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MHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABJIEHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTeNbHONH MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npexactaBieHHbIXx B ®T'OC OO0, a Takke Ha OCHOBE (eaepanbHOM
paboueii mporpaMMbl BOCIIMUTAHUS M C YYETOM KOHLEMIIMM MPENOJaBaHMs y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @enepariui.

[Iporpamma 1o xwMHHM JaéT TPEACTaBICHHE O IMEsAX, OOIIeH cTparerud OOydeHUs,
BOCITUTAHUS W Pa3BUTHS OOYUJAIOMUXCS CPEJICTBAMH Yy4eOHOTO TIpEeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHNe, MPEAyCMAaTPUBAET paclpe/ieieHue ero Mo Kiaccam |
CTPYKTYPUPOBAHUE 10 pasacjiaM U TEMaM NporpaMMBbl IO XUMUH, OIPCACIACT KOJIUUCCTBCHHBLIC U
KaUC€CTBCHHBIC XAPAKTCPUCTHKU COACPKAHUA, PCKOMEHAYEMYIO ITOCICAOBATCIBHOCTh U3YYCHUSA
XUMHH C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW 00yJaIOMIUXCs, OMPEIessieT BO3MOKHOCTH MIPEMETa IS peaTu3aIiii
TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTrpaMMBl Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHWs, a Takke TPeOOBaHWI K pe3yibTaraM OOYYCHUS XUMHH Ha
YpOBHE IIeJIel M3y4YeHHs MpeJAMeTa M OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHON JCSATEIHHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COACPKAHUSI.

3HaHUE XUMHUH CIIY>)KUT OCHOBOH Ui (JOPMHPOBAHHUS MHUPOBO33pEHUsI 00ydaronierocs, ero
MIpeJICTaBICHUM O MaTepPUAILHOM €IUHCTBE MUPA, BAXHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUH BEIIECTB B MPUPOAE, O IMYyTAX
pelieHus Tria00albHBIX MNpoOJeM  YCTOWYMBOIO  PAa3BUTHS  YEJIOBEYECTBA —  CBHIPHEBO,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTHYECKOI 0e30nacHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpbI
JUYHOCTH, €€ o011eil U QyHKIIMOHATBLHOM IPaMOTHOCTH;

BHOCHUT BKJIaJd B (I)OpMI/IPOBaHI/Ie MBIIIJICHUA U TBOPUYCCKUX CIIOCOOHOCTEH 06yqa}01111/1xc;1,
HaBBIKOB Hux CaMOCTOSATEIbHOM yqe6H0171 JCATCIIBHOCTH, OKCIICPUMCHTAJIbHBIX u
HCCICO0OBATCIIbCKUX YMCHHﬁ, H606X0,Z[I/IMLIX Kak B IOBCEIHEBHOM JKN3HM, TaK H B
HpO(beCCI/IOHaJIbHOﬁ JCATCIIBHOCTH,

3HAKOMHUT CO CHCI_II/I(I)I/IKOI\/’I HAaYYHOTI'O MBIIIJICHHS, 3aKJIaAbIBA€T OCHOBBI HEJIOCTHOT'O B3I
Ha CINHCTBO MpuUpoabl )51 YCJIO0BCKaA, ABJIACTCA OTBCTCTBCHHBIM 9TaloM
B (l)OpMI/IpOBaHI/II/I eCTCCTBeHHO'Hay‘lHOﬁ T'paMOTHOCTH o6yqa10umxc;1;

CrocoOCTBYeT (OPMHUPOBAHHIO IICHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYyYHBIM
3HAaHUSM, K TIPUPOJIC, K YEJIOBEKYy, BHOCHUT CBOHM BKJIaJ B DKOJOTHYECKOE OOpa3oBaHHE
oOyJaronuxcs.

I[aHHLIe HaIllpaBJICHUA B 06y‘-ICHI/II/I XUMHHM 00€eCIIeUnBalOTCs CHCHH(I)HKOﬁ COZACPpIKaHUA
y‘~IC6HOFO npeamera, KOTOpBIfI ABJIACTCA NEAArOTHYUCCKH aJallTUPOBAHHBIM OTPAKCHUCM 0a3oBoit
HAayKU XUMHWH Ha OHpCIlCJ'IéHHOM JTaime e Pa3sBUTHA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPHUEHTUPOBAH HAa OCBOCHHUE
00yJaromMMHUCs CUCTEMbI NIEPBOHAYAIBHBIX MOHATHI XMMHHU, OCHOB HEOPraHUYECKON XHMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX [IOHATUN OPraHUYECKON XUMUM.

CtpykTypa coaepkaHUsl MPOrpaMMbl 1O XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k e€ usydenuro. CopaeprkaHHMe CKIIAIBbIBAETCS U3 CUCTEMbl HNOHATUH O XHMHUYECKOM
JJIEMEHTE M BELIECTBE M CUCTEMbl MOHATUNH O XuUMHUYecKod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO HPHUHLMUILY IOCJIEJOBATEIbHOIO pa3BUTUS 3HAHUM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJIAPHOTO YYCHUA KaK OCHOBEBI BCETO €CTCCTBO3HAHUSA

[Tepuonnueckoro 3akoHa [l. 1. MenpeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YCHUSA O CTPOCHUH aTOMa U XUMHYECKOH CBA3U,

MPECTAaBICHUN 00 3JIEKTPOIUTUUECKON AUCCOLUAIIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEOBATENLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
(GyHKIMY OOBSICHEHUS U TPOTHO3MPOBAHMS CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U MTOJTY4EHHUS NU3Y4aeMBbIX BEILIECTB.

OcBoeHne MporpaMMbl MO XHMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIIONICH HAaydHOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW MPHUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS! K HAyYHOMY 3HaHMIO U METOJaM MO3HaHUA B Hayke. M3ydeHue xumuu
MIPOMCXOUT C MPUBJICUECHUEM 3HAHUI U3 paHee U3yYeHHBIX YUeOHbIX TpeaMeToB: «OKpyKaromui
Mup», «buosorust. 5—7 knacce» u «Pu3nkKa. 7 Kiaccy.

[Ipn u3ydeHHr XUMHUHU MPOUCXOAUT GOPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAYKHU KaK
00JacTh COBPEMEHHOTO €CTECTBO3HAHMSA, TPAKTUUECKOH JAEATEIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIbTYpHl. 3ajaya ydyeOHOro mpeaMmeTa COCTOMT B (POpPMHpPOBaHUU
CUCTeMbl XMMMYECKUX 3HAHUI — BaXKHEHIIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUM, JOCTYMHBIX OO0O0OIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAayKd, B
MPHOOIIEHUH K HAYyYHBIM METOJaM MO3HAHMS MPU U3YYEHUH BEIIECTB M XUMHYECKUX PEaKiuil, B
GbopMHUpPOBaHMM ¥ Pa3BUTHM TO3HABATEIBHBIX YMEHUH U UX TNPUMEHEHWH B YyueOHO-
MO3HABATEIbHON M Yy4eOHO-HCCIIEeIOBATENIbCKON AESITeTbHOCTH, OCBOCHUM IMPaBUI 0€30M1acHOTO
oOpallleHus ¢ BelIeCTBaMU B IOBCEIHEBHOM JKU3HHU.

