yerpatenis” https://m.edsoo.ru/00aelae8
54 J— bubmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHJIA U bubmuoreka [IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
%6 Aeneso https://m.edscI)-E).ru/OanldSG
57 Oxcunpl, TuApPOKCHUBI U conu xxene3a (1) u bubmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe 1 cucTeMaTh3alus 3HaHUH
5| sxenepmeonranumot st 1o ows bimorera LOK
«BaxxHelnme MeTaJuIbl U UX COSAUHEHUS» https://m.edsoo.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XUMUYECKUX
60 muimee nm corepar npieer, BiGotexa LIOK
BrluncieHus MaccoBO 10U BbIXOa https://m.eds00.ru/00ae1 750
MPOIYKTa PEAKIIHH
61 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUHA
62 KonrtponsHas padora Ne4 o reme
«Baxuelnine MeTayIbl U KX COSTUHCHUSI
63 BemectBa 1 Mareprainsl B IOBCEAHEBHOM bu6mmorexa [IOK

JKHU3HHU YCIIOBCKa

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubmuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B pelieHnN SKOJIOTHYECKAX 1 bubmuoreka [{IOK
pooeM https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O60011eHE U 1 bu6mmoreka [IOK
cUCTeMaTH3allUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnmnorexa [JOK
CUCTEMaTH3aLus 3HaHUH https://m.edsoo.ru/00adb33c
68 PeszepBHbIil ypok. O6001ICeHIE 1 1 bubmuorexa [JOK
CHCTEMAaTH3aLysl 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune»
* Xumus, 9 kinace/ 'abpuensn O.C., OctpoymoB WN.T"., CnaaxoB C.A., AKIIMOHEpHOE OOIIECTBO

«M3narenscrBo «IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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