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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo KJjaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesseT BOSMOXKHOCTH TpeaAMeTa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILeleil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMHUpyEeMble XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  JeATeIbHOCTH, OKCHEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBISETCS] OTBETCTBEHHBIM 3TAarioM B (P OPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHUs B OOYUYEHWH XUMHUHU 00ECMEUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. ColeprkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHU s U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MpPHUBJICYEHHUEM 3HAHUW W3 pPaHEe M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON JEATEIBLHOCTH YEIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHUIO PEIICHUH, CMOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUHU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o6mel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOM EATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO1mee 9nciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YelIOBEKa. XMMHs B CUCTEMEe HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuieckue ypaBHeHUs. Kinaccuduxarys XuMUYecKuX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3yYCHHE U OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCIOTON) SBJICHH, HAOII0IeHE
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OXxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndyeckiue U1 XUMHYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. JI. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, nqpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpbI, BIMSIIONIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIOBUS MPOTEKaHMs pEaKMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTUka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHash KUCIOTa, XHMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (pU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynb¢ar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronpHas KHCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIofeHHe Tpouecca OOYIJIMBaHUS  caxapa TMOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOTrasa, MojayyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHBIX 3ajad 1o Teme «BaxHeime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaUIOB. MeTalinueckas CBSI3b W METAUIMYECKash KpHUCTaUITMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATPUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B Npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U OMKMCAHKME MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCIUHCHHS)).

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TIpenebHas JOMyCTUMas KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBA3€H NMPU M3YYEHUU XMUMHUH B 9 Kiacce OCYyIIEeCTBISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1IMe eCTeCTBEHHO-HAYYHbIC TOHSITHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM INOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh J1OCTOBEPHONW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHII MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAOIIOAaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIHHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHSI TIPAaBMII 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, AaHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe HHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Mpollecce y4eOHOM M HCCIEeIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WiIM) JMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJlbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMHM BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe qelicTBHUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIH alropuT™M JAECHCTBHM Hpu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCJIOBUH 3a1aHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBUI, crenuduueckue mis
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce npeaMeTHBIC pe3yiIbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHNUs, peaKLUu pa3IokKeHUs, PEaKIMKU 3aMELICHMs], PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, UOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucremMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe MEPUOJbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX Mo dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIAcHUuE, M3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakMyc, (heHodTaaenH, METUIOPAHXK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHMUYECKHX MOHSITHH: XMUMHUYECKHH SJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, JJIEKTPOJUTHYECKAs] JUCCOLMAIMSA, PpEaKklUUd HOHHOrO OOMeHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBayleHTHAst, HWOHHAs, METAJUIMYCCKas), KPHCTAIMUECKas peméTka, KOppPO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSATUS MIPU OTIMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpynma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, ool1ee YUCIIo AIEKTPOHOB U paclpeiesieHue UX MO AJIEKTPOHHBIM CIO0SIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacCTBYIOUIMX B PEAKLUU BELIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXAY BEIIECTBAMHU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKaHUsl XMMUUECKUX MPEBPAILEHUI B PA3JIMYHBIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuia [OJb30BAHUS XUMHUYECKOM mocynol u  J1abopaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpaX HEOPraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAaHUS — HaONIIOJIEHUWEe, W3MEPEeHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DIEKTPOHH BocnuraresbHble 3a1a4n
Kont IIpakT 18 (¢
HaumenoBanue P P
Ne 0abHbI | uyecku  (UMppoBbIE)
pa3aesioB U TeM
n/n Bcero e e oOpa3oBareJ
NMPOrpamMmbl
padort padort bHBIE
bl bl pecypcsl
Pa3nean 1. [lepBonavanbHbie XumMudeckne nousaTus (20 yacos — 10 6,10xk0B)
XuMuUs — BaxHas dopMupoBaHUE HAYYHOT'0 MUPOBO33PEHHA:
obacThb bubnuoTeka
- XapakTepu30BaTh METO/Ibl U3YUCHUSI XUMUU
€CTECTBO3HAHUSA U [HOK
1.1 . 5 0 2 H fim.ed (HabiroieHHe, SKCIIEPUMEHT, U3MEPEHHUE,
MpaKTHHCCKOn ttps://m.edso MOJICIUPOBAHNE) U X POJIb B IO3HAHUHM MHUPA BEIIECTB
e TENLHOCTH 0.ru/7f41837¢ peaKIHii;
YeJIoBeKa
- [loHuMarh MaTepuanbHOE €IMHCTBO BEILIECTB
MIPUPO/IbI, TO3HABAEMOCTH 3aKOHOB ITPUPOIbI HA
IpUMepe U3y4yeHUs: XUMUYECKUX SIBJIICHUH (peakuuil);
- YcraHaBiMBaTh IPUYMHHO-CIICICTBEHHBIE CBS3€
MEXOy (U3NUYECKMMH  CBOMCTBAMH  BEIIECTB U
bubnmnoreka | crmocoOoM paszeneHus CMecei.
BemecTBa u HOK
1.2 15 1 0 ®dopMupoBaHUe IKOJIOTHYECKUX 3HAHUI:

XUMHYCCKUC pCAKINHN

https://m.edso
0.ru/7f41837c

3HATH/MMIOHUMATD:

- pOJIb XUMHH B COBPEMEHHOM MHUPE JUJII OCO3HAHUSA
ITOJIOXKUTEIBHOIO U OTPULATENILHOTO BO3AEHCTBUSA €€
Ha IPUPOY U KU3Hb YEIIOBEKA;

- IpaBWJIa TEXHUKHU 0€30MacHOCTH Ipu paboTe ¢



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

XMMUYECKHMHU BEIIECTBAMH U 000PYIOBAaHHEM C
1ENbI0 (POPMUPOBAHUS OEPEKHOTO OTHOILICHUS K
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOILIUX;

(I)opanOBa}me MAaTPUOTHYECCKOI'0 BOCIIMTAHUS

- 3HATB/IOHUMATD POJIb OTEUECTBEHHBIX YUCHBIX B
craHoBjieHuU Hayku xumuu (M.B. Jlomonocos, /1.1.
Menpenees).