HpI/I HU3YYCHHUU XUMHHU Ha YPOBHC OCHOBHOI'O o6mero O6paSOBaHI/I${ Ba’)KHOC 3HAYCHHC
ano6peJ1H TakKuC LCJIN, KaK:

—(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO pa3BI/ITOI>'I JJMYHOCTH, TOTOBOM K CaM006pa30BaHI/II-O,
COTPYAHHUUYCCTBY, CaAMOCTOSATCIBbHOMY JMPUHATUIO peHleHPIfI, CIIOCOOHOI aZlalITUPOBATBCA K
6LICTpO MCHANOIIUMCS YCIIOBUSAM KU3HU;

— HaITpaBJICHHOCTb O6y‘IeHI/I${ Ha CHCTEMATHYCCKOC HpI/IO6H_IeHI/Ie o6yqafonmxc;1 K
CaMOCTOSATEIbHON MO3HABATEILHOM ACATCIIbBHOCTH, HAYYHBIM MCTOAaM IMO3HAHU, (I)OpMI/Ip}/IOH_[I/IM
MOTHUBAIIUIO U Pa3BUTUC CIIOCOOHOCTEH K XUMUU,



—o0ecrieueHue yCIOBUH, CIOCOOCTBYIOIIMX NPUOOpPETEHUIO OOyJaroIMMUCS —OIIbITa
pa3HoOOpa3HOW AEATETBbHOCTH, TMO3HAHWS M CaMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

— ¢opMupoBanue 00MmIeH (YHKIIMOHATBLHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
9HCIIe YMEHUW OOBSCHATH U OLICHUBATH SIBJICHUS] OKPY)KAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT,
MOJIyYCHHBIC TIPH W3YYCHUU XUMUH, NMPUMCHITh WX NPH PEIICHUU MPOOJIEM B TIOBCETHEBHOM
KU3HU U TPYJIOBOU JEATCILHOCTH,

— ¢opMUpOBaHHE y OOYJAIOMIMXCS TYMAaHUCTHYCCKMX OTHOIICHWH, MOHUMAHUS IICHHOCTH
XUMHYECKUX 3HAHWUU JUISI BBIPAOOTKH 3KOJIOTHYECKH IICJIECOO0PA3HOrO IMOBEIACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B ILEJISX COXPAHEHHUS CBOErO 3J0POBbS W OKPYKAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUM K OOYYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITHTAHHIO
Ha OCHOBE YCBOEHHS OOIIEYEOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY
po@uiIs U HANPABICHHOCTH JajibHeHIIero o0yyeHus.

OO6miee 4uCiIO YacoB, OTBEAEHHBIX ISl M3YYCHHUS XUMHUU HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus, coctaBisgeT 136 Jaco: B 8 kimacce — 68 wacoB (2 yaca B Henenoo), B 9 kiacce — 68
4acoB (2 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

HepBOHa‘laJIbeIe XUMHYECKHEC TTIOHATUSA

Hpez[MeT XxuMuu. Pollb XUMHU B JKHU3HU 4YeJIOBeKa. XHMHS B CHCTEME HayK. Tena u
BeniecTBa. Ou3nueckue CBOMCTBA BCIICCTB. ArperaTHoe cocTosiHue BenlecTB. [loHaTHE 0 MeToAaX
MO3HAHMSA B XUMUH. YHCTHIE BEILIECTBA U CMECH. Croco0s1 pasaciiCHuA CcMeceH.

ATOMEI B MOJICKYIJIBI. Xumunueckue 35eMeHTbl. CUMBOJIBI XUMUYECKHX DJIEMECHTOB. HpOCTHe
H CJIOXKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOG Y4CHHC.

XuMHu4YecKas (bOpMy.]'I&. BaneHTHOCTh aTOMOB XHUMHUYECKHUX AIIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BECHICCTB. OtHocutenpHas aromHas Macca. OTHocUTenbHAS MOJICKYJIApHass Macca.
MaccoBas 701 XUMHYECKOI'0 3JIeMEeHTa B COCJUHEHUM.

KoauuectBo BellecTBa. MoJb. MOJ'I}IpHa}I Macca. BzaumMocBs3b KOJIMYECTBA, MaCChbl M YUCJia
CTPYKTYPHBIX CIUHUIL BCIICCTBA. Pacuétrl no (bopMleaM XHMHUYECKHUX COSTUHECHHUM.



du3znyeckue U XUMUYECKUE SIBICHMS. XHUMHUYECKas peakiuss M €€ INpPU3HAKU. 3aKOH
COXpaHEHHs MAacChl BEIIECTB. XMMHUUYECKue ypaBHeHHs. Knaccudukamus XMMUYECKUX peakiui
(coeHEHNs, Pa3I0KEHHs], 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm

3HaKOMCTBO C XMMHYECKOW TOCYIOH, mpaBwiamMu paboTel B jabopaTopuu U NpUEMaMu
oOpamieHus ¢ J1abOpaTopHBIM O0OPYZOBAaHHEM, HM3Y4eHHE U ONHCaHWEe (PU3UYECKHX CBOICTB
00pa3IoB HEOPraHWYECKUX BEUIECTB, HAOMOJeHNE (HU3NIECKUX (TUIaBJICHHE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTYIKE, KMIIEHHE U KOHJEHCallUs BOJbl) U XMMHUYECKUX (FOpEHHE CBEYH,
MIPOKAJIMBAHNE MEIHOW IPOBOJIOKH, B3aUMOJICIICTBUE MeNa ¢ KUCIOTOMN) sIBJICHUM, HAaOII0AeHUE U
ONMCAaHUE MPU3HAKOB MPOTEKAaHUs XUMHUYECKUX PEaKIHil (pa3yio’keHue caxapa, B3auMOJIEHCTBHE
CEepHOM KHCIIOTBI € XJOpHaoM Oapus, pasnoxxkeHue ruapokcuaa menu (II) mpu nHarpeBanuw,
B3aUMOJICIICTBUE Keje3a ¢ pactBopom cond meau (I1), m3yuenune crnocoOoB paszieieHus: CMeceit: ¢
MIOMOIIBI0 MarHuTa, (UJIbTPOBAaHKE, BbIIAPUBAHUE, JUCTUIUISILMS, XpoMaTorpadus, IpoBeIeHHE
OUMCTKM TMOBApEHHON coiM, HAOMIOJEHHE U OIHMCAaHWE pEe3yIbTaTOB IPOBEJIECHUS OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MaccChl, CO3/ITaHUE MO/JIeNIel MOJIEKYI (I1apOCTEPKHEBBIX).

BaxuHeiimue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razo. CocrtaB Bo3ayxa. Kuciopon — 3J€MEHT W MPOCTOE BEHIECTBO.
HaxoxnaeHnue xucnopona B npupoje, Gu3NyecKue U XUMUYECKHE CBOMCTBA (peaklUyd ropeHus).
Oxcuppl. Ilpumenenme kucnopona. CnocoObl TMOJIydeHHS KHUCIOpoJa B J1adoOpaTOpuu U
IPOMBIIIIEHHOCTH. KpyroBopoT kuciopoga B npupone. O30H — amioTponHas MoAudukanus
KHCIIOPOAA.

TennoBoit 3PdexT XUMHUUECKOW peakIuu, TEPMOXUMUYECKUE YpPaBHEHHUS, DK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsA3HEHHE BO3/yXa, YCUICHHE
apHUKOBOTO (D deKTa, pazpyieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Bomopoaa B mpupoe, GusndecKkue
1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus1. KHCIOThI 1 cotH.

MoutsipHblii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHHSIM.

®usnyeckue cBolcTBa BoJAbl. Boaa kak pactBopurtens. PactBopbel. HackwimeHnsie u
HEHACBIIIEHHBIE PAacTBOpPHL. PacTBOpUMOCTH BelIECTB B Boje. MaccoBas J0Jisl BEIIECTBA B
pactBope. Xumuyeckue cBoicTtBa BoJbl. OcHOBaHMs. Poyib pacTBOpoOB B HpUpOJEe U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHuE MNPUPOJIHBIX BoJA. OXpaHa M OYHUCTKA
MPUPOIHBIX BOJI.

