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IHOACHUTEJIbHAA 3AIIUCKA

[Iporpamma o XMMUHU Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUS COCTAaBJICHA Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpasoBanusi, mpexacraBieHHbIx B ®I'OC OOO, a Takke Ha ocHOBE (denepanbHON padoueit
IpOrpaMMbl BOCIUTAHUSA U € YYETOM KOHLEHIMH NPENOAABaHUs yU4eOHOro mnpeaMera « Xumus» B
oOpa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparuu.

[Iporpamma 1O XuMHUHM Ha€T TpPEACTaBIEHHUE O LENAX, oOImeld crpareruu OOydYeHHs,
BOCIIUTaHUsI M PAa3BUTUSA OOY4YAIOLIMXCS CPEACTBAMU Y4e€OHOrO IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE NPEIMETHOE COAEp)KaHUE, NMpelyCMaTpPUBAET pacHpeliesieHHe €ro o KjiaccaMm MU
CTPYKTYpHUpOBaHME IO pa3fesiaM M TeMaM MpOrpaMMbl 10 XMMHH, ONPEAEIAET KOJINYECTBEHHBIE U
KAUECTBEHHBIE XapAKTEPUCTUKHU COJEP)KaHUs, PEKOMEHAYEMYIO IOCIIEOBATEIbHOCTh H3Yy4EHHUS
XUMHU C Y4ETOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN 00ydaroIMXcsl, ONpPeAessieT BO3MOKHOCTH IpeaMeTa A peanu3anuu
TpeOOBaHUI K pe3yslbTaTaM OCBOCHHMsS OCHOBHOW 00pa30BaTENbHONW NpOTrpaMMbl Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHusl, a TaKKe TpeOOBaHUH K pe3yibraTaM 00y4eHUs] XUMHUH Ha yPOBHE
neneldl M3ydyeHWs MpeaMeTa M OCHOBHBIX BMJIOB  y4e€OHO-TIO3HABAaTENBbHOW JAEATENbHOCTU
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COfepKaHuUs.

3HaHuEe XUMUH CIY>KUT OCHOBOM JUIs (JOPMHUPOBAHUS MHPOBO33PEHHS 00YUaIOIIETrocs, €ro
NpEJCTaBICHUN O MaTepHaTIbHOM €JMHCTBE MHUPA, BXXHYIO POJb UTPAIOT (POPMHUpPYEMbIE XUMHEH
IPEJCTaBICHNUS O B3aMMOIPEBPALLCHUSIX SHEPIMM M 00 SBOJIIOLMU BEUIECTB B MPHUPOJE, O MyTIX
pemeHust  II00adbHBIX  MPOOJIEM  YCTOWYMBOIO  PAa3BUTHUS — YENIOBEUECTBA —  CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKOi 0€30MacHOCTH, MPOOIIEeM 3paBOOXPaHEHUSI.

N3yueHue xumuu:

CIIOCOOCTBYET pealu3alii BO3MOXKHOCTEH JJIs1 CaMOpa3BUTHUS M (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITENIbHOW  y4eOHOW  JEATENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IIOBCEJIHEBHOW KHM3HM, Tak M B
npo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyIHOTO MBILIUICHUS, 3aKJIaBIBACT OCHOBBI IIEJIOCTHOTO B3TJIs/1a
Ha EJMHCTBO NPUPOJBl M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU

€CTECTBEHHO--Hay4YHON TPaMOTHOCTH 00YYaroIINXCsl;



CIOCOOCTBYeT (POPMUPOBAHHMIO LEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIaJ B OKOJOTHYECKOE 0Opa3zoBaHUE
00ydJaromuxcs.

JlaHHBIe HaIpaBieHUs B OOyYeHHMM XHUMHUH OOECNEeUYMBAIOTCA CIEUUPUKON COAep KaHUs
y4eOHOro IMpeaMeTa, KOTOPBIN SIBJIAETCS MEeAarorMyeckd afanTUPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKHA XUMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMUMUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHM, OCHOB HEOPIaHWYECKOH XMMHUU U
HEKOTOPBIX OTIEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrtpykTypa conepkaHHsl MpOrpamMMbl 10 XUMHHM C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxoga k €€ mzydeHuro. CoJepikaHuE CKIAAbIBACTCA W3 CUCTEMBI HNOHIATHH O XUMHUYECKOM
9JIEMEHTE U BEIIECTBE U CUCTEMBbI NOHATUH 0 XMMHUUYeCcKOi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 10 NPUHLUILY MOCIEAOBATENBHOIO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETHYECKHX
IPEJICTaBICHUNA Pa3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akoHa [[. . MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYECHHS O CTPOCHHUH aTOMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 JIEKTPOIUTHIECKOM TUCCOIIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPHUUYECKH IIOJYUYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBLHO OT OJHOIO YPOBHS K APYTOMY, BBIMOJHSSA
(GYHKIMU OOBACHEHMsI M IMPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH IMPAaKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHUMHHM CHOCOOCTBYeT (DOPMUPOBAHHMIO IPEICTABICHHUS O
XMMHYECKOW COCTAaBIISIIOIIECH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOW MPUPOIbI,
LIEHHOCTHOTO OTHOWLICHHs K Hay4HOMY 3HAHHUIO M METOJaM IO3HaHWA B Hayke. M3yueHue xumuu
IPOMCXOTUT C MPHUBJICUCHUEM 3HAHUHN U3 paHee U3YUYEHHBIX Y4eOHBIX MpeaMeToB: « OKpysKaromui
Mup», «bromnorus. 5-7 xknacced» u «Dusnka. 7 Kiace».

ITpu m3yueHun XMMHUU MPOUCXOAUT (GOPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOH NEeSATEIbHOCTH YEJIOBEKAa U KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (HOPMHUPOBAHUU
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaXHEHIIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHMH MHPOBO33PEHYECKOIO XapakTepa, s3blka HayKH, B
NpUOOLIEHNN K HAayYHBIM METOAAM IO3HAHMS NPU M3YUYECHUU BEIIECTB U XUMHUYECKUX pEaKIHii, B

(GopMHpOBaHMM M Pa3BUTUM TIO3HABAaTENBHBIX YMEHHH M UX NPUMEHEHHH B Yy4eOHO-



MO3HABATEIIbHON U y4eOHO-MCCIEOBATENbCKON NEeATENIbHOCTH, OCBOSCHUHM MpaBHJI 0€30IacHOro
oOpaileHus ¢ BEIIeCTBAMHU B TTIOBCETHEBHOM JKH3HH.

[Ipy w3ydYeHHH XUMUU HA ypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs BAKHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popMHpOBaHHE WHTEIEKTyaIbHO PA3BUTON JUYHOCTH, TOTOBOW K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATHIO PEIICHUH, CIOCOOHOM aIanTUPOBAThCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOyYEHHMsI HAa CHCTEMATHYECKOE TMPUOOIICHHE OO0ydYaroImmXxcs K
CaMOCTOSITENIbHOM MO3HABATEILHOM N1eATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (HOPMUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHne YCIOBUHM, CIIOCOOCTBYIOIIMX TNPHOOPETEHHUIO OOYYAIONIMMHUCS OIIbITa
pa3HoOOpa3HOW JAESITEeTbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAaYCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— (opmupoBanue 00mIEeH QYHKIHMOHATHHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHATH U OICHUBATH SBICHUSI OKPYKAIOIIETO MHUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
MOJTyYEHHBIE PU U3yUYEHUU XUMUU, TPUMEHSTDh UX MPHU PELIeHUH NMPoOIeM B TOBCETHEBHOM KU3HU
U TPYAOBOI1 1€ATEIbHOCTH;

— ¢GopmupoBaHue y 00ydarOmUXCs T'YMaHUCTUYECKUX OTHOIICHWUU, TIOHUMAHUSI IICHHOCTH
XUMHUYECKHX 3HAHWUW MJ1 BBIPAOOTKH SKOJOTHUYECKH IIeJIECOOOpPAa3HOTO TOBENCHUS B OBITY H
TPYAOBOM JAEATEIBHOCTH B IEJISAX COXPAHEHHS CBOErO 3J0POBbA U OKPYXKAIOIIEH HPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBAIIMHM K O0yUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIO U CAMOBOCITUTAHHIO
HA OCHOBE YCBOCHHUS OOINEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
pod ISl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIET0 O0yYeHHUS.

OO1iee 4yKucno0 4acoB, OTBENEHHBIX JUIS M3YyUYEHUS XUMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kimacce — 68 dacoB (2 vaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEPXAHUE OBYYEHUSA
8 KUIACC
IlepBoHayajibHbIE XUMHYECKHE MOHATHS
[Ipenmer xumuun. Posib XUMUM B )KM3HH Y€JIOBEKAa. XHUMUS B CUCTEME HayK. Tela 1 BenecTna.
®u3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTs. [IoHsaTHe 0 MeTonax NO3HAHUS B

xuMun. Yucteie BenecTBa U cMmecu. CrocoObl pa3eieHus CMeCeil.



ATOMBI U MOJIEKYJIBl. XUMUYECKHE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 31€eMEHTOB. [IpocThie
U CJIOJKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckasi popmyrna. BaneHTHOCT, aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHOcuTeNnbHas aroMmHas Macca. OTHocuTeNbHas MOJEKyJsipHas Macca.
MaccoBas 105151 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuectBo BemectBa. Monbs. MossipHast macca. B3aumMocBsi3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IUHHMII BemecTBa. Pacu€Tel mo popmynamM XUMHUYECKUX COCTUHEHUH.

®u3nyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakiusd U e€ TMpU3HAKU. 3aKOH
COXPaHEHUS MacChl BellecTB. XHUMHUECKHe ypaBHeHHs. Kiaccudukanus XUMHUECKHX peaKIHi
(coenMHEHUS, PA3IOKECHHS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBHwiaMd paboThl B JabOpaTopuu U MNpUEMaMH
oOparieHust ¢ J1a0OpaTOpPHBIM OOOpPYIOBaHUEM, HM3yUYCHHE U OINUCaHHE (U3UIECKUX CBOWCTB
00pa3Ii0B HEOPraHMYECKUX BEIIECTB, HaOMoneHne Pu3ndeckuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KAIEHHWE W KOHJICHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEUH,
MIPOKAJIMBAaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MEJIa C KUCIOTOW) SBJICHHH, HAOIIOACHHE U
ONMCAaHNE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3fiockeHue caxapa, B3auMOJEWCTBHE
CepHOW KHCJIOTHI C XJOpuIoM Oapusi, pasioxenue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3auMoJieiicTBHe xene3a ¢ pactBopoM comu Menu (1), usydenue cnoco6oB pasneneHus: cMeceil: ¢
MOMOIUIbI0 MarHuTa, (UIBTPOBAHME, BBbIMapUBaHHUE, AUCTWUIALUSA, XpoMaTorpadus, MpoBeAeHHE
OUHCTKA TIOBApEHHOM coNu, HAONIOJICHHE U ONHUCaHHe pe3yJbTaTOB IMPOBEJIEHUSI OIbITa,
WJUTIOCTPUPYIOLIET0 3aKOH COXPaHEHUsI MAaCChl, CO3/IaHUE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskueiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cMech razoB. CoctraB Bozayxa. Kuciopoa — 3JI€MEHT U NPOCTOE BELIECTBO.
Haxoxnenue kuciopona B mpupoje, GU3HYECKHe W XUMUYECKHE CBOMCTBA (peakiuu TOPEHUS).
Oxcunel. Ilpumenenue xucnopona. CrmocoObl TOMydYeHHUsS KHCIOpoAa B J1abopaTropuud
MPOMBINUICHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — auioTpomHas MOAuUKaIus
KHCIIOpO/Ia.