Hroro no pasaceiny
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Pa3nen 2. Baxkneiimme npeacTaBuTe/ Il HeopraHueckux Bemrectn (30 yacoB —
15 6s10k0B)

2.1

2.2

2.3

Bosnyx. Kucnopon.
TTousarue 00 oxkcumgax

Bonopoa.Ilonsatue o
KHCJIOTaxX U COJISIX

Bopna. PactBopsl.
TTousitue 00
OCHOBAaHHUIX

bubnauoreka
[HOK

https://m.edso
0.ru/7f41837c

BbubGnaunoreka
HOK

https://m.edso
0.ru/7f41837c

BubGnauoreka
LHOK

https://m.edso
0.ru/7f41837c

dopMHupoOBaHUE IKOJOTHYECKUX 3HAHMIA:
3HATH/MIOHUMATD:

- Oco3HaBaTh HEOOXOAUMOCTh Pa3yMHOIO
UCITOJIb30BAaHUS BEIECTB TP U3YUYEHUH TPUMEHEHHUS
KHCJIOPO/a, BOJOPO/a, YIIIEKHCIIOro rasa,
IpeJICTaBUTEINIEH KJIacCOB KUCIIOT, COJieH B
MPOMBIIIJICHHOCTH U TMIOBCEIHEBHOMN JKU3HU YEJIOBEKA;

- XapakTepHu30BaTh POJIb BOJIbI B MPOMBIIUIEHHOCTH,
CEJILCKOM XO0351CTBE, MOBCETHEBHOMN KU3HM YEITOBEKA
1 OTpeJIeJIEHUE UCTOUHUKOB 3arpsI3HEHUS BOJIHBIX
pecypcoB [Ipumopckoro kpas;

3HATH/MIOHUMATH/YMeETh ONpPeeJfiTh!

- OnpenensaTe NPUHANIECKHOCTD BEIIECTB K
onpeAeIEHHBIM KJIaccaM U UX JEUCTBUS HA OPraHU3M
YeJI0BEKa;



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

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

bubmmoreka
[HOK

https://m.edso
0.ru/7f41837c

- Pemarn 3aaa4u C 3KOJOTHUYCCKUM COACPIKAHUEM

- IpaBUJIa TEXHUKHU 0€30MaCHOCTHU IPU BBIMOJHEHUH
MPAKTUYECKUX Pa0OT C 1eNIbI0 POPMUPOBAHUS
OepeXHOr0 OTHOIICHUS K CBOEMY 3/10POBBIO U
3JI0POBBIO0 OKPYKAIOIIHX.

®opMHupoBaHHE HAYYHOT'0 MHUPOBO33PEHUS:
3HATH/MIOHUMATH/YMeETh ONpPeefiTh!

- MaTepUAIILHOE SIMHCTBO BEIECTB MIPUPOJIBI TyTEM
WJUTIOCTPUPOBAHUS TCHETUICCKON B3aMMOCBSI3H MEKIY
BelecTBaMH (ITPOCTOE BEUIECTBO-OKCUA-THAPOKCHUT -
COJIb)

®opMupoBaHue IKOJTOTHYECCKUX 3HAHMIA:
3HATH/MIOHUMATH/YMeETh ONpPeIeJfiTh!

- Kputnuecku oneHuBaTh HHPOPMAIIUIO O BELIECTBAX,
I/ICHOJ'II)3y€MI)IX B 6I)ITy; BOSI[GﬁCTBPIe XUMHUYCCKUX
BEIIECTB HA OPTraHU3M YEIOBEKA U IPUPOAY, TPaBUIIA
0€e301MacHOro O0paIIeHs ¢ XUMHYECKUMHU
BEILIECTBAMUY,

®opMHupoBaHHEe MOTHBALNH Y4eOHOM
NAeATeIbHOCTH:

- @opMHUpOBaHKE YCTOMUYHUBOTO MO3HABATEIBHOTO
WHTEpeca, J0003HATEIbHOCTH B U3YUECHUU MHUpPa
BCIICCTB HyTeM HOHy‘ICHI/ISI JIOHOHHHTGHBHOﬁ
I/IH(l)OpMaHI/II/I n3 paanqux NCTOYHHUKOB O 3HAYCHHUU
OTACJIBHBIX HpeHCTaBHTeHeﬁ HeOpFaHquCKI/IX
COECIHEHUN.



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

Hroro no pazgeny
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Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucreMa XuMHYECKHX
ajiemeHTOB JI. U. MennesneeBa. CTpoenne aroM0B. XMMHUYeCKasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 yacoB — 7,5 0/10K0B)

®opMupoBaHUe NATPHOTUYECKOT0 BOCIIMTAHUA:

3HATH/MIOHUMATH/YMeETh ONpPeeJsiTh!

