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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 0OLIEr0 00pa3oBaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IpPenojiaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit denepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBaMHU YYEOHOTO IPEeaMETa, YCTaHABIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHHE IO pa3zeiaM U TeMaM IpOrpaMMbl 0 XUMUH, ONIpeieNIeT KOJIUYeCTBEHHbIE
U KayeCTBEHHBIC XapPaKTEPUCTUKHU COJAEP)KAHUS, PEKOMEHJYEMYI0 IOCJIEJ0BATEIbHOCTD
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHUE XUMHUH CIYKHUT OCHOBOM U1 (pOpMUPOBAaHUS MUPOBO33PEHHSI 00YYaIOLIErocs, €ro
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OPMHUpPYEMBbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPaHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alMid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OpPMHUpPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
PO eCCHOHAIBHON e TETHHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HayYHOU I'PaMOTHOCTH O0yYaroIINXCs;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJAJ B OKOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTIENIbHBIX 3HAYMMbBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHUCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI MOHATHM O XMMHUYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEILHOTO PAa3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBINOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI M0 XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XMMUYECKOM COCTaBJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3y4eHNr XUMUHU TIPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHUPOBO33PEHUYCCKOTO0 XapakTepa, S3bIKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHOW U YUEOHO-UCCIEI0BATEILCKOM ACATEIHbHOCTH, OCBOEHUHU MPaBUJI O€3011aCHOTO
oOparieHus ¢ BeeCTBAMH B ITOBCETHEBHOM >KU3HMU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
MPUOOpPENH TaKKe 1eH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TIPUHSATHIO PEHICHUW, CIOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuOoOIIeHHe OOydarmuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoO0pa3HON MeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETESHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YyMEHUN OOBSICHATH U OLICHHBATH SIBJICHHUSI OKPYXKAIOIIETO MHUpPA, WUCIOJB3Yysl 3HAHUS U
OTBIT, TIONYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aroMMXCcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEI€CO00pa3HOTO TMOBEICHUSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpenpbl;
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— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee Yrcio 4acoB, OTBEAEHHBIX ISl H3yUCHUSI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, cocrapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejiel), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).
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COJAEPKAHUE OBYYEHUA
8 KVIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienenus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYy/I0#, mpaBuiamMu paboThl B JabopaTopuu U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHnEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XMMHYECKHUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
pas3zieneHuss cMeced: C MOMOINBI0 MarHuTa, (GWIBTPOBAaHHE, BBINAPUBAHUE, JUCTUIUIALMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupozge. O30H — autoTporiHas MOJU(pHUKAINS
KHCIIOpO/a.

TemoBoil 3((exT XuUMHUUECKONW peakInH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHIOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
buznyecknue 1 XuMHUYeCKre CBOMCTBA, PUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmieHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMH4eckue cBoiicTBa Bojabl. OcHOBaHUA. Poib pacTBOpoOB B MpUPOJIE U B KU3HU

PAGE 11



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcUJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyyeHue okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIIpE/IEIICHUE COJAEp KaHMsI KUCIOpOJia B BO3yXe, MIOJIyYeHUe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHMCAHME HMX CBOMCTB, IMOJy4YeHHE, COOMpaHHe, pacliO3HABaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEW pPAaCTBOPEHUS BEUIECTB C Pa3IMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHNE OOpPa3I[0OB HEOPTaHMUYECKUX BEILIECTB PAa3IHMYHBIX KIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxuHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xumudeckux osnemenros [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX szaep. M3ortomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.
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3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — yd4€HbIN U IPakJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUYECKUN 3apsjll, BELIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMUECKOM PEIIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peaKkiyil MO pa3M4yHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTne o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUUECKOTO PABHOBECHSI.
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OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBAa KUCJIOT, OCHOBAaHUW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (FOPEHHE, peakUuu pa3iokKEeHHs, COCAUHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M chenuduueckue). XUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHYECKOE 3arpsA3HEHHE OKpY)KAIOIIEH cperbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHe B TMpHpoJe, (U3NYEeCKHe WU
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJIy4EeHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMMUYECKHE CBOICTBA, IOJydeHHE U mpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWJEH, AalUETWUJIEeH, ATAaHOJ, IJMIEPHH, YyKCycHas kuciora). IlpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimme
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pas3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiieHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX y10OpeHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPUANIOB), U3yYEHUE MOJENEH KPUCTANIMYECKUX PEHIETOK aamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MPOBEIEHUE KAUeCTBEHHBIX peakiuil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJIJIbl U UX COCITUHEHUSY.
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MeTajliibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN Pl HampsHKeHUHM MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH/Ia AITFOMUHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (II) u sxenmesza (IIl), mx cocra, cBoicTBa H
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alFOMUHUS, ITUHKa, xene3a (II) u xemnesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHeWme MeTallyIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIeH cpepl (TIpenenbHas JOMyCTUMAast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYEHUU XUMHUH B 9 Kilacce OCYIIEeCTBISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

PAGE 11



OO0wmme ecTecTBECHHO-HAYYHBIC MOHSTUS: HAaydHbIH (akT, THIOTE3a, 3aKOH, TEOPHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusuka: MaTepus, aTroM, O3JCKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIbI,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYCCKUIl 3aps], HPOBOIHHMKH, IOJIYIPOBOIHUKH,
JMIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
CIIMHUIIBI H3MEPEHUsI, KOCMUYECKOE POCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

Buonorus: ¢orocuHTe3, ApIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTEI, , IMTATCIIbHBIC BCUICCTBA.

['eorpadus: armocdepa, ruapochepa, , TOpHBIE TOPOBI, TOJIE3HBIE HCKOTIAEMBIE,
TOILUTUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOIO 00IIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0/1€ OOy4YeHUS] XUMUHU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOM JEsTeNbHOCTU B
COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH COIMOKYJIIbTYPHBIMH W OYXOBHO-HPABCTBCHHBIMHA
HCHHOCTAMHU, IPUHATBIMU B O6IJ_IGCTBC npaBHJIaMl M HOPMaMH IOBCACHUSA U CHOCO6CTBYIOT
IpoLeccaM caMONO3HAHUs, CAMOPA3BUTHS U COIIMAIN3ALIUN 00YyUarOIUXCsl.

