


HHOACHUTEJBHASA 3AITMCKA

[Iporpamma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE TpeOOBaHMH K pe3yldbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o00mmiero ob6pazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOM pabodel HporpaMMbl BOCHMTAHUS M C YYETOM KOHLENIUM IMpenoJaBaHus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

IIporpamma 1o XuMmMuu JAa€T NpeACTaBIEHUE O LEJsIX, oOlied cTpaTeruu oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelyCcMaTpUBaeT paclpelelieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBbHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTHKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TaKKe TPeOOBaHUI K pe3ysbTaTaM 00ydeHHs] XUMHUH
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHUPOBAHUS MHPOBO33pEHHs 00ydaromerocs,
€ro MpejACTaBIECHUN O MaTepUaIIbHOM EJMHCTBE MHpA, BAXKHYIO pOJb UIpaioT (GopMupyemble
XUMHEH MPEICTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBONIONNHU BEUIECTB B IPUPOJE,
0 MyTSX peLIeHUs I00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPbEBO,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3aliii BO3MOXKHOCTEH [UIsi caMoOpasBUTUS M (POpMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaroImuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CIeUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CIocoOCTBYeT (HOPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HarpaBiieHHUs B OOyYe€HUU XUMHUU O0ECIEeYMBAIOTCS CIEUU(PUKON Colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CtpykTypa cofepaHusi IPOrpaMMbl MO0 XUMUU cHOPMHUPOBAHA HAa OCHOBE CUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUNW Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHYECKOH CBSI3U;

— MpeCTaBIEHUHN 00 3JIEKTPOJTUTHUECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX.



Teopernueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIENOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBIMOJIHASL (DYHKIHUU OOBSICHEHHS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoenme mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHHUS O
XMMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAaHUIO U METO/AM [03HAaHUA B Hayke. M3ydeHue xumun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Ipu n3yyeHUH XUMHU TPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHMUYECKON HayKu
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHMUS, NMPAKTHYECKOW IESATEIBHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUN, AOCTYMHBIX 000OIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa
HAyKH, B MPUOOLIEHUH K HAY4YHBIM METOAaM IO3HAHUS NPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUHU B yueOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABMJI OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
MpPUOOpPEH TaKKe LeH, KaK:

— (OpMHUPOBAHUE UHTEIUICKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HAmpaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYeCKOe MpUOOIIeHHE OO0y4arommxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  I103HaHUA,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecrieyeHue YCIOBHH, CHOCOOCTBYIONIMX NPUOOPETECHHIO OOYYAIOIIMMHUCS OIBITA
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o6mei PyHKIIMOHAIBHONW U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TPUMEHATh MX MpPH pELUIeHHH MpodieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (opmupoBaHue y 00y4arONMXCcsl T'YMAHUCTHUECKUX OTHOILEHHUH, TOHUMaHUS IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3J0POBbSl M OKPYXKArOUIEW MPUPOJHOU
Cpensl;

— pa3BUTHE MOTHMBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIS U HAIIPABJICHHOCTH AaJIbHEUIEro 00yueHusl.

OO1iee 4ncIo 4acoB, OTBEIEHHBIX JJI U3YYEHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYJIBl. XUMHUYECKHE 3J1eMEHTbl. CHMBOIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHYECKOIO JJIEMEHTA B COCUHCHHH.

KommuectBo BemectBa. Mosb. MonsipHasg mMacca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
yucia CTPYKTYPHBIX €MHUL BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