Ilepuonnueckuii
3aKOH 1 - UICTOPHIO Pa3BUTHS yueHus 00 atomax. Bkian
Tepromueckas Bubnmoreka POCCHICKHX YYEHBIX B OTKPBITHE CTPOCHHUS aTOMa.
LIOK
31 CHCTCMA XUMUTCCKHUX 7 https://m.edso ®opMupoBaHUE HAYYHOT0 MM POBO33PEHUS:
sneMeHToB . W.
MeHnene-esa 0.ru/7f41837¢  3marh/mOHMMATL/yMETh ONpPEAEIAT:
Crpoenue atoma - PackpeiTie Hay4YHOrO 1 MUPOBO33PEHUECKOTO
3HA4YEHUs IEPUOUUECKOr0 3aKOHA U MEPUOTNIECKOI
CUCTEeMBbI XUMHUUYeCcKuX 3yeMeHToB . 1. Menneneena.
@opMUpOBaHNE HAYYHOT0 MUPOBO33PEHUSI:
3HATH/MIOHUMATB/YMeETh ONPeIeJAATh!
XuMueckas CBAsb. bnbmiotexa . ppyupmno-ciiencTBenHbIe CBA3M MesKLy CTpOEHUEM
3.2 OxucnurenbHo- 8 HOK aTomMa, XUMHIECKOH CBS3bIO0, TUTIOM KPHCTALTHIECKOM
BOCCTaHOBUTCIILHBIC https:/m.eds0  pemerkn cBolicTBAMH XUMHYECKUX COCXUHEHMUIA;
peaxkun 0.ru/7f41837c¢
- 3HAUE€HHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMii, MPOTEKAIOUINX B MPUPOJIE, UCTIOIB3YEMBbIX B
MIOBCEHEBHOM KU3HU UeJIOBEKa.
bubnuoreka
LIOK
Hroro no paszneny 15

https://m.edso
0.ru/7f41837c¢



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

Bubauoreka
LHOK

PesepsHoe Bpemsi 3 https://m.edso
0.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

Ne i/

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Kour
poJib

Bcero HbIE

pador

bl

pakr
HYeCKHU
e
pador
bl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

BocnurareiabHble 321244

Pa3nen 1. BemecTtBo u xumuveckue peakuuu (17 yacos — 8,5 6,10k0B)

[ToBTOpEHME U bubnuoteka DopMUPOBaAHNE IKOHOMUYECKUX 3HAHUM
11 yriryOjeHue 3HaHui 5 1 0 LIOK 3HATBH/MIOHUMATB/YMeTh ONpPeIeJfATh!
' OCHOBHBIX Pa3ziciioB https://m.edsoo.r
-YCTaHaBJIHMBATh 3aBUCUMOCTh CKOPOCTH
kypca 8 xracca u/7f41a636 XUMHAYECKON peakui U CMEIICHUS XUMHYECKOTO
OCHOBHBIE bubnmorexa paBHOBECHSI OT Pa3INYHBIX (PAKTOPOB C LEIbIO
I[HOK ONpEIEICHUS ONTUMAIBHBIX YCIOBUM IPOTEKAHUS
1.2 3aKOHOMEPHOCTH 4 0 0
. https://m.eds00.r = XUMHUYECKUX MPOIIECCOB;
XUMHUYECKHUX PeaKIuii
P u/7f41a636
- IPUMEHEHHE AJIEKTPOJIN3a B IPOMBIIIIICHHOCTH.
eKTPOTHTHYECKAS Bubioreka ®opMHpOBaHHE BAT€OJOTHYECKUX 3HAHUIA:
3HATH/MOHMMATB/YMETh ONpPeIeJATh.
13 JYICCOIIMAIHS. 8 1 1 [HOK
' XUMUYECKUE PEAKIINU https://m.edsoo.r - 3HAYCHHE TIPOIIECCOB THIPOIIH3A IS
B pacTBOpax u/7f41a636 OOMEHHBIX ITPOLIECCOB, KOTOPHIE JIEKAT B OCHOBE
KHU3HEIEATSIILHOCTH JKUBBIX OPTaHH3MOB.
Hroro no pazneny 17
Paznen 2. Hemerasibl 1 uxX coeqnHenus (25 yacos — 12,5 6,10k0B)
OOuas bubnmorexa @opMHPOBAHHE HAYYHOT0 MUPOBO33PEHHUS:
2.1 XapaKTepUCTHKA 4 0 1 I[HOK
3HaTH/MIOHUMATH/YMETh YCTAHABJIUBATD:
XUMHUYECKUX https://m.edsoo.r



https://m.edsoo.ru/7f41a636
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snemeHToB VIIA-
rpymibl. ["ajoreHsr

u/7f41a636

O6mas
XapaKTEepUCTHKA bubnuoreka
59 XUMUYECKHUX HOK
anemMeHToB VIA- https://m.edsoo.r
rpymsl. Cepa u eé u/7f41a636
COCIIMHCHUS
O6mas
XapaKTEepUCTHKA bubnuoreka
53 XUMHUYECKHUX [HOK
aseMeHToB VA- https://m.edsoo.r
rpynnsl. A30T, pocdop u/7f41a636
U MX COCIUHECHHSI
Ob6mas
e BuGnmorexa
24 anemeHToB |VA- LIOK
FpyraL, YEnepos i https://m.edsoo.r
u/7f41a636

KPEMHHN U UX
COETMHEHUS

- IPUYHUHHO-CJIICACTBCHHLIC CBA3U MCIKAY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3BIO0, TUTIOM
KPUCTAJUIMYECKON PEIIETKH HEMETAIIJIOB U UX
COCTMHEHUH, NX (PU3UICCKUMU U XUMUICCKUMHU
CBOMCTBAMH;

- MaTCpUaIbHOC €AUHCTBO BCIICCTB IIPHUPOJAbI
IIYTEM COCTABJICHUSA I'CHCTUUCCKUX PAJ0OB
HEMCTAJJIOB.

