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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJEHA Ha
OCHOBE TpPeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIHHOW MPOTPAMMBI
OCHOBHOTO 00miero oopazoBanusi, npeactaBieHHbix B GI'OC OO0, a Takke Ha OCHOBE
dbenepanibHON pabouel mporpaMMbl BOCHUTAHUS U C YYETOM KOHIICTIIIMM TPENo/iaBaHUs
yueOHOro mpenMera «Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit
denepannm.

[Iporpamma mo xumMuu AaéT MPEACTABICHUE O IENSIX, OOMIEH CTpaTeruu OOyYeHWS,
BOCITUTAHUS M Pa3BUTHS OOYYAIOIMIUXCS CPEACTBAMU YUEOHOTO TMPEAMETa, YCTAHABIMBACT
00s13aTeIbHOE TPEAMETHOE COJIepKaHUe, MPEAYyCMATPUBAET paCIpeeleHHe €ero Io
KJlaccaM U CTPYKTYpHUpPOBAHUE IO paszjesiaM M TeMaM MPOrpaMMbl 110 XUMUH, OMPEIEsIeT
KOJMYECTBEHHBIC W KAYCCTBEHHBIC XaPAKTEPUCTHKH COJCPKAHHS, PEKOMEHIYEMYIO
MIOCJICIOBATEIFHOCTh M3YUYCHHSI XHMHUH C YIETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€M, JIOTUKKM Y4yeOHOro TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOyYarommxcs,
ompenensieT BO3MOXHOCTH TpeaMera JUisl pealu3aluu TpeOOBaHWW K pe3ylibTaTaM
OCBOCHHMSI OCHOBHOW 00pa3oBaTelIbHONM MpOrpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl, a Takke TpeOOBaHUWW K pe3yjbTaTaM OOy4YeHUs XMMHHM Ha YPOBHE LElei
U3Y4YCHHUS TpeaMeTa ¥ OCHOBHBIX BHJOB YYCOHO-IIO3HABATEIBHOW JCSTCIBHOCTH
00yJaroIerocs o OCBOSHUIO y4eOHOT'O COJICPKAHMUS.

3HaHWEe XUMHH CITY>KUT OCHOBOH 111 POPMUPOBAHUSI MUPOBO33PEHHUS 00YUaIOIIerocs,
€ro TMpEeJCTaBICHUNW O MaTepuaJbHOM €IWHCTBE MHUpPA, BAXHYIO pOJIb UTPAIOT
dbopMHpyeMbIe XUMHUEH TIPEACTABICHHS O B3aMMOIIPEBPAIICHUSX SHEPTHU B 00 3BOJIOIHNA
BCIIIECTB B TIPHUPOJE, O MyTSAX PEHICHUS TIIOOATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, DHEPreTUUECKOM, MHUIIEBOM M DKOJOTHYSCKOM 0€30macHOCTH,
po0IeM 37paBOOXPAHCHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET peaau3allid BO3MOXKHOCTEH IJiIi caMOpa3BUTHSA W (OPMHUPOBAHUS
KYJIBTYPbI IMYHOCTH, € 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJg B (QOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, HABBIKOB ux CaMOCTOSTEIILHOMN y4aeOHOM NESITETHHOCTH,
AKCIIEPUMEHTAIBHBIX M UCCIICI0BATEILCKUX YMEHHUM, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJISila HA €IWHCTBO TPHUPOABI W UEIOBEKa, SBISAETCS OTBETCTBEHHBIM JTallOM B
(GhOpMHPOBAaHNN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIINXCS;



CIOCOOCTBYET (HOPMHPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTeCTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIJ B SKOJOTHUECKOE OOpa3oBaHUE
00yJaroImMXxcs.

Jlanuple HampaBieHUsT B OOyYeHMH XHMHHM OOECHEUYMBAIOTCA  CHEeHU(UKOM
coziepKaHusl y4eOHOro mnpeaMera, KOTOPBIM SIBISETCS MEeAarorMuyeckd aJanTHpPOBaHHBIM
OTpakeHueM 0a30BOM HAYKW XMMHH HA ONPENEIEHHOM JTarne €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha OCBOCHHUE
00y4YarouMMUCsl CHCTEMbl MEPBOHAYAIBHBIX IMOHATUA XHWMHHM, OCHOB HEOPraHHMYECKOU
XUMHUHU U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUA OPraHUYECKON XUMHUH.

CtpykTypa conaepKaHUsi NpOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOT0 noaxonaa K €€ n3ydeHuro. CoaepKaHue CKIIaIbIBAECTCS U3 CUCTEMBI IIOHATUN O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMbI MOHATUM 0 XUMHUYecKor peakiuu. O0e 31u
CHUCTEMBI CTPYKTYPHO OPraHW30BaHbI MO IMPUHLMUIY ITOCIEAOBATEIBHOIO PA3BUTUs 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUs O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBICHUN 00 3IEKTPOJUTUYECKOM AUCCOLUALIMY BEIIECTB B paCTBOpaXx.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE S3MIIMPUYECKU IOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEILHO OT OJHOIO YPOBHS K JPYromy,
BBITIOTHSISA (PYHKIMKU OOBSICHEHUS U TPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSI U BO3MOKHOCTEM
IIPAKTUYECKOT0 MPUMEHEHUS U TIOJIyUYECHUSI U3yYaeMbIX BELIECTB.

OcBoeHue mporpamMmbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPENICTABICHUS O
XUMHAUYECKON COCTABJISIIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOW NPUPOJBI,
LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO M METOJAM ITO3HAHUS B Hayke. M3yueHue
XUMUH TTPOUCXOJUT C MPUBJICYCHUEM 3HAHUUN W3 paHee MU3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii mup», «brosorus. 5—7 knacce» u «DOu3nka. 7 Ki1acey.

[Ipu n3ydeHnn XuMuu MPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMUUYECKON HAYKHU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON JIeATeIbHOCTH YeJIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpbl. 3ajadya y4yeOHOro MIpeIMETa COCTOUT B
(bOopMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUNA — BAKHEUIIUX (PAKTOB, MOHSTHIA, 3aKOHOB
U TEOPETUYECKUX MOJIOKEHUN, JTOCTYMHBIX 0000IIEHUII MUPOBO33PEHUECKOTO XapakTepa,
S3bIKa HAYKH, B TIPHOOIICHUN K HAYYHBIM METOJAM IO3HAHUS TPU U3YyUYECHUU BEIIECTB U
XUMHUUYECKUX peakiuid, B (POPMHUPOBAHUU M Pa3BUTUM IMO3HABATEIIBHBIX YMEHUU U UX
NPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM W Yy4YEOHO-MCCIIENOBATENBLCKOW AESITENbHOCTH,
OCBOEHHUU MpaBUJI 0€30M1aCHOT0 OOpaIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.



[Tpu n3ydeHun XMMHUHM Ha YPOBHE OCHOBHOTO OOIIIero o0pa3oBaHUs BaXKHOE 3HAUYCHUE
IpUOOPENH TaKHUe LI, KaK:

—  ¢opMHpOBaHHME  UWHTEUIEKTYallbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHATHIO PELIEHUH, CIOCOOHOM
aJIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMATUYECKOe MPHOOIIEHHE OOy4YaromMXCcs K
CaMOCTOSITEJIbHOM  IO3HABATEIIbHOM  JEATEIbHOCTH, HAYYHbIM METOJaM I103HAHUA,
bOopMHPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue yCciaoBUH, COCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pPa3HOOOpa3HOW JACSATENBHOCTH, TO3HAHUS U CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYE€HHUE IS Pa3IMYHBIX BUOB
NEATEIIbHOCTH;

— (opmupoBanue o0uel QyHKIMOHATLHON U €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, B
TOM YHCJE YMEHUU OOBACHSTH U OLICHUBAThH SIBJICHUS OKPYXAIOIIErO0 MHUpPA, UCIONb3Ys
3HAHUS U OIBIT, TOJYYEHHbIC MTPU U3YUCHUHN XUMUU, TPUMEHSITh UX TIPU PEIICHUU MPOoOIeM
B [IOBCETHEBHOM KU3HU U TPYIOBOU JAEATEIBHOCTH;

— QopMupoBanue y o0O0ydYalOMUXCSd TYMAaHUCTUYECKUX OTHOIICHHWM, MOHUMAaHUS
LHEHHOCTH XHMMHYECKUX 3HAaHUW [JIs1 BbIPAOOTKH 3KOJOTHYECKH I€JecCO00pa3HOro
NOBEACHUS B OBITY W TPYIOBOM NEATEILHOCTH B LENSAX COXPAHEHHsI CBOETO 3I0POBbSl U
OKPYKaroIIEeH TPUPOTHOUN CPEIbL;

— Dpa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX LIEHHOCTEW, FOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEUIIIET0 00yUeHUSI.

OOmiee 4MCIO 4YacoB, OTBEACHHBIX JJIsi M3Y4YCHHS XMMHUM Ha YPOBHE OCHOBHOTO
ob1iero oobpazoBanus, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefen0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posb XuMuK B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HaykK. Tena u
BellecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOsIHME BenlecTB. [lonsATHE O
METO/IaX MO3HaHUs B XUMHUHU. YucThlie BenecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aroMHass wmacca. OTHOCUTEIbHas
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KommuecTBo BemectBa. Mosb. MossipHas Macca. B3anMoCBsI3b KOTMUYECTBA, MACCHI
W 4Yuclia CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacu€tel mo dopmynamM XUMHUYECKUX
COCIVHEHNH.