du3nyeckue U XUMHUYECKUE SIBJIEHUS. XUMHUYECKas peakuus U €€ NpHU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBUIaMH PadOTHI B J1a00OpaTOpuu U MpHEMaMHU
oOparieHus ¢ j1a0opaTOpHbIM 00OpPYIOBAHHEM, HM3YUYEHUE W ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
NPOKAIMBAHUE MEIHOHN MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOM) SIBJICHUH, HAaOIII0JeHHE
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a c¢ pactBopoM coiau menu (II), m3yuenuwe crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IJUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEeHHOM COJM, HaONIOJEHHWE U OINHCaHHE
pe3yabpTaTOB NPOBEJICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. Cocra Bo3nyxa. Kucinopon — 371€MEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nueckue U XMMHUECKUe CBOMCTBA (peaKkiMu rOpeHus).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKON peakluH, TEPMOXHUMHUYECKHE YpPaBHEHHS, 3K30- H
OHAOTEPMUYECKUE peakuMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AYXd, YCHIIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bogopon — anemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaoposa B IPHUPOJE,
¢duznyecKkne 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyyeHus. Kucnorsl u conu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMsA. Poib pacTBOpOB B NMpUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIC) U HeconeoOpasytomue. Homenkmarypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanus. Krnaccudukaiuss oOcCHOBaHWH: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBAaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnueckas cBsI3b MEXKy KilacCaMU HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COACPKAHUsI KUCIOPOoJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaAKOMJICHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4YEHHUE CBOWMCTB BojaoOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHJICOMATEPUAIOB), HAOIIOEHIE 00PA3IOB BEIIECTB KOJTHYESCTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeETajUlaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

[epuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuyeckux iemenros I, .
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple MONBITKM KIacCU(PUKAUU XHUMHUYECKUX dyeMeHToB. lloHaTtne o rpymmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, HHEPTHBIE T'a3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DOU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX sjaep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajiiyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAITMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 TpyHnaM U IepHoaM.

3nauenue [lepuoanueckoro 3akona u Ilepuonnyeckoil CUCTEMbl XMMUUYECKHX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentnas  (momsipHas U HEMOJISIpHAas) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aWMOJIEHCTBHE THUAPOKCHIA
[IMHKAa C pacTBOpPaMH KHCIOT M ILIEJIOYEH, IPOBEJECHHUE OIBITOB, WIIHOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnwie ceasu



Peanu3arus MeXNpeIMETHBIX CBSA3EH MPU M3yYECHUN XUMHH B § KIIACCE OCYIIECTBISETCS
Yyepe3 HCIOJb30BaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IIOHSITHH, TaK W IOHSTHH,
SIBIISTFOIIIAX CSI CHCTEMHBIMH TSI OT/ICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOmre ecTecTBEHHO-HAYYHbBIC TOHSATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsji, BEIIeCTBO, Tejo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHEIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[lepnonnueckuit 3akoH. llepuommueckas cucrema xumuyeckux odnemeHtoB J[. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUIbl XUMHUYECKOM CBS3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMUMHUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHMX BEIIEeCTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJaccaM HEOpPraHMYECKUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccuukanus XUMHYECKUX peaKkIuil M0 Pa3IUYHBIM MPU3HAKaM (110 YUCITYy U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTUIO KaTaiuzaropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTH xuMmHuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuze. lloHsTne o XumMHueckoM paBHOBecHU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCI0JIb30BaHUEM METO/1a DJIEKTPOHHOr 0 OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALAN. DJIEKTPOIUTH U HEANEKTPOIUTHI. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp qucconnanui. CUabHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcioBUS IPOTEKAaHUS PEeaKIMi HOHHOTO OOMEHa, MOJHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMUYECKHUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUMH OT BO3JACHCTBUS pa3IMYHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALUN
KHCJIOT, Ienodyed M coineld (BO3MOMKHO HCIIOJIb30BaHME BHUAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHMsI peakiuii MoOHHOTo oOMeHa (oOpa3zoBaHue



ocajZika, BBIACNCHHE Tra3a, 0O0pa3oBaHME BOJbI), OINBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3joXkKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe HKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl  MX coeIMHEHUSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallaMi,
miesnouamu).  XusopoBopopod. ConsiHask KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U X HaXO0XJEHUE B IPUPOJIE.