®opMupoBaHue NATPHOTHYECKOTO
BOCIIUTAHUSA:

3HATBH/IIOHUMATB/YMeTh ONpPeleJfATh!

- POJIb POCCUMCKHX YYEHBIX B Pa3BUTUU
XUMHUYECKON HaYKH;

®opMupoBaHUEe BAaJ1€0JIOTHYeCKUX 3HAHMIA:
3HATH/MOHMMATB/YMETh ONPeIeJATh.

- OMOJIOTUYECKYIO POJIb HEMETAIIIIOB JISI
OpraHU3MOB;

- OCHOBBI 3/JOPOBOT'O 00pa3a KHU3HU.
DopMUPOBaHHE IKOHOMUYECKUX 3HAHUM:
3HATH/MOHUMATH/YMeTh ONpe/lesfATh!

- IPOU3BOJICTBO CEPHOU KHUCIIOTHI (BBIOOP CHIPHS,
Hay4yHbI€ MIPUHIIUITBI IPOU3BOACTBA), CUIIMKATHOMN
IIPOMBIIIJIEHHOCTBIO;

®opMHpPOBaHHE IKOJTOTHYECKUX 3HAHUM:



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3HAaTH/MIOHUMATH/YMETh ONpPeleJsiTh.

- IpaBUJIa TEXHUKU O0€30M1aCHOCTHU MPH
BBIMOJTHEHUH MTPAKTUUYECKUX PadOT € LENbI0
(hopmMupoBaHus OEpPEKHOTO OTHOLICHUSI K CBOEMY
3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX.

- MpoOJIEMBI OXPAHBI OKPYKAIOIIEH CpeIbl,
CBSI3aHHBIX C XMMHYECKUM MPOU3BOJCTBOM.

- IIpaBHJIa ITIOBCACHUS B I{peSBLI‘la.I‘/'IHIJIX
CUTyallusX, CBA3AaHHBIX C BOSI[GﬁCTBPI@M
Pa3IMYHBIX BCHICCTB

(yrapHoro rasa, COeqUHEHUH a30Ta, CEPhbI).

Paznen 3. Merasubl u ux coequnenus (20 yacos — 10 6,10x0B)

bubnuoreka
31 OO0mue cBoiCTBa 4 [HOK
' METaJLIOB https://m.edsoo.r
u/7f41a636
bubnmmoreka
Baxneiimme MeTamib HOK
3.2 16
1 UX COEIUHEHUS https://m.edsoo.r
u/7f41a636

®opMupOBaHUE HAYYHOT0 MMPOBO33PEHHS:
3HATH/MOHUMATH/YMeTh ONpeIeJfATh!

- IPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMAa, XUMUYECKOU CBSA3BIO, TATIOM
KPUCTAJUIMYECKON PEIIETKU METAIIJIOB U UX
COCTMHECHUH, NX (U3UIECKUMHU U XUMUIECKUMU
CBOMCTBaAMH.

- OOBACHATH MaTepUATBHOE €JMHCTBO BEIIECTB
MIPUPOABI IIyTEM COCTaBIEHHSI TEHETUUECKUX
PSII0B METAILIOB.

®dopMupoBaHHE NATPHOTHYECKOTO
BOCIUTAHHUA: 3HATHL/MOHUMATD
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- pOJIb POCCUMCKUX YYEHBIX B PA3BUTUH
METaJIIyprUH.

®opMupOBaHHE BAJ1€0JIOTHYeCKUX 3HAHMIA:
3HATH/IOHUMATD!

- 3HAUE€HUE METAJUIOB IS )KUBBIX OPraHU3MOB;
- OCHOBBI 3/J0pPOBOr0 00pa3a )KU3HU;
®opMHpOBaHHE IKOHOMHYECKUX 3HAHMIA:
3HATBH/MIOHMMATB/YMeTh ONpeleJfATh!

- HaXO0KJICHUE METAJJIOB B PUPOJE, BUIAX
METAJUTYPTUH, PALMOHATIBHOM UCIOJIb30BAHUHI
METaJIJIOB, O CII0CO0aX 3aIUThl METAJJIOB OT
KOpPpO3HH.

- pemarthb 3aJ1a4u C MPOU3BOICTBEHHBIM
COZICpPIKaAHUEM.

DopMUPOBaHHE IKOJOTHYCCKUX 3HAHUM:
3HAaTH/MOHMMATH/yMeTh IPUMEHATh!

- IIpaBHJIa TCXHUKHU 0e30IMacHOCTH npu
BBIITOJIHCHHUHU IMMPAKTUYCCKUX pa60T C IICJIBIO

(bOpMI/IpOBaHI/I}I 6Cpe)KHOT0 OTHOILICHHSA K CBOCMY

3I0POBBIO U 37I0POBBHIO OKPYKAFOIIHX.

- Mpo0JIeMbl OXPaHbI OKPY>KaIoIIEeH cpebl,
CBSA3aHHBIX C XUMUYECKUM ITPOU3BOJICTBOM.

Hroro no pazneny 20

Pasznea 4. Xumus u oxkpy:kaomas cpeaa (3 yaca — 1,5 0Jioka)




BemecTBa u
4.1 MaTepHuabl B )KU3HU
4eJoBeKa

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636

®opMHUpOBaHHE HAYYHOT0 MHPOBO33PeHMS:
3HAaTH/MIOHUMATH/YMETh ONpPeaeJsiTh.