JIM4HOCTHBIE pE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOM ITO3UTUBHBIX OECHHOCTHBIX OpI/IeHTaHI/If/'I U paclIMpCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTypHOMY, UCTOPHYECKOMY U HAYYHOMY
HacJI€AUK, IIOHMMaHUs 3HA4YCHUA XUMHUYECKOU HAayKH B JKHU3HH COBPCMCHHOI'O O6HICCTB8,,
CIIOCOOHOCTH BJAQJIETh JIOCTOBEPHOW HHQPOpPMAIEH O TEPEIOBBIX JOCTHKCHHSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
U 0O0ILIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

NpeACTAaBJICHUA O COOUAJBHBIX HOPMAax HW HOpaBWIaxX MCEKINYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4yeOHOUCCIeIOBATEIbCKOM, TBOPYECKOW U JPYTUX BUAAX JACSITENBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM MESATETBHOCTH IMPH BBHIMOJHEHUH Y4eOHBIX, IMO3HABATEIBHBIX 33jad,
BBIIIOJJHCHHHU XHUMHUYCCKHUX OKCIICPUMCHTOB, CO3JaHUU y‘~I€6HI)IX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIMOHMMAHUIO U B3aWMOIIOMOIIM B TIpoOIlecce ITON Y4eOHOUM NesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJAEHUE U MOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA !

MHUPOBO33PEHUECKHE  MPEACTaBICHUS O  BELIECTBE W XHMHYECKOM  peakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKU M COCTABIISIIOIIME OCHOBY JUIS
IMOHUMAaHHWs CYIIHOCTH H&y‘lHOﬁ KapTUHBI MHpa, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCEPHOCTAX
Pa3sBUTHUA NPUPOJbI, B3AUMOCBA3AX YCIOBCKa C HpHpOI[HOfI cpenoﬁ, O pOJin XUMHUHN B IMO3HAHHU
ATUX 3aKOHOMEPHOCTEN;

[03HABATE/IbHbIE MOTHBBI, HAINPABJIECHHbIE HA I[OJYYEHHUE HOBBIX 3HAHUW IO XUMUH,
HEOOXOaUMBbIE Jii OOBSCHEHHS HaOMIOJAaeMBbIX TMPOIECCOB M SIBIICHWN, I03HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITENIbHON paboThl C
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW IJIUTEPATypol, MOCTYMHBIMH TEXHUYECKUMHU CPEJICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYEHHWIO W TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHONW M HCCIEAOBATEIBCKON NEATETLHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUC IECHHOCTH XU3HU, OTBETCTBCHHOI'O OTHOIICHUA K CBOCMY 3J0POBbLIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 »KHU3HH, OCO3HAHME TIOCIEICTBUN U HENPHUITHE BPEIHBIX MPUBBIYEK
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(ymoTpeOneHuss ajJKoroJyisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIOJECHUS TPaBHII
0€30MMacHOCTH MPH OOpAIICHIH ¢ XMMHYECKUMU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K MPaKTUYECKOMY H3yUeHHUIO0 Ipodeccuil u Tpyaa pa3IuyHOro poja, yBaKEHUE K
TPYAy U pe3yibTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHUU TI0 XUMHUH, OCOSHAHHBIN BHIOOP MHIMBUAYAILHON TPACKTOPUU MPOIOJIKEHIS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHoi npodecCHoHaIbHONU NeSTebHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCA B MPO(eccroHalIbHOI cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

IKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY JKHU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHHMMAaHUE ILIEHHOCTH 3J0POBOro0 M 0€30MacHOro oOpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIIO/ICHUsI TPaBHJI OE30MAaCHOTO TMOBEACHUSI MPU padOTe C BEIIECTBAMH, a TaKKe B
CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUs, NOydyaeMble MPU MU3yYEeHUU XHUMUU, JAJIS PELIeHUs 3ajad,
CBSI3aHHBIX C OKpYXKAaIOLeH MNPUPOIHONW Cpefod, [Js TOBBIIMIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbl, OCO3HAHHSI TJIO0ATBLHOTO XapakTepa HKOJIOTMYECKUX MPoOIeM M MyTed UX peleHHus
MOCPEACTBOM METOJOB XWUMHH, JKOJOTHUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIBHOW, KOMMYHUKAaTUBHON U COLMAJIbHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yNbTAaTOB BBIACIAIOT 3HAYUMBIE i1 (HOPMUPOBAHUS
MHUPOBO33PCHHUsS OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, NPHUHIMII, THIOTEe3a, (PaKkT, cUcTeMa,
MIPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIC HCIIOJIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYCOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUH U3 STUX MpeAMETOB (pOPMHUPOBATH MPEICTABICHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHHBEpcajbHble y4deOHbIe AecTBHs (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYISATHBHBIC), KOTOPBIE O00ECIeYnBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEITbHOMY TUTAHHPOBAHHIO M OCYIIECTBIICHUIO YI€OHOU e TSIILHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUS UCTIOIh30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS ITPH OCBOCHUY 3HAHHI: paCKpPHIBATH
CMBICIT XUMHUYECKHUX TIOHATUH (BBIACIATh MX XapaKTEPHBIC MPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b
C IPYTUMU TOHATHUSMHU), UCTIOIH30BATh MOHATHUS AJI1 OOBACHEHUS OTIEIbHBIX (PAKTOB W SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakIuii, yCTaHaBIIMBAaTh MPUYNHHO-CIICICTBEHHBIC CBS3H MEXIY OOBEKTaAMH W3YYCHHS, CTPOUTH
JIOTUYECKUE pacCyXACHHS (MHIYyKTHBHBIC, JCIyKTHBHBIC, 10 AHAIOTHH), JEJaTh BBIBOJLI W
3aKJTFOUCHUS;

YMEHHE TPUMEHATh B MPOLIECCE MO3HAHUS TMOHATHS (IPEeIMETHbIE M METaNpeAMETHEIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICNIH, HCIOJIb3yeMble B XHUMHUH, INPeoOpPa3oBBIBATH IMTUPOKO
MPUMEHSIEMbIE B XMMHH MOJICIBHBIC TPEJICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XuMuueckas (opMmyna U ypaBHEHHE XHMHYECKOM peakluud — TpU pPelieHuH y4eOHOo-
MO3HABATENBHBIX 33]1a4, C YUETOM ITUX MOJIEIbHBIX MPEICTABICHUN BHISBISITh U XapaKTepU30BaTh
CYIICCTBCHHBIC TIPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XHMHUCCKHUX PEAKIIHM,
BBISBJIATH OOIIHE 3aKOHOMEPHOCTH, IPUIHHHO-CIICJACTBCHHBIC CBSI3H U TPOTUBOPEUHS B M3ydaeMBbIX
mpoleccax U sSBICHUSX.
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Ba3oBble uccienoBarejabLCcKue NeiCTBUA .