OO6mast xapakTepucThka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHoll Kkucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XMMUIECKHIE
CBOWCTBA, MoylyyeHue u npumenenue. Conu aMMOHUSA, UX PU3HMUECKUE U XUMHUECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIBHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XMMHUYECKHE CBOWCTBA, mnoiyyeHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmast xapaxktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTHM CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoiictBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ OokcuaoM yriepona (1V),
TUIOTe3a II100aJbHOr0 MOTEIUIEHUs KiIMMarta, HapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWIMHE,
MPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHHUSX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kuciora). IlpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TMepepaboOTKu
(6eH3uH), X POJb B OBITY ¥ MPOMBINIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COETUHEHHH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOMCTBA, MOJYYEHHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u



KpeMHHUEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacCHOr0 UCNOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKHU3HMU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M MX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMJIEHHWE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaloB), HaOMIOJeHHEe TMpolecca OOyrJIMBaHUsA  caxapa MO JIeWCTBHUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH W HaOINoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3UYECKUMHU CBOMCTBAMU a30Ta, (ocdopa M MX COEAMHEHHH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
nojy4deHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojayyeHue, cCoOupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM IMPOMBIIIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMe «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaJuuibl M UX COeIMHEHUS

OOmiass xapakTepUCTUKAa XHUMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHE MeTauioB. MeTrajuiMueckasi CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu wmertamwioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyyeHust MeTamioB. [loHsATHE 0 KOPPO3UM METaNJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uu. CiuiaBsl (CTalb, YyryH, AOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[Ilesrounsle MeTaUIBL: MOJOKEHUE B Ilepnonnueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHUE B Ipupoae. Pu3ndeckrue U XMMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlerounO3eMenbHBIE METAUIBI MarHMii W KalnblUWW: mosoxkeHue B llepuogmueckoit
cucreMe Xxumudeckux sineMeHToB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimmne coennHeHus
KaiblMs (OKCUI, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenue B Ilepuonnueckoi cucreme xumudeckux snemeHtos I, .
MeneneeBa, CTpOCHUE aTOMa, HaXOXKACHUE B Ipupoae. Puznueckue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

XKenezo: nonoxenue B Ilepmonnueckoil cucreme xumuyeckux a3yemeHToB J[. H.
MenpeneeBa, CTpOEHHE aTOMa, HaxOXJeHHEe B npupozae. Ousnyeckne n XUMHUYECKHUE CBONCTBA
xkene3a. Oxkcunsl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MIOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o0pasllaMd METalIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOMCTBAMHU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE



BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs xKejle3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUasoB), MPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(III), menu (II), HaGmroIeHWE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kamusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), UCCIICIOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemecTBa 1 Marepualibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. be30macHOE UCIIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObiTy. IlepBas momomis Mpu XUMUYECKHX OXOrax u
OTpPaBJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpenenbHas — JIOMyCcTUMAst
KOHIeHTpanus Bemniects, ganee — [1/1K). Poxs xuMuu B penieHr# 3KOJI0TMIeCKUX TpooIieM.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3IloB MaTepUaAIOB (CTEKIIO, CIIJIaBbI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SBJSFOIIMXCS CACTEMHBIMU JUIS1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmiue ecTeCTBEHHO-HAy4YHBbIC TOHSATHUS: HAy4dHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpaIbHbIE YIOOPEHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMMOPOJbI, TOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3YNIbTaThl OCBOCHHMS IPOrPaMMbl OCHOBHOIO 0O0mmIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPAaBUIAMU U HOpPMaMH IOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JINYHOCTHBIE pe3yJbTaThl OTPAXKAOT T'OTOBHOCTH OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HMCTOPUYECKOMY MU
HAYYHOMY HACJIeINI0, TMOHMMAaHUS 3HAYEHUS XWMHYECKOM HAyKH B JKU3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BJIa/IeTh JOCTOBEPHOM MH(pOpMaIMeld O MepeloBbIX JOCTHIKEHUSX U
OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW XHMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTpPOHCTBE MUPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYIKH CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJCTaBICHUs O BEIIECTBE U  XHMHUYECKOM  peaklMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs NPUPObI, B3aUMOCBA3SX UYeJIOBEKa C MPUPOJHON Cpesloi, O poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBJIEHHbIE Ha IOJTYYE€HHE HOBBIX 3HAHUI MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpeC K OOy4YeHHUIO M TO3HAHHUIO, JTIOO03HATETLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHWE IEHHOCTU JKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBbIO,
YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) TPy/0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUECKOMY M3YUYEHHIO NMpodeccuil U Tpyja pa3IndHOro poja, yBaKeHHE
K TPyAy M pe3yibTaTaM TpYJOBOH [eATENbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH I1eTIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK ICTOYHHUKY KU3HH HA 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30IacCHOr0 MOBEJCHHS MIPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMSI, MOJydaeMble MPH HU3YYCHUHM XUMHH, JJIS PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEMETHBIE PE3YJIbTATbBI