- MaT€pruajIbHOC €ANMHCTBO BEIICCTB IIPUPOIbL
IIYTEM COCTABJICHUSA 'CHCTUYCCKUX PAI0B
HEMCTAJJIOB.

@®opMHUpPOBaHHE IKOHOMHYECKUX 3HAHMIA:
3HaTh/MIOHUMATH/YMETh ONpPele/IfATh:

- BUJIbI METAJUTYPTHHU, PAITHOHATEHOM
WCIOJIb30BAHUU METAILJIOB, O CIIOCO0aX 3aIllUThI
METaJJIOB OT KOPPO3HH.

- Pemenue 3a1a4 ¢ mpon3BOACTBEHHBIM
COJIepKaHUEM.

DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:
3HATH/MOHUMATH/YMeETh ONpeleJfATh!

- YYyBCTBO OTBETCTBCHHOCTH 34 IPUMCHCHHEC

MTOJIYYEHHBIX 3HAaHUN U YMEHHM, IIO3UTUBHOU POJIH

XUMHH B )KU3HH COBPEMEHHOTO OOIIEeCTBA,
HEO0OXOIMMOCTH XUMHUYECKHA TPAMOTHOTO

OTHOIIEHHSI K CBOEMY 3/I0POBBIO M OKPYKAIOIIEH
cpene;

- BJIQJICTh NMPAaBWJIAMHU U TpUEMaMU O€30TacHOM
pa6OTI)I C XUMHUYCCKHUMH BCUICCTBAMHU U
1ab0paTOPHBIM 000PYIOBAHUEM.

Hroro no pazneny

Pe3epBHOE Bpems

buobmmoreka
LHOK
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OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 08 4 !
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Koanuecrno yacos D1eKTPOHHBIE HUPPOBLIE
w/n Tema ypoka Beero Konrpoabueie IIpakruueckume  00pazoBaTebHbIe
padoTbI padoThbI pecypcbl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 0 0 bu6mmoreka [IOK
yemoBeka. Tea u BemecTsa 2 yaca — https://m.edsoo.ru/ff0d210c
2 [Tonsatre o0 MeTOHaxX MO3HAHUSA B XUMUU I o 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas pabora Ne 1 «IIpaBuiia paboThI
3 B iaGopaTopHHpH IPUEMBI 06p§meHn;1]i): 0 1 bubmmoreia LIOK
2 vaca — https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM 1 60K
4 Yucrele BemecTBa 1 cMecu. CiocoObl 0 0 bu6mmoreka [IOK
pasjieneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 cxlfljeceﬁ (Ha HpI/III)VIepe OUYUCTKH noiapeHHoﬁ 0 1 bubmorexa IOK
2 yaca — https://m.edsoo.ru/ff0d28c8
COJIN)»
1 6ok
6 ATOMBI 1 MOJIEKYJIBI 0 0 bubamorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE 3JIEMEHTHI. 3HAKU (CMBOJIBI) 0 0 bubnnoreka [JOK
XUMHUYECKHX DJIEMEHTOB 2 yaca — https://m.edsoo.ru/ff0d2be8
1 6ok bubmuorexa [JOK
8 Hpoctbie i croxHbIe BemecTsa 0 0 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 0 0 bubamorexa IOK
2 yaca — https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 610k 0 0 bu6mmoreka [IOK

Xumuuaeckas opmysa. BaareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XHUMHUYCCKUX 3JICMCHTOB

1 OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOcHUTENbHAS MOJICKYJISIpHAsI Macca 2 vaca — https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B 1 6ok bu6mmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 Komunuectso Bemecrsa. Moiubs. MoisipHas bubmumoreka [IOK
Mmacca 2 vaca — https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMUYECKUE SBICHUS. 1 6ok bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii 2 yaca — https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MACCHI BELIECTB. 1 6ok Bu6moreka [IOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo0.ru/ff0d3b88
17 Brruncienus konuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKIni 5 waca https://m.edso0.ru/ff0d5708
Knaccudukarus XuMHU4ecKux peakiui
18 (COCI[I/IH(I;HI/I}IupaBJ'IO)KeHI/I}I 3a£emeL:{H;1 I ok bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 DHIUKJIONEINUCT. O6O6yIIIIICHI/I€ " bubmorexa [JOK
. 2 yaca — https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI 1 60K
20 KonTponsnas pabora Nel no teme «BemiectBa bubnnoreka [JOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I));)OI[ — 3JIEMEHT U IPOCTOE Befl.ly:CTBO. Bu6miorexa LIOK
2 yaca — https://m.edsoo.ru/ff0d448e
O30H
1 610k
99 du3znuecknue ¥ XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK

KHCII0po/ia (peakliMi OKUCIIEHUS, TOPEHHUE).

https://m.edsoo.ru/ff0d4614
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ITonsaTHEe 00 OKCUIax