Pu3NYeCKUe U XUMUYECKHUE SIBJIICHHS. XUMUYECKasl peaklus U €€ MpUu3HaKUu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukaiuss XUMHUYECKUX
peakiuil (CoeIMHEHUs, Pa3JIOKEHHUSI, 3aMEILICHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCY0i, MpaBWjiaMud pabOThl B JabopaTopuu M
npuémamu oOpalieHus ¢ J1abopaTOpHBIM O0OPYIOBAaHUEM, HU3YYEHHE M OIHUCAHUE
(GU3NYECKUX CBOMCTB OOpa3llOB HEOPTraHMYECKHUX BEIIECTB, HAOIIOJeHHE (HHU3MICCKUX
(TutaBieHUE BOCKa, TasiHUE JibJla, paCTUpPAHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs
BOJbI) U XUMHUYECKHUX (TOpEeHUE CBEUM, IMPOKAJMBaHUE MEIHONH TMPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOW) SIBJICHUM, HAOJIIOJeHWE M OINKCAaHHUE MPU3HAKOB
MPOTEKaHUS XUMHMUYECKHX peakiui (pa3lioKeHHe caxapa, B3aUMOJICHCTBHE CEPHOI
KHCIIOTBI C XJIOpUIOM Oapus, pasnoxkeHue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJICUCTBHE Kele3a ¢ pacTBopoM coiu mMeau (1), uzyuenue cnocoOoB pazaeiaeHust
CMecel: ¢ TIOMOIBI0 MarHuta, (UIBTPOBAHWE, BBIMAPUBAHKUE, JTUCTUJUISAIIMS,
xpoMarorpadusi, TPOBEJACHUE OYHCTKH TMOBAPEHHON COJM, HAOJIOJCHUE W OINUCAHUE
pEe3yJbTaTOB MPOBEJCHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAacCChl,
CO3/IJaHUE MOJIeiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kuciopol — 371€MEHT 1 MPOCTOE BEUIECTBO.
Haxoxnenue kucimopoma B Npupoje, PU3NUECKHe W XMMHYECKUE CBOMCTBA (pEaKiuu
ropenusi). Oxcupapl. IlpumenHenue kucnopona. CrnocoObl MOTy4YeHUs KUCIOpoAa B
Jabopatopud W TpoMbIIIIeHHOCTH. KpyroBopor kuciopona B mnpupoae. O30H —
AIJTOTPOIHAs MOAU(DUKALIMS KACTIOPOA.



TennoBoit 3(h(PekT XuMUUIECKON peakIui, TEPMOXUMHUECKHE YpaBHEHUS, HK30- U
SHIOTEPMUYECKHE peaKIMU. TOIMIUBO: yrojib U METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3 (dekTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonmopon — sneMeHT M mpoctoe BemecTBO. Haxoknenue BoaopoJa B HPHUPOE,
bU3MYeCKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI moaydeHus. KucioTel u
COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBA BOAbL. Bona kak pactBopurens. PactBopel. HacelieHnsie u
HEHACBILIEHHBIE pacTBOPHI. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBasi 0Jisl BEILIECTBA B
pacTtBope. XUMHUYECKHE CBOKMCTBA BOAbl. OcHOBaHusA. Poib pacTBOpOB B mpupoae U B
KW3HU 4yenoBeka. KpyroBopoT Boasl B mpupoe. 3arpsa3HeHne NpupoaHbiX Boa. OXpaHa u
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHeHuit. Oxcunpl.  Knaccudukanms
OKCHU/IOB: cosieoOpasyronme (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpaszytomue. Homenknarypa okcunoB. dusnueckue M XUMHUUYECKHE CBOMCTBA
OoKkcHA0B. [lonydeHne OKCUI0B.

OcHoBanusi. Knaccudukanus ocHoBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @Pusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tomy4yeHnne OCHOBaHMIA.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. Pusznueckue Hu
XAMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTM MetayuioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Howmenknatypa couseil. ®dusznueckue M XHUMHUYECKHE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COJEpKAHUS KHUCIOpOoAa B BO3JyXe, IMOJyYEHHUE,
coOupaHue, paclio3dHaBaHWME U  U3YYCHHE CBOMCTB  KHUCIOpOJa, HaOJIOJEHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM M YCJIOBUSI BOSHUKHOBEHMS W NPEKPAICHUS
ropeHus (mMokapa), O3HAKOMJICHHE C 0O0pa3llaMu OKCHUJOB W OINHUCAHUE WX CBOMCTB,
noJiydeHue, coOupaHue, pacro3HaBaHWE M W3Y4YEHUE CBOWCTB BOJOpoJa (TropeHue),
B3aumojeiicTBue Bojopoaa ¢ okcujgoM wMeau (II) (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEpUAIIOB), HaOJOJeHUE O0Opa3lOB  BEIHIECTB KOJMYECTBOM |  MOJIb,
HCCIIEIOBAHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHON MacCOBOM J0JIEN pACTBOPEHHOIO BEIIECTBA,
B3aMMO/ICHCTBUE BOJBI C METaUIaMU (HATPUEM M KaJbleM) (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), HUCCJIEIOBAHUE OOPa3ll0B HEOPTAHMYECKUX BEIIECTB Pa3ITUYHBIX
KJIACCOB, HAOMIOJIEHUE W3MEHEHUSI OKpPACKM HWHIMKATOPOB B pacTBOpaX KHUCIOT H



nies04eil, uzydeHue B3aumonencTeus okcuna meau (II) ¢ pacTtBopom cepHOW KHCIOTHI,
KHUCJIOT C METAJUIAMHU, PEAKIUY HEUTPAIU3ALUH, [TI0Jy4YeHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHUE OJIHOTO METaJllIa JPYTUM HU3 PACTBOPA COJIM, PEIICHUE SKCIIEPUMEHTATbHBIX
3a/1a4 1o teMe «BakHelmme Ki1acchl HEOPraHUYECKUX COSTUHEHUIN).

Iepuoanyeckuii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKHX dJieMeHTOB /.
N. MenpeneeBa. Crpoenune arTomMoB. Xumu4yeckass cBs3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

[lepBble MOMBITKH KiIacCU(PUKAIMK XUMHUYECKUX 3JIeMeHTOB. [loHsiTHe 0 Tpymnmax
CXOJHBIX AJIEMEHTOB (II[EJIOYHBIE U IIEJIOYHO3EMENbHBIE METAJIbI, TaJOTeHbl, HHEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

[lepnognueckuil 3akoH. llepmoanueckas cucrema XxuMudeckux syemeHToB J[. .
MenneneeBa. KopoTkonepuonHas u JuMHHonepuoaHas ¢opmbl  [lepuoauueckoit
cucTeMbl XUMuueckux 3emeHToB [. Y. Menneneesa. [lepuonst u rpymnibl. @u3nyeckuii
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. OnekTponsl. CTpoeHHe
AJIIEKTPOHHBIX 000JOYEK aTOMOB MNEpBBIX 20 XMMHUYECKHX 3JeMeHTOB llepuoamueckoit
cucrembl JI. M. Mengeneea. XapakTepUCTHMKAa XUMHUYECKOTO 3JIEMEHTA IO €ro
nonoxxeHuro B [lepuogmueckon cucreme /. . Menneneesa.

3aKOHOMEpPHOCTM  HM3MEHEHHs paguyca AaTOMOB XHMHMYECKHX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM 1 Nepruoaam.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguyeckol CHUCTEMBI XUMHYECKHUX
AJIEMEHTOB U1l Pa3BUTHUS HAYKU U npakTuku. [[. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuyeckass  cBs3b.  KoBasieHTHass  (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenb oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJIEHUS] U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3lioB BEIIECTB METAJJIOB M HEMETAIOB, B3aMMOJICHCTBHE
FUAPOKCUIA UMHKAa C PAacTBOpPaMHM KHCJIOT MW IIEJOYEH, IPOBENECHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (ropeHue,
pEaKLHH Pa3IOKEHHS, COEUHEHUS).

Mexcnpeomemmnoie ceazu

Peanmnszanuss MeEXNpeIMETHBIX CBSI3€M IPU M3YYEHMH XUMHA B 8§ Kjacce
OCYUIECTBJISIETCSl Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK
WU TOHSTUH, SBISAIOLNIUXCSA CUCTEMHBIMH JUISI OTHEJIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TCOPHUS, 3aKOH,
aHanmW3, CHUHTE3, KiacCU(UKAIUs, TMEePUOJAUIHOCTh, HAONIOJACHHUE, JKCIICPUMEHT,
MO/JICIUPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusukKa: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHUJ, H30TOIIbI,
PaIMO0aKTUBHOCTh, MOJIEKYJIa, JIEKTPUUYECKUM 3apsi/l, BEIIECTBO, TE€N0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3UYECKHE BEIWYWHBI, CIUHUIIBI H3MEPEHUs, KOCMOC,
IU1aHEeThI, 3BE36I, CoHILE.

buomnorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruppochepa, MHUHEpaIbl, TOPHBIE IOPOJIBI, ITOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XumMmu4eckasi peakuusi

[Tepuomnueckuii 3akoH. Ilepuoguyeckass cucremMa XMMHYECKHUX dJjieMeHToB [[. .
MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KABIUI U UX COCIUHEHU B COOTBETCTBHUM C
MOJIOKEHHUEM AJIEMEHTOB B [lepnoanueckoi CHCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BenecTBa: BUIAbI XMMUUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKA W BHUIA
XHMHUYECKOU CBS3H.

Knaccudukanyss ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIMXCS K Pa3JIMYHbIM KJIAaCCAaM HEOPraHWUYECKUX COCIUHECHU,
T€HETUYECKasl CBA3b HEOPraHMYECKHUX BEILIECTB.