B cocrtaBe merampeaMeTHBIX pe3yNbTaTOB BBLACNSIOT 3HAUMMBbIe 711 (DOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaAMETax U MO3BOJIAIOT HA OCHOBE 3HAHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI J1eATeTbHOCTH.

IMo3naBaTebHBIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS

Bba3oBble Jlornueckue AeicTBUA:

YMEHHUS UCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIICHNUS TPH OCBOCHUM 3HAHMIM:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCIIOIb30BATh MOHATUS IJIsi OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUeHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATH B Mpollecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPHU3HAKH U3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

basoBble ucciienoBare/ibCKie AeHCTBUA:

YMEHHUE HCI0JIh30BaTh MOCTABJIECHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpUOOpEeTEeHNE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUEHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOI0M MPOIECCa, CAMOCTOSTENHHO TIPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, AHAIM3WPOBATH M HWHTEPIPETHPOBATH WH(OPMAIUIO Pa3TUIHBIX
BUJOB M (OPM TPEICTABICHUSA, MOIY4aeMyI0 U3 Pa3HbIX HUCTOYHHKOB (HAYYHO-TIOMYJISIpHAS



JaUTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE NMPUMEHATH Pa3INUHbIe METO/bI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe nHpopMauu u
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATUBHbBIX TEXHOJIOTUH, OBIAJICHUE KYIbTYPOl aKTUBHOIO MCIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B IIpoliecce Yy4eOHOW M HCCIen0BaTeIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHHUKaTHBHbIE YyHHBepcalbHble y4eOHbIe JelicTBUA:

YMEHHUs 33/aBaTh BOIPOCHl (B XOJe Auanora M (WIM) IUCKYCCHM) IO CYILECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJTYYEHHBIE pPE3YyIbTaThl IM03HABATEIBHON JAEATEIBHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; AeJaTh MPE3EHTALHUIO Pe3yIbTaTOB BHIIIOJHEHHUS XUMUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH MPU PEIIEHUM BO3HHUKAIOLIMX IMPOoOJIeM Ha OCHOBE Yy4éra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryassTuBHbIe yHHBepcalbHbIe y4eOHbIe AelicTBHA:

YMEHHE CaMOCTOSITEIILHO OMPEEIATh HEeNn ACITEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJIATh MJIM KOPPEKTHUPOBATh NPEAJIOKEHHBIN alropuT™ AEHCTBUHM mpu
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 33JaHUH.

INPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOEHHMIO OOS3aTEIBHOTO COJEpKaHUs,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeMCTBM, crneuuduueckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

®  PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHIl: aTOM, MOJIEKyJa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAass aTOMHAas W MOJEKYISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKIiy COSANHEHNsI, PEaKIIUH Pa3JIOKCHUS, PEAKIINN 3aMEIICHHUS, PEaKIINN
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



NOJIIpHasl M HEMOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUH U
MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEILIECTB U MX MPEBPAILCHUI;

®  HUCNOJNB30BaTh XHWMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS (OpMyTT
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUIL;