CriocoOsl MosTy4eHus KUCI0poia B

23 nabopaTopuu ¥ MPOMBINIIICHHOCTH bubmiorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHnne Kkucaopoaa 2 qaca —
T i i 1 6ok
21| nomrme repwormacoson oo biorera LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHYECKHUX PEaKIIMIX
e ;:OHJ'II/IBO (nedtb, yroms u MeéaH). BuGmmorexa LOK
arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro
P VXS, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS 2 yaca —
IT 6ota Ne 3 1 610K
26 «I?I?)Jlim:;feai I(:?)6ZT8’;1H:I€ KrI[/I(::J:(e)Mj a bubmmoreia LIOK
" P PO, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
97 Bomxopon — 351eMeHT 1 MpoCTOE BEIIECTBO. bubnnoreka [JOK
Haxoxnenue B mpupose 2 vaca — https://m.edsoo.ru/ff0d4dd0
28 du3znyeckre U XUMHUUECKHE CBOMCTBA 1 610K bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJIAX bubmmorexa LIOK
2 qaca — https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B 1 6ok bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
" Hl?IaKTI/I‘{CCKaSI pagom Ne 4 o Teme Bumorexa LIOK
«[lony4yenne u cobupanue BOAOPOIA
" P HOPOAR, 2 qaca — https://m.edsoo.ru/ffod4f42
W3YYECHHE €r0 CBOMCTBY
1 61mok - 1IOK
nOIHOTEeKA
32 M i & . A
onApHbt 00bEM rasos. 3akon ABoranpo https://m.edsoo.ru/ff0d542e
Broraucnenns 00pEMa, KOJIMUECTBA BEIIECTBA bu6mmoreka [IOK
33
rasa o ero U3BeCTHOMY KOJINYECTBY 2 yaca — https://m.edsoo.ru/ff0d55a0



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

BEIIECTBA WIIN 00BEMY

Boruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO

1 610K

34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmiorexa LIOK
peaitiuit Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 du3nyecKre U XMMUYECKHE CBOMCTBA BOJIBI bubmmorexa LIOK
A 2 yaca — https://m.edsoo.ru/ff0d587a
1 610K bu6mmoreka [IOK
36 C i. I1 o
octaB ocHoBaHMil. [loHATHE 00 MHAMKATOPAX https://m.edsoo.ru/f0d59e2
B .H
3 menacsmenuie pacrsops. Maccosas 701 BnGmmorexa I1OK
B pacTBOpHL- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pACTBOPE 2 gaca —
IT 6ota Ne 5 1 610K
38 «TI;aIIfIT"?Tl(e)(;;ZI-IE: (;TciBo 0113:I Z ETIMZ enCHHOMI Bubmmorexa LIOK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» 2 yaca — https://m.edsoo.ru/ff0d6342
40 OKCHUJIBL: COCTaB, KiIacCuBHUKALMS, 1 610k bubmunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
" O(J:'Iy(')‘leHI/Ie 1/; ():(I/I(I)VII/I‘IGCKI/IZ C(];)(())I/I:TBa BuGmorexa OK
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
P 2 vaca— https://m.eds00.ru/ff0d664e
OKCHJIOB
1 61mok
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMUMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHHU 2 yaca — https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, 1 610K bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT 2 yaca — bubnmoreka [JOK
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1 610K https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOJTY4CHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bu6mmoreka [IOK
«OCHOBHEBIE KJIaCChl HEOPIaHUUECKUX 2 yaca — https://m.edso0.ru/00ad9b7c
COEIMHEHUI 1 610K
48 I'enernueckas cBsA3p MEKy KilaccaMmu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 00600 I
ODHICHHE H CHCTEMATHSAI SHAHIH 2 yaca — https://m.edsoo0.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE 1 6ok bubnnoreka [JOK
KJIaCChl HEOPTaHUYECKHUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
IT
51 XI:ﬁ?::;;f’;zz:;:s;nﬁifli?:: 0 TpyImax bubmorexa HOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX BJIEMEHTOB 2 yaca —
IT i IT 1 610k
5 cucrewa uvmscorns onewerron 1L H. BuGmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TpyMIIBL, HO, TIBI bubmorexa [JOK
PHOJEL TPYIHEL, HOATPYH 2 yaca — https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. 1 6ok bubnmnoreka [JOK
H3oTomsl https://m.edso0.ru/00ada342
C o
5 omeweron epommmeciofi onorewst 1. 1 BuGmorera LIOK
pHOA o 2 yaca — https://m.edsoo.ru/00ada6bc
Menpeneena
1 6ok
56 XapakTeprucTuKa XMMHUYECKOT 0 3JIEMEHTa 110 bubnnoreka [JOK

ero noJjioxkeHuto B [lepuoanueckoit cucreme

https://m.edso0.ru/00ada824
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. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

S7 pa3BuTUA HAayKu U npaktuku. . 1. Bubmorexa LIOK
MenerneeB — y4EHbIN, Earor U rpakIaHuH 2 uaca - https://m.ecls00.ru/00adade

58 DJIEKTPOOTPULIATETLHOCT aTOMOB 1 box bubmuorexa [JOK
XUMHAYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8

bubnuorexa [JOK
59 Hontast Xumiteckas cesh 2 vaca — https://m.edsi.ru/OOadac34

60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b 1 orox Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBasieHTHAas HENOJSIpHAS XUMHUYECKAsl CBS3b Bubmiorexa LIOK
2 yaca — https://m.edsoo.ru/00adaab9

62 CreneHb OKHCIICHUS 1 Grox Bubmiorexa LIOK
https://m.edsoo.ru/00adae28

63 OKHUCINTENFHO-BOCCTAHOBUTEIIEHBIE PEAKIINU Brbmiorexa LIOK
2 yaca — https://m.edso0.ru/00adb076

64 OKucnauTenyu U BOCCTAaHOBUTEIIH ! brox Bubmiorexa LIOK
https://m.edso0.ru/00adb076

65 KonTponbnas padora Ne4 no teme «CtpoeHue bubnnorexka [JOK
aToMa. XAMHUUYECKAs CBI3b) 2 yaca — https://m.edso0.ru/00adbh486