Knaccudpukanys XUMHYECKUX PEakIUil 1O pa3IMYHBIM IMpU3HAKaM (10 YHUCITy |
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIioBoMy 3h(deKTy, 1Mo U3MEHEHUIO
CTEMEHEM OKHUCIEHUS XHUMHYECKUX DJEMEHTOB, IO OOpaTUMOCTH, II0 Y4YaCTHUIO
KaTanu3aropa). IK30- ¥ S9HJIOTCPMUUCCKUE PEAKIINU, TEPMOXUMHUICCKHUE YPABHCHUS.

[Tonsitue o ckopoct XuMHYeckor peakiuu. [loHsiTHe 00 0OpaTUMBIX W
HEOOPATUMBIX XUMHYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
peakuusx. llonstue o karanuze. [loHATME O XMMUYECKOM paBHOBECHH. DaAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XUMUYECKOUN pEaKIuy U MOJIOKECHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peakiuu, 3JIEKTPOHHBIN OaaHC
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBJICHHE YpaBHEHHUN OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OallaHca.

Teopus BAEKTPOJUTUYECKON TUCCOIMALIMU. OJEKTPOJUTHI W HEIJIEKTPOJIUTHI.
Kartnonbl, aHWOHBI. MexXxaHW3M JOUCCOLMAIIMKA BEIIECTB C PA3JIMYHBIMH  BHJIAMH
XuMHUecKoit cBs3u. CreneHp aquccoranun. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.

Peakiuu woHHOrO OOMEHa. YCNOBHUS TPOTEKAHHWS pPEaKIUii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIlEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBAHUHN U



CoJiel B CBETE MPEACTABICHUN 00 JJICKTPOIMTHYCCKOW auccormanuu. KadecTBeHHBIC
peakiuu Ha noHkbI. [loHsTHE O THAPOAN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJECIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEILIECTB
— METAJJIOB U HEMETAUIOB (TpaduTa W aiMasa), CIOXKHBIX BEIICCTB (XJIOpPHAA HATPHS),
UCCIIEIOBAaHNUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKON peakluy OT BO3ACHCTBHS pa3IuYHbIX
(bakTopoB, HCCIEJIOBAHHE HJIEKTPOIPOBOJHOCTH PACTBOPOB  BEUIECTB, IMpoiiecca
JUCCOIMAIIMM  KUCIIOT, IIejdoued U cojiedl  (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO
MaTepHuayioB), MPOBEACHUE OMBITOB, UIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIIHii
MOHHOTO OOMeHa (0Opa3oBaHHE OCaJ/iKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue,
peakuuu pas3jIoKEHUS, COCIUWHEHHS), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTasibl 1 MX coelMHEHU S

OO6m1as xapakTepucTuka raasoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC
cTeneHu okuciienus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha TMpuMepe xiopa (B3aUMOJEWUCTBHE C MeTallJlaMH,
HEMeTaJulaMH, Ienodyamu). XiopoBogopoa. ColisiHas KUCIOTa, XMMHUUYECKHE CBOMCTBA,
nojyuyeHue, npumeHeHue. JleiicTBue xjiopa M XJOPOBOJOPOJa HAa OpPraHU3M 4YeIOBEKa.
Baxueimme xJ10puabl 1 UX HAX0XKICHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue u puandeckrue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJia U Cephl. AIIIOTPONHBIC MOIU(MDUKAIIMU KHUCIOPOJa U Cephl. XUMHUYECKUE
cBolcTBa ceprl. CepoBOOpPO, CTpOCHUE, (hU3NUECKUE U XUMHUUECKUE CBOMCTBA. OKCHIbI
Cephl KaK NPEACTaBUTENM KHUCIOTHBIX OKCcUAOB. CepHas KuciioTa, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (OOIIME KaK MPEJCTaBUTENS Kiacca KUCIOT U Crenuduyeckue).
XUMHUYECKHE PEaKITUH, JISKAITUE B OCHOBE MPOMBIIIJIEHHOTO CII0CO0a MOy4YeHHs CEpHOM
KUCIOTHI. [[puMenenne cepHoid KUCIOThI. COMM CEPHON KUCIOThI, KAUECTBEHHASI PEAKIUA
Ha cyibdar-uoH. Haxoxaenue cepbl M €€ COEAUMHEHUM B TPHUPOJIC. XUMHUYECKOE
3arps3HEHUE  OKpPYXKAWIIEH CpeAbl COCIUHEHUSIMU Cepbl  (KHUCJIOTHBIC  JTOXKIH,
3arpsi3HEHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OO0mast xapakTepucTuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIC CTEMEHW OKHUCJEHHUA. A30T, paclpocTpaHEHUE B MpUpoje, GU3UYECKUE U
XUMHUUYeckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (usnueckue u
XUMUYECKHUE CBOWCTBA, MoiydeHue U npuMmeHeHue. Coim aMMOHUS, UX (U3HUYECKUE U
XMMHUYECKUE CBOMCTBa, MNpuUMeHeHue. KauecTBeHHas peakiuss Ha HOHbI aMMOHHSL.
A3oTHasi KUCJIOTa, €€ MmojydeHue, GU3NUecKue W XUMUYECKHe CBOMCTBa (0OmIue Kak
MpeACTaBUTENsl Kilacca KUCIOT U crneuuduueckue). Mcnoap3oBaHre HUTPATOB U COJEH



aMMOHHSI B KayeCTBE MHHEPaIbHBIX yJA0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolel cpelbl COCAMHEHUSAMH a30Ta (KUCJIOTHBIC JTOXKAM, 3arpsi3HEHUE BO3AyXa,
nmo4Bbl U BoAoEéMoB). Docdop, amiorponHbie Moaudukanuu (ocdopa, dbusznyeckue u
xumudeckue cpoiictBa. Oxcun Qocdopa (V) u gocdopHas kuciora, Guanyeckue u
XUMUYECKHE CBOWCTBA, moayueHue. Mcnonb3oBanue hochaTtoB B KaUeCTBE MUHEPATHHBIX
yA0OpEHUI.

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHHUA.  YIJIepoid, aJJIOTPONHble  MoJudUKaAIUH,
pacmpocTpaHeHue B Tpupojae, (GU3MUECKMe M XHMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopot yriepona B mpupoje. Okcuabl yriepoaa, ux (U3UYECKHE U XUMHUYECKHUE
CBOMCTBA, JICHCTBUE HA KUBbIE OPTaHU3MBbI, TOJIYYEHUE U MPUMEHEHHUE. DKOJIOTUUECKUE
npoOsemMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa ri006aqbHOrO MOTEIICHUS
KJIMMaTta, MapHUKOBBIM 3(hdexT. YronapHas KUCIOTa U €€ COJM, UX (PU3NYECKHE U
XUMHUUYECKUE CBOMCTBA, MOJydeHUE U MpuMeHeHne. KauecTBeHHas peakiiis Ha KapOoHaT-
noHbl. Mcnionb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO3SMCTBE.

[lepBoHavasnbHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSX
yriepojia (MeTaH, 9TaH, ITWIEH, alleTWICH, 9TaHOJ], MJIMIEPUH, YKCYyCHash KHCJIOTA).
[IpupoaHble UICTOUHUKHU YIJIEBOJAOPOAOB (YroJib, IPUPOJIHBIN ra3, HEPTh), TPOAYKThI HX
nepepaboTku (O€H3MH), UX POJIb B ObITY U MPOMBIIIIIEHHOCTU. [ToHsATHE O OMOJIOTHYECKH
BKHBIX BEIECTBAX: >XHpax, OeJKax, yIrJieBoJax — M HMX POJM B >KU3HU YEJIOBEKA.
MarepuranbHO€ €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUIA.

KpeMHnii, ero ¢usznueckre M XMMHUUYECKHUE CBOMCTBA, MOJyYCHUE U TPUMEHEHUE.
Coenunenus kpeMHusi B nipupojie. O0ume npeacrtaBieHus 06 okcuae kpemuus (IV) u
KpeMHueBor kuciiore. CUIMKaThl, UX HCIOJb30BaHUWE B OBITY, B MPOMBIILICHHOCTH.
BaxHeiiime CTpOWTENbHBIE MaTepuajbl: KepaMuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 0€30MacHOTO UCIOJIb30BAHUSI CTPOUTETBHBIX MaTepUajioB B
MMOBCEHEBHOM KU3HHU.

Xumuueckuiui IKcnepumenm:

HM3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHUCJIOTHI,
MIPOBEICHNE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUA-HOHBI M HAOIIOJEHUE TPHU3HAKOB UX
MPOTEKAHUS, OTBITHI, OTPAKAIOIINE PU3NUECKUE U XUMUUYECKHUE CBOMCTBA TAJIOTEHOB M UX
coeIMHEHUN (BO3MOXKHO  HCIIOJIb30BaHUE  BHUIECOMATEPHATIOB), O3HAKOMJICHHE C
oOpa3iiaMyd  XJOpUJIOB (TajloTeHUIOB), O3HAKOMJICHHME C oOOpa3lamMu cepbl U eé
COCIMHEHUSIMH (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHUATIOB), HAOIIOIEHUE TpoIiecca
oOyTJIMBaHMs caxapa MO JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYCHHE
XUMUYECKUX CBOWCTB pa30aBICHHONW CEPHOW KHUCJIOTHI, TPOBEICHHUE KadyeCTBEHHOMN
peakuuu Ha cyib(har-uoH U HaOJOJIeHHe MpU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C



¢uznyeckuMu  cBoiicTBamMHM  a3ota, (ochopa W UX COCAUHEHHH  (BO3MOXKHO
UCIIOJIb30BaHUE BHJAEOMATEpUAoOB), OOpa3lamMu a30THBIX U (HOCHOPHBIX YIOOPEHHIA,
noJiydeHue, coOUpaHue, pacrno3HaBaHME M H3YUYEHUE CBOWCTB aMMMaKa, MPOBEICHHE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHUS U (ochaT-uOH U H3YyYEHUE NPU3HAKOB HX
IIPOTEKAHMS, B3aWMMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB), M3yUYEHHE MOJEIEH KPHCTAIUITMYECKUX
peméTok anmaza, rpadura, (QysiepeHa, O3HAKOMIIEHHE C TIIPOLIECCOM aICcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM HPOTHUBOrasa,
NoJIydeHue, coOupaHue, paclio3HaBaHUE MW M3YYEHHE CBOMCTB YIJIEKHUCIOTO Tasa,
MPOBEJCHUE KA4YeCTBEHHBIX pEaKUMi Ha KapOOHAT W CUJIMKAT-UOHBI U HW3YUYCHHE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJICHME C  NOPOAYKUHMEH  CHUJIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHeunmmume
HEMETAJUJIbI U UX COCAUHECHUSD).