YMEHHE HUCII0NIb30BaTh IIOCTABIECHHBIE BOIIPOCHI B KAUECTBE NHCTPYMEHTA IIO3HAHMSI, a TAKXKE
B KAueCTBE OCHOBBI ISl (HOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUMH;

IpUOOpEeTeHUe OombiTa M0 IUIAHUPOBAHUIO, OPraHU3alMd W IPOBEICHUIO YYEHHYECKUX
HKCIEPUMEHTOB, YMEHUE HAONIONATh 32 XOJOM HPOIECcCa, CAMOCTOATENBHO MPOTHO3UPOBATH €TO
pe3yabTar, (GopMynupoBaTh 00OOLICHHS W BBIBOJIBI MO pPE3yibTaTaM MPOBEAEHHOTO OIIbITA,
HCCIIEIOBaHMsI, COCTAaBIJIATh OTYET O IIPOAETIaHHOM padore.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpPATh, aHATM3UPOBATH M MHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BHJIOB U
dbopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAy4HO-TIOMYJISIpHAs JHUTEpaTypa
XMUMUYECKOI0 COJIEpXKaHMsl, CIIPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKU OLCHUBATh
IIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPHUMEHATh PAa3IMYHBIE METO/ABI W 3alpoChl TPU MOWCKE M 0TOOpe MHPOpPMAUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBINOJIHEHMS] y4E€OHBIX U MO3HABATEIbHBIX 3a/1a4
OIpeNIeIEHHOr0 THMa, NpuoOpeTeHHe OmblTa B 00JacCTH HCHOJIBb30BaHUS HMH(OPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYPOH AKTUBHOI'O MCIIOIb30BaHMS Pa3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMaJbHYI (opMy mpeacTaBieHUs
uHbOpMAlMM W WJUTIOCTPUPOBATH pEIIacMble 3aaydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu U IX KOMOUHALIASMU;

YMEHHE WHCIOJb30BaTh W AaHAJIU3UPOBATh B Ipolecce Y4eOHOW U MCCIIENOBATENIbCKOM
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJILCKOT0 X03siCTBa M TpaHCIIOpTa Ha
COCTOSIHHE OKPYKAIOLIEH IPUPOAHON CPEMBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 331aBaTh BONPOCHI (B X0Ji€ TMayiora 1 (Win) AUCKYCCHUN) 1O CYIIECTBY 00CyKIaeMoit
TeMbl, JOPMYJINPOBATH CBOU MPEITI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHU MPeI0KEHHON 3a1auu;

YMEHHUS MIPEJICTaBIATh [OJIyY€HHbIE PE3yIbTaThl I03HABATEIbHON IE€ATEILHOCTU B YCTHBIX U
MMCBMEHHBIX  TEKCTax; JielaTh MPE3CHTALMI0  Pe3yJbTAaTOB  BBIIOJHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1a0opaTOpPHOTO OMbITa, JAOOpaTOPHOH padOThI MO MCCIEIOBAaHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHSI y4e€OHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTENbHOM U
HCCIIEIOBATENbCKOM JESITENbHOCTH MPU PEIICHUH BO3HUKAIOIINX MPo0OeM Ha OCHOBE yuéTa OOIINX
MHTEPECOB M COIJIACOBAaHUS NO3MLUH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHALMsI COBMECTHBIX JEHCTBUI, ONIPEIEICHUE KPUTEPHUEB T10 OLIEHKE KaYeCTBA BBIIIOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE CAMOCTOSATEIBHO OIPENEIATh LENH JAEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee
s exTuBHBIC CITOCOOBI PENICHHS yUeOHBIX U TTO3HABATEIBHBIX 3aJ1a4, CAMOCTOSITEIFHO COCTABIIATh
WM KOPPEKTUPOBATHh MPEJIOKEHHBIM aITOPUTM JEUCTBUN IPHU BBINOJHEHUN 3aJlaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIMIX, OLEHUBATh
COOTBETCTBHE IOJIYYEHHOIO pe3ysbTaTa 3asBJIEHHOM I€IM, YMEHHE MCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3aJIaHUM.
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MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMETHBIX PpPe3yNbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO  COACPIKAHMS,

YCTaHOBJICHHOTO JaHHOW ¢enepanbHOM pabouell  MIporpamMMoid, BBIICISIOT: OCBOCHHBIC
o0y4arolUMUCs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, crieliupruuecKue Uit MpeAMETHOM
obnactu «XUMHS», BUIBl JIEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHIX.

K koHmy oOydenuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX HOHATHUN: aTOM, MOJEKYJA, XUMUUYECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi JOJsl XHMHUYECKOTO JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHMCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHMS, XHUMUYECKas
peakuus, KilacCUUKAIMs peakuMi: peaklUuu COEJUHEHUS, PEaKIMU Ppa3JIOKEHUs, peaKIUH
3aMellleHus], peakuu 0OMeHa, 3K30- U SHIOTEPMUYECKHUE PEAKIIMU, TeIUIOBOH 3((eKT peakiuu,
SJIpO aTOMa, 3JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTallb, paAuyC aToMa, XUMUYECKas CBS3b,
NOJIApHAasl U HENOJIsIpHAs KOBAJCHTHAsl CBSA3b, MOHHAsl CBA3b, MOH, KAaTUOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BellecTBa (IIPOLIEHTHAs KOHLEHTpalKs) B pacTBOPE;

WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX OHATUN U IPUMEHSTh 3TU MOHSITUS IPU
OIMCAaHUU BELIECTB U UX NIPEBPALLEHUN;

UCTIOJB30BATh XUMHUYECKYIO CHMBOJHUKY Ui COCTaBIICHUS (POpMyN BEIIECTB W ypaBHEHUU
XUMHUYECKHUX PEAKLIN;