66 PezepBHblit ypok. O6o00111eHNE U 1 610K bubnuoreka [IOK
cUcTeMaTU3alvs 3HAHUI https://m.edso0.ru/00adb33c

67 PezepBHblit ypok. O600111eHNE U bubnuorexa [IOK
CHCTEMAaTH3aIUs 3HAHUH 2 yaca — https://m.edso0.ru/00ad9ch2

68 PesepBHblit ypok. O60011eH1E 1 1 6ok bubnnoreka [JOK
cUcTeMaTU3alys 3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jl:[;-)n Tema ypoxa Beero Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
padoTshI padoThI pecypchl
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 CI/I(E[GMIZI XUMHYECKHX aneMIe)HT(I)[B . N. 0 0 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena 2 yaca —
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 1 610K
2 XI/IMI/IquKi)IX AJIEMEHTOB TEPBBIX TPEX 0 0 bubmorexa LIOK
https://m.edsoo.ru/00adb6b6
MEePHUOIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 0 0 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB 2 yaca — https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOM CBSI3U U THIIBI 1 6ok 0 0 bu6mmorexa [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 0
OCHOBHBIX pa3/eNioB Kypca 8 Kiacca 21qgca B
6 Knaccudukanms XuMuueckux peakiui 1mo oK 0 0 bubnuoteka [JOK
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.
7 [TonsTHE O FOMI())FGHHBIX u FeTepOF:HHBIL)[( 0 0 Bubmiorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKusIx
2 yaca —
[ToHsITHE O XUMUYECKOM PAaBHOBECHH. | 610K
8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 0 0 bubnnorexka [JOK
XMUMHYECKON PEaKIii U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC 2 qaca — 0 0 bubnmoreka [JOK
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peakiuu 1 6ok https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bu6mmoreka [IOK
CuiibHbIC U clTa0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIAI bubmorexa HOK
P peaKh 5 https://m.edsoo.ru/00add448
yaca —
b Z(CI/II\;I)I/IZCCIiﬂe zB;)f/'IeCTBz K(I:/IC;IOTGI/I . 1 610K Bu6morexa LIOK
HOBAaHUU B CBETE II TaBJICHUI
. PeA https://m.edsoo0.ru/00add5d8
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
X . .
13| mporctanonni o6 nexTpomImIICCKOR uGunotexa LIOK
pest P 2 yaca — https://m.edsoo.ru/00add8b2
JMCCOoLaIii
1 610K
14 [TousgTHe 0 TUAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN bubmorexa HOK
H 1 2 yaca — https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemenue 1 610K bubnnoreka [JOK
16
IKCIIEPUMEHTAIILHBIX 33141 https://m.edsoo.ru/00addbfa
K oora Ne2
17 <<§§ZII::H(§JII{§:1§60?<T; I/ICZI(()) THG;VI eI/I}I bubmorexa HOK
P g HHAIL 2 yaca — https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)» 16
JIOK
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmnoreka [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X .C
19 | xmmcone cnoficran, monysere BuGmorexa LIOK
’ ya ’ https://m.edsoo0.ru/00ade104
IIPUMEHEHHE 2 yaca —
IT 6ota Ne 2 1 6ok
pakTudeckas pa OTfl 10 TEME Butmorexa LOK
20 «[Tomyuenme consTHON KUCIIOTHI, H3yICHUE

€€ CBONCTB»

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHHUAM XHUMHUYCCKUX

21 €aKIUi, eClIi OJUH U3 PEarcHTOB JaH B bubmorexa LIOK
pealthi, A P A 2 gaca — https://m.edsoo.ru/00ade488
n30BITKE
1 6ok
OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A e e
P A buGiorera LIOK
! P UH 2 gaca— https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI 16
JIOK
24 CepoBoaopoi, ctpoenue, Gpu3nieckue u bubnnoreka [JOK
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Okc cepnl. CepHa cJioTa,
25 @EsijiixngiiXH;;;ZSEiJLQLﬁCTBa bubanorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
2 yaca —
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE 1 610K
26 IPOMBIIIIIEHHOTO CII0C00a MOJIy4YeHUs bubnnorexa [HJOK
CEpHOM KUCIOTHI. XUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brrunciaenne MaccoBoi 10JIM BhIX04a bu6nmoreka [JOK
NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO11as xapakTepucTHKa 31eMeHTOB VA- 2 yaca —
28 rpynnsl. A30T, pacipOCTpaHEHHE B 1 610K bubmuorexa [IOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubmuorexa [IOK
29 .
CBOICTBa, MOJIy4€HUE U TIPUMEHEHHUE 5 https://m.edsoo.ru/00adf004
yaca —
[Ipaktuueckas padota Ne 3 o Teme | 610K Butmorexa LOK
30 «[Tomyuenne ammuaka, U3ydeHUe €ro

CBOMCTB»

https://m.edso0.ru/00adf180
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A3OTHas KUCIOTa, e€ pusnueckue u

bubmuoreka [JOK

31 XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanue HUTPATOB U COJIEH 2 yaca —

32 aMMOHUS B KQ4€CTBE MUHEPAIBHBIX 1 60k bubmuorexa [IOK
yno0peHuii. XUMHUYeCKOe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILEH Cpebl COEUHEHUSIMH a30Ta
®ochop. Okcun dpocdopa (V) u pochopuas

33 KI/ICJIq())TZ Q)Hsnje((l:)xn;b I/Ipxnswzqecql)cneq) ' Bubmiorexa LIOK

o https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJyYECHHUE 2 qaca —
Hcnons3oBanue ¢pocdaToB B KaUueCTBE 1 6ok
34 MUHEPATbHBIX yﬂq())6p(£HI/n7I. 3arpsi3HeHUE bubmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 Yraepon, paclipoCcTpaHEHHUE B IIPUPOJIE, bubnnoreka [JOK
(u3nyeckre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaeposaa, ux Gpusndyeckue u 2 yaca —