MeTajuibl 4 UX COCAMHEHUS

OOmrast XapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nonokenus B Ilepuogmueckon cucteme xumudeckux snmeMmeHToB . M. Menaeneesa n
cTpoeHusi atomMoB. CTpoeHME MeTauioB. Meramiuyeckass CBA3b M METaJUIMYeCKas
KpUCTAUTMYECKAsE pEIETKA. JJIEKTPOXUMUYECKUN  Psifi HANpSHKEHUM  METaJlIoB.
duznyeckre 1 XMMUYECKUE CBOMCTBA MeTAIIOB. O0IIMe cIOCOOBI MOTYyYEHUS METAILIOB.
[ToHaTHE O KOPPO3UM METAIOB, OCHOBHBIE CMOCOOBI 3alIUTHI UX OT KOppo3uu. CrijiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie Metajuibl: MOJIOKEHUE B llepuoanueckor cuCTEME XUMHYECKHUX
anemeHtoB J[. WM. MeHueneeBa, CTpOEHHE WX AaTOMOB, HAXOXJICHHUE B NPHUPOJIE.
duznyeckrue M XUMHUYECKHME CBOWCTBa (Ha mpumepe HaTpus W Kanus). OKCUIbl U
TUIPOKCHUBI HATPUS U Kanud. [[puMeHeHne 1meI0YHbIX METAVIOB U UX COCUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIBI MATHUWA W KaJIbLUU: TTOJIO)KeHUEe B [lepuoanueckont
cucreMe xumuueckux aneMeHToB 1. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE
B npupone. Pu3NUecKue W XUMUYECKHE CBOMCTBA MarHus M Kaublus. Baxuenmmne
COCIMHEHUs KalblMs (OKCHA, TUAPOKCHH, coyik). JKECTKOCTb BOALI U CIIOCOOBI €&
YCTpPaHEHUS.

AnromMuHUiA: nonoxenue B [lepuoanyeckoi cucreMe XuMuyeckux anemeHToB Jl. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B mpupoac. PU3MUEeCKMe U XUMUUYECKHE
CBOMCTBA aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIPOKCHIA ATFOMUHUS.

Kenezo: momoxenune B llepuonnueckoid cucteMe XUMUYeckux anemeHtoB [I. .
MenpeneeBa, CTpOEHUE aTOMa, HAXOXJICHHE B mnpupone. Ousznueckue M XUMUYECKUE
cBolcTBa xene3a. Okeunbl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE ¢ Oo0Opa3llaMH METaUIOB W CIIaBOB, MX (PM3MUECKUMH CBOWCTBAMH,
U3YYCHUE  PE3yJIbTAaTOB  KOPPO3WU  METauIoB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOACHCTBHS OKCHJA KAIBIHs W HATPHs C BOJOU
(BO3MOYKHO WCIIOJIH30BaHKUE BUACOMATEPHUATIOB), UCCICIOBAHUE CBOMCTB KECTKOW BOJIBI,
mporiiecca TOPEHUs Keye3a B KUCI0opoae (BO3MOKHO HMCIIOJIh30BAHUE BHICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMi Ha MOHBI: MarHusl, KaJabIlHs, ATFOMUHUS,
nuHka, keneza (II) m xenesa (II), meau (II), HabGmromeHWe W ONMHUCAHHE MPOIECCOB
OKpaIIMBaHUs MJIaMEHU WOHAMH HATpPUS, KIS W KalbIHs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHUSA |
THAPOKCHIIA ITMHKA, PEIICHHE JKCICPUMEHTAIBHBIX 3adad 1o Teme «BakHelmme
METaJUTBl U IX COCTMHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOM >KM3HM ueloBeka. beszomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKHX peaknuid B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XWMHYECKOE 3arps3HEHUE OKpYXKarmeld cpeasl (mpeaenbHas —JIOMyCTHMas
KoHIleHTparusi BemectB, nainee — I[IJIK). Ponp Xumum B pelieHUH SKOJOTUYECKUX
po0aem.

Xumuueckuii IKCnepumeHm:

U3ydeHUuEe OOpasloB MaTepHaioB (CTEKJIO, CIJIaBbl METAUIOB, IOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuuwie ceazu

Peanuzanmsi MeXNpeAMETHBIX CBSI3eM TIpH HW3YYeHUHM XuUMUM B 9 Kjacce
OCYIIIECTBJISICTCS Yepe3 MCITOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK
U TIOHATHW, SIBJSIONIAXCS CHCTEMHBIMU U1 OTACIBHBIX MPEAMETOB €CTECTBCHHO-
HAyYHOTO IUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAYYHBIM (pakT, TUTIOTE3a, 3aKOH, TEOPHs,
aHanmW3, CHHTE3, KiacCU(UKAIUsA, TMEePUOJANYHOCTh, HAONIOJCHHUE, JKCIICPUMEHT,
MOJICIUPOBAHUE, HW3MEPCHHUE, MOJCNb, SBIICHHUE, TMApPHUKOBBIM 3()QEKT, TEXHOIOTHS,
MaTepHabl.

®duznka: Marepus, atoM, dSJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, HU30TOIIBI,
PaOAKTUBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsii, MPOBOAHUKHU, IMOIYNPOBOJIHUKH,
JUDJICKTPHUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIICCTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAUIMUECKass pEIIéTKa, CIUIaBbl, (U3UYCCKUE
BEIIMYMHBI, €IUHUIIBI W3MEPEHUs, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
ConHue.

buonorus: ¢orocunTes, apixanue, Ouochepa, HIKOCHUCTEMA, MHHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIESCTBA.



['eorpadus: atmocdepa, rumpocdepa, MUHEpanbl, TOPHBIC IOPOJbI, IOJC3HBIC
WCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCST B XOA€ OOydYyeHUs XMMHMHU B €IMHCTBE Y4eOHOW U BOCHHUTATEIbHOU
JESATEIIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMA POCCUHCKMMH COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MPaBUJIAMU U HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT IMpOLIeccaM CaMOIO3HAHMSI, CAMOPA3BUTUS U COIUAIN3AIINN
o0yyJarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpaXkaroT TOTOBHOCTh oOy4aromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM M PACIIAPEHUE
OIbITA JCSITENBHOCTU HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAay4YHOMY HACJEAMI0, IOHUMAHUS 3HAYCHUS! XUMUYECKON HayKH B )KU3HU COBPEMEHHOIO
o0miecTBa, CHOCOOHOCTH  BIAJAETh JIOCTOBEpHOW HH(poOpMauued O MepeloBBIX
JOCTHXKEHHSIX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU B
HAy4YHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

IPEJICTaBICHUS O COLMAIBHBIX HOPMaxX U MpaBUiaX MEKIMUYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCEeI0BATENbCKOM, TBOPYECKON M JPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESATENBHOCTHU MPHU BBINIOJHEHUN YU€OHBIX, TO3HABATEIbHBIX
3a]a4, BBIIIOJHEHUM XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpeMJIEHMsI K B3aMMOIOHMMAHHUIO M B3aMMOINOMOIIM B TMpolecce 3TOM yudeOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLIECHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TNIPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEICTBUMA
MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHUPOBO33PEHUYECKHNE TPEICTABICHUS O BEIIECTBE M XUMHUYECKON pEeaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJSIOIIME OCHOBY
JUIsl TIOHMMAHMSI CYHUIHOCTH HAy4YHOM KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOMN Cpenoil, 0
POJIM XMMUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTUBBI, HANPABJICHHbIE HA TIOJyY€HHE HOBBIX 3HAHUN MO XMUMUH,
HE0OXOaAUMBbIE ISl OOBSICHEHUST HAOII0AaeMBbIX MPOLIECCOB U SBJICHUMN, MTO3HABATENILHOM,
MH(POPMALIMOHHON M YUTATEJIbCKON KYJIbTYPhl, B TOM YHMCJIE€ HAaBBIKOB CAMOCTOSITEIbHON



paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATypPOM, JOCTYITHBIMU TEXHUUYECKUMU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YyUEeHUIO U MMO3HAHUIO, JTI0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM0OOpa30BaHUIO, TPOCKTHOM U HCCIEI0BATENbCKON JEATENBHOCTU, K OCO3HAHHOMY
BbIOOPY HANPaBICHHOCTH U YPOBHA 00y4EHHUS B JaJIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3J0POBBIO,
YCTAaHOBKHU Ha 3/I0POBBIA 00pa3 >KM3HU, OCO3HAHUE MOCJIECCTBUNA U HETPUATHUE BPEIHBIX
npuBbIlUeK  (YNOTpeOJIeHUs  ajKoTojsl, HApPKOTHUKOB, KYypEHHUS), HEOOXOJUMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH TP OOpAIIeHHH C XMMHUYECKUMH BEIIECTBAMHU B
OBITY W peajbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTUYECKOMY H3yYEHHUIO MNpodeccuid W Tpyda pazIu4yHOro poja,
yBOXEHHE K TPYAYy M pe3yibTaTaM TPYJIOBOW NEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHHUs TMPEAMETHBIX 3HAHUM O XWMHHU, OCO3HAHHBIM BBIOOP WHIWBUIYaIHHOU
TPACKTOPUH TMPOJOIDKEHUS OO0pa3oBaHMS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XUMHUH, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUTHOU
npo(heCcCHOHANIBHOM JESTEIbBHOCT U Pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb
aIarTUPOBATHCA B TPO(HECCHOHATILHOU Cpelie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOLIEHHE K MPHUPOJie KaK MCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, IMOHUMaHHE LIEHHOCTU 3JI0POBOTO M 0E€30MacHOro
oOpaza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3HUYECKOMY H
NICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHUSI TpaBui 0OE30MacHOTO
MOBE/ICHUs TPU paboTe C BEIIECTBAMH, a TAKXKE B CHUTYAIHsIX, YTPOXKAIOIIUX 3/I0OPOBBIO U
JKU3HHU JIFOEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, TOTyYaeMble PU U3YYEHUU XUMUH, JUIsS PEIICHUs
3a/1a4, CBA3AHHBIX C OKPYKAKOWIEH NPUPOAHOM CpENoM, ISl TOBBIMICHHUS YPOBHS
IKOJIOTUYECKOHN KyIbTYPBhl, OCO3HAHMSI TJI00ATFHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM
U TyTed WX PEUICHHs] TOCPEACTBOM METOJOB XHMHUHU, HKOJIOTHYECKOTO MBIIUICHUS,
YMEHHsI PYKOBOJICTBOBAThCSI UM B IO3HABATEIbHOW, KOMMYHMKATUBHOW M COLIMAIbHOU
MIPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B coctaBe meTampeIMeTHBIX Pe3yJIbTaTOB BBACISAIOT 3HAYUMBIC TS (POPMHUPOBAHUS
MHUPOBO33pEHUSl OOIICHAay4YHbIE MOHATHS (3aKOH, TEOpHs, NMPHUHLMII, TUMOTe3a, (aKT,
CHCTEMa, IPOLECC, FKCIIEPUMEHT U JAPYTroe.), KOTOPhIE HCIONb3YIOTCSI B €CTECTBEHHO-
HAy4YHBIX Y4YeOHBIX IpeaMeTax U TMO3BOJSIOT Ha OCHOBE 3HAHUW M3 3TUX MPEIMETOB
dbopMHpOBaTh MPECTABICHUE O LETOCTHOM HayYHOW KapTUHE MHUpPa, U YHUBEPCAIbHbBIC



y4ueOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIC
oOecrieuynBalOT (HOPMUPOBAHKE TOTOBHOCTH K CaMOCTOSITCIIBHOMY IUIAHUPOBAHUIO H
OCYILIECTBJICHUIO YUECOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue AeMcTBUA:

YMEHHS HCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU 3HAHMIA:
pacKphIBaTh CMBIC XHMHYECKHUX TIOHATHH (BBIACIATh HMX XapaKTepHbIC TMPHU3HAKH,
YCTaHaBJIMBATh B3aMMOCBS3b C JIPYTMMH TIOHSTHSMHU), HCIOJIB30BaTh TOHITHS IS
OOBSICHEHUS OTNIENIbHBIX (PAKTOB W SIBJICHUN, BHIOMpPATh OCHOBAHUS W KPUTEPUHU IS
KJIacCupUKaAIMd XUMHUYECKUMX BEIIECTB U XUMHUYECKUX pEaKIui, yCTaHABIUBATH
MPUYUHHO-CJICJCTBEHHbIC CBA3U MEXAY OOBEKTaMH HW3YUYEHHS, CTPOUTH JIOTHYECKUE
paccyxneHus (MHIYKTUBHBIC, JEAyKTUBHBIC, II0 AaHAJOTHUM), JACIaTh BBIBOJBI U
3aKJII0UCHUS;

YyMEHHME TPUMEHAThL B TMPOleCCe TMO3HAHMS TOHATUS  (IpPeAMETHhIE U
METaNnpeIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCMOJb3yeMble B XUMUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XHUMHUU MOJICJIbHBIE TPEIACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ 3JIEMEHTA), XUMU4Yeckasi opMyJia U YpaBHEHHE XUMUYCCKOU
peakIuyu — MpU pelieHud y4yeOHO-TI03HABATEIbHBIX 3aJlayu, ¢ YYETOM 3THX MOJEIIBHBIX
MPEACTABICHUM BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHMUYECKHMX BEIIECTB U XMMHUYECKHX PpEaKIUW, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, MNPUYUHHO-CIICICTBEHHBIE CBSI3M W NPOTHUBOPEUYUS B M3y4aeMbIX
npoleccax v siBICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE UCIOJIb30BaTh MTOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS,
a TaK)Ke€ B KaueCTBE OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

NPUOOPETEHUE OMbITa 1O IUIAHUPOBAHUIO, OpTaHU3alMUd W IIPOBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOJI01aTh 3a XOJA0M IPOIIECCa, CAMOCTOSTEIHLHO
MPOTHO3UPOBATh €ro pe3ybTaT, (OpMyJIUpOBaTh 0000IIEHHS U BBIBOABI 110 pe3ybTaTamM
MPOBEJEHHOTO OIBITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MIPOJICIAaHHON paboTe.

Pabora c nundopmanueii:

yMEHUE BbIOMpATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH WHMOOPMAITUIO PA3TUIHBIX
BUJIOB M (OpPM TMpEICTaBICHUS, IOJy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (HAy4dHO-
MONyJISIpHAsT JIUTepaTypa XUMUUYECKOTO COJEpKaHHUs, CIPaBOYHBIC MOCOOMS, PeCcypcChl
HNHuTepHeTa), KpUTUYECKH OIEHUBATH MPOTHBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHATHh PAa3JIMYHbIE METOJbl W 3alpoChl TMPH TOUCKE H OTOOpe
nH(OPMAITUU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JJISI BBITIOJIHEHUS YUY€OHBIX U
MO3HABATENbHBIX 3aJlad ONPEACIEHHOTO THUIA, IPUOOpETeHHE oOmbiTa B 00JacTu



UCIIOJB30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTWH,  OBJIQJICHUE
KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMAJBbHYIO (QOpMYy TpelCTaBieHUs HHPOPMALUU MU HWILTIOCTPUPOBATH
pelaeMbie 3a/1a4M HECJIOKHBIMU CXeMaMHU, IdarpaMmmMamMu, ApyruMu popMaMu rpa@uku u
X KOMOMHAILIUSIMU;

YMEHHUE UCIO0JIb30BaTh U AaHAIIM3UPOBATh B IpoLecce yueOHOM U UCCIIeI0BATEIbCKON
NEeATEIbHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3iWCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NPUPOJHOM CPEIbI.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

yMEHHMS 3aJjaBaTh BOMPOCH (B XOJ¢ Auaiora u (WJIM) JUCKYCCHH) MO CYIIECTBY
o0cyx/1aemMoi TeMbl, (hOPMYJIUPOBATh CBOM MPEMAJIONKEHUS OTHOCHTEIBHO BBIIOJHEHUS
MPEVIOKEHHON 3aa4H;

YMEHHS MPEJICTABIATh MOJYYEHHBIE PE3YyJIbTaThl MTO3HABATEIBHOM JESTEIBHOCTH B
YCTHBIX W THUCBMEHHBIX TEKCTaX; JejaTh MPE3CHTALUI0 pPe3yJIbTaTOB BBIMOJHECHUS
XUMHUUYECKOTO JKcrepuMeHTa (J1abopaTOpHOro OMbITa, JIAOOpaTOPHOW paldOThl 1O
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS  y4eOHOro  COTPYJHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIIbHOM M UCCIEN0BATEIbCKON JEATEIbBHOCTH NPU PEUICHUH BO3HHUKAIOIINX
npo0eM Ha OCHOBE y4yé€Ta OOIIMX MHTEPECOB M COrJIAacOBaHUS MO3UIUN (0OCYXKIeHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYpPMbl», KOOpPAWHAILIUSI COBMECTHBIX JICUCTBUI,
OTIpEeJICICHIE KPUTEPUEB IO OIICHKE KaueCTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO  OMNPENENATh UEIU JEATEIIbHOCTH, IUJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBATH W MNpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTb, BbIOMpaTh Haubosee 3PQGEKTHBHBIE CHOCOOBI pelIEHUsT Y4eOHbIX U
MO3HABATENbHBIX  33/Ja4, CaMOCTOSITEJIbHO  COCTaBJISITh WA  KOPPEKTUPOBATH
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM IMPHU BBINOJHEHUN 33JaHUN C YYETOM MOJYUYCHUS
HOBBIX 3HaHMI 00 WH3y4YaeMbIX OO0BEKTaX — BEHIECTBAX W PEaKIUsAX, OICHUBATh
COOTBETCTBHE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIM, YMEHUE HCIOJIb30BaTh H
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COJIECpPIKaHUS,
YCTaHOBJICHHOTO JaHHOW denepaibHOil pabodeil mporpamMmoi, BBIJIEISIOT: OCBOCHHBIC
oOy4JaroIMMHUCsl Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI JMEeWCTBUH, crienuuyeckue s
MPEAMETHON 00J1acTH « XUMUSD, BUJIBI ICSITEIILHOCTH TI0 TIOJyYSHUIO HOBOTO 3HAHMUSI, €TO
WHTEPIpETalii, MPeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX W HOBBIX
CUTYyalUsIX.