TennoBoit >QdexkT XUMUYECKON pEakiuu, TEPMOXUMUYECKHE YPaBHEHHUs, OK30- U
SHAOTEPMUYECKHE peakuuu. TOMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenue Boiopoaa B npupoze, Gpusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI omyueHusi. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoiicTBa BoJbl. Boma kak pactBoputens. PacTBophl. HackiieHHble u
HEHACBIIICHHBIE PacTBOPHI. PacTBOPUMOCTH BElIECTB B Bojle. MaccoBasi 107151 BEIIECTBA B pacTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B NIpUpOJE M B KU3HM UEIOBEKA
KpyroBopot Bozbl B ipupo/ie. 3arps3HeHHne NPUpOAHbIX BoA. OXpaHa U OYHCTKA MPUPOTHBIX BO/I.

Knaccudukanmust Heopranmdeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIIOB:
coneoOpa3yromme (OCHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIC) U HecoleoOpasyromue. HomeHkmarypa
oKkcua0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [loiyueHne okCcuaoB

OcnoBanus. Knaccudukanuss OCHOBaHHMM: IIETIOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenknatrypa ocHoBaHuil. Dusznueckue M XHUMHYECKHE CBOMcCTBa oOcHoBaHuU. [lomyueHue
OCHOBAaHMH.

Kucnotel. Knaccudukarmus kucnor. Homenkmnarypa kucioT. dusmueckue U XUMHUYECKHE
cBoiicTBa kuciot. P aktuBHoctn metaiuioB H. H. bekerosa. [losyyenue Kucior.

Comu. Homenknatypa coseil. @u3nyeckue M XMMHYECKHE cBoWcTBa coneil. [lomyuenue
coJIei.

['eneTnyeckas cBsI3b MEXKIy KlacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeJeNieHuEe COJepKaHUs KUCIOpoAa B BO3JIyXe, MOJydeHHe, coOupaHme,
pacmo3HaBaHWE M W3YYCHHE CBOICTB KHCIOPOAa, HAOJIONCHHWE B3aUMOJCHUCTBHUS BEIIECTB C
KHCTIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalleHHs] TropeHus (moxapa), 03HAKOMIICHHE C
oOpa3lamMu OKCHJIOB U OMHMCAHHE MX CBOWCTB, MOTy4YeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOKMCTB BOjioposia (ropeHme), B3aumojeicTBue Boaopoma ¢ okcugom Mmeau (1) (Bo3MoxHO
UCIIONIb30BAaHUE BUJCOMATEPHATIOB), HAONIOJCHHE O0Opa3lloB BEMIECTB KOJIMYECTBOM 1 MOJIb,
UCCIICIOBAaHNE OCOOEHHOCTEW pAcCTBOPEHHS BEIIECTB C  Pa3IUYHONM  PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOM J0JIEM pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBHE BOJbI C MeETaUlaMu (HATpueM M KajablueM) (BO3MOXXHO HCIIOJb30BaHUE
BUJICOMATEPHAJIOB), HCCIICOBaHHE OOpa3l0B HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHUe M3MEHEHUS OKPAaCKH WHIMKATOPOB B PACTBOpPAaX KHCIOT W MIENI0OYel, U3y4eHHE
B3aumoecTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT ¢ METa/UIAMH, PEAKIIHI
HEeNTpaau3anuy, NoJyuyeHue HepacTBOPUMbBIX OCHOBAaHUH, BRITECHEHHE OJIHOTO MeTajljla IPYTuM U3
pacTtBopa COJIM, pEIICHHE SKCHEPUMEHTAIbHBIX 3adad 1o TeMe «BaxHelmme Knaccol
HEOPTaHUYECKUX COCTUHECHUIN.

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucremMa xumMudeckux 3iementos . H.
MenneneeBa. CtpoeHue aTtoMoB. XUMHYeCKasi CBSA3b. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE

peaxkiuu



[lepBble MONBITKN KJIAacCU(PUKALUN XUMUYECKUX dJIeMeHTOB. [loHATHE O rpymmax CXOAHBIX
AJIEMEHTOB (IIEJIOUYHbIE U IIEJIOYHO3EMENbHBIE METAJIbI, TAJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aMm(pOoTepHbIE OKCUIBI U TUIPOKCHUIBI.

Ilepuonuueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux osnemeHtoB J[. U.
MenneneeBa. KoporkomepuomHas u amuHHONepuwonHas ¢opMbl [lepuoandeckoil  CHUCTEMBI
xumuueckux anemeHtoB J[. W. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbBIX saep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obonouek atomoB TiepBbIX 20 XuMHUeCKHX 23yieMeHTOB I[lepmommueckoir cuctemsr /J[. .
MenpeneeBa. XapakTepUCTHKA XMMHUYECKOIO 3JIEMEHTA IO €ro MojokeHuto B Ilepuoamueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pauyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB, METANIMYECKUX WU
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB JIJIst
pa3BuTus Hayku U npakTtuku. J[. . Mennenees — y4€HbIN U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentHas (monsipHas u HEMnoJsipHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb okuciieHus. OKHCIUTENbHO--BOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl okuciaeHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCUIA LIMHKA
C pacTBOpaMU KHCIOT M IIeJo4Yeld, MPOBEICHHUE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€H MPU M3YYEHHH XMMHUHU B § KJIACCE€ OCYLIECTBIISETCS
4yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TOHSTUN, TaK W MOHSTHH, SBIISIOIIAXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO--Hay4HbIe MOHATHUS: HAYYHBIH (DaKT, THUIIOTE3a, TEOPHs], 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(ukanusi, TMepUOJUYHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJEINPOBAaHUE,
U3MEpPEHHE, MOJIEIIb, SBICHHE.

®usnka: MaTepusi, aroM, DdJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJI, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSTHUE BENIeCTBa, ras, (U3NYECKUE BEIMUYMHBI, €IWHUIBI H3MEPEHUS, KOCMOC, IUIaHETHI,

3BE3161, ComHIIE.



buonorus: ¢porocunres, npixanue, 6uocdepa.
I'eorpadus: armocepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAeMbIe,

TOILJINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuognueckuit 3akoH. Ilepuomgudeckas cucrema xumMudeckux sieMeHtos J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKHUX HJIEMEHTOB
NEPBBIX TPEX NEPHOJOB, KalMs, KAJIbLMS M WX COCAVMHEHUH B COOTBETCTBUM C IOJOKEHHEM
AJEMEHTOB B [lepnoauyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMUMHYECKOM CBSI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIIaTypa HEOPTraHWYECKHUX BEIIEeCTB. XWUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHUN, TEeHETUUECKas CBSI3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX peaKIUil MO0 pa3iNYHbIM IMpU3HAKaM (10 YUCIY U COCTaBY
YYacCTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIJI0BOMY 3 (DEKTyY, M0 U3MEHEHHUIO CTENEHE OKUCIeHUS
XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYAaCTHIO KaTaau3aTopa). K30- U S3HAOTEPMUYECKHE
peakuuu, TEPMOXUMHUYECKUE YPAaBHEHUS.

[TonsiTie o ckopocTn xXuUMHUYeckod peakiuu. [loHaTne 00 0OpaTUMBIX W HEOOpPATUMBIX
XUMUYECKHUX peakiusix. [IoHsATHe 0 TOMOTeHHBIX U TeTepOTreHHbIX peakuusax. [lonsaTue o katanuse.
[TonaTHe 0 XMMHUUYECKOM paBHOBeCHU. PAKTOPBI, BIUAIOIIKUE HA CKOPOCTh XUMUYECKON PEAKLUU U
MI0JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUHM, JJIEKTPOHHBIA OallaHC  OKHCIUTENIbHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBlI€HUE YPAaBHEHHM OKHCIIATEIbHO--BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOTO OaaHca.

Teopust 3I€KTPOIUTHYECKON AMCCOLMALMM. OJIEKTPOIUTHI M HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHNW3M JUCCOLMAIMU BEIECTB C Pa3JIMYHBIMU BHJIAMHM XMMHUYECKOW CBs3U. CTEreHb
muccouranuu. CUbHbIE U ca0ble 3JIeKTPOIHUTHI.

Peakumu noHHOTO OOMEHa. YCJOBUS NPOTEKAHUS PEAKLUUH HOHHOTO OOMEHa, MOJIHbIE U
COKpalllEHHBbIE MOHHBIE YypaBHEHHMs peakuuii. CBOHCTBa KHCIIOT, OCHOBAaHMH M COJE€W B CBETE
MIPEACTABICHHI 00 JIEKTPOIUTUUECKON nuccormanuu. KadecTBeHHbIE peakiiuu Ha HOHBL. [loHsTHE
0 THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METAJIJIOB U HEMETAIUIOB (TpaduTa U anmasa), CIIOKHBIX BEUIECTB (XJIOPHIa HATPHsI ), UCCIICIOBAHHE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH peakiMu OT BO3JACHCTBHA Ppa3IUUHBIX  (DaKTOpOB,
UCCJIEIOBAHUE DJIEKTPOIIPOBOJHOCTA PACTBOPOB BEIIECTB, Mpollecca JUCCOLUAIUU KHCIOT,
nienoue M cojeil (BO3MOXHO HCIIOJIb30BAaHHME BHJEO MaTEpHalioB), IPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKM NPOTEKaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BBIJICJIEHUE Ta3a, OO0pa3oBaHHE BObBI), OMBITOB, WILTIOCTPUPYIOIIUX NPUMEPBl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKIHU (rOpeHue, peakiuH pas3lIoKEeHUs, COEJAMHEHHs), pPacllo3HaBaHUE
HEOPraHMYECKUX BEHIECTB C TOMOIIbIO KAayeCTBEHHBIX pEaKIMil Ha MOHBI, pElIeHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtansbl 1 MX coeIUHEHUS

OO61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHH
okucnenus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJOTCHOB. XWUMHUUYECKHE
CBOMCTBa Ha IMpuMepe XJiopa (B3aUMOACIHCTBHE C MeETaIaMH, HEMETaJlJIaMH, IIeJIOYaMH).
XnopoBogopon. ConsHas KHCIIOTa, XUMUYECKUE CBOICTBa, MOJIy4YeHHUE, NpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJAOPOZAa HAa OpraHU3M 4elloBeKa. BaxkHeilline XJIOpUIpl U UX HAXOXKICHHE B
pUpoIe.

OO6mas xapaktepuctuka osyeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble CTerneHu oOkucieHus. CTpoeHue M (HU3MUECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJIa U Cepbl. AJUIOTPONHBIE MOAUDUKAIINY KUCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEpHI.
CepoBoaopo, cTpoeHue, pu3nueckue U XuMudeckue cBoiicTBa. OKCUABI cepbl KaK MpeICTaBUTENN
KUCTOTHBIX OKcuAoB. CepHasi Kuciora, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak
NpEJCTaBUTENsl Kilacca KHUCIOT U crenuduueckue). XUMUYECKHE pPEaKLuu, JIeXallue B OCHOBE
MIPOMBIIIUICHHOTO CTOco0a TOJydYeHHs] CepHOW KHCIOTHL. [IpuMeHnenme cepHoil KucimoThl. Coiu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxneHnue cepsl U €€ COeJMHEHH B
npupoje. XUMHUYECKOE 3arpsi3HEHHE OKpYJKaroIled cpelbl COSCAMHEHUSMH Cepbl (KUCIOTHBIC
JIOX/IM, 3arpsiI3HEHUE BO3/1yXa U BOZOEMOB), CITIOCOOBI €r0 PEA0TBPALICHHUS.