®  OmpeneNsTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX,
CTENEeHb OKUCIJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIECTB
K OINpenelnéHHOMY KIJacCy COeIMHEHHH 1o (opMmyrnaM, BUA XHUMHUYECKOH CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e  packpsiBaTh cmbica Ilepuonmueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh OHMMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
3JIEMEHTOB OT MX MOJ0KeHHUs B [lepuonnueckoii cucreme, 3aKOHOB COXPaHEHHSI MaCChl
BELIECTB, [IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHA ABOraapo;

e  ONUCHIBATh W XapakTepu3oBarh TabmuuHyto Qopmy Ilepuoamueckoit
CUCTeMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas noxrpynmna (b-rpynma)», manble u OoJyiblMe MEPUOJBI,
COOTHOCUTh 00O3HAaYEHHs, KOTOpble MMeroTcs B Ttabnmuie «llepuoanueckas cucrema
xuMmudeckux syiemMeHToB J[. M. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKaAMU
CTpPOCHHUSI aTOMOB XHMHYECKUX SJIEMEHTOB (COCTaB M 3apsia sapa, oOllee Yucio
3JIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

e  iaccu(UUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMUECKHUE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBY y4YacCTBYIOIIMX B PEAKIMH BELIECTB, IO
TETIOBOMY S DEKTY);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPKIasi OMMCAHUE IMPUMEPAMU MOJEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

e  IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCMMOCTH OT MX Ka4YECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TPOTEKaHMsI XUMHUYECKMX NPEBpPALEHUH B pa3iIMYHBIX
YCIIOBUSIX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELLIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (popMyse COSAUHEHMSI, MACCOBYIO JOJI0
BELIECTBA B paCTBOPE, IPOBOJIUTH PACYETHI IO YPABHEHUIO XMMUYECKON PEaKIIVH;

®  TPUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JESATENbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHue, CUCTEeMaTH3aluI0, KIacCU(PUKAIUIO, BBISIBICHUE
IIPUYNUHHO-CJIEICTBEHHBIX CBA3CH — JUIsl U3yYEHUS CBOMCTB BEIIECTB U XUMHYECKHX
peakuuii, ecTEeCTBEHHO-Hay4yHble METOJAbl I03HAaHUS — HaONIOICHUEe, W3MEpEHHue,
MOJIEIUPOBAHKE, IKCIIEPUMEHT (peabHbIi 1 MBICIICHHBIH);

e  ClenoBaTh  IIpaBWiaM  IOJb30BaHUS  XMUMHYECKOW  IOCYJI0OM W
1a00paToOpHbIM O0OpYy/IOBaHMEM, a TaKXKe MpaBuiiaM oOpallleHus C BElIeCTBaMHU B
COOTBETCTBUM C MHCTPYKIMSAMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB
MO0 TIOJYYCHHUIO M COOMPAHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOJa M KHCIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIEH pPACTBOPEHHOIO
BEIIECTBa, MJIAHUPOBATH U IPOBOJAUTH XMMHUECKHE SKCIIEPUMEHTHI IO paCIIO3HABAHUIO
pPacTBOPOB IeJNOYEH M KUCIOT C MOMOIIBI0O MHIMKATOPOB (JIakMyc, (eHOoI(TaIeHH,
METHUJIOPaHXK U APYTHE).

K xoHiy oOyuenus B 9 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHUI:

®  pacKpblBaTb CMBICI OCHOBHBIX XUMHUYECKMX IIOHATHNA: XMMHUYECKUN
JJIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO, CIIOXKHOE



BEILIECTBO, BAaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCICHUS, XUMHUYECKas
peakius, XUMHUYECKasi CBS3b, TEIUIOBOM 3(PGEKT peakiuu, MOJb, MOJISIPHBIN 00BEM,
pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOIMUTHI, JIEKTPOJUTHYECKAsT AUCCOLUALINS, PEAKIIMU
MOHHOTO 0OMEHa, KaTaJau3aTop, XUMHYECKOe paBHOBecHe, 00paTUMble U HeoOpaTHUMbIe
peaKuuy, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKLIUU, OKUCIUTEb, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUECKas pelméTka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakiuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUH U
MPUMEHSTH 3TU MOHATHUS TP ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUII;