K xoniy oOydenuss B 8 KJjacce MpeaMeTHBIE pe3yJbTaThl HAa 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIN:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSITHI: aroM, MOJIEKyJa,
XUMUYECKUH DJIEMEHT, TMPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAasT W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEJIbHAs AaTOMHasi H
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBas
JI0JISI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJISIPHBIM 00BEM, OKCU/I, KHCIIOTA,
OCHOBAHHE, COJIb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XMMUYECKas
peakius, KiacCupUKAIMs peakIuil: peakiuyi COeAMHEHHU S, PEAKIINK Pa3JIOKEHUS,
peakiuy 3aMelIeHus, peakiuu OOMEHa, PK30- W JHJIOTEPMUUYECKUE PEaAKIUU,
TEII0BOM 3P (DEKT peakiuu, siApO aToMa, JIEKTPOHHBIM CIOM aToma, aTOMHAas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSPHAs U HEMOoJIApHas
KOBAJICHTHAs CBS3b, MOHHAA CBSA3b, NOH, KATUOH, aHWOH, PACTBOP, MaccoBas 10
BelecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUU M MPUMEHSTH
9T TIOHSATHUSI IPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUII;

e HCIOJb30BaTh XUMHUUYECKYIO CHMBOJHMKY JUIsI COCTAaBJICHHS (HOPMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

e OIpPENEATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTETICHb
OKHCJICHUSI AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
OTIpEeNICIEHHOMY KJIACCy COCAMHEHHHM 1o ¢dopMysaMm, BUJ XUMUYECKON CBSI3U
(KOoBaJICHTHAs M MIOHHAs) B HEOPTaHUUYECKUX COCTMHECHHUSIX;

e packpbiBaTb cmbicn  [lepmommueckoro 3akona JI. WM. MeHnneneesa:
JEMOHCTPUPOBATh  TMOHUMAHHUE  TEPUOJMYECKON  3aBUCHUMOCTH  CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT UX MoJjiokeHus: B [lepuoauyeckoii cucreme, 3aKOHOB
COXpPaHEHHUSI MAacCChl BEMIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4EeHUs, 3aKOHa ABOTAJIpO;

e OIKCHIBATh U XapakTepu3oBaTh TaONMMuHyr0 ¢dopmy Illepuonuueckoit cucTeMbl
XUMHUUYECKUX DJIEMEHTOB: pa3inuaTh MOHATHS «TJaBHas moarpynna (A-rpyrmma)y»
u «robounHas noarpynna (b-rpymnmna)y», Maneie u 00JIbIIINE TEPUOIbI, COOTHOCUTH
o0o3HaueHus, KOTOpble wuMmeroTcs B Tabmuie «llepuomuyeckas cucrema
xuMudeckux siemeHToB [[. M. MeHnneneeBa» ¢ 4HMCIOBBIMUA XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB M 3apsij sjapa, 00llee Yyucio
AJIEKTPOHOB U pACTIPEEICHUE UX N0 JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUIIUPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILECTB,
1o TertoBomy 3 dexry);



XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKUE CBOMCTBA BEIIECTB
pa3NUYHBIX KJIacCOB, MOATBEP)KJAs OINHCAHME MPUMEpPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Kaue€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHHUS XUMHUYECKUX IPEBpPALICHUI B pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMmylie COeTUHEHHS, MaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakuuy;

IPUMEHATH OCHOBHBIE OIEPAlMU MBICIUTEIbHON AESITENbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHUE, 0000LIECHNE, CHCTEMAaTU3alMI0, KIIaCCU(UKALINIO, BHISBIICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JUII M3Yy4YEHHMS CBOWCTB BELIECTB H
XUMHUYECKUX PEAKIINA, €CTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOJIOICHNUE,
U3MEpEHUe, MOACINPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIEIOBaTh MpaBHJIaM MOJb30BaHUSI XUMHUYECKOM MOCYIOHM U J1a0OpaTOpPHBIM
00OpyIOBaHUEM, a TAKXKe MpaBUiIaM OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU IO BBIIOJHEHHUIO Ja0OPAaTOPHBIX XUMHUYECKHUX OIBITOB IO
MOJYYCHHUIO W COOMpaHUI0 ra3000pa3HBIX BeEIIECTB (BOJAOpOJAa W KHUCIOpPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHOM MAacCCOBOM JIOJEH PAaCTBOPEHHOTO
BEILECTBA, IUIAHWPOBAaTH M IMPOBOJAWUTH XHMMHYECKHUE OSKCIHEPUMEHTHI IIO
pPacIO3HAaBAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TMOMOLIbIO WHIMKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K kxonmy oOyuenuss B 9 Kjacce npeameTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpPBIBATh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHNA: XUMHYECKUU DSJIEMEHT,
aTOM, MOJIEKYJIAa, UOH, KATUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BENIECTBO,
BAJICHTHOCTh, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakius, XUMHYECKas CBs3b, TEIJIOBOM A(QPEKT peakiuu, MOJb, MOJSIPHBII
00bEM,  pacTBOpP,  DJIEKTPOJHUTHI,  HEIJEKTPOJUTHI,  DJICKTPOJIUTHUECKAS
JIUCCOIMAIMS, PpEaKIMd HWOHHOIO OOMEHA, Karaju3aTop, XHUMHYECKOe
paBHOBECHEe, OOpaTMMble MW  HEOOpaTUMBbIC  PCEAKIMH, OKHUCIHUTEIHHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCJIIEHHUE U
BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUUECKasl CBSA3b (KOBaJCHTHAasI,
WOHHAs, METAUIMYECKasi), KPUCTALUIMYECKass pemIETka, KOPpO3us METaJIOB,
CILJIaBbl, CKOPOCTh XUMUYECKON PEAKIUH, NIPEAECIBHO JOMYCTUMAasi KOHUECHTpAUs
ITJIK BemecTBa;



WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHSATUH W MPUMEHATH
3T MOHSATHS IPY OMUCAHUU BEUIECTB U UX MIPEBPAILCHHIA;

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJI COCTaBlIeHHUS (OpMYJ BEIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPEAENATh BAJIEHTHOCTh WU CTENEHb OKHCIECHHUS XHUMHYECKUX JIIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOr0 COCTaBa, MPUHAICKHOCTh BEMIECTB K ONPEIEIEHHOMY
KJIacCy COEAMHEHWH 1Mo (opmylaM, BUJ XUMHUYECKOH CBs3U (KOBaJCHTHas,
WOHHAs, METaJUIMYecKasi) B HEOPTraHWYECKUX COCAUHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (hopmylie, XapakTep Cpelbl B BOAHBIX PACTBOpPAX HEOPraHHMUYECKUX
COEJIMHEHUM, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;
packpeiBath cmbica llepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €0 MOHMMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO
dopmy Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: PAa3InyaTh MOHITHS
«rnaBHas noAarpynna (A-rpynna)» u «nobounas noarpymnmna (b-rpynma)», mamnsie
u OoNbIIME€ TEPUOIbl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEITCSI B
NEPUOINYECKON TaONMIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsl] sjapa, OOIIee YHUCIO 3JIEKTPOHOB U
pacmpeneneHne UX [0 JJIEKTPOHHBIM  CIIOSIM),  OOBACHATH  0OIIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B IIpeieiax
MaJbIX IEPUOJOB U IIaBHBIX MOATPYMI C YYETOM CTPOCHHS X aTOMOB;
KJIACCU(PUIMPOBATh XUMUYECKHUE OJEMEHTHl, HEOpPraHMYeCKHE BEIIECTBa,
XUMHUYECKHE PEAKIHU (IT0 YACIY U COCTAaBY YyYaCTBYIOIIMX B PEAKIMM BEIIECTB,
no TemioBoMy 3(G¢eKTy, 1Mo H3MEHEHHIO CTENEHEW OKHCIIEHUS XUMUYECKUX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CreU(PUUECKIE XUMUYECKHE CBONCTBA
OPOCTBIX M  CIOXKHBIX BELIECTB, NOATBEpP)KAAs ONHMCAHUE MPHUMEpPaAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;
COCTABJISITh YPABHEHHUSI DJIEKTPOJMTHUECKOW TUCCOIMALMU KHUCIIOT, IIEJI0Ye U
COJIeH, TOJHBIE W COKpAIIEHHBIE YpaBHEHUS pPEAKUUHA HOHHOTO OOMEHa,
yYpaBHEHUSl peakUuuid, MOATBEP>KIAIOIIUX CYLIECTBOBAHWE T'€HETHYECKON CBS3U
MEXy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

packpbIBaTh CYILIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINii;
POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX IPEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;
BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMUMHUYECKOTO 3JeMEeHTa MO0 (HOpMysie COCITUHEHUS, MaCCOBYIO



JIOJTEI0 BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI 10 YPABHCHHIO XMMHYECKOM
peaknuu;

coOII0/IaTh TIpaBWja IOJb30BAHHMS XHMHUYCCKOW ITOCYJIOH M JIaOOpaTOPHBIM
o0opyI0oBaHUEM, a TaK)Ke TpaBUIa 0OpaICHUS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIIUSIMUA 110 BBITIOJIHCHUIO J1A0OPATOPHBIX XWMHUYECKHX OIBITOB TIO
MOJIYYCHUIO W COOMPAHMUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOTO
rasa);

IPOBOJIUTh PEAKIMH, TOATBEPIKIAOIINEC KAaYeCTBCHHBIM COCTaB pPa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMHU/I-, HOJIUI-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THAPOKCHUIA-UOHBI, KaTHOHBI aMMOHHS U HWOHBI
W3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHHMYECKHUX
BCIICCTB;