O6mas xapakrtepuctuka diemMeHToB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHHE B IPUPOJIE, PU3NIECKUE U XUMUYECKHE
coiictBa. KpyroBopor a3zora B mpupone. AMMHaK, €ro (Qpu3MUecKue W XUMHYECKHE CBOICTBA,
nojy4yeHue u npuMmenenue. Coin aMMOHUS, UX (pU3NUYecKre U XUMUYECKHUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha HMOHBI aMMOHHS. A30THas KHCIOTa, €€ MoylydeHue, (hu3nueckue u
XUMUYECKHE CBOMCTBa (OOIMME Kak TPEICTABHTENS Kiacca KHUCIOT U CHenudUUIEcKue).

Hcnonp3oBaHne HUTPATOB M COJICH aMMOHMS B KayeCTBE MHUHEPAIBHBIX YAOOpEHHH. XUMHUECKOE



3arpsi3HEHNE OKPY’Kalolel cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
nouBHI U BoJoéMOB). Docdop, ammorponubie Mmoaudukanuu dhocdopa, GU3NUecKue U XUMHIECKUE
croiictBa. Oxcun dochopa (V) u dochopras kucnora, pusnuecKue W XUMHUYECKHE CBOWCTBA,
nosydyeHue. Mcnonb3oBanue ¢hochaToB B KauecTBe MHHEPATBLHBIX YI00pEHUH.

O6mas xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBbIC CTETICHU OKHUCIICHUS. YTJIEPOJ, aUIOTPONMHBbIE MOAU(MUKALNU, PACIPOCTPAHEHUE B
npupose, GU3NYECKUe W XUMHUYECKHe CBOMCTBa. AncopOmusa. KpyroBopoT yriepoaa B Mpupoe.
Oxcupapl yriepoja, ux (QU3NYECKHe U XMMHUYECKHE CBOWCTBA, JCMCTBHE HA >KUBbIE OPTaHU3MBI,
MOJyYCHHE M TPUMEHEHHE. DKOJOTMYCCKHE MpoOJIeMbl, CBsA3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIO0TEe3a TI00aThbHOTO MOTETUICHUS KIIMMAaTa, MapHUKOBBIA () PeKT. YToNbHas KUCIOoTa U €€ COJH,
X (U3MYECKHWe U XUMHUYECKUE CBOMCTBA, MOJMyuyeHHWE U MpuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM
XO351CTBE.

[TepBoHauanbHpIe TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHUSX YIIepoia
(MeTaH, 3TaH, STWICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCycHas Kuciota). [IpupoaHbie HCTOYHUKA
YTJIEBOJOPOAOB (yTojb, MPUPOAHBIN Ta3, HEDTH), MPOAYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B
ObITy UM mnpomblluieHHOCTU. [loHATHE O OWONOrMYecKHW Ba)KHBIX BEIIECTBAX: KHUpax, Oenkax,
yIIeBOMaX — W WX PONH B JKU3HU 4YeNOBEeKa. MarepuallbHOE EIWHCTBO OPraHUYeCKuX W
HEOPraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBA, INOJY4YCHHE U TPUMCHCHHE.
Coenunenus kpeMHus B mpupoze. O6mme npencrasienus o0 okcuae kpemaus (V) u kxpeMHueBoit
kucnote. CHUIIMKATHI, X HCIIOIH30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH. BaskHEHIITNE CTPOUTEIBHEIC
MaTepuanbl: KepamHKa, CTeKJIo, IeMeHT, OeToH, xene300eroH. IIpobmeMbr Ge3omacHOTrO
MCIIOJIb30BaHUS CTPOUTENBHBIX MaTepHasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YCHHE O0pa3lloB HEOPTraHMYECKHX BEUIECTB, CBOWCTB COJSIHOW KHUCIOTHI, IPOBEICHHE
KAueCTBCHHBIX pEaKIHWii Ha XJIOPUI-HOHBI M HAONIOJCHWE MPHU3HAKOB MX MPOTEKAHMS, OIMBITHI,
oTpaxarolue (puanyeckue M XMMHYECKHE CBOMCTBA TajJOT€HOB M UX COEAMHEHHM (BO3MOXHO
WCIIOJIb30BaHUE BHUCOMATEPHAJTIOB), O3HAKOMJICHHE C 0O0pas3laMu XJIOPUAOB (TaJOTeHUIIOB),
O3HAKOMJICHHE ¢ o0OpasmamMu cephl M €€ COeINMHEHUSMU (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEpHANIOB),  HAOMIOJeHUE  mporecca  OOyriauMBaHUS — caxapa TOJX  JCWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YYCHHE XMMHYECKHUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHUCJIOTBHI, MPOBEJECHUE KAueCTBEHHOM peakIuu Ha cyiab(haT-WoOH M HaONI0JeHHE Npu3HaKa eé

NPOTEKaHUs, O3HAKOMJICHHE C (M3NYECKHMMH CBOICTBaMHU a30Ta, ¢ochopa M HX COeIUHEHHUN



(BO3MOXXHO HCIIOJIL30BAaHUE BUCOMATEPUATIOB), oOpa3liaMHu a30THBIX U (HOChHOPHBIX yIOOPECHHIHA,
noJTydeHue, coOMpanue, paclo3HaBaHue U U3yUYeHUE CBOMCTB aMMHUaKa, MIPOBEICHUE KaYeCTBEHHBIX
peakuuii Ha HOH aMMOHUS U Pochar-uoH U U3yUYeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOIb30BaHHE BUIAEOMATEPUAJIOB),
U3y4YeHHE MOJeNield KPUCTAUIMYECKUX PelEToK anmasa, rpadura, QysuiepeHa, 03HaAKOMIIEHUE C
IpOIIECCOM  aJCcOpOLIMK  pPAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U yCTPOHCTBOM
MPOTUBOTA3a, TMOJyYeHUE, COOMpaHue, pacro3HaBaHUE M W3YUYCHHE CBOMCTB YIJIEKHCIIOTO Tasa,
IIpOBEJIcHNE KayeCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-WOHBI W W3Y4YEHHE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHME C NPOAYKLUHWEHW CHIMKATHOM IPOMBINIJICHHOCTH, PEIICHHE
HKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme « BaxkHelme HeMeTaulbl U X COSAMHEHUS.

MeTtasjibl M MX COeUHEHUS

OO61mas xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METaJVIOB HA OCHOBAHHUM UX IMOJIOKEHUS
B Ilepuogmueckoil cucreme xumuueckux syemMeHToB JI. M. MenpgeneeBa M CTpOEHHUS aTOMOB.
Crpoenue wmetawioB. Metaminueckas CBSI3b M METAJUIMYECKAsh KPUCTAJUIMYECKash pelérka.
ONEKTPOXUMUYECKUNA psAJ  HampsKeHUM MeTamwioB. (Du3nyeckue U XUMUYECKHE CBOWCTBA
MeTaiioB. OOmme crnocoObl moiayyeHus: MeTawioB. [loHsTHEe O KOppO3UHM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Kopposuu. CraBbl (CTayib, YyTryH, NIOPATIOMUHUHN, OpoH3a) M UX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[I{erounble MeTAILIBL: IOJI0KEHUE B [Ieproanueckoit cucreMe XUMHYECKHUX dieMeHToB /[I. M.
MenneneeBa, CTpOEHHE UX aTOMOB, HAX0XIEHHUE B Npupoae. Pu3ndyeckne 1 XUMUYECKUE CBOKMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUIPOKCUJIBI HATpusl U Kaius. [IpuMeHeHne menouHbIx
METAJJIOB U UX COCUHECHUM.

[IlenoyHO3eMENBHBIE METAIUIBI MArHUK U KaJIbLUHU: MOJIOXKeHHE B llepuoanueckon cucreme
xumudeckux sieMeHtoB J[. M. MenpeneeBa, CTpoeHHME WX aTOMOB, HAxXO0XXICHUE B MPHUPOJE.
dusnyeckre W XUMHUYECKUE CBOMCTBA MarHusg M Kajdblys. BaKHeHINe COEOIUHEHUSA KaJIbIWS
(oxcun, ruapokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuogmueckoil cucreMe Xxumudeckux asiemeHtoB [l .
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXKJIEHHE B mpupoje. PU3MYECKHe U XMMHYECKHE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCUAA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoir cucremMe xumudeckux osnementoB [, .
MenzeneeBa, CTpOEHUE aTOMa, HaXOXKJAEHUE B mpuponae. PU3MUEecKue M XUMHUYECKUE CBOMCTBA
xkene3a. Okcunpbl, rumpokcuasl u comm kenesa (1) m sxemesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:



03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB, UX (PU3UUECKUMH CBONCTBaMH, U3YUECHHE
pPE3yNBTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIOJB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA Kalbllud MW HaTpust C BOJOM (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHUAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIecca TOpEHUs Keinesa B
KHCTI0po/ie (BO3MOXKHO HCIOJIb30BAHNE BHIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHNS KaUeCTBEHHBIX
peaKiiii Ha MOHBI: MarHWs, KalbllUs, aJroMHHUsSA, nuHKa, xene3a (I1) u xemesza (M), mequ (1),
HaOJI0/IEHUE U ONMHCaHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPUS, KIS U KaJIbIHS
(BO3MOYHO HCIOJIb30BAHHUE BUJCOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA
ATIOMUHUS U THIPOKCHJA IIMHKA, PEIIeHUE SKCIEpUMEHTAIbHBIX 3a1ad mo Teme «BaxHeilmue

MCTaJJIbI 1 UX COCAUHCHU ).

XuMHs 4 OKpY:KamoLas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM >KM3HM 4YelIOBEKa. be3ormacHoe ucnosib30BaHUE
BEIIECTB M XHMHUYECKUX peaknuii B ObITy. [lepBas momomnlp TpH XUMHUYECKHUX OXOrax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karolleil cpenbl (mpeneibHas JOMyCTUMas KOHILIEHTpAIHs
BemecTs, ganee — [1J1K). Poib XxuMun B pereHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanust MexXnpeaIMeTHBIX CBA3€H MpH M3y4YeHUH XUMHUHU B 9 Kilacce OCYIIECTBISIETCS
4yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK ¥ TOHSTUMN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: HAy4YHbIN (DaKT, rumoresa, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(ukamusi, TMepUOJUYHOCTh, HAONIOJCHUE, OJKCIEPUMEHT, MOJEIMPOBAaHUE,
U3MEpEHHEe, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(PEKT, TEXHOTIOTHUS, MaTePHAIIBI.

®usnka: MaTepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIbI,
pPaAMOAaKTUBHOCTb,  MOJIEKYJa,  JJEKTPUYECKUH  3apsAl, MPOBOJHUKH,  IOJIYIPOBOIHHKH,
JTUAIIEKTPUKH, (DOTOAJNEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHE BeIlecTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTUYECKAsT PEHIETKA, CIUIaBbl, (PU3MUECKUE BEITUUYMHBI, €AMHUIIBI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunTes, apixanue, Owocdepa, 3KOCHUCTEMA, MHUHEPAIbHBIE YIOOpEHWS,

MHKPOIJIEMEHTBI, MAKPO3JICMEHTEI, TNTATCIIbHBIC BEIICCTBA.