OIpEeEIATh BAaJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIEHb OKHUCICHHS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, INPUHAAJICKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
coeMHEHMH 1o popMysiaM, BUJ XUMUYECKOM CBsI3U (KOBAJIEHTHAs M MOHHAs1) B HEOPTAHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbich [lepuoguueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT HUX TIOJOXEHUS B
[leproguueckoii cucTemMe, 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOIaJipo;

ONUCBHIBaTh W XapakTepu3oBaTh TabiauuHyto (opmy Ilepnonnyeckoil cUCTEMBbl XHMHYECKHUX
3JIEMEHTOB: Pa3JIN4aTh MOHATHUS «TJIaBHas NoArpymnmna (A-rpymnmna)» u «modounas noarpymnna (b-
rpymnmna)», Majble U 00JbIINEe NEPUObl, COOTHOCUTH 0003HAUYEHNU S, KOTOPbIE UMEIOTCS B TaOIUIE
«Ilepuoanyeckass cucrema xumuueckux odieMeHtoB JI. WM. MenneneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa, obiuee
YHCJIO 2JIEKTPOHOB U PACIPEEIIEHNE UX 10 IJIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XMMHUYECKHE 3JI€MEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHUE PEaKLIUu
(10 YKCITy ¥ COCTaBY yYacTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHUE CBOMCTBA BEIIECTB PA3UYHBIX KIIACCOB,
MOATBEpK/as  ONUCaHHe TpUMEpaMH  MOJEKYJISPHBIX  YpaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

MIPOrHO3HPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B Pa3TUYHbBIX YCIOBUSX;
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® BBHIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOI0 3JIeMEHTa 10 (OopMyse COEIUHEHMs, MAacCOBYIO JOJIO BEIECTBa B pacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOHN peaKInu;

® [IPUMEHATb OCHOBHBIE ONEPALlUN MBICIUTEIBHON NESTEIbHOCTH — aHAJIN3 U CHUHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATU3ALUIO, KIIACCU(UKALIMIO, BbISIBICHHE NPUYUHHO-CIECTBEHHBIX CBA3EH
— JII U3y4YEHUS CBOMCTB BELIECTB M XUMHYECKHX DPEAKIMM, €CTECTBEHHO-HAyYHbIE METO]IbI
MO3HAaHWs — HaOJIOAEHUE, W3MEpPEHHe, MOJEIUPOBAHUE, OHKCIEPUMEHT (pEalbHBIH H
MBICJICHHBIN );

e CIenoBaTh IMpaBUJIaM MOJb30BaHUS XMMUYECKOH MOCYA0i U 1abopaTopHbIM 000pyIOBaHUEM, a
TaKXe IpaBUiIaM 0OpallleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJXYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB
(Bomoposa M KHMCIOpOJa), IPUTOTOBIEHUIO PAcTBOPOB C ONpPENEIEHHOM MAacCOBOM o€
pacTBOPEHHOIO BEILIECTBA, IJJAHUPOBATh M IPOBOAUTH XUMHUYECKUE HKCHEPUMEHTHI IO
pacro3HaBaHMIO PAcTBOPOB MIENOYEH M KHUCIOT € IOMOIIBIO HMHIUKATOpPOB (JIaKMYC,
beHondranenH, METUIOPAHK U APYTHE).

K xoHiy oOyueHust B 9 kJiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® PpacKpbIBaTb CMbBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: XUMUYECKUHN IJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHHUOH, IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BaJICHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHMS, XHMHUYECKas peaklus, XUMHUYecKas CBs3b,
TEIUIOBOU A(PPEKT peaKkiu, MOJIb, MOJISIPHBI 00BEM, PacTBOp, SICKTPOIUTHI, HEITEKTPOJIHTEI,
NIEKTPOJIUTUYECKAsT JUCCOLMAIMS, PEAKIMM HOHHOIO0 OOMEHa, KaTajlu3aTop, XUMHUYECKOE
paBHOBecHe, OOpaTUMble U HEOOpaTHMble pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKkuM, OKUCIINTENb, BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAaHOBJECHUE, aJJIOTPOIHMS,
aM(pOTEepHOCTh, XUMUYECKas CBSI3b (KOBAJEHTHAsl, HOHHAsA, METAJUINYECKasi), KpUCTalIndecKas
pemérka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIHH, MpeneabHO
nonyctumast koHueHnTpauus [1/IK Bemecrtsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U NPUMEHSATh 3TH HOHATHUS IIPU
OIMCAaHNU BEUIECTB U UX NPEBPALLECHUN;

® JCNOJb30BaTh XHMMHUYECKYIO CHMBOJMKY JUIsl COCTaBJI€HHS (DOPMYJ BEIIECTB M YpaBHEHHM
XUMHYECKHUX PEAKIIN;

® OIpeAeNsATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKHX DJJEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa, MPHUHAUIEKHOCTH BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH IO
(dbopMynaM, BUJI XUMUYECKON CBS3M (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasl) B HEOPIraHUYECKUX
COEIMHEHMSX, 3apsA] MOHA 10 XMUMHUYECKOH (opMylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAUHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

e packpsiBaTh cMbich [lepuonnueckoro 3akona [[. M. MeHneneeBa M JEMOHCTPUPOBATH €ro
MIOHMMAaHME: OIHMCBHIBATh M XapaKTepu3oBaTh TabiuuHyro (opmy Ilepuoanyeckoil cucTembl
XUMHAYECKHX AJIEMEHTOB: pa3iuyarh MOHIATUS «TJaBHAs MOArpynna (A-Tpymma)» U «1o0ovHas
noarpynna (b-rpymnma)», manbsle U OosblIMEe NEPUOAbI, COOTHOCUTH 00O3HAYEHUS, KOTOpHIE
UMEIOTCS B TIEPUOJMYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOliee Ynucio JIEKTPOHOB U paclpeesieHne uxX
T10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U WX COEJUHEHHWM B mpeenax MajiblX NEpHUOJO0B U TJIaBHBIX MOJTPYIMI C YYETOM CTPOEHUS UX
aTOMOB;
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® KJIACCU(PHUIMPOBATH XUMUYECKUE HIIEMEHTbI, HEOPTaHUUECKUE BEIIECTBA, XUMHUECKUE PEaKIUH
(mo 4YMCIIly W COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(ddekTy, Mo
M3MEHEHHUIO CTENEHEH OKUCICHHUS XUMUYECKUX JIEMEHTOB);

e XapaKkTepu3oBaTh (OMUCHIBaTH) OOLIME U CHEIU(PUYECKHE XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CIIOKHBIX BEILECTB, IMOATBEP:K/Iasi ONMHMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUII;