Knaccugpukanus Heopranuyeckux coeanHeHui. Oxcunpl. Knaccudukanuss OKCHIOB:
cojyieoOpa3yrolie (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpa3zyronire. HomeHnknarypa
OoKcuA0B. PU3NYECKNE U XMMUUECKHE CBOMCTBA OKCUIOB. [losyuenne okcuuos.

OcHoBanus. Knaccudukanuss OCHOBaHWN: WIETOUYM UM HEPACTBOPUMBIE OCHOBAHUSL
Homenknarypa ocHoBanuil. PuU3NUeCKHE M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. llosydyenue
OCHOBaHUI.

Kucnotel. Knaccudukarnus xucnot. Homenkmnarypa kucinoT. @u3ndeckrue U XUMHUYECKHE
cBoiicTBa KucioT. P aktusHoctu metasuioB H. H. bekerosa. [losryuenue kucnor.



Conmu. Homenknarypa coneil. ®usznueckue U XuMmMudeckue cBoiicTBa coieil. Ilonyuenue
coJien.

I'enetnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[HHGHI/Iﬁ.
Xumuueckuii IKCREPUMEHM .

KaueCTBEHHOE OIIPE/ICIICHUE COJAEp KaHMUsl KUCIOpOoJa B BO3JyXe, MOJy4YeHHE, coOMpaHue,
pacrno3HaBaHME€ M H3Y4YE€HHE CBOWCTB KHCIOpOJA, HAOJIIOJEHHE B3aWMOJIEHCTBUS BELIECTB C
KHUCJIOPOJIOM M YCJIOBHUS BO3HUKHOBEHHUS U IPEKPALICHUs TOpeHUs (M0Kapa), 03HAKOMJIEHHE C
o0Opa3aMl OKCHJOB M ONKMCAHWE HX CBOMCTB, IMOJIyueHHE, COOMpaHWE, paclo3HABaHHE WU
M3y4YeHUEe CBOMCTB BOJOpOJa (TOpeHue), B3auMojieicTBUe Boaopoaa ¢ okcumom memu (II)
(BO3MOXHO HCIIOJIB30BAHKE BHAEOMATEPUAIIOB), HAOMIOIeHHEe 00Pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3JIUYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCcOBOM JOJE€HM pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJABI C METaUIaMUd (HATpUEM M Kajbl[MeM) (BO3MOXHO MCIOJIb30BaHUE
BUJIEOMATEpPUANIOB), HCCIIE0BaHHE OO0pa3l0B HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KIIACCOB,
HaOJI0/IeHNe M3MEHEHUsI OKpacKW WHIUKATOPOB B pacTBOpax KHUCIOT W WIENIOYel, HU3ydeHue
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT C METANIAMH, PEaKIIHil
HENTpaau3aluy, MOJydYeHHe HEPACTBOPHUMBIX OCHOBAHUI, BHITECHEHHE OJHOTO MeTajjla JpyruM
U3 pacTBOpa COJIM, pEIICHHE DSKCIEPUMEHTAIBHBIX 3aJauy Mo TeMme «BaxHeilmue kiaccel
HEOPraHUYECKUX COSAMHEHUI».

Ilepuonuveckuii 3axkoH u Ilepumoaunyeckass cucrema xumuuyeckux ’jiementos J[. U.
MenaesneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KJIACCU(PUKAUU XUMUYECKUX 3JIEMEHTOB. [IoHSATHE O TpyIIax CXOTHBIX
3JIEMEHTOB (IIEJIOYHBIE U IET0YHO3EMEIbHbIE METaJUIbl, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepmognueckuit  3akoH. Ilepmommueckass cucremMa XUMUYECKUX  anemeHToB [l
N. MenneneeBa. Kopotkonepuoanas u minuHHomnepuomHas (opmer [lepuoawdeckoil cucTeMbl
xumuueckux oanemeHtoB . W. MengeneeBa. Ilepuonbt u  rpynmbl. PU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX saep. M3oTonbl. DiekTpoHbl. CTpOCHHUE JIEKTPOHHBIX
o0oiouek aromoB mepBbIXx 20 xumudeckux dnemeHToB Ilepmommueckoit cuctemsl [l
N. MenpeneeBa. XapakTepuCcTHKa XUMUUECKOTO 3JIEMEHTA MO €ro mnoJjioxenuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMepHOCTI/I N3MCHCHH painyCa aTOMOB XUMHUYCCKUX JJICMCHTOB, MCTAJINIMUCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 rpyimnaMm U rnepruoaam.

3nauenue llepnonnueckoro 3akoHa u Ileproauueckoil CUCTEMbl XMMUYECKHX JJIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMu4deckas CBA3b. KoBanentHas (HOJ’IHpHaH )51 HGHOHHpHaH) CBA3b.
3J'ICKTpOOTpI/II_IaTCJILHOCTB XHMHUYECKHUX dIeMeHTOB. loHHas CBS3b.

Crenenps okuciaeHus. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKkIuu. HpOHCCCLI OKHMCIICHUA
" BoccTaHoBIeHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenn .

U3y4eHue 00pas3IoB BEIECTB METAIJIOB M HEMETAIIJIOB, B3aUMO/ICHCTBUE IHIPOKCHIA LINHKA
C pacTBOpaMHM KHUCJIOT M UIEJNOYEH, IPOBEACHUE OIBITOB, HWUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEAKLIUU PA3JIOKEHUS, COCUHEHNS).

Meoscnpeomemmnunie ceazu

Peanuzanus MeXNpeaMETHBIX CBS3€M NMpPU M3Yy4EHUH XMMHUHU B 8 KJIACCEe OCYIIECTBIIAETCS
yepe3 UCIHOJb30BaHue KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U NOHATUH, SIBJISIOIIUXCS
CUCTEMHBIMU I OTAEJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [UKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TTOHSATHSA: Hay4HbIN (DaKT, TUTIOTE3a, TEOPHSs, 3aKOH, aHAJIH3,
CUHTE3, KJIaccupuKanus, TMEepUOANYHOCTh, HAOIIOEHUE, OHKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®uszuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHA, HW30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsj, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOAHHUE BELIECTBA, ras, (1)H31/I‘-I€CKI/I€ BCINYUHBI, €IUHHIIBI I/ISMepeHI/ISI, KOCMOC, IIJIaHCTHI,
3BE€3151, ComHIIE.

buonorus: ¢portocuntes, nprxanue, onocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIC NCKOTIAEMBIE,
TOTUTUBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTBo B XUuMHUecKas pPe€aKknus

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOIII/I‘leCKaH CHUCTEMAa XUMHNYCCKHX QJICMCHTOB l[
H. Menneneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHUHM CBONCTB XHUMHYECKHUX
QJICMCHTOB IICPBBIX TpéX ICPUOAOB, KaJIWA, KaJlbLOUA H HX COCIMHEHUN B COOTBETCTBHUHM C
IIOJIOXKCHHUEM 3JICMCHTOB B HepuonnquKoﬁ CUCTCEMC U CTPOCHHUEM HUX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BHUJBl XHUMHYECKOHW CBs3U. THIIBI KpUCTATNINYCCKUX peIJ_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCTaHHI/I‘IeCKOﬁ peH_IéTKI/I U BUJA XUMHUYECKOH CBS3M.

Knaccmbnxaunﬂ U HOMCHKJIATYpa HCOPraHNMYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAMIUXCA K PA3JIMYHBIM KJIIaCCaM HCOPraHUYCCKUX COCHHHCHHﬁ, TCHCTHUYCCKas
CBs3b HCOPraHUYCCKUX BCICCTB.