['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TTOPOBI, TTOJIE3HBIE UCKOMAEMBIE,

TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JluuHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ€ OOy4eHHs XMMHUU B €IMHCTBE y4eOHOW M BOCHHUTATEIbHOW AEATEIHbHOCTH B
COOTBETCTBUU C TPATULIUOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSMU, TPHUHITHIMH B OOIIECTBE MpaBUIIaMH U HOPMaMHU TIOBEIEHUS U CIOCOOCTBYIOT
poleccaM caMONO3HaHMs, CAaMOPA3BUTHS U COIIMAIN3AMNA 00YyYarOIIHUXCSl.

JluuHOCTHBIE pe3yibTaThl OTPaXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIlMH M PACIIMPEHUE OIbITa JEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSL:

LIEHHOCTHOTO OTHOUIEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAaHUsl 3HAYCHHUS XHMHUYECKOM HAyKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEPHOW WH(POpMAIMEH O MEepPelOBBIX TOCTIKEHUSX U OTKPBITUSIX
MHUPOBOI U OT€YECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOIlCTBE MUpa
1 00IIEeCTBa;

2) rpakIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W MpaBUJaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, KOMMYHHUKaTUBHOMN KOMITIETEHTHOCTH B 0OIIECTBEHHO TIOJIE3HO,
y4e0HO-UCCIEeI0BATeNIbCKOM, TBOPYECKOM W JOPYrMX BHAAX JESTENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HO COBMECTHOW IESATEILHOCTH MPHU BBIOJHEHUU Y4YeOHBIX, MMO3HABATENBHBIX 3aj/1ad,
BBITIOJTHEHUH XMUMHYECKUX OJKCIIEPUMEHTOB, CO3JaHMHM Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHUIO U B3aUMOIIOMOIIM B TpOIEcCe ATOW Y4eOHOW NeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJCHNE U MTOCTYIKU CBOMX TOBAPUIIEH C MO3ULIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHNS:

MHPOBO33PDEHUECKHE  MPEJACTABICHUS O  BEIIECTBE M XMMHUYECKOW  pEaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH W COCTABJISIOLIAE OCHOBY IS

NOHMMAaHMS CYIIHOCTH HAayYHOH KapTHHBI MUpa, MPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX



pa3BUTHS NPUPOABI, B3AUMOCBS3SIX YENOBEKa C MPUPOJIHON Cpeiod, O POJIM XMMHUU B MO3HAHUU
JTUX 3aKOHOMEPHOCTEH;

[I03HABATENIbHBIE MOTHUBBI, HAIIPaBICHHBIE HA IIOJYYEHME HOBBIX 3HAaHUNH II0 XUMHH,
HeoOXoauMmble ISl OOBSICHEHUS HAOMIOJAaeMbIX MPOLIECCOB M SBJICHHM, I03HABATEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON paboThI ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYNHBIMH TEXHUYECKHMMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpec K OOyYeHHI0 M TO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa3oBaHnI0, MPOEKTHOM W HCCIEI0BATENbCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHs 00y4eHUS B abHEHIIIEM;

4) popMUpPOBaHUSA KYJIbTYPHI 310POBbS:

OCO3HaHHWE IIEHHOCTH H3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBbIO, YCTaHOBKHU
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIEACTBUNA U HENPUATHE BPEIHBIX MPHUBBIUEK
(ynotpeOyieHUsI alKorojisi, HApKOTUKOB, KYpPEeHHS), HEOOXOAMMOCTH COOJIIOJEHHS TpaBHII
0€30IaCHOCTH ITpU OOPAILICHUH C XUMHUUECKUMH BELIECTBAMU B OBITY U PealbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY HM3y4YeHUIO Mmpodeccuil U Tpyaa pasIuyHOTO pojia, yBaKeHHE K
TPYZy U pe3yJsibTaTaM TPYJOBOH I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX
3HAHUH 10 XUMUH, OCO3HAHHBIM BBIOOP WHAMBUIYATBHON TPAeKTOPUH MPOJOIDKEHHUS 00pa30BaHHS
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTM K XUMHUH, OOILIECTBEHHBIX HHTEPECOB H
NMOTPEeOHOCTEH, yCTENIHON MPOPECCHOHATBHON JIEATEILHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B IPOPECCHOHATIBHOM cpee;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHMUS:

9KOJIOTMUECKU I11eJ1IeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY KM3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMS, NMOHMMAaHHE IIEHHOCTH 3I0pOBOro M Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHHE
[IEHHOCTH COOJIIOJICHHs MpaBuUil 0€30MacHOro MOBEACHMS MpHU paboTe C BELIECTBAMH, a TAKXKe B
CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUS, [TOJIy4aeMble TPU U3YUCHUU XUMUH, Ul pelIeHHs 3a1ad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOM CpPENOM, I IOBBILICHHUS YPOBHS 3KOJIOIMYECKOMU
KYJIbTYpBl, OCO3HaHHUS TJIOOAIBHOTO XapakTepa SKOJIOTMYECKUX MPOoOJeM M MyTed WX pelIeHHUs
MOCPEACTBOM METOJ0B XMUMHH, HKOJOIMYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B

MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.



METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAUMMBIE s (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAayYHbIe MOHATUS (3aKOH, TEOpHUs, HMPUHIMIL, THUIOTe3a, (akT, CUCTEMA,
IpOIECC, SKCIEPUMEHT U JIpyroe.), KOTOpbI€ HCIOJb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Yy4EOHBIX
IpeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMH M3 3TUX MPEeIMETOB (hOPMHUPOBATh MPEACTABIECHUE O
[IEJIOCTHOM HAay4YHOW KapTUHE MHpa, M YHUBEpCalbHble Yy4deOHBbIC NeicTBUSA (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOphIE 00OecreuuBaloT (OPMHUPOBAHME TOTOBHOCTH K

CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO YUEOHOM 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue aAeMcTBUS:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUJICHUS MpPH OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHSATHN (BBIACISITH UX XapaKTepHbIEC MPU3HAKH, YCTAaHABINBATH
B3aUMOCBS3b C ,Z[pyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIB30BATh IMOHATUA I 06’[:$ICH€HI/I}I OTOCJIBHBIX (baKTOB
U SBJICHUH, BHIOMPATh OCHOBAaHHS M KPUTEPHM IS KiIacCU(UKAIUM XMMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUid, yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIC CBSI3M MEXIy OOBEKTaMHU
W3YUYEHUs, CTPOUTD JIOTUUECKHUE PACCYKICHHS (MHIYKTHBHBIC, IETyKTUBHBIE, TI0O AaHAJIOTHH ), JIEJIaTh
BbIBOJbI U 3aKJIIOUYCHU A,

yMeHI/IG HpI/IMeHHTB B Hpouecce IIO3HAHUs ITOHSTUSA (Hpe,Z[MeTHBIG n MGT&HpGI[MGTHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HCIOJB3yeMble B XHMHH, NPEOOPa30OBHIBATH IIUPOKO
MPUMEHSEMbIE B XHMHUHU MOJICIbHBIC TPEICTABICHUS — XUMWYECKMA 3HAK (CHMBOJI JJIEMEHTA),
XuUMHUYecKkass (opMyla M ypaBHEHHE XUMHUYECKOM peakuud — TpU pelIeHUuH ydeOHO-
IIO3HABaTCJIIbHBIX 3a1a4, C y‘IéTOM 9TUX MOJICJIIBHBIX Hpe,Z[CTaBJIeHI/Iﬁ BBIABIIATE U xapaKTemeBaTL
CYIIECTBEHHBIC NMPU3HAKUA M3yYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XMMHYECCKUX PEaKIUH,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CIICJICTBEHHBIE CBSA3U U TPOTUBOPEYHS B N3yUaEeMbIX
Hpoueccax U SIBJICHUAX.

ba3oBble ucciaenoBarebCckue JeHCTBUA.

YMEHHUE MCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KA4E€CTBE MHCTPYMEHTAa IO3HAHMS, a
Tak)k€ B KauyeCTBE OCHOBBI UId (OPMUPOBAHUS THUIMOTE3bl IO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX Cy)KI[GHHfI;

npuoOpeTeHUe OMbITa MO IUIAHUPOBAHUIO, OPTaHU3alMM M TPOBEJICHHUIO YYCHHYECKHX
SKCTIEPUMEHTOB, YMEHHUE HAOII0JaTh 32 XOJOM IPOIEcca, CaMOCTOSITEIHLHO MPOTHO3UPOBAThH €T0
pe3yabTatr, GOopMyIupoBaTh OOOOIIEHHWs] W BBIBOJBI 1O pe3yJbTaTaM MPOBEAEHHOTO OIIBITA,

WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.



Pabora ¢ undopmanmueii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U HHTEPIPETHPOBATH NHPOPMAITUIO PA3IMYHBIX BUJIOB U
dbopM TpencTaBICHHs, MOJTYYaeMyI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COZepX aHUsl, CIPaBOYHbIE 1MOCOOus, pecypchl MIHTepHEeTa), KpUTUYECKU OIICHUBATh
POTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHUE MPUMEHSTh Pa3IMYHbIE METOMBI M 3allpPOCHl MPHU MOWCKE M 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX ISl BBIMIOJIHEHUSI YYEOHBIX M MO3HABATENBHBIX 33]a4
OTpeNIeIEHHOTO THUIA, TMPUOOpPETEeHHWE OmbITa B O00JIACTH WCIOJb30BaHUS HWH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJCHHUE KYJIbTYpOH aKTUBHOTO HCIIOJNB30BAHMS Pa3TUUHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMy TPEICTaBICHUS
uH(bOpMAllMM W WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
npyruMu (popmamu rpa@uKku U UX KOMOUHAITUSMH,

yMEHHE HCIOJb30BaTh W AaHAJU3UPOBATh B IMpolecce yuyeOHOW M MCCIIe0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETHCKOTO X035HCTBA U TPAHCIIOPTA HA
COCTOSIHHE OKPY’KAOLIEH PUPOJHON CPEIBL.

KoMMyHHKaTUBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS:

YMEHHUS 3aJlaBaTh BONPOCHI (B Xojae auasiora W (WIW) JUCKYCCHH) TIO CYIIECTBY
oOcyxgaeMoli  Tembl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS IPEICTABIATh MMOTYYEHHbIE Pe3yJIbTaThl MO3HABATEIBHON AESTEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JejaTh MPE3EHTAIMI0 pPe3yJbTaTOB BBIMOJIHEHHUS XUMHYECKOIO
JKCIIepUMeHTa (J1a00paTOpPHOTO OMbITa, JAOOPAaTOPHOM paboOThl IO HCCIEIOBAaHHIO CBOWMCTB
BEIIIECTB, YU€OHOT O MPOEKTA);

yMEHHUSI y4eOHOrO0 COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIbHOW M
HCCJIEIOBATEIbCKOM JESTeIbHOCTH MPHU PEIICHUU BO3HUKAIOIINX MPoOJieM Ha OCHOBE yuéTa 00LIuX
WHTEPECOB U COTJAcOBaHUs MO3UIUK (0OCYKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIHSI COBMECTHBIX JEHCTBUI, ONpeieJICHIe KPUTEPUEB O OLIEHKE Ka4eCTBA BHITIOJHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS:

YMEHHE CaMOCTOSITEILHO OMPENENSITh IS ACATEeIbHOCTH, IJIaHHPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIILHOCTD, BRIOMpATh Hanboee
3¢ exTUBHBIC CTTOCOOBI pEIICHUsT YIeOHBIX M TT03HABATEIBHBIX 3371a4, CAMOCTOSATEILHO COCTABIISITh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JIEUCTBUN MPU BBHINOJIHEHUU 3aJaHUNA C Y4ETOM

MOJIY4YCHHSI HOBBIX 3HaHUH 00 N3y4aCMbIX 00BeKTax — BCIICCTBAX U pCaKUUAX, OLCHUBATH



COOTBETCTBHUEC  IIOJIYUCHHOI'O  pE€3yjbTaTa 3asBIICHHOM neim, YMCHHC  HCIIOJIB30BaTb U

AHAJIN3UPOBATHL KOHTCKCTLI, IPCAJIaracMbIC B YCIIOBUH 3aI[aHHI>'I.

NPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpenMETHBIX pe3ylbTaTOB II0 OCBOEHHUIO O0053aTEIbHOIO COACpKAHMUS,
YCTAHOBJICHHOTO JIaHHOM  (enepanbHOl  paboueil mporpaMMoil, BBIJCNSAIOT: OCBOCHHBIC
00yYaromyMUCs Hay4HbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHM, criennduieckue s mpeAMeTHON
ob0nactu «XuUMUS», BUIAbI JNEATEIHLHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHUA, €r0 WHTEpIpeTalHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHmy oOyueHus B 8 KJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

o PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUN
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OIHOPOAHAE W HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHas W MOJIEKYJISIpHasT Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBasi JA0JIsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00bEM, OKCHUI,
KHCJI0TA, OCHOBAHUE, COJIb, AIEKTPOOTPHULATEIbHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peaKlns,
KJIaccu(uKalusl peakiyid: peakUud COCJUHEHUS, PEaKIMU Pa3JI0KEHUS, PEaKIHHU 3aMELICHHS,
peakiuu oOMeHa, dK30- ¥ DHJIOTEPMHUYECKHE PEAKIIUU, TETUIOBOM A (EKT peakiuu, siApo aToMa,
JJIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTa b, paguyc aToMa, XMMHYECKas CBS3b, MOJSpHAs U
HENoJIsIpHasl KOBAJEHTHAs CBSA3b, MOHHAs CBSA3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas IO
BeleCTBA (IIPOLICHTHAs! KOHIEHTpAIsl) B paCTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATHH U MPUMEHSTH 3TH
MOHSTHS IIPH OMUCAHUU BEILIECTB U X MPEBPAIICHHI;

o UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHUS (OpMYJN BEIIECTB H
YpaBHEHUN XMUMHUUYECKUX PEAKIUN;

o OTpEeeNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OMHApPHBIX COECIUHEHHSX, MPUHAJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIacCy COCIWHEHHMA 10 ¢dopmysiaM, BHUJ XHUMHYECKOW CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUUYECKUX COCANHEHHUSIX;

o packpbiBath cMbIci Ilepuoanueckoro 3akoHa J[. M. Menneneesa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX IIOJIOKEHUS B
[leproauueckoii cucTemMe, 3aKOHOB COXPaHEHUSI MaccChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO--

MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOTaJipo;



o ONHUCBHIBATh U XapakTepuszoBaTb TaOnuuHyro (opMy Ilepuoguueckoil cucTemsl
XMMHMYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJaBHas mnoiarpynmna (A-rpynma)» U «1noOouHas
noarpynna (b-rpynmna)», Manble W OoJsiblIME€ TEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIE
umerotca B Tabmuue «llepuoanueckas cucrema xumuueckux snemeHtoB Jl. M. MenneneeBa» ¢
YHMCJIOBBIMHM XapaKTEPUCTHUKAMH CTPOCHMsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz sapa,
o0111ee YncIIo JIEKTPOHOB U paclpeieIeHUe UX 110 2JIEKTPOHHBIM CII05IM);

o KJacCu(UIUPOBaTh ~ XUMHUYECKHE  JJIEMEHTHI, HEOpPraHMYeCKHMEe  BEIIECTBa,
XMMHYECKHE peaKklMU (M0 YHUCIy M COCTaBYy YYACTBYIOIIMX B pPEAKIUM BELIECTB, MO TEIJIOBOMY
dbdexry);

o XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3TUYHBIX
KJIACCOB, TOATBEP)KIasi ONMCAaHUE IPUMEpPaMH MOJIEKYJSIPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIU;

o IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4e€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUM B PA3JIUYHBIX YCIOBUSAX;

o BBIUNCIIATh OTHOCUTENBHYIO MOJEKYJSIPHYIO W MOJSIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMEeHTa M0 (hOpMyJie COSANHEHHs, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIIHH;

o IPUMEHSTh OCHOBHBIE OIlE€pPAllMM MBICIIUTEIbHON JESITENbHOCTH — aHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aluio, KilacCu(UKaluio, BBIIBICHHWE  MPUYUHHO-
-CJICZICTBEHHBIX CBSI3€W — JJI M3YYEHMsI CBOWCTB BELIECTB U XMMHMUECKUX PEAKIIUM, €CTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOJIOJICHNE, U3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN );

o CJIeZIOBaTh IpaBWJIaM IIOJIb30BAaHUS XMUMHMUYECKOW TIOCYJOoH U J1a0OpaTOpPHBIM
000pyI0BaHUEM, a TAK)KE MPaBUJIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSIMHU
IO BBIMOJHEHUIO J1a00PATOPHBIX XUMUYECKHUX OIBITOB 110 MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX
BEIIECTB (BOAOPO/A M KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OIPENIeIEHHON MacCOBOW J0ien
pacTBOPEHHOIO BELIECTBAa, IUIAHUPOBATb U IPOBOJUTH XUMHYECKHE HKCHEPUMEHTBHI 11O
paclo3HaBaHUIO pAcTBOPOB IIEJOYEH M KHUCIOT C [OMOINBIO HHAMKATOPOB  (JIAKMYC,
dbenondTanenH, METHIIOPAHXK U JPYTHE).

K xoHiy oOyuyeHus B 9 KJjacce INpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

o PacKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX IOHATHI: XUMHYECKUN JJIEMEHT, aTOM,
MOJIEKYJ1a, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO, CJIOKHOE BEILECTBO, BAaJIEHTHOCTb,

OJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCIICHHA, XHMHUUYCCKasA pPCaKud, XHUMHUUYCCKasA CBA3b,



TEIIOBOM 3(QexT peakuuu, MoJb, MOJSPHBIAH 00BEM, pacTBOP, DIEKTPOIUTHI, HEIIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAS. JTUCCOLMAIMS, pEaKIUd HMOHHOrO OOMEHa, KaTaau3arop, XUMHUYECKOe
paBHOBecHe, 0OpaTHMble M HEOOpaTHMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKLIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAaHOBJECHHE, aJUIOTpOnusi, amM(pOTEpHOCTbD,
XUMHYECKasl CBsA3b (KOBaJEHTHAs, HOHHAS, META/NINYecKas), KpUCTAJUTMUECKas PeETKa, KOPPo3us
METAJIJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON peaklyy, NpeAesbHO fomyctumas koHuentpanus 11K
BEIIECTBA;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U MPUMEHSTH 3TH
MOHSTHS IPH OMTUCAHUH BEILIECTB U X MPEBPAIICHHIA;

o UCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JJIsi COCTaBJIEHUS (OpMYJN BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIUK;

o ONpeAeNATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XHUMUYECKUX OJIIEMEHTOB B
COCIMHEHUSX PAa3IMYHOrO0 COCTaBa, NPUHAUICKHOCTh BEUIECTB K OMNPEAEIEHHOMY KJaccy
coequHeHUN Mo (opmynaMm, BUA XMMHUYECKOH CBA3M (KOBaJeHTHAas, MOHHAs, MeTajsindyeckas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMHUYECKOW (opMyIie, XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHUMN, TUIl KPUCTAINIMYECKOU PEIIETKHM KOHKPETHOTO BEILIECTBA;

o packpeiBaTh  cMmbica  [lepuommnueckoro 3akoHa J[. WM. MengeneeBa wu
JeMOHCTPUPOBATh €ro IOHMMaHME: ONMCHIBATH M XapaKTepu30BaTh TaOIMUYHYIO (opMy
[Tepuoanueckoit cCUCTEMbl XUMUYECKUX JIEMEHTOB: pa3inyarh MOHSTHS «rJlaBHas moarpymnmna (A-
rpynma)» u «mnobounas mnoarpynmna (b-rpynma)», manbie u OOJbIIME TEPHOJBI, COOTHOCHUTH
0003HauEHHsI, KOTOPbIE MMEIOTCS B MEPUOANYECKON TabiMIle, C YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUA aTOMOB XHUMHYCCKUX DJICMCHTOB (COCTaB " 3apsaa dapa, 06mee YHUCJIO JJICKTPOHOB U
pacmnpeneneHne uX Mo 3JIEKTPOHHBIM CIIO0SIM), OOBSICHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB 3JIEMEHTOB U HUX COEIMHEHUN B MpeJesiax MajblX MEepUOJ0B U TJIaBHBIX MOArPYyMI C
y4ETOM CTPOCHUS UX ATOMOB;

o KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUEC DJICMCHTHI, HCOPTaHUYCCKUC BCIICCTBA,
XUMHUYCCKUC PCAKIIUN (HO YUCIY U COCTaBy YYAaCTBYIOIIMUX B PCaKIMU BCHICCTB, 11O TCIIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);

o XapaKTepU30BaTh (OMHCHIBATh) OOIMME M CIENUPUISCKHEe XHUMHYECKHE CBOMCTBA
MPOCTHIX U CJIOXHBIX BELIECTB, MOATBEPKAasl ONMHMCAHWE MPUMEPaMU MOJIEKYJSPHBIX M HMOHHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIU;

o COCTAaBJIAATb YPAaBHCHUA 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu  KHCIIOT, H_IG.HO‘-IGI\/'I n
COJICH, TIOJHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKIUid HMOHHOTO OOMEHa, ypaBHEHHS PEaKIui,

MOATBCPKAAOIUX CYIHICCTBOBAHUC TeHETHYSCKOM CBSA3U MCIKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB;



. PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa ATHX PEaKIni;

o IMPOTrHO3UPOBATH CBOIICTBa BCIHICCTB B 3aBUCUMOCTU OT UX CTPOCHHA, BO3BMOKHOCTHU
NPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

o BBIUKCIIATh OTHOCHUTEIBHYI0 MOJIEKYIAPHYIO K MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEeHTa 10 (hopMyJie COSTMHEHHS, MaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIlnu;

° coOyoaTh TpaBWJIa IOJIB30BAHHMS XMMHUYECKOM mocyaod u  J1abopaTOpPHBIM
O60py,Z[OBaHI/IeM, a TAKXKC IpaBuia O6paH_I€HI/I}I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMMU I10
BBITTOJIHEHHUIO JTAOOPATOPHBIX XMMHYECKHX OITBITOB IO TOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJICKHCIIOTO Ta3a);

o MMPOBOAUTL PCAKIINU, ITOATBCPKAAOIINC Ka4eCTBEHHBLIN COCTaB PA3JINYHBIX BCIICCTB:
pacro3HaBaTh OIBITHBIM MYyTEM XJIOpUI-, OpOMHI-, MOAUI-, KapOoHart-, docdar-, CHUIUKAT-,
cynb(baT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUWA U MOHBI U3YYCHHBIX MCTAJJIOB, IPUCYTCTBYIONIUC
B BOAHBIX paCTBOpax HCOPraHMUICCKHUX BCIUICCTB,

. PUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEILHON JACATEIBHOCTA — aHAJIN3 U CHHTES,
CpaBHCHHC, 0606H_IGHI/IG, CUCTCMATU3alUI0, BBIABJICHUC NPUYMHHO-CJIICACTBCHHBIX cBsI3el — JJISL
U3yYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUii, €CTECTBEHHO-HAYYHBIC METOJIbI MTO3HAHUS —

HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne Koyaun4yecTBO Yacos
Paznenbl u TeMbl DJIeKTPOHHBbIE pecypchbl
n/m Bcero K/P Inp/pP
Paszgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMust — BakHast 00JIaCTh €CTECTBO3HAHUS U Bbu6nmuoreka [JOK
1.1 N 5 2
MPAKTHYECKOM JEATEIIbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
Bbu6nmuoreka [JOK
1.2 B 15 1
CHICCTEA T XHMITICCIHE peakiim https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaskHelilne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
bu6mmoreka [IOK
2.1 B .K ! 8] 6
O3AYX. RHUCIOPOLL. LIOHATHE OB OKCHax https://m.edso0.ru/7f41837c
bub OK
2.2 Bonopon. [lonsiTre o kucioTax u coysix 8 1 hgpg;?;i;iilm 17§41837¢
bub OK
2.3 Bona. PactBopsl. [ToHsiTHe 00 OCHOBaHUSX 5 1 1 hgp?;?;:;zi.m 17§41837¢
buo OK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUHN 11 1 1 hgp::jll:éelijz(li).ru 17§41837¢
HWroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoagnyeckas cucrema xummnueckunx 3jeMeHToB /I. U. Menneneea. CTpoeHue aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuun

[Tepuonnueckuii 3akoH u [lepuoanueckas

3.1 CHCTEMAa XMMHYECKHX 3ieMenToB [1. 1. 7 bubmmoreka I{OK https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
X . -

3.2 MMHHCCKAT CBA3E. OKHCIHTEIBHO 8 1 bubmuorexa IJOK https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIITUN



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

HWroro no pazneny 15 bubnmoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

9 KUIIACC

Ne KouunyecTBo 4acoB
Paznennbl u TeMbl DJIeKTPOHHBbIE Pecypchbl

n/n Bcero K/P  TIP/P
Pa3jen 1. BemecTBO 1 XUMU4ecKHe peakun
11 [ToBTOpEHME 1 yIITyOJIeHHE 3HAHWH OCHOBHBIX Pa3/eioB Kypca 5 1 bu6nuoreka [IOK

' 8 Kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKITHI 4 bubmmorexa [JOK

' P peartt https://m.eds00.ru/7f41a636
13 DIEeKTPONUTHIECKAs JUCCOMMAINSA. XUMHUYECKUE PEAKIINH B 3 1 1 bubmoreka [{OK

' pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHEHUS
51 OO01mast XapakTepuCcTHKa XUMUYeCKUX 31eMeHTOB VIIA- 4 1 bubmmoreka [JOK

' rpynnsl. Iamoreds https://m.edsoo.ru/7f41a636

OO01m1ast xapaKTepUCTHKA XUMHUECKUX AJIeMEHTOB V| A-rpynmsl. bu6nuorexa [IOK
2.2 . 6
Cepa u e€ coelMHEHUs https://m.edsoo.ru/7f41a636

53 OO0mas XxapakTeprucTHKa XUMHIECKUX 3JIEMEHTOB V A-TpyIIIbL. 7 1 bu6nuoreka [IOK

' A30t, hochop 1 UX COeaUHEHUS https://m.edso0.ru/7f41a636
54 OO1m1ast xapaKTepUCTHKA XUMHUECKUX AJIeMEHTOB |V A-rpynmsl. 8 1 9 Bu6muotexa [JOK

' Yraepon u KpeEMHHN U X COCTUHEHUS https://m.edsoo.ru/7f41a636
HWroro no pazneny 25
Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

bubmunoreka LIOK
3.1 006 7 4
HIHE CBOHCTBA METATLToB https://m.edsoo.ru/7f41a636

3.2 Baxnelimue MeTaibl M UX COSIUHEHUS 16 1 2 bubmunorexa LIOK



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

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

Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerectBa 1 Marepualisl B )KU3HA YEJIOBEKA 3 bubnmorexa LOK

' Hl p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne T KoaunuecTBO yacon 1 3
eMa ypoka ara JIEKTPOHHBIE PeCypchl
n/m P Beero K/P  TIP/P P pecyp
IIpeamer xumun. Pojab XUMUK B )KU3HM YenoBeka. Tena u bubnmorexa LOK
1 pel ’ ’ 1 https://m.edsoo.ru/ff0d21
BEILIECTBA
Oc
bu6mmoreka [IOK
2 [ToHsATHE O METOIAX IO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
re
buo6 OK
3 Hpa.IfTqucxaﬂ pabota Ne 1 «IIpaBuna paGoThl B 1aOOpaTOPUH U 1 htI:p;I:I;I/(r)T:.GGI;aS(]){).ru 1550423
puéMbI 00paIeHusl ¢ TaOOpaTOPHBIM 000PYI0BAHUEM) dc
bubmunoreka LIOK
4 Yucteie BemecTBa u cMecu. CriocoObl pa3eNieHns: cMece 1 https://m.edsoo.ru/ff0d26
ca
[Tpaxtrueckas pabora Ne 2 «Pa3neneHue cmecei (Ha epe bubmmorexa LIOK
THY o Ta Ne JIeHHEe cMecel (Ha IpuM
5 P P . A puMEp 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU ITOBApPEHHOM COJIN)» 8
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
XUMUYECKUE SJICMCHTBI. 3HAKH (CUMBOJIBI) XHMHUYECKUX bubnmorexa LOK
7 ’ 1 https://m.edsoo.ru/ff0d2b
3JIEMCHTOB
e8
bubmunoreka LIOK
8 IIpocThle U ClIOKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a



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

6¢

ATOMHO-MOJIEKYJIIPHOE YUEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2d
50

10

3aK0H MOCTOSTHCTBA COCTaBa BEIMIECTB. XUMUYecKas Gopmya.
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2e
ae

11

OTtHocuTenbHasa aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHasd
mMmacca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d32
3c

12

MaccoBas J0JI1 XUMHUYCCKOT'O 3JIEMCHTA B COCAMHCHU U

bubmunoreka LIOK
https://m.edsoo.ru/ff0d35
Oc

13

KonunuecTtBo BemecTBa. Mosib. Mosnsipaast Mmacca

bubmunoreka LIOK
https://m.edsoo.ru/ff0d52
30

14

dusndeckue ¥ XUMUUECKIE SIBJICHUA. XUMHUIECKast pCaKkuuAg

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37
fa

15

[Ipu3Haku U ycnoBHs MPOTEKAHUSI XUMUYECKUX PEaKIUil

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3a
16

16

3aKOH COXpaHEHHs MAacChl BEIIeCTB. XMMHUECKHE YPaBHEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d3b
88

17

Brrunciienust KoimuecTBa, MacChl BEIIECTBA 10 YPABHEHUSAM
XUMHYECKUX PEAKIUI

bubmunoreka LIOK
https://m.edsoo.ru/ff0d57
08



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHYECKUX peakinii (COeTUHEHHS,

bubmunoreka LIOK

18 https://m.edsoo.ru/ff0d3f
paslioKeHUs, 3aMEeIeHUsI, 0OMEHa) 34
buo6 OK
19 M. B. JlomoHOCOB — ytiéHHITI-aHuHKnone;[HCT. O06o0061EHNE U htI:p;I:I;I/(r)rTI.GeI;i,(])_E).ru 170440
cucreMarunl3anusia 3HaHUNU C4
KontponbHas padora Nel o teme «Bemecra ecKue bubnuorexa LIOK
HTPOJIbHAas T o] IO TEM TBAd U XUMHNY 151
20 P P B https://m.edsoo.ru/ff0d42
peaKIum
90
Bozayx — cmech razos. CocraB Bo3ayxa. Kuciopo 3JIEMEHT B bubnmorexa LOK
21 Ay i Ayxa. PoA https://m.edsoo.ru/ff0d44
npocroe BemecTBo. O30H 86
dusnyeckre 1 XMMUYECKHE CBOMCTBA KUCTOpoa (peakiuu bubnuorexa LIOK
22 poRa (peaxtt https://m.edsoo.ru/ff0d46
okucneHus, ropenue). [lonstue 06 okcumgax 14
CriocoObI TTosTyye KHCJIOpOJIa B 1a00opaTo bubmmorexa LIOK
II bl ITOJIYUCHUSA KUCJI B JI TOpUU N
23 Y POA patop https://m.edsoo.ru/ff0d49
IIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa 72
Teenn(())Boﬁ 3(1);};21: xm;nqzcmﬁ fgj;(um;, H(())H;ITI/IG oeCK BuGmorexa LIOK
TCPMOXUMHNY M BHCHUU -1 DHAOTCpMHUY nx
24 P P ’ AOTEP https://m.edsoo.ru/ff0d47
peaKusax
90
To o (Hed 0 eTaH). 3arps3HeHHUEe BO3/1yXa, CII0co0 bubmmorexa LIOK
I1JINB H Th, YT'OJIb 1 MCTAaH ). I'PA3BHCHUC B X IT bl
25 Y P AV, https://m.edsoo.ru/ff0d4c
€ro MPeJOTBPAIICHHUS
4a
bub OK
26 [Tpaktrueckas padota Ne 3 o teme «Ilomydenue u cobupanue htPtIp;I:I;I/?nTéeIzjasci.ru If0dda

KHCIIOpO/1a, U3yUYEHHUE er0 CBONCTBY

e2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — anemeHT u npocroe BeuecTBo. Haxoxaenue B

bubmunoreka LIOK

27 https://m.edsoo.ru/ff0d4d
IPUPOJIC
do
duznueckue €CKHe CcBoMcTBa Bogopona. 11 CHEHHE bubmmorexa LIOK
N34 e U XUMHNY 51 BOHUCTBA B . NMCHCHHA
28 Aopoxa. 1p https://m.edsoo.ru/ff0d4d
BOZOpOJA
do
bu6mmoreka [IOK
29 IToHsITHE O KACIIOTAX U COMIAX https://m.edsoo.ru/ff0d50
d2
but6mmoreka [IOK
30  Cnoco0sl moIy4YeHHs BOOPO/Ia B JabopaTopun https://m.edsoo.ru/ff0d4d
do
bu6 OK
31 [TpakTrueckas pabota Ne 4 H? teme «Ilomydenue u cobupanue htPtIp;I:I;I/(:nT.eeI;aS(Ef).ru If0daf
BOJIOPOJIa, U3YUYCHHUE €0 CBOMCTBY 4
bubmunoreka LIOK
32 | MousipHblii 00bEM ra3oB. 3akoH ABOTaIpo https://m.edsoo.ru/ff0d54
2e
B clie 00BEMa, KOJMYECTBA BEIIECTBA I'a3a 10 ero bubmmorexa LIOK
BIYNCJIICHUSA BEM JINYCCTBA B TBaA I II T
33 ’ o . https://m.edsoo.ru/ff0d55
I/IBBGCTHOMy KOHI/I‘IGCTBY BEIICCTBA UJIN O6’beMy ao
Brrancienus 00EMOB ra30B 110 YPaBHEHHUIO PEAKIIMU HAa OCHOBE Bubmmorexa [IOK
34 . N yp peakdl https://m.edsoo.ru/ff0d57
3dKOHa O6’b€MHBIX OTHOIICHHUU T'a30B 08
bu6mmoreka [IOK
35 du3nvecKue U XUMUYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d58
7a
36 CoctaB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX bubmmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