MIPUMEHSTh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JEATCIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, OO0OOIICHUE, CUCTEMATH3allMIO, BBIABICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€H — JUIsI W3YYCHHUS CBOWCTB BEIIECTB W XHWMHUYECKHX
peaKmuii, €CTECTBEHHO-HAYYHBIC METOJIbI TIO3HAHUS — HAOMIOACHUE, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCIIEPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaunuyecTBO 4acosB

KonTpoJbHbIe

IpakTuyeckue

DJIeKTPOHHbIe (LM (pOBbIE)

n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeoBeKa
BerectBa 1 xumMuueckue bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pasnen 2. BaxkHeiiine npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
Bosayx. Kucnopog. ITonsarue bubnmorexa LIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o bubmuoreka [IOK
2.2 8 1
KHCJIOTaX M COJISX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoteka [JOK
' HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢c
Hroro mo pasneny 30



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

Pazpnen 3. Ilepuonnyeckuii 3axkon u llepuoguyeckas cucrema xumuiyeckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBS3b. Bu6morexa [IOK

3.2 ORHCIHTEILHO- 8 https://m.edso00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

bu6nmorexa LIOK
Hroro o pasnexy 15 https://m.edso£8/7f41837c
PezepBHOE Bpemst 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kourposbubie = IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Paznea 1. BemecTBo M XuMH4yeckmne peakuun
11 [ToBTOpeHME U yroyOIeHUe 3SHAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. 8 1 1 bubmmoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coelMHEHHUS
91 OO6m1ast XxapaKTepUCTUKA XUMHUECKUX 4 1 bubnnorexa [JOK
' anemeHTOB VIIA-rpynmsl. ['agoreHst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa LTOK
' PYHIBL- L¢P https://m.eds00.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpymnmsl. A30T, pochop u 7 1 bubnmorera LOK
' 20 ’ P https://m.edsoo.ru/7f41a636
UX COCMHEHUS
24 OO1m1ast xapakTepuCTHKa XUMUYECKHX 8 1 2 bu6muoreka [JOK
' aneMmeHToB [VA-rpynnsl. Yriaepoa u https://m.edso0o.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

KPEMHUN U KX COCTUHEHUS

Wroro mo pazneny 25
Paznena 3. Merajiibl M X COeTHHEHUS
bubnunoreka LIOK
A 5 4
3 Obmue cBolcTsa MeTaLIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 B 16
AKHEUINE METAUIBI U UX COEAUHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemniecTBa 1 MaTepuanbl B JKU3HU YEJIO0BEKA 3 buGnuorexa [IOK
' B P https://m.edso00.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie | IIpakTuueckue
n/n Bceero u3yuyeHusi =~ oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmorexa [IOK
JKW3HU yernoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsiTue 0 MeTo/1aX MO3HAHUS B bu6mmoreka [IOK
2 1
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «IIpaBumna paboTsl B 1abopaTropuu u 1 bubnuorexa [JOK
npuEMBI 00paleHHs ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 YucThic BemecTBa U CMECH. 1 bu6nmoreka [JOK
CrniocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Pa3genenue cmeceli (Ha mpumepe 1 bubmmorexa [JOK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OYUCTKHU MOBapEHHOM COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBLH MOTICRY 5L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0KHBIEC BEIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 A -
TOMHOTMOJICKYJLIpHOE yHEHHe https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIia. bubnnorexka HOK
10
BaneHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHoCuTENBHAS aTOMHAs Macca.
11 OTHOcHTENbHAS MOJICKYJISIpHAS bubmorexa LHOK
YIp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYECKOT0 bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ffod350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKkrue U XUMUIECKHE bu6mmoreka [IOK
sIBJICHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs IPOTEKAHUS bubnnorexka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmmorexa [JOK
H P . https://m.edso0.ru/ff0d5708
XUMUYECKUX PEAKITUI
Knaccudukanus XuMHuecKux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmiorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — y4Y€HBIN- bubnnorexka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIoneauct. O0o0IeHne u
cUcCTeEMaTHU3alusd 3HaAaHNUN

https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

20 «BemectBa n xumMnueckue bubmorexa LIOK
H https://m.edsoo.ru/ff0d4290
peaKIrmy
Bo3nyx — cMech razos. Coctas
21 Bo3ayxa. Kucinopon — niaeMeHT u bubmmorexa [TOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckre U XUMHUECKHUE
29 CBOMCTBa KHCJIOpOJia (peaKIuu bubnnoreka [JOK
okucienus, ropeane). [lonstue o6 https://m.edsoo.ru/ff0d4614
OKCHAax
CriocoOpl Mosty4eHus KUCI0po/ia B
23 J1a00PATOPUU U IIPOMBIIIIIIEHHOCTH bubmnorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XxumMuueckon
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHX PEaKIIHIX
TomnuBo (HePThb, Yroab U METAH).
25 3ar ;13He1§1/16¢1;o3 yxa CII0COOBI c)ero bubmiorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIECHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «ITonyuenne u cobupanue bubmorexa LOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUCHHUE €TO CBOMCTBY
b K
27 Bomopon — anemeHT u mpocToe no/morexa [0

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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

BellecTBO. HaxoxaeHnue B npupoje

duznueckue 1 XUMUYECKHE

bubmuorexa [JOK

28 cpoiictea Bozopona. llpimenerie https://m.edsoo.ru/ff0d4dd0
BOJIOpOa

29 n bu6mmoreka [IOK

OFATHE O KHCIOTaX 1 cOLIX https://m.edsoo.ru/ff0d50d2

30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4

i I?Iaxmqecxaa pa60Ta 0 4 1o Teme Bu6mrorexa LOK
(LIOTYHCHHE 1 CObHpanie . https://m.edsoo.ru/ff0d4f42
BOJIOPO/a, U3yUEHUE €0 CBOWCTBY

32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABorazipo https://m.edsoo.ru/ff0d542e
B cie 00BEMa, KOJIMIEeCTBA

33 BIYUCIICHUS 00BEMA, KOJTNICCTB BuGmorexa LIOK
BEHICCTRA Tasa Ho ero mBGCTHO_I,Wy https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B 618

" BIYUCIICHUS 00BEMOB Tra30B MO Bu6morexa [JOK
ypaBHeHHIO,_peaKHHH a OCHO?e https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH T'a30B

35 du3nYeCKre U XUMUYECKUe bubmuorexa [JOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
B €JIb.

0]1a KaK pacCTBOPHUT BuGmorexa LIOK
37 HacwImeHHbie ¥ HeHACHIIICHHBIC

pactBOpbl. MaccoBast 1oJist

https://m.edsoo.ru/ff0d5b40



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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BEILIECTBA B PacTBOPE

[IpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHHE PaCTBOPOB C

bubmuorexa [JOK

38
onpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiIacCU(UKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHus: COCTaB, bubnmnorexa [JOK
KJ1accu(puKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YeCKUe CBOWCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIAaTypa,
46 CHOCOéLII) nz(l)n q)eHns[ XI/IMI/I‘—IZEKI/IC bubmorexa [JOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas padora Ne 6.
bu6mmorexa [IOK
47 Pemenue skcriepuMeHTAIbHBIX

3aaa4 110 TCMC «OCHOBHBIC KIIACCHI

https://m.edso0.ru/00ad9b7c
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HEOPraHWYECKUX COCIMHEHUI

I'enernueckas cBsi3b MEKIY

48 KJIacCaMH HEOPTaHUYECKHUX bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COEMHEHHI
49 O06o001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHHUHI https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHECHHIMA
ITepBble NOMBITKU KJIaCCH(PUKAIIUN
51 XUMHYECKHX d1eMeHTOB. [ToHsTHE O bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
[Teproauyeckuii 3aK0H U
59 [lepuoanueckas cuctema bubnuoreka [IOK
XUMHUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepronarl, TPYIIILI, TOATPYITITEI bubmorexa HOK
PHOJBL TPY > OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aToMOB 35ieMeHToB [lepuonndeckoii
https://m.edsoo.ru/00adaébc
cuctemsl [[. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
bubmuorexa [JOK
56 9JIEMEHTA 110 €T0 IOJIOKEHHUIO B

[Tepnonnueckoii cucreme /. U.

https://m.edsoo.ru/00ada824
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Menpeneena

3nauenue Ilepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I.

bubmuorexa [JOK

S N. MenaeneeB — y4€HbIi, Me1aror https://m.edsoo.ru/00ada96e
Y TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XHMHUYECKHUX DJIECMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xuirecias coisb https://m.edsoc%.I ru/00adac34
60 KoBasieHTHas1 nonsipHas XUMU4eCKas bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas bubnuorexa [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeeH OkHCICHHS https://m.edso;.I ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE bubmmnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
KonTt o
55 | «Crpuome arows. Komtrcoron buGuorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0001eHne 1 bubnuorexa [IOK
cHCTeMaTHu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001eHNE 1 bubmuorexa [IOK

cHCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00ad9ch2
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68 PesepBHelil ypok. O6o00IeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJTACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie = IlpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adh6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpEHUE U yriybneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kiracca»

Knaccudukanms xumuaeckux

6 €aKIUil 110 Pa3IHnYHBIM 1 bubnnorexa [IOK
P P https://m.edso0.ru/00adbcb0
MPU3HAKAM

7 [ToHsATHE O CKOPOCTH XMMHYECKOU 1 bubnnoreka [HOK

pCaKkuu. IToHATHE O TOMOTEHHBIX

https://m.edsoo.ru/00adbe9a
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U I'CTCPOICHHBIX PCAKIIUAX