Knaccn(pnxaunﬂ XUMHWYCCKNX peaKLII/Iﬁ M0 pa3jiInM4YHbIM IIPpHU3HAKaM (HO qucia1y U COCTaBy
Y49aCTBYIOIIUX B pE€aKIUU BCUICCTB, IO TCIIJIOBOMY 3¢)¢)€KTy, 10 U3MEHEHUIO CTeEHEN OKHUCICHUS
XUMHUYCCKHUX  OJICMCHTOB, 1o O6paTI/IMO CTH, TI0 Yy4YaCTUIO  KaTaJu3 aTopa) . DK30- U
OSHAOTCPMHUYCCKUC PCAKIUH, TCPMOXUMUUCCKUC YPABHCHUS.



[lonsiTue o ckopoctu XuUMHUYecKoW peakuuu. lloHsATHE 00 OOpaTHMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusax. [[oHATHE O TOMOT€HHBIX M TETEepOreHHbIX peakuusx. llonstue o
katanuse. [loHsTHE 0 XUMUYECKOM paBHOBECHHU. DAKTOPHI, BIUAIOUIME HA CKOPOCTh XUMUYECKOU
PEaKUMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE  PEAKLMU, DSJICKTPOHHBIM OallaHC OKUCIUTENBHO-
BOCCTaHOBUTEIbHON peakiuu. CocTaBiIeHUE YPAaBHEHMM OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIMTUICCKON TUCCONMAIMN. DJICKTPOJHMTHI M HEIJICKTPOIHUTHL. KaTHOHBI,
aHWOHBI. MeXaHW3M JMCCOIMAIMH BEIIECTB ¢ PA3IMYHBIMUA BUJIaMU XUMUYECKOU cBsi3u. CTereHb
muccoranuu. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

Peakuun moHHOTO OOMEHa. YCIOBHSI NPOTEKAaHUs peakUuil MOHHOIO OOMEHa, MOJHbIE U
COKpalll€HHbIE MOHHbIE ypaBHEHHUs peakiuil. CBoWcTBa KHUCJIOT, OCHOBaHMM U COJiell B CBETe
Mpe/CTaBlICHU 00 3JIEKTpONIUTHYECKOM aucconranuy. KadecTBeHHblE peakIMM Ha HOHBIL.
[TonsiTHEe O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm .

O3HAKOMJICHHE C MOJEISMH KPHCTAUIMYECKUX PENIETOK HEOPTaHWYECKUX BEIIeCTB —
METaJJIOB M HeMeTalyioB (rpadura ¥ anmasza), CIOXKHBIX BELIECTB (XJIOpUaa HaTpus),
WCCIIE/IOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PpEaKIMH OT BO3JCHCTBHS Pa3IHUHBIX
(hakTOpOB, HCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpoIlecca AUCCOLMALNU
KHCJIOT, 1IeJ04eil U coiel (BO3MOYKHO HCIOJIb30BaHUE BHUJIEO MaTepUasoB), IPOBEIECHUE OTBITOB,
WUTFOCTPHUPYIOIIUX TMPU3HAKK TPOTEKAaHMs peakiuii MOHHOro oOMmeHa (oOpa3oBaHHE OcCaiKa,
BbIJIJICHUE Ta3a, oOpa3oBaHHE BOJIbI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIIHHO-
BOCCTAaHOBUTEJbHBIX pPEaKlMil (rOpeHue, peakluud pasjoKeHUs, COCTUHEHHs), pacro3HaBaHHE
HEOPraHWYECKUX BEHIECTB C IIOMOIIbI0O KAayeCTBEHHBIX pEaklUuid Ha HOHBI, pelIeHHEe
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTtanasl 1 ux COCAMHECHUA

O6ma;1 XapaKTCPpUCTHUKA TI'aJIOI'CHOB. OcobenHocTH CTPOCHHUA AaTOMOB, XapaKTCPHBIC
CTCIICHU OKMCIICHHUA. CTpOGHI/Ie u (1)I/ISI/ILIGCKI/IC CBOMCTBA IIPOCThIX BEIICCTB — TIaJIOI'CHOB.
XHUMHYECKHE CBOMCTBA Ha IMpuMEpE XJopa (BSaI/IMOI[eI‘/‘ICTBI/IC C MfCTalllaMH, HCEMCTalllaMu,
H_[eJ'IOLIaMI/I). XJ'IOpOBOI[OpOI[. Consanas KHCJI0Ta, XUMHWYCCKHC CBOﬁCTBa, MOJIYYCHUC, TIPUMCHCHUC.
HeﬁCTBHe XJopa M XJIOpPOBOIOpOJa Ha OpraHu3M 4YCJIOBCKaA. Baxuetimue XJOopuabl U HUX
HaXO0XXJIACHHUC B IIPUPOLIC.

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynmnel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHne U (pU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpO/Ia U Cepbl. AJIOTPOINHbIE MOAU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBa
ceppl. CepoBonopon, cTpoeHue, (u3MuecKue U XUMHUYecKkue cBoiicTBa. OKCHABI Cepbl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (pu3MUeckue W XUMUYECKHEe CBONCTBA
(oOmMe kKak mpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMUYECKHE PEaKIIUH, JIexKallnue
B OCHOBE MPOMBIIIIEHHOTO cTI0co0a MOy4eHHs] CepHOM KUCHOTHL. [IpuMeHeHre cepHOl KUCTIOTHI.
Conu cepHOW KHCIOTHI, KaueCTBEHHas peakius Ha cyinbdar-uoH. Haxoxxknenwe cepsl U e€
COCIMHEHUH B Mpupojie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSIMU CEpbI
(KUCIOTHBIE OXKIH, 3arpsI3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHUS.



OOmast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOGEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTEMEHW OKUCIEHUs. A30T, paclnpocTpaHeHHe B THpupoae, (Qusnyeckue wu
XUMUYecKue cBoiictBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (GU3NYEeCKUe U XUMUYECKHE
CBOICTBA, MoJydeHue U npuMeneHue. Comu aMMOHMSA, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
npuMeHenune. KadecTBeHHast peakiysi Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ MOJydeHue,
¢u3nyeckne W XUMHYECKHE CBOWCTBa (0OOHIME Kak MPEJCTAaBUTENS Kilacca KHUCIOT W
cnenupuveckue). Vcnonp3oBaHWe HUTPATOB M COJICH aMMOHHUS B KayecTBE MHMHEPAJIbHBIX
ynoOpeHuii. XuMHYeCKoe 3arpsi3HEHHE OKPYXKAIOMICH Cpelbl COSAMHCHHSIMH a30Ta (KHCIOTHBIE
JOXIW, 3arpsi3HEHHE BO3AyXa, MOYBBI M BOA0EMOB). Docdop, amtoTpomHbie MOIUPUKAIIH
dochopa, dusnueckne u xummuueckue cpoictBa. Okeupa ¢ocdopa (V) u ocdhopHas kuciora,
¢u3nveckne W XWMHUYECKHE CBOWCTBa, NodydeHue. VcmompzoBanue ¢GochaToB B KadecTBe
MUHEpaAJIbHBIX YIOOpEHUH.