https://m.edsoo.ru/ff0d59
e2

Bopna xak pactBoputens. HacbleHHbIE 1 HEHACBIILICHHBIE

bubmunoreka LIOK

37 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE 40
38 HpaKTquc':.Kaﬂ [33.60Ta No f o TeUMe «HpI/IFf)TOBJ'IGHI/Ie pacTBOpPOB ﬁgggﬁf;igﬁﬁl ffod5e
C onpeeaEHHON MacCOBOH J10JIeit pacCTBOPEHHOTO BEIIECTBA» ba
bu6mmoreka [IOK
39 KonTtpomnsHast pabora Ne2 o teme «Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d63
42
bubmunoreka LIOK
40  Okcwupusl: cocTaB, KIacCH(pHKAIHSI, HOMEHKIATypa https://m.edsoo.ru/ff0d66
4e
[TosydeHre U XUMUYIECKHUE CBOWCTBA KUCIIOTHBIX, OCHOBHBIX 1 Bubmmorexa LIOK
41 ’ https://m.edsoo.ru/ff0d66
aM(pOTEePHBIX OKCHJIOB
4e
bu6mmoreka [IOK
42  OcHOBaHUS: COCTaB, KJIaCCU(UKAIINS, HOMEHKIIATypa https://m.edsoo.ru/ff0d67
ca
but6mmoreka [IOK
43  TlomydeHue v XMMHUYECKHE CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67
ca
but6mmoreka [IOK
44  KucmoTsl: coCTaB, K1acCU(pHUKAIHs, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee
2
. bu6morexa LIOK
45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT

https://m.edsoo.ru/ffOdfee



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

2

Comnu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHHUS,

but6mmoreka [IOK

46 . https://m.edsoo.ru/00ad94
XAMHAYECKHUE CBOMCTBA
74
ITpaxTrueckas padora Ne 6. Pemmenune skcriepuMeHTaAIbBHBIX 32129 bubmorexa [IOK
47 P P T P . g https://m.edsoo.ru/00ad9b
o Teme «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCTUHECHHI 7¢
I'eneTnyeckas CBA3b MEXKAY KiIaCCaMH HEOPTaHUYECKUAX bubmorexa [IOK
48 . Y P https://m.edsoo.ru/00ad9a
COEIMHEHUN
50
bubmunoreka LIOK
49 O00011IeHME U cucTEMAaTU3alsl 3HAHUN https://m.edso0.ru/00ad9c
b2
KonrponsHag padora Ne3 o teme "OcHo € KJ1acc bubmorexa HOK
HTPOJIbHAasA T 05 I10 TEM HOBHBI JI bl
50 P P o https://m.edsoo.ru/00ad9e
HeOpFaHI/I‘-IGCKI/IX COCINHCHNHN 1a
[TepBbie MOMBITKY KJIaCCU(PUKAITUN XUMHUIECKUX JIEMEHTOB bubmorexa [IOK
51 P 1 ) https://m.edsoo.ru/00ad9f
HOHHTI/IG (6] rpynr[ax CXOJIHBIX 3JICMCHTOB fa
Ilepnomuueckuii 3akoH u Ileprnonnueckas cucTeMa XUMHYECKUX bubmorexa [IOK
52 PHOZ PHOA https://m.edsoo.ru/00ada5
anemenToB JI. VI. MenaeneeBa 2
bubmunoreka LIOK
53  Tlepuompl, rpyMIIbI, TOATPYIIITEI https://m.edsoo.ru/00ada5
2C
bubmunoreka LIOK
54 Crtpoenue aromoB. CocTaB aTOMHBIX sijiep. M30TombI https://m.edsoo.ru/00ada3

42



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

55

CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucremsl [l. 1. Menneneena

bubmunoreka LIOK
https://m.edsoo.ru/00ada6
bc

56

XapakTepucTHKa XUMUYECKOIO AJIEMEHTA 110 €ro MOJI0KEHHUIO B
ITepnonnueckoii cucreme [I. 1. Menneneesa

bubmunoreka LIOK
https://m.edsoo.ru/00ada8
24

S7

3nauenue Ilepnonnueckoro 3akoHa JUIsl pa3BUTHSI HAYKU U
npaktuku. J[. 1. MenneneeB — y4€HbIil, e1aror U rpakJjaHuH

bu6mmoreka [IOK
https://m.edsoo.ru/00ada9
6e

58

BHGKTPOOTPI/IL[EITGJ'II)HOCTB dTOMOB XUMHYCCKHUX 3JICMCHTOB

but6mmoreka [IOK
https://m.edsoo.ru/00adaa
b8

59

HNonnasg xumMudeckas CBI3b

but6mmoreka [IOK
https://m.edsoo.ru/00adac
34

60

KoBanenTHas MnoJrsipHad XUMHUYCCKasA CBA3b

bubmunoreka LIOK
https://m.edsoo.ru/00adaa
b8

61

KoBanenTHas HCIMOJISIpHAad XUMHUUYCCKaA CBA3b

bubmunoreka LIOK
https://m.edsoo.ru/00adaa
b9

62

CreneHb OKUCIICHUSA

but6mmoreka [IOK
https://m.edsoo.ru/00adae
28

63

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akunu

bu6mmoreka [IOK
https://m.edsoo.ru/00adbh0
76

64

OKMCIIUTEIN U BOCCTAaHOBUTEIN

bubmunoreka LIOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.edso0.ru/00adb0
76

KonrtponsHas padora Ne4 o reme «CtpoeHue aToma.

bubmunoreka LIOK

65 1 https://m.edsoo.ru/00adb4
XumMmuyeckas CBSI3b»

86
bu6mmoreka [IOK

66  PesepBublii ypok. O000IIEHNE M CHCTEMATH3AIMS 3HAHUI 1 https://m.edsoo.ru/00adb3
3c
bu6mmoreka [IOK

67  PesepBublii ypok. O000IIEHNE ¥ CHCTEMATH3AIMS 3HAHUI 1 https://m.edsoo.ru/00ad9c
b2
bubmunoreka LIOK

68  PesepBHbIii ypok. O000IIEHNE H CHCTEMATH3AIMS 3HAHU I 1 https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoimuecTBo yacoB
Tema ypoka Hara DJIeKTPOHHBbIE pecypchbl
n/n Bcero K/P | IIP/P
[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX bubmorexa [IOK
1 1 https://m.edsoo.ru/00adb5
anemenToB JI. 1. MenaeneeBa %
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB bubmmorexa LIOK
2 . 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPHOJIOB b6
bubmunoreka LIOK
3 Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX BEIIECTB 1 https://m.edsoo.ru/00adb7
e2
bubmunoreka LIOK
4 Bubl XUMHUYeCKOM CBSI3M U TUIIBI KPUCTAJUTUYECKUX PEIIETOK 1 https://m.edsoo.ru/00adba
c6
5 Kontponbnas padota Nel o reme «I[loBTOpenne u yriryosieHue 1 1
3HAHUM OCHOBHBIX Pa3/eiIOB Kypca 8 Kiacca»
bubmunoreka LIOK
6 Knaccudukarus XuMUUIEeCKUX PEaKIIHii 110 Pa3IMYHBIM [TPU3HAKAM 1 https://m.edsoo.ru/00adbc
b0
IlonsTHe 0 cKOpOCTH XUMHYECKOM peakiuu. [lonsaTue o Bubmmorexa IOK
7 1 https://m.edsoo.ru/00adbe
TOMOTEHHBIX M T€TEPOT€HHBIX PEaKIusIX 9a
ITonsaTHEe 0 XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOLIUE HA Bu6muotexa [JOK
8 CKOPOCTb XUMHUYECKOH PEaKLUy U TOJIOKEHNE XUMUYECKOTO 1 https://m.edsoo.ru/00adc2
paBHOBECHS 8c
9 OKHUCINTENBHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU 1 bu6nuorexa [IOK



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

https://m.edsoo.ru/00adca
de

Teopus snekTponuTHdecKoi nuccormanuu. CUiIbHbIC U c1alble

bubmunoreka LIOK

10 https://m.edsoo.ru/00adcd
DJIEKTPOIUTHI
68
but6mmoreka [IOK
11 HoHHbIE ypaBHCHHS PEaKIIHiA https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE bubnmorexa LOK
12 . . https://m.edsoo.ru/00add5
MIPEACTABICHUI 00 AJIEKTPOTUTHICCKON TUCCOIUAITNN 48
X €CKHe CBOWCTBA COJICH B CBETE MPECTABICHUN 00 Bubmmorexa LIOK
MUY 351 BOUCTB JICU B CBCTC II TaBJICHUHN
13 . bea https://m.edsoo.ru/00add8
AIEKTPOIUTUUECKON JUCCOIHAITIH b2
bubmunoreka LIOK
14 [MousiTHe 0 THApOIH3E COoNeit https://m.edsoo.ru/00add9
d4
but6mmoreka [IOK
15 O00O01ICHNE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00addd
12
bub OK
16 [TpakTrueckas padota Ne 1. «Pemenne skcnepruMeHTaTbHBIX htPtIp;I:I;I/(:nT.eeI;aS(Ef).ru /00addb
3a/1a9»
fa
bub OK
17 Kontponbras padota No2 o TemMe « DNeKTpOoIUTHIECKas htPtIp;I:I;I/(:nT.eeI;aS(Ef).ru /00adde
JUCCOITHAITUS. XUMHUYECKHE PEAKIINK B PaCTBOPaX» <0
18 OO01mas xapakTeprCcTUKA TAIOTeHOB. XMMHYECKHE CBOMNCTBA HA bubnmoreka [JOK

IIpUMepe Xjopa

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

e2

XnopoBogopoa. CoJisiHasi KUCTIOTa, XAMUYECKHE CBOWCTBA,

but6mmoreka [IOK

19 https://m.edsoo.ru/00adel
MOJTy4eHUe, PUMEHEHUE 04
20 [IpakTnueckas pa60Tz.1‘ No 2uno teme «lloyuenue cossHOM E:tlsg:jl/(;nTéeijasg)(.)rﬁlo 0ade3
KHCIIOTBI, U3y4eHHE €€ CBOICTB 48
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUid, €CJId OJIUH U3 bubmmorexa LIOK
21 ’ https://m.edsoo.ru/00ade4
pEeareHTOB J1aH B U30BITKE 38
bubmunoreka LIOK
22 OOmas xapakTeprcTuka 3neMeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade6
4a
Annorponasie Moaudukanyu cepsl. Haxoxmenue cepsr u eé bubmmorexa LIOK
23 . . https://m.edsoo.ru/00ade6
COCIMHEHUH B MPUpPOe. XUMUIECKUE CBONCTBA CEPhI 4a
bu6mmoreka [IOK
24 CepoBo1opo, cTpocHHE, (GU3NIECKUE M XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade8
02
Oxcuppl cepbl. CepHas KUCIOTa, GU3MYECKHE U XUMUYECKUE bubmmorexa LIOK
25 . ’ https://m.edsoo.ru/00adea
CBOMCTBA, IPUMEHEHNE 28
XUMHYECKUE PEAKLIUH, JIEKALNE B OCHOBE IIPOMBIIIEHHOTO Bu6muorexa [JOK
26 croco0a MoTydeH s CEPHOM KMCI0ThI. XHMHUYECKOE 3arpsA3HEHHE https://m.edsoo.ru/00adec
OKpY’Karollen cpesibl COeTUHEHUSIMHU CEPbI 8a
bubmunoreka LIOK
27 Brrurcienne MaccoBO# 10 BBIXOA POIYKTA PEaKIIUU https://m.edsoo.ru/00adec