® COCTaBJISTh YPaBHEHUS AJIEKTPOIUTUUYECKON JUCCOLMAIIMHN KUCIIOT, IeJI0Yel U COei, MOIHbIE U
COKpaIEéHHbIE ypaBHEHUS PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS PEaKUUid, MOATBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYLUIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI OCPEICTBOM COCTABICHUS
AJIEKTPOHHOIO OajlaHca 3TUX PeaKLUid;

® IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BOSMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

® BBIUUCISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAcCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmysie COeAMHEHMs, MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOAUTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

e co0MI0aTh MpaBujia MOJIb30BAHUS XMMHYECKON MOCYAON U J1abopaTOpHBIM O0OpYIOBAaHUEM, a
TaK)Ke IpaBWiia 0OpaIlEeHUs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

® [POBOJUTH pEaKLUMM, MOATBEP)KIAIOIINE KAaYeCTBEHHbIH COCTaB pa3IWYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPHIA-, OpoMHI-, UOAMI-, KapOoHat-, ocdar-, cuIuKar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI AaMMOHMSI M HOHBI H3YYCHHBIX  METaJlIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

e IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTENBHON AESITEIbHOCTH — AQHAIW3 M CUHTE3, CPAaBHEHUE,
000011IeHHe, CUCTEeMATH3alMIO0, BBISIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBS3€H — AN U3ydeHMS
CBOMCTB BELIECTB M XUMHUYECKMX pEaKLWW, €CTECTBEHHO-HAyYHbIE METOJbl IIO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJEIIMPOBAHHE, SIKCIIEPUMEHT (peaIbHbI U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunuyecTBo yacoB
Ne HaunmenoBaHue pa3aeioB DJiIeKTpOoHHBIe (LU (ppoBLIE)
KonTpoabHbI IIpakTH4yeckue
n/n U TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
e padoTsI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuUMHUS — BaXKHas
00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' NPaKTUYECKOM https://m.edso00.ru/7f41837¢c
JIeSITeIbHOCTH
YyeJioBeKa
12 BemiectBa n 15 1 bu6mmoreka [IOK
' XUMHYECKUE PeaKIuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. 5 bub6mmoreka [IOK
' [Tonsatue 00 okcumax https://m.edsoo.ru/7f41837c
Bogopoa. Ilonsitue o bubnuorexa [JOK
2.2 8 1
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Bopna. PacTBopsl. Bu6 10K
nOIMoTeKa
2.3 IlonstHe 06 5 1 1
https://m.edso0.ru/7f41837¢
OCHOBaHHSIX
OCHOBHBIE KJIACCHI Eub 1OK
nOIMoTeKa
2.4 HEOPraHUYECKHUX 11 1 1
p . https://m.edsoo.ru/7f41837c
COCIMHCHMI
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTos /1. U.
Menpneseesa. CTpoeHHe aTOMOB. XMMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu

[Tepuonnueckuii
3aKOH U

Ilepuoanueckas
proA Bu6nuoteka LIOK

3.1 7
CHCTEMA XHMITACCIIX https://m.edso0.ru/7f41837¢

anemeHToB /1. 1.
Memnpeneena.

Crpoenue atoma

39 XuMuyeckas CBS3b. 8 1 bu6nmoreka [JOK

OKHUCIIUTETBHO- https://m.edso0.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTCIIBHBIC

peakuuu
bubmuoreka [JOK
n 1
TOTO N0 pasActy > https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME
9 KJIACC
KoamuecTBo yacoB
Ne HaumeHnoBanue pazaeiio JJieKTpOHHbIE (U (ppoBHIE)
KonTpoabHbl Ipakrnueckue
n/n H TeM MPOrpamMMbl Bcero o0pa3oBaTebHbIE pecypchl
e padoTbl padoTsI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpEHUE U
11 yrayOieHne 3HaHUM 5 1 bubmuoreka LJOK
' OCHOBHBIX Pa3/IeJIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE
19 4 Bubnunoreka [IOK
' SAKOHOMEPHOCTH . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEaKui
DJIEKTPOIUTHYECKAS
13 JUCCOIIMAIIUS. 8 1 1 bubmuorexa LIOK
' XHUMUYECKUE PEAKIIUH https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro no paszneny 17
Pa3znen 2. HemeTasluibl U MX cOeIMHEHMSI
OO6mas
XapaKTEPUCTHUKA
2.1 XI/III\)/II/I‘-IG(IB)KI/IX 4 1 bubmorexa [JOK
' https://m.eds00.ru/7f41a636
anemeHToB VIIA-
rpynmsl. ['agoreHst
OGmas
XapaKTEepPUCTHKA
99 XUMHYECKHUX 6 but6mmoreka [IOK
' sneMeHToB VIA- https://m.edso00.ru/7f41a636
rpynnsl. Cepa u eé
COEIMHEHUS
OGmas
2.3 XapaKTEePUCTHKA 7 1 bubmorexa TIOK
' P p https://m.edsoo.ru/7f41a636
XUMHUYECKUX
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351eMEHTOB VA-
rpynnsl. A3oT,
dbocdop u ux
COEIMHEHUS

OOmas
XapaKTEePUCTHKA
XUMHYECKHUX

2.4 sneMeHToB IVA-
TPYIIbL. YTIEpOa 1
KpPEMHUN U UX

COCOAMHCHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Nroro no pazaeny

25

Pazgen 3. MeTaJIbl M X COCIUHEHU S

31 OO0mue cBoicTBa 4 bubmuorexa [JOK
' METAJLIOB https://m.edso00.ru/7f41a636
39 Bakneiinye MeTaibl 16 bubmuorexa [JOK
' U UX COCIUHEHUSI https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u