OO6mass xapakrepuctuka 3meMeHTOB [VA-rpynnel. OcoOeHHOCTH CTpOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUS. YTJIEpPOJl, aJuUIOTPONHbIE MOJU(PHUKALMYU, PACIPOCTPAHEHUE B
npupoje, pusnueckue U XMMHUYECKHe cBoicTBa. Aacopouusa. KpyroBopot yriaepoaa B mpHpose.
Oxcunpl yriepona, uX (U3NYECKHE U XUMHUYECKHE CBOWMCTBA, ACHCTBUE HA YKHBBIC OPTaHU3MEI,
MOJIyUYeHHE W TPUMEHEHHE. DKOJOTHYECKUE MPoOiIeMbl, CBsi3aHHbIe ¢ okcujaoM yriepona (1V),
rUIoTe3a TJI00aJbHOTO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIA 3(dexT. YrompHas Kuciora U eé
conmM, WX (U3NYECKHe M XHMHYECKHE CBOWCTBa, TMOJy4YeHHWE WM TpuMeHeHue. KadecTBeHHas
peakuusi Ha kKapOoHaAT-UOHBL. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIITICHHOCTH
U CEJIBCKOM XO35MCTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPraHWYECKHX BEHIECTBAX KaK O COCAMHEHHSX Yriepoja
(MeraH, 3TaH, STUJICH, alleTUJICH, STAHOJI, TJIMIICPUH, YKCYCHas KucioTa). [IpupogHble HCTOYHUKA
YTJIEBOJIOPOJIOB (YroJib, MPUPOIHBIN Ta3, He(PTH), MPOAYKTHI UX TIepepaboTKu (OEH3HH), UX POJIb B
OBITY ¥ TPOMBIIIUICHHOCTH. [loHATHE O OMOJOTHMYECKM Ba)KHBIX BEIIECTBAX: JKUPAxX, OClKax,
yIJIeBOJaX — M WX pPOJIM B JKU3HU 4YeJOBEeKa. MaTepuallbHOE EIMHCTBO OPraHUYECKUX W
HEOPraHUYECKUX COCTMHCHUH.

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOICTBa, MOJY4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmue mnpezncraBieHuss o0 oxcuae kpemuus (IV) u
KpeMHueBoil kucnore. CUIMKAThl, MX UCIIOJIb30BaHUE B OBITY, B IPOMBIILIEHHOCTU. Baxknelme
CTpOUTENIbHbIE MaTepuajbl: KepaMuKa, CTEKJI0, LEMEHT, OeToH, kene300eToH. I[Ipobiemsr
0€301acHOTO UCMOIb30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuil Ikcnepumenm:

u3yueHre oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHMCIOTHI, MPOBEICHUE
KayeCTBEHHBIX PEeaKIUil Ha XJIOPUI-MOHBI U HAOJIIOJEHUE NPU3HAKOB UX IMPOTEKaHMs, OIBITHI,
oTpakarolye (QpU3MUecKue M XUMUYECKHE CBOMCTBA TaJOr€HOB M MX COECIUHEHHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMJIEHHE ¢ OOpa3laMu XJIOPHJIOB (TaJlOreHuoB),
O3HaKOMJIEHHe ¢ oOpa3mamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATepHalioB),  HaOIIOleHHWEe  mpollecca  OOyIIMBaHUS — caxapa NOJ  JelcTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4eHHE XMMUYECKMX CBOMCTB pa30aBICHHOM CepHOi
KHCJIOTHI, NMPOBEJCHUE KadeCTBEHHOW peakluu Ha Cynb(aT-uoH W HaONIOJEHHE NpU3HaKa e&
NPOTEKaHMsl, O3HAKOMJIEHHE ¢ (U3NYECKHMHU CBOHCTBAMM a3oTa, ¢ochopa U UX COEIUHEHUH
(BO3MOXKHO MCIIOJIb30BAaHME BHUJEOMATEPHATIOB), 00pa3lamMu a30THBIX U (HocOopHBIX yIoO0peHuil,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M M3y4YEHHE CBOWCTB aMMHaka, IpOBE/IEHHE
Ka4eCTBEHHBIX PeaKLUi Ha HOH aMMOHHS U (ochaT-MOH U U3ydeHUe MPU3HAKOB UX MPOTEKaHHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THON KHCIOTHI C MEJbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpPHAJIOB), H3yUeHUE MOJIENIE KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QyniepeHa,



O3HAKOMJICHHE C TPOILIECCOM aJCcOpOIMM pPACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIJIEM U
yCTPOMCTBOM IPOTHUBOTras3a, IOJyd4eHHe, coOMpaHHE, pACHO3HAaBaHWE U H3y4YEHHE CBOMICTB
YIJIEKUCIIOTO Tasa, IMPOBEJCHHWE KAYeCTBEHHBIX peaKkIuii Ha KapOOHAT W CHJIMKAT-HOHBI W
W3yYECHUE TMPU3HAKOB MX NPOTEKAHMS, O3HAKOMIICHHME C NOPOAYKIHEH  CHUIMKATHOMU
MPOMBIIIJICHHOCTH, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMC «Baxueimme HeMeTaIIbl U UX
COCIMHEHU.

MeTaajbl 4 UX COeAMHEHHS

OO01as XapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX IOJIOKEHUS
B [lepuognueckoil cucreme xumuueckux viemeHToB . M. MenneneeBa M CTpOEHHS aTOMOB.
Crpoenue MmetamioB. Meramunueckas CBA3b M MeETaJUIMYECKash KpHUCTAJUIMYECKas pEelIETKa.
DNEeKTPOXUMHUYECKUN psifl HanpsDKeHUN MeTawioB. (Du3nUeckue W XUMHUYECKHE CBOWCTBA
MeTtaioB. OO0mue crnocoObl MoiaydeHuss MetamioB. [IoHATHE O KOPpPO3UM METaJlJIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Koppo3uu. CmuaBbl (CTalb, YyryH, AIOPATIOMUHUNA, OpoH3a) U HUX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTauIbl: MojoxkeHue B [lepruoanueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB Jl.
U. MengeneeBa, CTpOCHHE HMX aTOMOB, HaXOXJeHHE B mpupoje. PU3NYECKHE U XUMHYECKUE
cBOMcTBa (Ha puMepe HaTpus W Kanus). OKCUIIBI U TUIPOKCUIBI HATPUS U Kanus. [IpumeHeHue
IETOYHBIX METAUIOB U UX COCTUHEHUH.

[IlerouyHO3EMENBHBIE METAJIIIBI MAarHU M KaJIbIIMHI: TTOJI0)KeHue B [lepuoandeckoii cucreme
xuMuueckux snemeHToB . U. MenpaeneeBa, CTpo€HHME HMX aTOMOB, HaXOXKJIEHHE B MPHUPOJIE.
duszndeckne M XMMHYCCKHE CBOMCTBA MarHusg M KanpOus. BakaeWmue coeauHEHUS KalabITUs
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOHI €€ yCTpaHSHHUSI.

AmomuHuil: nonoxkeHue B Ilepuoguyeckoil cUCTEME€ XUMHYECKHUX HJIeMEHTOB /I,
N. MenpaeneeBa, CTpoeHUE aTOMa, HaX0XACHUE B npupoae. Pu3nyeckne 1 XuMHYECKUE CBOMCTBA
ATFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnomoxenue B Ilepuoguyeckoid cucreMe XUMHYECKHUX  dJIeMEHTOB  /JI.
W. MenneneeBa, cTpoeHHe aTomMa, HaxoxkJieHue B npupoje. dusnueckue U XuMu4eckre cBOCTBa
xkene3a. Oxcuapl, ruapokcuasl U comm skene3a (II) m xemesa (III), ux cocraB, cBolcTBa M
MOJIy4eHHeE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3liaMi METAJIOB U CIUIABOB, MX (PM3UUYCCKUMU CBOWCTBAMH, U3YUCHHE
Pe3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOYKHO HCIIOJIB30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJbIlMsl W HaTpusi C BOJOW (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPUANIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, Tpollecca TOPEHUs >Kele3a B
Kucimopoae  (BO3MOKHO — HCIIOJIB30BaHHME  BUAECOMATEpHUaloOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEakluii Ha MOHBI: MarHus, KalbIUs, allOMUHUS, IIMHKa, xkene3a (II) u xenesza
(IIT), mequ (I1), HaOmroieHWEe W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusi U Kanblusg (BO3MOXHO HCIIOJIB30BAaHHME BHIEOMATEpUaloOB), UCCIeqOBaHHE amM(pOTEPHBIX
CBOMCTB THIPOKCHIA ATIOMHUHHS M TUIPOKCHIA IIMHKA, PEIIEHUE AIKCIEPUMEHTAIbHBIX 3a7a4 IO
TeMe «BakHel1e MeTauibl U UX COSAMHECHUS.