®  CIOJIb30BaTh XHUMHUYECKYIO CHMBOJHUKY J[UIS COCTaBieHUsS (HopMyll
BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKLIU;

®  OMpeaeNsITh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMUUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COelMHEHUN mo Qopmysiam, BUA XUMUYECKOW CBsI3U (KOBaJE€HTHAas, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA;

e  packpsBath cMmbica [lepuonnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPHUPOBAThH €ro MOHUMAHKE: OMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO opMy
[lepuonnueckold CHUCTEMBl XMMHYECKUX D3JIEMEHTOB: pa3iuyaTh TMOHSTHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», maneie U Oomblime
NEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOIUIECKOI Tabmwuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee YrCio AMEKTPOHOB U PACHIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOJArPYNI C YYETOM CTPOEHHS
UX aTOMOB;

e [ iaccu(UUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUUECKHUE BEIECTBa,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy y4YacTBYIOIIMX B PEaKIMM BELIECTB, IO
TerioBoMy 3G (HeKTy, M0 U3MEHEHHUIO CTENEHEH OKUCTICHHUS XUMUYECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMHMCHIBATH) OOIMME M CHEIUPUUYECKUE XUMHUUYECKHE
CBOMCTBa MpPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXAas OMHCAHHE IpUMEpaMHu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;

®  COCTaBJIATb ypPAaBHEHUS DJIEKTPOJUTHYECKOM JHUCCOLMALMU  KUCIOT,
HieJouel M CoJiei, MOJHbIE M COKpAIIEHHbIE YpaBHEHHUS peaklMil MOHHOro OOMEHa,
YpaBHEHUsI peaKlMil, MOATBEPKAAIOIINX CYIIECTBOBAHUE F€HETUUECKON CBS3U MEXKIY
BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

®  pPACKpBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKIUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

®  [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS,
BO3MOKHOCTH IIPOTEKAHUS XUMHUUECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;

®  BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa Mo (popMyse COeAUHEHHSI, MACCOBYIO OO0
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKkIuu;

° coOJIro1aTh MpaBwjia  MOJb30BAHUS ~ XHMHYECKOM  TOCYAOU "
1ab0paTOpHbIM OOOpYIOBAaHUEM, a TaK)Ke IpaBWiIa OOpalleHHs] C BelleCTBaMU B
COOTBETCTBUU C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUECKHUX OMBITOB
0 MOJIYYEHHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEeKUCIIOro ra3a);



®  POBOIUTH  pEAKIWHW, TOATBEPXKIAIOIIME  KA4YeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OINBITHBIM IYTEM XJIOPUA-, OPOMHUA-, HOIHI-,
kapOonar-, Qocdar-, cunukar-, cyabpaT-, THIPOKCUA-UOHBI, KATUOHBI AMMOHHUS U
VOHBI M3YYCHHBIX METAIIJIOB, IPUCYTCTBYIOIIIE B BOIHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIECTB;

e  NPUMEHITH OCHOBHBIC ONEPALH MBICIUTEIFHOMN NEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOILICHWE, CUCTEMATU3alMIO, BBISBICHUE MPUYUHHO-
CIICICTBEHHBIX CBs3€H — ISl M3YYCHHUS CBOMCTB BELICCTB M XMMHUYECKHUX PEaKIH,
€CTECTBEHHO-HAy4YHbIC ~ METOJbl  [O3HAaHWUS  —  HaONIOJCHWE,  HM3MEpEHHUeE,

MOJIETUPOBAHKE, IKCTIEPUMEHT (peasbHbIil U MBICTEHHbII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [lonsiTHe 0 METOAaX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
5 dusnuecKre 1 XUMUIECKHE SIBJICHUS. 1 bubnmoreka [JOK
XumMuyecKas: peakius https://m.edsoo.ru/ff0d37fa
7 IIpu3Haku U ycioBus MPOTEKAHUS 1 bubnnorexka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
bu6mmorexa [IOK
8 A . 1
TOMBI, MOIICKYJIR! H HOHKL https://m.edsoo.ru/ff0d2a6c
9 [IpocTeie 1 CIOXKHBIE BEIIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKUE IIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB.

bubmuoreka [JOK

10
OtHocuHTeNbHAs aTOMHAs Macca https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX IJIEMEHTOB.
3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB.