36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE 1 6ok bu6mmorexa [IOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepojia https://m.edsoo.ru/00adfebe
(Iv)

37 VYroapHas KUcioTa U €€ coau Brbmiorexa LIOK

5 aca https://m.edso0.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 mo Teme
38 "l'rl)onyquHe erP;eKchoro rasa. ! omox bubmorexa IOK
https://m.edsoo.ru/00ae027e
KauectBenHas peaxius Ha KapOOHAT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 Opl?aHI/ILIeCKI/IX BEILIECTBAX KAK O Bu6miorexa LIOK
2 qaca — https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
1 610K
40 Kpemuuii u ero coenunenus Bubmiorexa LIOK

https://m.edso0.ru/00ae080a
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[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3214 10 TeMe

bu6mmoreka [IOK

H «Baxkuei1ne HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHHUS» 2 viaca -

KonTponpHas padora Ne3 o Teme ! box

42 «BaxuHeie HeMeTauIbl U UX bubmorexa LIOK

https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO0m1as xapakTepuCcTUKa XUMHUECKUX

43 AJIEMEHTOB — METAJIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b M METAITMYCCKAsT KPUCTAIUTUYCCKASI https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAJIOB 2 uaca —

XVMHYECKUE CBOWCTBA METAIIJIOB. 1 Gmox
44 DNEKTPOXUMHUYECKUH Psijl HAalPsHKEHUN Bubmiorexa LIOK
https://m.edso0.ru/00ael1156
METaJUIOB
O6111e crnocoObl MOTYyYEHHsI METaLIOB.

45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bubnuoreka [IOK
XMUMHYECKUX PEaKIInii, €CITU OJUH U3 2 qaca — https://m.edso0.ru/00ae1156
peareHTOB COACPKUT MPUMECH 1 60K

46 [TonsiTHE O KOPPO3UM METAIIIOB bubmorexa IOK

https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

4 Ienonmste Meranst 2 vaca — https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI 1 Gmox Bu6miorexa LIOK

https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMENBHBIE METAILIBI — KAJIbLIUN 1 bubnmoreka [JOK
MarHui 2 vaca — https://m.edsoo.ru/00ae15e8

. 1 6ok bu6mmoreka [IOK

50 Baxneiimme coequHEeHNS KaTbITUs

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O0001IeHre U CUCTEMAaTH3aIUs 3HAHUI
2 vaca - bu6mmoreka [IOK
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS 1 60K https://m.eds00.ru/00ae 1886
IIpakTuueckas padora Ne 6 o Teme
53 ")IlzéCTKOCTB BOII)[BI A METOJBI €€ bubmorexa [JOK
\ 2 gaca — https://m.edsoo.ru/00aelae8
YCTpaHCHHS
I Gaox bu6mmoreka [IOK
>4 AJtiomHHHif https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnnorexa [HOK
THJIPOKCHIA 2 yaca — https://m.edsoo.ru/00aelc64
£5 Keneso 1 6ok Bbubmoreka LIOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TuApOKCU B U conn xkene3a (1) u 5 waca bubnuorexa [JOK
xenesa (I11) 1 6ok https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[TpakTnueckas padora Ne 7. Pemienue
59 BKI:ZHepHMeHTaJIl:;HBIX 3a7a4 1Mo TeMe bubmorexa LIOK
. https://m.edsoo0.ru/00ae3de8
«BaxxHeumme MeTaJlJIbl U UX COSTUHEHUS»
Brruucnenus no ypaBHEHHUSIM XUMHYECKUX 2 yaca —
€aKI1ii, eCIIM OJIMH U3 PEarcHTOB JaH B 1 610K
60 §36LII’I[KC WIH COI)[Iep)KI/ITI:'IpI/IMeCI/I. " bubmorexa HOK
N https://m.edso0.ru/00ae1750
Brrunciienust MaccoBoit J0JIM BBIXOJ1a
MPOJIYKTa PeaKluu
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHU
2 yaca —
62 KonTtponbhast padora Ne4 o reme 1 610K
«BaxxHeumme MeTaJljibl U UX COSTUHEHUS»
63 BemecrtBa 1 maTepuainsl B IOBCEIHEBHOU 2 Jaca — bu6mmoreka [JOK
YKU3HH YeJIOBEKa 1 6ok https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1750
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64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH bubmuorexa [IOK
cpezbl https://m.edsoo.ru/00ae4270
65 Ponb xumun B penieHnH SKOI0IrMUECKUX bubmuorexa [IOK
npoOiieM 2 yaca — https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U 1 6ok bubmuorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN 2 yaca — https://m.edso0.ru/00adb33c
68 Peseprublit ypok. O600IICHNE U 1 610K bubnnorexa [HOK
CHCTeMaTH3allus 3HAHUH https://m.edso0.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienne

» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmmecTtBo «M3narenscTBO «IIpocBerienne»

[lepuoauueckas cucrema xumuueckux anemenToB .M. MenneneeBa, Tabiuia

PacTBOPUMOCTH, BHGKTpOXI/IMI/ILICCKI/Iﬁ pAa HAIIPAKCHHUA METAJIJIOB.

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

https://urok.apkpro.ru/?ysclid=1llvy3sy6e390144130

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://sites.google.com/site/himulacom/

http://school-collection.edu.ru/

https://foxford.ru/wiki/himiya