XuMHus M OKpPY:KaOLas cpeaa



BemectBa n marepuansl B IIOBCEIHEBHOW JKM3HU 4elOBEeKa. be3onmacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. IlepBas moMommp Npu XHMHUYECKHX O0XKOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpyXkaroleid cpeabl (ImpeaenbHas JIOMycTUMas KOHLEHTpalus
Bemiects, najiee — [1JIK). Poias xumMun B perieHnn 3K0JI0THYECKUX MPoOIeM.

Xumuueckuii Ikcnepumenm:
n3ydeHre 00pa3oB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJUIOB, ITOJIMMEPHBIE MAaTepHAIIBI).
Meostcnpeomemmnoie ceasu

Peanu3zanust MeXNpeaMETHBIX CBS3€M NMpH M3y4eHUH XUMUHU B 9 Kilacce OCyIIeCTBIISETCS
yepe3 UCHOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U NOHATUH, SIBJISIOIINXCS
CUCTEMHBIMH JUII OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIIu3,
CHUHTE3, KiIaccu(uKalus, NEepUOJAUYHOCTh, HAONIO/IEHNEe, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, MOJIeNb, SIBJICHUE, TApHUKOBLIN 3()(PEeKT, TEXHOIOTUsl, MaTepHAaIbI.

®dusnka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUA, W30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, OJEKTPUUYCCKUM  3apsil, TPOBOJHUKH, TOJYNPOBOIHUKH,
IUDJIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, TElO, 00BEM, arperarHoe COCTOSIHME BeIlecTBa, TIas,
pacTBOp, pacCTBOPUMOCTh, KpUCTAIIIMYECKas peuIéTKa, CIUIaBbl, (pU3MUecKrue BEeTNYUHbI, €IHHHIIBI
U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COoMHILE.

buonorus: dorocunres, npixanme, Ouocdepa, SKOCHCTEMa, MHUHEpaIbHBIC YAOOpEHUS,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MTOPOJIbI, OJIE3HbIE UCKOTIAEMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaTbl OCBOCHHUA IIPOrpaMMbl OCHOBHOTI'O O6H_ICFO 06pa30BaHI/IH
AOCTUTalOTCA B XOI4€ 06y[IeHI/I}I XUMHUHU B CAUHCTBC y‘le6H0fI U BOCIIUTATEIBHON JIeSTEILHOCTU B
COOTBETCTBUH C TPpAAUIINOHHBIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMHU U JYXOBHO-HPaBCTBCHHBIMU
HCHHOCTAMMU, IMPUHATHEIMU B O6H.I€CTBC npaBUJIaMHM W HOpMaMHu MOBCACHUA U CHOCOGCTBYIOT
nponeccamM CaMOIIO3HaHUA, CAMOPAa3BUTUA U COLIUATIM3alIlUN 06y11a101u1/1xc;1.



JImuHOCTHEBIE pPE3YJIbTAaThl OTPAXKAKT TOTOBHOCTH 06yqa10m1/1x051 PYKOBOACTBOBATLCA
CHUCTEMOM ITO3HUTHBHBIX OEHHOCTHBIX OpI/IeHTaL{I/Iﬁ U paClIMpCHUC OIbITa ACATCIBHOCTHU Ha et
OCHOBE, B TOM YHCJIC B 4aCTHU:

1) HNATPHOTHYECKOI0 BOCIUTAHMS .

LIECHHOCTHOTO OTHOIICHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJI€AUuK, IIOHUMMAaHHWs 3HA4YCHUA XUMHYECKOH HayKh B JXKHU3HU COBPEMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOM MH(OpMAIMEl O MEepeOBbIX JOCTHKCHUSIX U OTKPBITHIX
MHpPOBOH U OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAay4yHBIX 3HAHMUSIX 00 ycTpoilcTBe
MHUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

OpeACTaBJICHUA O CONUAJIBHBIX HOPMAax MW IpaBUIaxX MCEKINYHOCTHBIX OTHOIICHUHN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO IIOJIE3HOHM, Yy4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKON M JAPYruX BHJAAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3zHOM
COBMECTHOH ACATCIIBHOCTHU IIPU BBINIOJTHCHHUUN y‘Ie6HI)IX, IIO3HABATCJIBbHBIX 3a/1a4, BBIIIOJIHCHHUHU
XUMHUYECKHUX SKCIICPUMEHTOB, CO3AaHNN y‘IG6HBIX IMPOCKTOB, CTPEMIJICHH K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B IMpolecce 3TOM y4eOHOH JesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MMOBCACHUE U IMMOCTYIIKKU CBOUX TOBapPIHleﬁ C MMO3WIWHN HPABCTBCHHBIX W IIPABOBBIX HOPM C y‘-IéTOM
OCO3HAHUS MOCIJIEICTBHI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE  TMPEACTABIECHUS O  BEIIECTBE M XHMHUYECKOM  peakium,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAayKH U COCTABIISIIOIIME OCHOBY JIsi
MMOHUMAaHUS CYITHOCTH HAyYHON KapTHUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Pa3BUTUS TPUPOJIBI, B3AUMOCBS3AX YeNOBEKa C MPUPOJIHOMN Cpeloil, 0 poJii XMMHUHU B MO3HAHUU
3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAINPaBJICHHbIC Ha I[OJIyY€HHE HOBBIX 3HAHUU MO XHUMHH,
HeoOXonuMble s OOBACHEHHUs HaONIOaeMBIX IMPOLIECCOB U  SBJICHUHN, MO3HABATENIBHOM,
MH(OPMALMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON pabOThHI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOI JHUTEpaTypoil, MOCTYNHBIMH TEXHUYECKHMMH CpPEICTBaAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HHTCPCC K O6yLICHI/IIO 1 IIO3HAHHUIO, J'IIO603HaTeJ'ILHOCTI>, FOTOBHOCTb M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOCKTHOﬁ u HCCHeﬂOBaTCHBCKOﬁ ACATCIIbBHOCTH, K OCO3HAHHOMY BbI60py
HAITpaBJICHHOCTHU U YPOBH: O6y‘leHI/I$I B ,Z[aJ'ILHeﬁHIeM;

4) popMuUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIIEHHUSI K CBOEMY 3JI0POBbIO, YCTAHOBKHU
Ha 3J0pOBBI 00pa3 JKHU3HHM, OCO3HAHUE TOCIEACTBUM U HENPUSATHE BPEIHBIX MPUBBIYCK
(ynoTpeOnieHuss aikoroJii, HApPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP OOpaIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

5) Tpy0BOT0 BOCIUTAHUS:

HHTEPCC K NPAKTUICCKOMY HU3YUCHUIO HpO(I)CCCI/Iﬁ U TpyAa pa3jin4HOTIO poaa, YBaKCHHUC K
Tpyay U pe3yjibTaTaM prI[OBOfI ACATCIIbBHOCTHU, B TOM YHCJIC Ha OCHOBEC IMPUMCHCHH A IIPEAMCTHBIX



3HaHUH 1O XUMHH, OCO3HAHHBI BBIOOP WHIMBUAYAJIBHOW TPACKTOPUU IPOIOJDKEHHS
o0Opa3oBaHusi ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TOTPEOHOCTEH, YCHEeUIHOW NpPOPECCHOHATBHON NEATENPHOCTH M Pa3BUTHS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