11 Xumuueckast popmyna. OTHOCHTEIbHAS bubmmorexa LIOK

pMYy-Ia. https://m.edsoo.ru/ff0d2eae
MOJIEKYJISIpHasl Macca.
BrluucieHus 1o XUuMHYSCKHM
12 dbopmynaMm. MaccoBast 107151 bubmmorexa [JOK
PMYJIaM. A https://m.edsoo.ru/ff0d350c
XUMHYECKOTO JJIEMEHTA B COSMHCHHH.
BasleHTHOCTh XUMHUYECKUX DJIEMEHTOB.

13 OmnpeneneHre BaJIGHTHOCTH DJIECMEHTOB
1o hopMynam UX COeTMHEHHH.

14 CocraBieHre XUMHUYECKUX POPMYIT IO
BaJICHTHOCTH.

15 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa HOK

YIpHOE YA https://m.edso0.ru/ff0d2d50

16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMHYECKAX peaKIni

17 (coe I/IHq;HI/ISI a3JI0’KEHUS ’ bubmmorexa LIOK

g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)

18 KomuuectBo BemectBa. Moib. bubmuorexa [JOK
MounsipHas macca https://m.edso0.ru/ff0d5230
Brruucienus: KoauvecTBa, MacChl

19 BEILIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmorexa HOK

N yp https://m.edsoo.ru/ff0d5708
peakuui

20 Kontponbnas padota Nel o teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708

«BeliecTBa 1 XUMHUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290

Kucnopon. ero o6miast xapakTepucTHka.
CriocoObI osTy4eHHs KUCIOPOAa B

bu6mmoreka [IOK

21
nabopaTopuu ¥ IPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
du3nvecKknue U XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
[IpakTuueckas padora Ne 3 mo Teme
23 «ITonmyyenue u coOupaHue KHCIOpPOaa bubmorera [JOK
yi . p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
Boznyx — cmecsk razos. Cocras
24 Bo3ayxa. O30H. AmnoTponus bubmorexa [JOK
Ayxa. ’ p https://m.edsoo.ru/ff0d448e
KHCIIOpO/Ia.
TennoBoii 3¢ hexT xumMuueckomn
o5 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (He(Th, yroib U METaH).
26 3ar ﬂsﬁeéne(ﬁos o a, CIIOCOOBI iro bubmorexa HOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
Bomopoa — aneMeHT u mpocToe
27 BE Hefﬂfo Haxoxnenue 113) npupoje bubmoreia HOK
HHECTRO. A PHPOAE. https://m.eds00.ru/ff0d4ddo
[Tonyuenmue.
28 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
29 dusndecKkue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK

Bozopoja. [IpumeHeHue Bogopoia

https://m.edsoo.ru/ff0d4dd0



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

[IpakTuyeckas padora Ne 4 o Teme

30 «[Tonyuenne u cobupanme BOAOPOIA bubmorexa HIOK
i oHp AOPOAE, https://m.edsoo.ru/ffod4f42
M3y4EeHHUE €ro CBOHCTBY
31 ITonsiTHE 0 KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
32 ModnsipHblii 00bEM ra30B. 3aKOH bubmumoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Breruunciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA ras3a 10 €ro U3BECTHOM bubmorexa LIOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruncinenus 00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMN Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp B peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 Boga. ®usnueckue U XUMHUECKHE bu6mmoreka [IOK
CBOIICTBAa BOJIbBI https://m.edsoo.ru/ff0d587a
Bona xak pactBopurens. HacwimmeHnnbsre
36 u HeHaCLIpeHHI)IE aCTBOPLI MH:lCCOBaSI bubmmorexa [TOK
= PacTBOPHI. https://m.eds00.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTryeckas pabora Ne 5 o Teme
37 «IIpurotoBieHne pacTBOPOB C bubnmoreka [JOK
OnpeaeIEHHON MacCOBOU JTOIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
38 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
39 KonrtponsHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIUs, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
: Porep https://m.eds0o.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTuyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
bubmuorexa [JOK
51 XUMHUYECKUX d7ieMeHTOB. [loHsTHE O