4.1 MaTepuaibl B )KU3HU 3 Bubmorexa HOK
' p https://m.edsoo.ru/7f41a636
YyeJIoBeKa
Htoro no pasneny 3
PesepBHOE BpeMs 3 Bubmioreka HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3YUCHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
1 IIpeamer xumuu. Poiap XUMHUM B 5KU3HU 1 bubnuoreka [IOK
' yestoBeka. Tesa v BellecTna. https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMHUHU 1 bubmorexa LIOK
' A https://m.edsoo.ru/ff0d227e
[TpakTnueckas padorta Ne 1 o reme
«IIpaBuna paboTsl B 1ab0patopuu u bubnnorexa [HOK
3. . 1
npuémbl 00pamieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM.
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
' pasenenus CMecen. https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 o reme
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LIOK
' . . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)».
bu6mmoreka [JOK
: A . 1
6 TOMBLH MOJICIY IR https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HAK! 1 bubmuorexa [JOK
' (CHMBOJIBI) XUMHYECKHUX YJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK
' P - ’ https://m.edsoo.ru/ff0d2a6c
9. ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1 bubnnorexka [JOK
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10. X .B
umiecias Gopmysta. BanenTHoCTS https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB.
OTtHoOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11.
OTHOcUTENbHASA MOJIEKYJISIpHAsl Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
' 3JEMEHTA B COETUHEHHHU. https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bubmuorexa [JOK
' MounsipHas macca. https://m.edsoo.ru/ff0d5230
14 DdusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
' XuUMUUEeCKas peaKiys. https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BUS IPOTEKAHUSA bubnuorexa [JOK
' XUMHYECKUX PEaKIUi. https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [JOK
' XHUMHUYECKUE YPABHECHUS. https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
' HICCTRATO Y https://m.eds00.ru/ff0d5708
peaxIuii.
Krnaccudukanus XHMHYECKUX peaKiinii
18 (coe I/IHqﬁ):HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
' a P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuknoneauct. O6o0eHne bubmorexa HOK
' H FHCT Hvl https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHWH.
20 Konrponsnas padora Nel mo teme bubnuorexa [IOK

((BeHIeCTBa U XUMHUYCCKHUE PCAKIIUN

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cMmech razon. CoctaB

21 Bo3yxa. Kucinopon — snemeHT u bubmiorexa LIOK
' Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H.
®du3nYeCcKue U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCIICHUS BuGmmorexa LIOK
' PO (peakdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcugax.
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun fn OMBII_HJIerHOCTI/I bubmorexa LIOK
' patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHue KUCIOpoIa.
TennoBoit 3¢ hexkT XuMuIecKoi
24 peakuuu, MOHSATUE O bubnnorexa [HOK
' TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edso0.ru/ff0d4790
SHJOTCPMHYCCKUX PEAKIIHIX.
TormuBo (He(Th, YrOiIb K METaH).
25 3ar ameéneq];os ’ a, CIIOCOOBI lro bubnorexa LIOK
' p AYXd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS.
[TpakTrueckas padota Ne 3 o reme
26 «[lonmydenne u coOupanue Kuciopoaa bubmorexa LIOK
' v N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY.
97 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
' BelecTBo. Haxoxkaenue B mpupoJe. https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuorexa [JOK
' Bojopoaa. [Ipumenenne Bogopoaa. https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHUCITOTaX U COJISIX bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmnoreka [JOK

mabopaTopuH.

https://m.edsoo.ru/ff0d4dd0
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[Tpaktrueckas padora Ne 4 o Teme

31 «ITonyuenne u cobupaHue BogopoIa bubmmorexa [JOK
' i onp AOPOAZ, https:/m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €T0 CBONCTBY.
39 MonsipHblii 00bEM Ta30B. 3aKOH bubmumoreka [IOK
" | Asorampo. https://m.edsoo.ru/ff0d542e
Brruncnenust 00bEMa, KoIudecTBa
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmmorexa [JOK
' . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY.
Brruucnenust 00b€MOB ra3oB 1o
34 ABHCHHUIO PEaKIIMN Ha OCHOBE 3aKOHA bubmmorexa [JOK
B pealcii https:/m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B.
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
' BOJIBI. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
' VHMKATOpaXx. https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacwimenanie
37 u HI;HaCBIpeHHBIE aCTBOPBI I\/I[J;.CCOBH.}I bubmmorexa [OK
' H PaCTBOPHL- https://m.eds00.ru/ffod5h40
JIOJIsl BEIIECTBA B PacTBOPE.
[TpakTrueckas padota Ne 5 o reme
38 «IpurorosiieHHE PACTBOPOB C bubnnoreka [JOK
' onpeaeaéHHON MacCoBOM oel https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY.
39 Konrtponsnas padora Ne2 o teme bubnnoreka [JOK
' «Kwucnopona. Bomopoa. Bomay. https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KIacCuUKaIus, bu6mmorekxa [IOK
' HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
41. [Tonmy4yeHue u XMUMHYECKUE CBOMCTBA bubnnorexka [JOK
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KHCJIIOTHBIX, OCHOBHBIX U aM(bOTepHBIX
OKCHJIOB.

https://m.edsoo.ru/ff0d664e

42 OcHoBaHwusI: cOCTaB, Ki1accudukams, bubnmoreka [JOK
' HOMEHKJIATypa. https://m.edsoo.ru/ff0d67ca
43 ITonmy4yeHue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
' OCHOBaHHH. https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bubnnoreka HOK
' HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee2
45 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
' KHUCJIOT. https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéLII) 0T )eHI/I}I XHMHqZEKHe bubmorexa LHOK
' . i ’ https://m.eds00.ru/00ad9474
CBOIICTBa.
[TpakTuyeckas padora Ne 6 o Teme
47 «Pemenne 3xkcriepuMEHTaNbHBIX 33/1a4 bubnnorexa [HOK
' 1o TeMe «OCHOBHBIE KIIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUN.
48 I'eneTnueckas CBS3b MEXKIY KIaCCaMHU bubnuorexa [JOK
' HEOPraHUYECKUX COCTMHEHUN. https://m.edso00.ru/00ad9a50
bu6mmorexa [IOK
49, O0o001IeHNe U CHCTeMAaTU3aNs 3HAHUN
= 1 https://m.edso00.ru/00ad9ch2
KonTponbnas padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
' . P https://m.edsoo.ru/00ad9ela
coeIMHEeHUI".
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
bu6mmorexa [IOK
51. XAMHYECKHX 3J1eMEHTOB. [loHsiTHE O

rpynmax CXOAHbIX 3JICMCHTOB.