8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OOm1as xapakTepucTHKa 31eMeHTOB VA-rpynmsl. A30T,

bubmunoreka LIOK

28 pacrpocTpaHeHHE B IPUpPOIe, GU3NIECKHUE U XUMHUYCCKHE https://m.edsoo.ru/00adee
CBOMCTBa a6
AMMuak, ero puznuecKue €CKHEe CBOICTBA, MOJIy4YeHHUE Bubmmorexa IOK
MMH T N3UY e 1 XuMHN4u 351 BOUCTBA, ITIOJIYUCHUEC U
29 ’  HOIY https://m.edsoo.ru/00adf0
[IPUMEHEHUE
04
[TpakTuueckas padbora Ne 3 mo Teme «llomyuenue a aka bubmmorexa LIOK
THY S T 0 )5 110 TEM JIYUHCHHU MMMHN
30 P pad 7 ’ https://m.edsoo.ru/00adfl
W3YYCHHE €r0 CBOMCTBY
80
bu6mmoreka [IOK
31 A30THas KUCIIOTa, ¢ QU3MUCCKUE U XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00adf3
06
Hcnonb3oBaHnEe HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE bubnuoreka [JOK
32 MUHEPAIbHBIX YI00peHUH. XUMHUECKOE 3arpA3HEHUE https://m.edsoo.ru/00adf5
OKpY’KalolIel Cpeibl COeTMHEHUSIMU a30Ta 18
bubmunoreka LIOK
®dochop. Okc ocdopa (V ocdopHas KHCI0Ta, (GPU3NYECKUE
33 dop Hﬂq)v dopa (V) u pocopuas kuciora, pusiieckit https://m.edso0.ru/00adf6
U XUMHUYCCKUC CBOUCTBA, IOJTYYCHHC 8a
Hcnons3oBanue ¢hocdaToB B KaUueCTBE epan oOpeHuii Bubmmorexa IOK
ITOJIB30BaHN TOB B YCCTBC MHUH BHBIX HHUU.
34 . P YAORP https://m.edsoo.ru/00adfc
3arps3HeHne MPUPOIHON cpebl pochaTamu 20
Yraepon, pacipocTpaHeHUE B IPUPOJE, GU3NIECKHE U bubmmorexa LIOK
35 PO, pactip . P PHPOJIE, https://m.edsoo.ru/00adfd
XUMHYECKHE CBOMCTBA
9c
Oxkcupl yriaeposaa, ux pu3nyeckne 1 XUMUYECKUE CBOWCTBA bubnuorexa LIOK
36 AR yriiepona, i https://m.edsoo.ru/00adfe
DKoslorndyeckue mpooIeMbl, CBA3aHHbIE ¢ OKCcUaoM yriepoaa (1V) be
37 bubmoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

VYroapHasg KUCIIOTa U €€ COJIN

https://m.edso0.ru/00ae00
6C

[TpakTuyeckas padora Ne 4 o teme "llonydeHue yriaeKucioro

bubmunoreka LIOK

38 | https://m.edsoo.ru/00ae02
raza. KauectBeHHast peakiiyst Ha KapOOHAT-HOH 76
[lepBoHayanbHbIE 110 00 opranuuec €I1eCTBax Kak o bubmmorexa LIOK
BOHA4YaJIbHbIE OHSITHS FaHUYECKUX B TBax Kak
39 P P B https://m.edso0.ru/00ae05
COEIMHEHUAX yrilepoa 4e
bu6mmoreka [IOK
40 KpemHuuii u ero coeinHeHUsS https://m.edsoo.ru/00ae08
Oa
I 6ota Ne 5. P bubmoreka [IOK
akTudeckas padora Ne 5. Pemenue skcriepruMeHTaIBHBIX 3a/1a4
41 P P . P https://m.edsoo.ru/00ae0b
o TeMe «Baxnelne HeMeTauTbl U UX COSAMHEHUSD f
K ota No3 B . bubmoreka [IOK
OHTPOJIbHAA paod0Ta JNo) I10 TEME «baXHCUIIINEC HEMETAJIJIBI U UX
42 P P https://m.edsoo.ru/00ae0e
COCTUHEHUS
18
OO6m1ast XxapaKTeprUCTHKa XUMHYECKUX JIEMEHTOB — METaJLIOB. bubnuoteka [JOK
43 Merandeckas CBS3b U METAJUIMYECKAs KPUCTAILITHYECKAsT https://m.edsoo.ru/00ae10
pemiéTka. PU3MUECKUE CBOMCTBA METAJIOB 3e
X €CKHE CBOMCTBA METAJIOB. DJIEKTPO €CKHM bubmmorexa LIOK
MMUYECKHE CBOWCTBA METAIJIOB. DIEKTPOXUMUYECKUI ps
44 N P PR https://m.edsoo.ru/00aell
HaIpsHKEHUH METalIoB 56
O6mme crmocoOs! morydeHus MetamuioB. CrutaBel. BeraucieHus mo but6mmoreka [IOK
45 YpaBHEHHUSIM XUMHYCCKUX PEaKIUil, €CIIH OJUH U3 PEareHTOB https://m.edsoo.ru/00aell
COJICPKUT TIPUMECH 56
bubmunoreka LIOK
46 [TonsTHE O KOPPO3UM METATIIOB

https://m.edsoo.ru/00ael12



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

78

but6mmoreka [IOK

47 []enouHbIe METAILITBI https://m.edsoo.ru/00ae14
b2
but6mmoreka [IOK

48 OKCHIBI ¥ THIPOKCHUIBI HATPUS U KaTUs https://m.edsoo.ru/00ae14
b2
but6mmoreka [IOK

49 [IenouHO3eMENBHBIE METAIUIBI — KAJIBIMH M MAarHHH https://m.edsoo.ru/00ael5
e8
bubmunoreka LIOK

50 Bakneiimme coequHeHns KalbIus https://m.edsoo.ru/00ael5
e8

51 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH
bu6mmoreka [IOK

52 JKEcTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ael8
86

[TpakTuueckas padora Ne 6 mo Teme "XKECTKOCTH BOABI M METOBI bubmorexa HOK
53 _- \ https://m.edsoo.ru/00aela
e€ ycTpaHeHus

e8
bubmunoreka LIOK

54 AFOMUHHN https://m.edsoo.ru/00aelc
64
bu6mmoreka [IOK

55 AMdoTepHBIE CBOWCTBA OKCH/IA U THAPOKCHIA https://m.edsoo.ru/00aelc
64

56 Kerneso but6mmoreka [IOK

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

86

but6mmoreka [IOK

57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35
€6
58 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI
[TpakTruyeckas pabora Ne 7. PemeHune skcriepuMeHTaIbHBIX 3a1a4 Bubmmorexa IOK
59 . https://m.edso0.ru/00ae3d
1o Teme «BakHeHIre MeTamIbl ¥ UX COSINHEHMSD) o8
BpluncneHus 1o ypaBHEHHUSAM XUMUUECKUX PEAKLUM, €CIIU OVH U3 Bu6muotexa [JOK
60 pCarcHTOB J1aH B U30BITKE WIIH COJCPKHUT MPUMECH. BhrunciieHus https://m.edsoo.ru/00ael7
MacCOBOM JI0JIH BBIX0J1a TIPOJIyKTa PEaKINU 50
61 O0001IeHre U cUCTEMaTU3aIHs 3HAHUI
62 Konrtponbnas padora Ne4 o teme «BaxHel1me MeTamibl U UX
COCIMHEHUS»
bubmunoreka LIOK
63 BemiectBa 1 Matepuabl B IOBCETHEBHOM KHM3HU YEIIOBEKa https://m.edsoo.ru/00ae3f
50
but6mmoreka [IOK
64 XUMHUECKOE 3arPA3HEHUE OKPYKAIOIIECH Cpe/Ibl https://m.edsoo.ru/00ae42
70
but6mmoreka [IOK
65 PoJib XUMUH B pEIICHUH YKOJOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae42
70
bubmunoreka LIOK
66 PesepBHbIii ypok. O000IIEHNE U CHCTEMaTH3aLUs 3HAHUIA https://m.edsoo.ru/00ae0d
Oa
. . bubmoreka [{OK
67 PesepBHbIit ypok. O000IIeHNHE U CHCTeMAaTHU3alHs 3HAHUA

https://m.edso0.ru/00adb3



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

3c

but6mmoreka [IOK

68 PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aLUs 3HAHUIA 1 https://m.edsoo.ru/00ad9c
b2
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiacc: yued. 1 odmeoOpazoBarenbHbix yupexaeanii / O.C. ['abpuensH. - 3-¢
u3n., crpeorut. - M.: Jlpoda, 2022. - 286 c.

XuMmus. kiacc: yue0. ams oomeoopazoBarenbHbIX yupexaenuii / O.C. IabpuensH. - 3-¢
u31., ctpeoturl. - M.: JIpoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA
1. Ta6puensa O. C., BockoboitnukoBa H. II., fAmyxoBa A. B. Hacronphas knura
yuurens. Xumusa. 8 k.. Mertogudeckoe mocobue. -  M.: lpoda, 2021.
2. Tabpuensn O. C., SmyxoBa A. B. Terpamp s 1a00OpaTOpHBIX ONBITOB H
npaktuyecknx pabor. 8 ki. K yueGuuky O. C. T'abpuensna «Xummus. § kimace». M.:

Hpoda, 2022.
3. l'abpuensn, O. C. Metonuueckoe nmocodue k yueOHuky O. C. ['abpuensHa «Xumus». 8
kracc / O. C. Tabpuwemssn. — M. = Jpoda, 2021. —  109.
4. I'abpuemnsn, O. C. Meroaudeckoe nmocooue k yueonuky O. C. 'abpuensna « Xumusi». 9
kracc / O. C. Tabpuwemssn. — M. = Jpoda, 2021. —  108.
5. Xumus : TexHosnornyeckue kaptol k yueonuky O. C. ['abpuensna «Xumus. 8 Kiacey :
Metonudeckoe mocobue / JI. WM. AcamoBa. — M. : [lpoda, 2020

6. Xumus : TexHosiorndeckue kaptol k yueonuky O. C. ['abpuensaa «Xumus. 9 kiacey :
Meronudeckoe mocobue / JI. WM. AcamoBa. — M. : Jlpoda, 2018
7. Xumusi. 8 xi1.: KoHTpoasHbIe B poBepouHble padoTsl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Jlpoda,
2022. NAHHEIE

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u calit i yuurens «S1 uay Ha ypoK XUMHN
http://him.1september.ru Exunas xomtekuuss LIOP: TlpenmerHas Koymekius «XuMHUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIICPUMEHTHI:
XUMUSL. Konnexmus Poccwuiickoro 00111600pa30BaTEIHLHOTO noprasa
http://experiment.edu.ru AJIXUMUK: cauT JLIO. AnukOepoBoi
http://www  alhimik.ru  Bcepoccuiickas  onmuMmnHaza  IIKOJIBHUKOB 10  XHMHH
http://chem.rusolymp.ru Opranuueckas XUMHS: 3JCKTPOHHBIH YYEOHHMK JJIsi CpeaHei

IIKOJTBI
http://www.chemistry.ssu.samara.ru ~ OCHOBBI ~ XMMHHU:  OJIGKTPOHHBIH  Y4YEOHHK
http://www hemi.nsu.ru OTKpBITHII KOJUIEDK: Xumust

http://www.chemistry.ru JlucraniimonHas: OJMMITHAA IO XUMHUHU: TEICKOMMYHHKAIIMOHHBIN
o0OpazoBaTebHbBIN MIPOCKT