rpymmnax CXOJHbIX 3JIECMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
[Teproandaeckas Ta0JIUIIa XUMHUECKUX
53 3JIEMEHTOB. I1eproIbL, IPYIIIbI Eubmorexa ITOK
P > TPYIHEL https://m.edsoo.ru/00ada52c
MOATPYTIIIBI
54 Crpoenue atoma. CocTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepnoandeckoit bubmorexa LHOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XMMHUIECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npakTuku. /. 1. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPUIIATETLHOCTh ATOMOB bubnmoreka [JOK
58
XAUMHUYECKHUX DJIEMEHTORB https://m.edso0.ru/00adaab8
bubmuorexa [JOK
59 HNonnras xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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https://m.edso0.ru/00adae28

63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubmumoreka [IOK
peakuuu https://m.edso0.ru/00adb076

bubmumoreka [IOK
64 OKucCIMTENM 1 BOCCTAHOBUTEIH 1 https://m.e dsogru 100adb076

65 KontponsHas padora Ne4 o reme 1 bubmumorexa [IOK
«Ctpoenue aroma. XUMHUYECKasl CBS3bY https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O6001meHne u 1 bubnuoreka [IOK
CUCTEMATH3alMs 3HAHUU https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



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

XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MNPOLECCA
OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA
1. Xumus, 8 knacc/ Pymsutuc I'.E., ®enpnman @.I'., AkiimonepHoe odmiecTBo «M3aaTenbeTBoO
«IIpocserienune»
2. Xuwmwus, 9 xnacce/ Pyasurtuc I'.E., ®enpaman .., Aknimoneproe odmectBo «M31aTenbcTBO
«IIpocsemenune»
3. T'onbndap6, A.J1.; Xomakos, F0.B. COopHMK 3a/1a4 ¥ yIIpaKHEHUH 110 XUMHH I CPEAHEH
IIKOJIBL;
4. Epemun, B.B. u np. Co0opHuUK 337124 1 ynpaxHeHuH mo Xxumuu. [IkompHbIH Kype. 8-11
KJIACCHI;
5. KoBanesckas, H.b. Xumus. 8 kinacc (B Tabnuiax).

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. Tpetwsikos, }O./1.; Metnun, FO.I'. OcHoBbl 00miel xumun: [Tocobue s yyanmxcs;

2. Tperbsixos, 10./1.; Onelinukos, H.H.; Kecnep, J.A. u np. Xumus: cripaBouHble MaTepUabl;
3. Ymaxkos, C.A.; Komaposa, H.I'.; Pomuna, JI.B.

4. Xomuenko, I'.I1. Xumust 1151 TOCTYNAOLIUX B BY3bI;

5. Xomuenko, I'.I1.; CeBactbsinoBa, K.1. OkucanTeapHO-BOCCTAHOBUTEbHbBIC PEAKIIUU;

6. Kaura nns yunrens. ba3ossii ypoBenb. 8-9 kinacc (aBropsl: O. C. I'abpuensn, U. I'.
Octpoymos, C. A. CnagkoB);

7. KonTponbHble 1 TpoBepouHble paboThl. ba3oBblil ypoBeHsb. 8-9 kiacc (aBTopsl O. C.
["aGpuensu u ap.).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. 8-11 xnacc Xumus. 1 CD. Bupryansnas nabopatopusi. 2004r.

2. Xumus. 8-11 knacc : bubnuoreka 3meKTpoHHBIX HarAHBIX mocoouit (OO0 "Kupwut u
Medoauii"; @I DMTO)
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. http://him.1september.ru/

. http://www.alhimik.ru/

. http://www.chemistry.narod.ru/

. http://hemi.wallst.ru/

. http://www.college.ru/chemistry/

. http://www.en.edu.ru
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