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

52 [Tepuonnueckas cucTeMa XUMHUYECKUX bubmmorexa [JOK
' pHOA https://m.edsoo.ru/00ada52¢c
snemenToB 1. . Menpeneena.
53 [Teproabl, rpymnIibl, HOATPYIIILI bubmorexa OK
' PHOLEL, TPYITHEL, HOATPYHIIEL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
' anep. U3orormsl. https://m.edso0o.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0YCK
55 aToMOB 3JieMeHTOB Ileproauueckoit bubmorera [JOK
' proa https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa.
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
' ITepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena.
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubnnorexka [JOK
' MenneneeB — y4€HBIN, ITEIArOT U https://m.edsoo.ru/00ada96e
TpaKIaHWH.
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
58.
XUMHUYECKHUX 3JIEMEHTOB. https://m.edso0.ru/00adaab8
bu6mmorexa [IOK
59. " .
OHHAT XHMITICCRAT CBASE https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XUMHYECKast bubnnoreka [JOK
' CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBasileHTHas HenoasspHas XMMUYECKas bubnnorexka [JOK
' CBSI3b. https://m.edsoo.ru/00adaab9
62. CTeneHb OKUCICHHUS. bu6mmorexa [IOK
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https://m.edsoo.ru/00adae28

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmuorexa [JOK

63. 1
peaKkIuu. https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64. OKHCITUTENIN ¥ BOCCTAHOBHUTEIIH. 1 httos://m.edsoo.ru/00adb076
65 KonTponbnas pabota Ne 4 o reme 1 bubnmoreka [JOK
' «Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 Pesepsublit ypok. O60011ieHMEe 1 1 bubnnorexa [HOK
' CHCTEMATHU3aIUs 3HAHUH. https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001ieHue 1 1 bubnuoreka [IOK
' CHCTEMATH3AIUs 3HAHWIA. https://m.edsoo.ru/00ad9ch?2
68 PezepsHblil ypok. O6001eHue U 1 bubnuoreka [IOK
cUCTeMaTU3alys 3HaHUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcsl
Ilepnonrueckuit 3aK0H.
1 Ilepnonnueckas cucrema 1 bubnuoreka [IOK
' XMMHYECKHX 3j1eMeHTOB 1. U. https://m.edso0.ru/00adb59e
Meneneesa.
3aKOHOMEPHOCTU B U3MEHEHUH
2 CBOMCTB XMMUYECKHUX IEMEHTOB 1 bubmorexa LIOK
' . https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB.
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
' HEOPraHUYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
' KPUCTAIIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no treme
S. «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiaccay.
5 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
' peakuuil 10 pa3IuyHbIM IIPU3HAKAM. https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmiorexa HOK
' P ’ https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaAKIINIX.
3 [TonsATHE 0 XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c
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XHMHYECKOH PE€aKU U IMOJIOXKCHUC
XUMHYECKOT'O paBHOBECH .

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9.
peakuuu. https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccorranuu. CHILHBIE U cl1a0ble bubmorexa LOK
' A HHATHIH. https://m.edso00.ru/00adcd68
ANEKTPOJIUTHI.
11 Mounuble ypaBHEHUS PEAKIIUN bubmorexa LOK
' yp PEAKIHH. https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnuorexa [JOK
' 00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAH.
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubmorexa HOK
' P . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOIIUAIIH.
14 TlonsTue o ruapoanse cojei bubmorexa HOK
' p ’ https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuorexa [JOK
' 3HaHUM. https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1 o Teme
16 «Pelienue skcnepuMeEHTATLHBIX bubmmorexa [TOK
' P https://m.edsoo.ru/00addbfa
3a7a4uy.
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmorexa LOK
' p a THATHA. https://m.edsoo.ru/00addecO
XHAMHMYECKHUE PEAKIIUU B PACTBOPAX».
18. OO6m1ast XapaKTepuCTHKA TajJOTeHOB. bubnuotexa [JOK
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XHUMUYECKUE CBOMCTBA HA MIPUMEPE
XJIopa.

https://m.edsoo.ru/00addfe2

XnopoBogopon. CosstHast KHCIIOTa,

bubmuorexa [JOK

19. XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHUE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHHUE.
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCITOTHI bubmmorexa [JOK
' yi . . ’ https://m.edso0o.ru/00ade348
u3yueHue e€ CBOMCTBY.
Beruncnenus mo ypaBHEHUSM
21 XUMHAYECKHX PEaKIUii, €CII OJMH U3 bubmmorexa LIOK
' p ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE.
99 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnnoreka [JOK
' VIA-rpynmsi. https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHIL.
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmoreka [IOK
' B Ipupojie. XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl.
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
' ¢du3nyeckre 1 XMUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/13qu0an " XI/II\IZI/I‘ICCKI/IG CBOICTBa bubnuorexa LIOK
' ’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peakilny, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK

XUMHUYECKOe 3arps3HEHNe
OKpY’Karollel cpe/ibl COeAMHEHUSIMU
Cephbl.

https://m.edsoo.ru/00adec8a
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Brrancinenune maccoBoit JOJIM BBIXOJa

bubmuoreka [JOK

217.
MPOJIYKTa PEAKIIHH. https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprcTHKa SJICMCHTOB
98 VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnmoreka [JOK
' B Ipupojie, GU3NIEeCKue U https://m.edsoo.ru/00adeea6
XUMHAYECKHE CBOWCTBA.
AMMHaK, ero Gpu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOJIyYECHUE U bubmorexa HOK
' ’ i https://m.edso00.ru/00adf004
MIPUMEHEHHE.
[IpakTuueckas padora Ne 3 o Teme
30 «[Tomy4yeHre aMMuaKka, U3y4eHHUE €ro bubmorera [JOK
' e St https://m.edso0.ru/00adf180
CBOMCTBY.
31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
' XUMHYECKUE CBOMCTRA. https://m.edsoo.ru/00adf306
Hcnonb30Banre HUTPATOB U COJIEU
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 oOpeHui. XuMHU4YecKoe bubmorexa [JOK
' yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCTMHEHUSMH a30Ta.
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta (1)(1)1531/1(‘{6)01(1/16 " bubmorexa HOK
' p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOJIYICHHE.
Hcnonb3oBanue GocaToB B
34 Ka4yeCcTBe MUHEPATLHBIX YI00pEHUH. bubnmoreka [JOK
' 3arpsi3HEHHE IPUPOTHOM CpeIbl https://m.edso0.ru/00adfc20
dbocdaramu.
35 VYrnepoa, pacnpocTpaHeHuUE B bubnmnoreka [JOK

npupoae, Gpu3nuecKrue U XUuMUYeCKue

https://m.edsoo.ru/00adfd9c
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CBOICTBA.