IKOJIOTHYECKH IeJIECO00pa3HOe OTHOIICHUE K MPHUPOJEC KaK MCTOYHUKY JKU3HH Ha 3emile,
OCHOBE €€ CYIeCTBOBAaHWsS, NOHMMAaHWE IIEHHOCTH 3JI0POBOTO M 0e30macHOTO oOpa3a >KU3HH,
OTBECTCTBCHHOC OTHOIICHUEC K CO6CTB€HHOMY (i)I/IBI/I‘-IeCKOMy 158 HCI/IXI/I'-ICCKOMy 3Il0pOBBIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUSI TIpaBUiI O€30MIaCHOTO MOBEICHUS MPU pabOTe C BEIIECTBAMH, a
TaKKe B CUTYalHsIX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, NOJTy4aeMble IPU U3yUYEHUU XUMUH, Ui pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXAIONIEH MNPUPOJHOM CpEenoi, ISl TOBBIIEHHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HaHUS TJI00ANIbHOIO XapakTepa HKOJOTMUECKHX MpoOJieM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, 3KOJOTHYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBAaTbCA UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMETHBIX pe3yAbTAaTOB BBIACNAIOT 3HAUUMbIE s (POPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAyYHble MOHATHS (3aKOH, TEOpHs, MPUHIUI, THIOTE3a, (PakT, cucrema,
MIPOLIECC, IKCIIEPUMEHT M JIPYToe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM HAy4YHOW KapTHMHE MUpPa, U YHHBEpcaibHble y4deOHble ACWCTBUs (IIO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PEryIsTUBHBIE), KOTOpbIe obOecredyuBaroT (OpMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS
Ba3oBble 1ornyeckue aeiicTBus:

YMCHHSA HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOI'0  MBINUJICHHUA IIpA  OCBOCHUU 3HAHUM:
PACKPBIBATE CMBICTT XUMHWYCCKUX MOHSATUH (BLI,Z[GJIHTL HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMNBATDH
B3aMMOCBA3b C JApYIruMu HOHHTI/IHMI/I), HUCIIOJIb30BaTh IIOHATUA JIA 0OBsICHEHHS OTACIBbHBIX
(l)aKTOB u HBHCHHﬁ, BBI6I/IpaTL OCHOBAHU U KPUTCPUU JJIA I(J'IaCCI/Iq)I/IKaI_II/II/I XUMHWYCCKHX BCIICCTB
U XUMHYCCKUX peaKI_II/II\/’I, YCTaHaBJIMBATL IMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKAY 00BbEeKTaMHU
HU3YUCHUA, CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IH,Z[YKTI/IBHBIC, ACAYKTHUBHBIC, II0 aHaHOTI/II/I),
JACJIaTh BBIBOAbI N 3aKJIIOYCHUS,

YMCHHUC NPUMCHATHL B MPOLECCCC IMO3HAHUSA TOHATHA (Hpe,[[MCTHLIC u MCTaHpCIlMCTHBIC),
CHUMBOJIMYCCKUC (3HaKOBBIC) MOZCIIN, HCIIOJIL3YEMbIC B XWUMUH, HpCO6paBOBBIBaTL IIHUPOKO



IIPUMEHSIEMbIE B XUMUU MOJEJIbHBIE NPEACTABICHUS — XUMHUYECKMM 3HAaK (CHMBOJI 3JIEMEHTA),
XuUMuYeckas (opMyna W ypaBHEHHE XUMHUYECKOM peaknuu — TpU pEHICHHH Yy4eOHO-
II03HABATENBHBIX 3a7a4, C Y4ETOM 3TUX MOJIEIbHBIX IIPEACTABICHUN BBIABIATh U XapaKTepU30BaTh
CYIIECTBEHHBIE PU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMUYECKUX PEaKIii,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CIICJCTBEHHBIC CBSI3M W TPOTUBOPEYHS B
M3Yy4aeMbIX IIPOLECCAX U SBJICHUSIX.

ba3oBble ucciaenoBarejbCKHe AeiCTBHS.

YMCHHEC HCIOJB30BATH IMOCTABJICHHLIC BOIIPOCHI B Ka4YC€CTBC HMHCTPYMCHTA IIO3HAHUA, a
TaKKE€ B Kady€CTBC OCHOBBI JOJIdA q)OpMI/IpOBaHI/ISI TUIOTE3bl IO IIPOBCPKE IMPaBUIIBHOCTU
BBICKa3bIBA€MbIX CY)I(I[CHI/Ifl;

MpHOOpeTeHne OmbITa IO IUIAHMPOBAHMIO, OPraHU3allMM U TPOBEACHHUIO YUEHHUECKHUX
SKCIEPUMEHTOB, YMEHUE HAO01aTh 32 XOJ0M MpOIECcca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €T0
pe3ynbTaT, (GopMyaupoBaTh 00OOIIEHHS U BBIBOJABI MO pe3yabTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

PadoTa ¢ undopmanmeii:

yMeHHEe BbIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUAOB U
dbopM mpeacTaBICHUS, MOIYYaeMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAay4yHO-TIOMYyJNSpHAs JHUTepaTypa
XMUMHUYECKOTO COJEpKaHUs, CIIpaBOYHbIe MocoOusi, pecypcbl HTepHETa), KpUTUYECKH OIICHUBATh
IIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

YMEHHUE TPUMEHSTh Pa3JInYHbIE METOJBI U 3allPOChl IPU TIOUCKE M O0TOOpEe MHPOpMALUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUISl BBITIOJHEHHS YICOHBIX U TIO3HABATEIBHBIX 3a/1a9
ONPENeNEHHOTO THUIA, MPUOOpPETEHHWE OmbITa B O00JACTH WCIOJIB30BAaHUSA HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHA, OBJAJICeHHE KYJIbTYypOld aKTHBHOTO HCIOJB30BAHUS Pa3ITMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMpAaTh ONTHMAaJbHYIO (OpPMY MPEICTABICHHUS
nHGOpMAIIMA M WUTFOCTPUPOBATH pElIaeMble 3aaud HECIOXHBIMH CXEMaMH, JuarpamMMaMH,
npyrumu opmamu rpauKy U ©X KOMOUHAIMAMUY;

YMEHHME HCIOJIb30BaTh W aHAJIM3UPOBaTh B Ipolecce Y4eOHON U HcCCIeI0BaTeNbCKON
NesITeNIbHOCTH UH(OPMALIUIO O BIMSHUM MPOMBIIIJICHHOCTH, CEIBCKOTO XO3siCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHMsI 3aJaBaTh BOMPOCHl (B XoJae Jauamora u (WIH) JUCKYCCHH) IO CYIIECTBY
oOcyknaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHTEIBHO BBIMOJTHEHUS
MPEAJIOKEHHOM 3a1a4H;

YMEHUS TIPECTaBIIATh MOJYYCHHBIC PE3yJIbTaThl MO3HABATEILHON JCITEIBHOCTH B YCTHBIX
U TIHMCBMEHHBIX TEKCTaxX; JeJiaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHCHUS XUMHUYECKOTO
AKCTIIEpUMEHTa (Ja00paTOPHOTO OTBITA, JIAOOPATOPHOW pPabOThl IO HCCIICOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOCKTA);



YMEHHsSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEILHOU U
HCCIIEIOBATENILCKOM AEATENBHOCTH TMPH PEUICHUM BO3HUKAIOUIMX IMPOOJIeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB W COTJIACOBaHUs MO3UIUK (0OCYyXAeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJMHAIIMSI COBMECTHBIX JIEHCTBUH, OMpee/ieHue KPUTEPHUEB IO OICHKE KadecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBHUA:

YMEHHE CaMOCTOSITENIBHO OINPENEISATh LEIN JIEATEIbHOCTH, IUIAHWUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBaTh W NpU HEOOXOJMMOCTH KOPpPEKTHPOBATh CBOIO JI€ATEIbHOCTh, BBIOMPATh
HauOosiee 3pheKTUBHBIE CIIOCOOBI pelIeHNs] yYeOHBIX U TIO3HABATENBHBIX 3aJ1a4, CAMOCTOATEIHLHO
COCTAaBJIATh UM KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JEHCTBUNA MPH BBITOTHEHUH 3aIaHUN
C y4€TOM IMOJIyY€HUS HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O PE3yJbTaTa 3asBJICHHOW LIE€IH, YMEHUE MCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO O00S3aTEIbHOTO  COJIEpIKaHMS,
YCTaHOBJICHHOTO JaHHOW (QenepanpbHO paboueld MpPOoTrpaMMOM, BBIJCTSIOT: OCBOCHHBIC
oOyyarolUMMUCSl Hay4Hble 3HAHMs, YMEHUS M CHOCOObl JeHCTBUH, crenudpuveckue s
npeaMeTHol oOmactu «XuUMUsS», BUABI ACSITEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
HHTEpPIpETAINH, TPE0O0pa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalIUsX.