TlonsaTue 0 XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUAIOLINE

bubmuorexa [JOK

8 Ha CKOPOCTb XUMHUYECKOU pPEaKIINU
p peart https://m.edsoo.ru/00adc28c
U MOJIOKEHUE XUMUYECKOT'O
paBHOBECHUS
9 OkucnauTenbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN
10 rnccounanu. CHIbHBIE U ci1a0ble Bubmorexa ITOK
o HHALHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHnuble ypaBHEHUS PEAKIIUN bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHMH B CBETE bubnuoteka [JOK
Mpe/iCTaBIeHHI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLMAIITN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubmmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTAYECKON JUCCOIHAIITT
bu6mmorexa [IOK
14 TTonstue o runpoanse cojen
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cuCTeMaTU3aIUs bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. bubnnorexa [JOK

«Pemienue SKCIICPUMCHTAJILHBIX

https://m.edsoo.ru/00addbfa
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3agaqd»

KonrtponsHas padora Ne2 o reme

«OIEKTpOIUTUYECKAs bubmuorexa [IOK
17
nucconuanusg. XuMuueckKue https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
OO6m1as xapakTepucTruKa
18 rajJloreHoB. XMMHYECKHE CBOMCTBA bubmmorexa [TOK
i https://m.edsoo.ru/00addfe2
Ha IIpuUMepe xXjopa
Xnoposogopoa. ConsiHast KUCIOTA,
19 XI/IMII/)I‘IGCKI/I: CBOICTBa bubmnorexa [IOK
’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMEHEHUE
[IpaxTuueckas padora Ne 2 o
20 TeMe «Ilonydenue coyistHOM bubmorexa LIOK
Y .. . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY
Brrurcnenus mo ypaBHEHUSM
21 XAMUYECKUX PEAKIUi, €CIIN OJUH bubmmorera [TOK
p ’ https://m.eds00.ru/00ade488
W3 peareHTOB JaH B U30BITKE
29 OO6mras xapakTepucTuKa bubnuotexa [JOK
25eMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsle MOIU(pUKALIUN
93 cepel. HaxoxieHue cepbl U €€ bubnuorexa [JOK
COEIMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPHI
CepoBoJ0pOI, CTPOCHHE,
P P P bubnmoreka [JOK
24 ¢busnyecKkre 1 XUMHYECKHE

CBOWCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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Oxcunpl cepbl. CepHas KMCIIOTA,

25 ¢busnvecKkre 1 XUMHUYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XHUMHYECKHUE PEAKIUH, JIKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

26 MOJy4YCHUSI CEPHOU KUCIIOTHI. bubnnoreka HOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeibl
COCITUHEHUSIMH CEPBI

97 Brruucienue MaccoBoi 1011 bubmuorexa [JOK
BBIXOJA IIPOJIYKTa pEaKLM1 https://m.edsoo.ru/00adec8a
OOm1ast xapaKTEpUCTHKA
aneMeHToB VA-rpynnsl. A3oT,

28 acIpoCcTpaHEHUE B IPUPOJIC bubmorexa [JOK
pactpoctp PHpOIE, https://m.edsoo.ru/00adeea6
(bu3znyecKkrue 1 XUMUYEeCKHe
CBOICTBa
AMMHuak, ero puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MOJyYCHUE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
ITpakTryeckas padora Ne 3 o
30 teme «llonyuenue ammuaka bubmorexa [JOK
y . ’ https://m.edso00.ru/00adf180
M3yUYEHHUE €ro CBOMCTBY»
A3oTHas KuC0Ta, €€ (U3nIecKre bubnmoreka [JOK
31 .
1 XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
bubmuorexa [JOK
32 aMMOHMS B KAUECTBE

MUHEPAIBHBIX YI00PEHHIH.

https://m.edso0.ru/00adf518
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XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIleu cpeibl
COCIMHEHMSIMU a30Ta

docdop. Oxcun pochopa (V) u
dbocdopnas kucnorta, puznyeckue

bubmuorexa [JOK

33 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnons3oBanue pocdaros B
34 KauecTBE MUHEPATbHBIX bubnnoreka [JOK
ynoOpeHuit. 3arpsisHeHHE https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cperbl hochaTamu
VYraepon, pacrpocTpaHeHIE B
35 HpI/IpIc)me, (Il))mnrr){eciie u bubmorexa LHOK
g https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaeposa, ux pusndeckue
Y XUMHYECKHE CBOMCTBA.
36 DKosornyeckre npoodaemMbl bubnuorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(V)
N bubmuorexa [JOK
37 YrombHas KHCIOTa  e€ corn https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o
38 teme "[lorydeHue yriekuciaoro bubnnorexa [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHat-uon"
39 IlepBoHauyanbHBIE TOHATHS 00 bubnnorexka [JOK

OpraHN4YCCKUX BCIICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COEIMHEHUSX yTiepoaa

40 Kpemuwuii u ero coequHeHus buGnnorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [HOK
3aj1a4 1o teme «Baxkneime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHHS
Kontponbnas padota Ne3 no teme
42 «Baxnennine HeMeTaIbl U UX bubmorera [JOK
https://m.edsoo.ru/00ae0e18
COCIMHCHHUS
OOm1ast xapaKTEpUCTHKA
XUMHUYECKHUX DJIEMEHTOB —
43 MeTaJuI0B. Mertajuinueckas CBs3b bubnuorexa [JOK
U MeTaJlIndecKas https://m.edso0.ru/00ae103e
KpUCTAJUTMYECKasl PeIIETKa.
du3znyeckue CBOMCTBA METAIIOB
XHMHUYECKHE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
N https://m.eds00.ru/00ae1156
HaIpsHDKEHUHA METaJIOB
OO6mme crmocoOb! MOTydeHUs
MetaiutoB. CriiaBel. Beraucienus
45 10 YPAaBHEHMSIM XUMHYECKUX bubmmorexa [OK
. https://m.edsoo.ru/00ael156
peakIuii, €Clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIOB bubmmorexa LIOK
https://m.eds00.ru/00ae1278
47 [lemouHbIE METAIITBI bubnmuorexa [JOK
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https://m.edsoo.ru/00ael4b2

OKcuIbl ¥ THAPOKCUIBI HATPUS U

bu6mmoreka [IOK

48 Kajust https://m.edso00.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METAJIIbI — bubmuorexa [JOK
KaJblIUi U MarHuit https://m.edso00.ru/00ae15e8
50 Bakueiimme coequHEeHAA KAJILIN bubnmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O606HuleHI/Ie U CUCTEMATU3ALU
3HAHUH
59 JKécTkocTh BOMBI M CIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas paborta Ne 6 o
53 Teme "JKECTKOCTh BOIBI U METObI bubnmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHUs
. bu6nmoreka [JOK
>4 ATIOMHHHH https://m.edso;.I ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
5 Keseso https://m.edsocE.IrUIOanldSG
57 OKcupl, THIPOKCUIBI U COJIU bubnmoreka [JOK
xenesa (I1) u sxenesa (IIT) https://m.edsoo.ru/00ae35e6
58 O6O6HUIGHI/IG 1 CHCTEMaTH3aIIH
3HAHUI
59 [IpakTuueckas padora Ne 7. bubnuorexa [IOK

Pemenne OKCIICPUMCHTAIIBHBIX

https://m.edso0.ru/00ae3de8
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3a7a4 no teme «BaxHeimue
METaJUIbl U UX COCTUHEHUSD)
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PEaKIIHii, €ClIi OJUH
50 W3 PEareHTOB JIaH B H30BITKE WIIH 1 bubmuorexa [JOK
COACPKUT mpuMecH. Beruncienus https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakiumn
61 O00011IeHIE U CUCTEMATU3AIUS 1
3HaHUI
KonTponbnas padora Ne4 o teme
62 «Baxueime MeTamibl 1 uX 1
COCJIUHCHHU S
63 BemectBa u marepuassi B 1 bubnuoteka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuoteka [JOK
OKPY’KaroIleH Cpeabl https://m.edso00.ru/00ae4270
65 Ponps xumuu B pemeHnn 1 bubnnoreka [JOK
AKOJIOTHUECKUX MPOOIEM https://m.edso0o.ru/00ae4270
66 PesepBHblil ypok. O60011eHue u 1 bubnnoreka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001eHNE 1 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ad9cbh2
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe o0IIecTBO
«3narenbctBO «IIpocBemieHne

» Xumusi. Beenenue B ipeamet, 7 kinacc/ Epemun B.B., Jlpoznos A.A., JIyaun
B.B.; nox penakuueii Jlynuna B.B., Aknnmonepuoe obmectBo «M3aaTeabcTBo
«IIpocsemenne»

» Xumus. Beoausiit kypc, 7 knacc/ I'abpuensan O.C., Octpoymos U.T'.,
Axnebunun A K., Akuroneprnoe o6miectBo «M3narensctBo «IIpocBemieHue

» Xumusi, 9 knace/ Kypun A.A., AkiimonepHoe o6miectBo «M3narenscTBo
«IIpocsemenue»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3aoB A. A. u apyrue;
noa peaakuuei Jlynuna B.B., AkunonepHoe o61ectBo «3aarenscTBo
«IIpocseuieHue»

» Xumus, 8 kiacc/ Kypun A.A., AkunonepHoe ooiiectBo «M3maTenscTBo
«IIpocsemenue»

» Xumusi, 8 knacc/ Kysnernora H.E., Tutosa .M., I'apa H.H., Axunonepnoe

obmectBo «M3natenbcTBo «IIpocBemenne»



METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA
Xumus : ypoku B 8 kiacce : nocodue amns yuutens /H. H. I'apa

Xumus. Ypoku B 9 kiacce : mocooue mist yuurtens /H. H. T'apa

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