Oxcupel yriaepona, ux pusnveckue u
XMMHYECKHUE CBOMCTBA.

bubmuorexa [JOK

36.
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yriaepona (IV).
37 VYrosbHast KUCIOTA U €€ CoNu bubmmorexa [JOK
' ' https://m.edso0.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK
' KadecTtBenHnas peakiys Ha kapOoOHaT- https://m.edso0o.ru/00ae027e
HoH".
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
' P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/a.
40 Kpemuuii u ero coequHeHus bubmorexa HOK
' P s ' https://m.eds00.ru/00ae080a
ITpakTuyeckas pabora Ne 5 o Teme
41 «Pelenne sxciepuMeHTaIbHBIX bubnuoreka [IOK
' 3ama4 1o reme «Baxnelimme https://m.edso0.ru/00ae0bf2
HEMETAJIIBI U UX COCTUHEHUS.
KonTponbnas pabota Ne3 mo teme
42 «BaxHeinme HeMeTaJlJIbl U UX bubmorexa HOK
' https://m.edsoo.ru/00ae0e18
COCITUHEHUS.
OO01mas xapakTepruCcTHKa XUMUIECKUX
43 3JIEMEHTOB - METAJJIOB. bubmuorexa [JOK

Merannuueckas CBSI3b U
MCTAJNINYCCKasA KpUCTAIJIIMYECKas

https://m.edso0.ru/00ae103e
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pemérka. @u3ndyeckue CBOMCTBA
METaJIJIOB.

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUH PsI Eubmorexa ITOK
' p . P https://m.eds00.ru/00ae1156
HaANpPsDKEHUH METAJLIOB.
OO6u1re cnocoObl MOTyYSHHS
MeraiuioB. CiutaBel. BerauciieHus 1o
45 aBHEHHUSIM XUMUYECKUX PEaAKIUU Eubmorexa ITOK
' yp peakiuy, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH.
46 [ToHsATHE O KOPPO3UU METAILIOB bubnmorexa LOK
' pP ’ https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47, )
[Hernoumsie meramel https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ TUAPOKCUIBI HATPUS U bubnnoreka [JOK
' KaJIusl. https://m.eds00.ru/00ae14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
' KaJIBLIMI 1 MarHui. https://m.edso00.ru/00ae15e8
50 Baxueiinme coefMHEHNUA KaJIbIUA bubmmorexa LHOK
' g HL https://m.edso00.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
' 3HaHU.
JKécTKoCTh BOJIBI M CIOCOOBI €€ bu6mmorexa [IOK
52.
YCTpPaHEHHs. https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
W .. bu6mmorexa [IOK
53. JKécTkoCTh BOMIBI M METOIBI €€

yCTpaHEHHS "

https://m.edsoo.ru/00aelae8
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bu6mmoreka [IOK

o4 AJIOMHHHIH. https://m.edsoo.ru/00aelc64
55, AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka HOK
TUIPOKCUIA. https://m.edsoo.ru/00aelc64
56 Wereso, bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJTH Kee3a bu6mmoreka [IOK
(IT) u xxene3a (III). https://m.edso00.ru/00ae35e6
58, O00011IeHNE U CUCTEMATU3AIUS
3HAHUH.
[IpakTuueckas pabora Ne 7 o teme
59, «Pemenune sKkCriepuMeHTaIbHbIX bubnuotexa [JOK
3azad4 1o reMme «Baxneiine https://m.edsoo.ru/00ae3de8
METAJLIbI U UX COCAUHCHUS.
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
60. peareHToB J1aH B U30bITKE WIIN bubnnoreka [JOK
COZEPKUT IpUMeCH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakIuu.
61 O06001IeHNe U CUCTEMATU3 AT
3HAHUH.
KonTponbnas padota Ne4 no teme
62. «BaxkHenme MeTajIbl U X
COCUHEHUS».
63. BemecTBa u maTepuaisl B bu6mmorexa [IOK

MMOBCEIHEBHOM KM3HU YEIOBEKA.

https://m.edsoo.ru/00ae3f50
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XHUMHUECKOE 3arpsi3HEHUE bubnmoreka [JOK
64. . 1
OKPY>KAIOIIEH CPEIBL. https://m.eds00.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmumoreka [IOK
' SKOJIOTHYECKUX TIPOOIIEM. https://m.eds00.ru/00ae4270
66 O06001IeHre U CUCTEMAaTH3 AL 1 bubmuorexa [JOK
' 3HAHUM. https://m.edso0.ru/00ae0dOa
67 O06001IeHNEe U CHCTEMATH3aLIHS 1 bubmuorexa [JOK
' 3HAHWH. https://m.edsoo.ru/00adb33c
68 O06o011eHne U cucTeMaTu3aus 1 bubnnorexa [JOK
' 3HAHUH https://m.edso0.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3marenscTBo «IIpocBenienne»

» Xumusi: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U3AaHue, nepepaboTannoe, 8 kimacc/
Ia6puensu O.C., Octpoymos W.I'., CnagkoB C.A. AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemienne»

* Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-¢ u3manue, nepepadborannoe, 9 kmacc/
INa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxkunonepHoe o61mecTBo «l3nareascTBo
«IIpocsemienne»

» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A. AKIIMOHEPHOE
obmiectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Xumus. 8-9 kiaccol. ba3oBblif ypoBeHb. MeTonnueckrue peKoMeHJaluu K
yueOHukam ['abpuensna O.C., Octpoymona N.I'., Cnagkosa C.A.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru 'azera «Xumus» u caiit 11t yuurens «5 Uy Ha ypoK XHMHN
http://him.1september.ru Equnas xomtekmus LIOP: [IpenMerHast KomaeKus « XAMHSI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOTo mopraia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mikoIbHUKOB 110 XUMHHU
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YIEOHUK TSl CpeHEeH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBIH KoIeaK: XUMUS

http://www.chemistry.ru JluctannimoHHasi OJMMIIHMA/IA IO XUMHH: TeJIeKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBIA IPOEKT
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