K xonmy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

PaCKpPbIBATh CMBICII OCHOBHBIX XHUMHYCCKUX MOHSTHUM aToOM, MOJICKYJIa, XUMHYECKUMN 3JICMCHT,
IIpoCTOC BCHICCTBO, CJIOXKHOC BCHICCTBO, CMCCh (O,Z[HOpOI[HaH u HeOI[HOPOIIHaH), BaJICHTHOCTD,
OTHOCUTCIIbHAsA aTOMHAA U MOJICKYJISIpHAsA MacCa, KOJIMUYCCTBO BCUICCTBA, MOJIb, MOJIIpHAA Macca,
MaccCoBas A0JI1 XUMHYCCKOTO 3JIEMCHTAa B COCIWMHCHHH, MOHSIpHBIﬁ O6LéM, OKCHJ, KHCJIOTa,
OCHOBAHHUEC, COJIb, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCIICHHUA, XUMHUUCCKaAA pCaKIusl,
KJ'IaCCI/I(l)I/IKaI_II/ISI peaKHHfIZ peakiiun COCAUHCHUA, PCAKIUU PA3JIOKCHUA, PCAKIUNU 3aMCHICHUA,
peakuuun O6MeHa, 9K30- U SHAOTCPMHUUCCKUC PCAKIHU, TEIIOBOH 3(1)(1)6KT peakuuun, AApo atoMa,
SHGKTpOHHHﬁ [P ()5 aroMa, aTOMHas Op6I/ITaJ'H:>, paanyc aromMa, XUMHUUYCCKaA CBA3b, IOJIAPHAA U
HCTIOJIApHAA KOBAJICHTHAA CBA3b, MOHHAA CBsA3b, MOH, KATHUOH, aAHWOH, paCTBOp, MAaCCOBas NOJIA
BCIICCTBA (HpOI_ICHTHa}I I(OHI_ICHTpaI_II/ISI) B pacTBOPE;

HIUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHWYCCKUX MOHATUN U MPUMCHATDH 3TU TOHATUS TIPU
OIIMCaHHH BCHICCTB U UX HpeBpaH.[eHHfI;



UCTOJb30BaTh XUMHUECKYI0 CHMBOJIMKY JUIS COCTaBJCHUS (OPMYJ BEIIECTB W YpaBHEHHM
XUMHUYECKUX PEAKLIUI;

OTIpeNIeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHHUSX, CTENEHb OKHCIICHUS
SJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY KIIaccy
coeMHEHUH 1Mo (hopMyinaM, BUJ XUMHUUECKOHN CBsA3U (KOBAJICHTHAsI M MOHHAsI) B HEOPraHHMYECKUX
COEJIMHEHUSX;

packpsiBaTh cMbica [lepuoanueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKMX JJIEMEHTOB OT UX I[OJIOKEHHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHHS! MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOrajipo;

ONHCBHIBATh W XapakTepu3oBaTh TabamuHyto ¢opmy [leproanyeckoll CHUCTEMBl XHMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mobouynas noarpymnmna (b-
Ipymmna)», Majible U OOJbIINE EPUO/Ibl, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOIHIIe
«IIepnognueckass cucrema xumuyeckux a3emeHtoB [l WM. MenaeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOECHMSI aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sapa, oOriee
YHCJIO 3JIEKTPOHOB M pacHpe/iesieHNe UX MO IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUECKHUE DJIEMEHTbI, HEOPraHWYECKUE BEIIECTBA, XUMUUYECKHE PEaKIUuu
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B pEaKLMU BELIECTB, [0 TEIJIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEP:K/1asi ONKCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkmii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMUYECKOTr0 3JIEMEHTa 1Mo (opMyse COEIMHEHMs, MAacCOBYIO JIOJIIO BELIECTBA B PacTBODE,
IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUH;

IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIMTEIBHOU IEATENBHOCTH — aHAJIW3 U CHUHTE3, CPAaBHEHHE,
0000111eH1Ee, CUCTEMAaTH3alHI0, KIIaCCU(UKAIUIO, BBISBICHUE IPUYUHHO-CIECICTBEHHBIX CBSI3EH —
Ul W3Y4YCHHs] CBOWMCTB BEINECTB W XMMHYECKUX pPEaKLUH, E€CTECTBEHHO-HAy4YHBIE METOJbI
NIO3HAHUA — HAOJIOAEHUE, U3MEPEHNE, MOIEIMPOBAHUE, SKCIICPUMEHT (peaJIbHbIA U MBICJICHHBIH);
ClIeZIoBaTh IMpaBUJIaM I0JIb30BaHMsI XMMUYECKOH Mocynoi U 1abopaTOpHBIM 000pyIOBaHUEM, A
TaKXe MpaBuilaM OOpallleHUsI C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSAMH IO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IOJIYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB
(BogopoJa M KHUCIOpOJAa), IMPUIOTOBJIEHHIO PACTBOPOB C ONPENENEHHON MaccoBOW JoJei
PacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IPOBOJUTH XUMHUYECKHE OKCIEPUMEHTBHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJOYeH © KUCJIOT C IOMOILBIO HHAMKATOPOB  (JAKMYC,
benondranenn, METUIOPAHXK U JIPyTHE).

K koHiy oOydyeHuss B9 kJiacce npeAMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(QOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUH: XUMHUYECKUN SJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHUOH, TIPOCTO€  BEUIECTBO,  CJOXHOE  BEIIECTBO,  BaJCHTHOCT,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCICHHS, XMMHMUYECKas pPEaKUus, XUMHUYECKass CBs3b,
TerI0BON 3((eKT peakiuu, MOJb, MOJIAPHBII 00BEM, PACTBOP, IEKTPOIHUTHI, HEIIEKTPOIIHUTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMANNS, pEeakIMM MOHHOTO OOMEHa, KaTalau3aTtop, XHUMHUYECKOe
paBHOBecHue, 0OpaTUMble 1 HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUH,
OKHCITUTENb, BOCCTAHOBHUTEJb, OKHCIEHHE W BOCCTAaHOBJIEHHE, aJUIOTPOMNHUs, aM(pOTEpHOCTH,
XUMUYECKass CBsA3b (KOBAJICHTHAas, WOHHAs, METANIMUECKas), KpUCTAJUIMYeCKas peléTka,



KOppO3Usl METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLUH, IPEAEIbHO JIOIyCTUMAas
koHuenrpauus [IJIK Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHMUYECKUX MOHATUM U MPUMEHATH 3TU MOHSATHUS TIPHU
ONMCAHUU BEILIECTB U UX MPEBPALICHUN;

UCTOJb30BaTh XUMHUECKYI0 CHMBOJHMKY JUIS COCTaBJCHUS (OPMYJ BEIIECTB W YpaBHEHHM
XUMHUYECKUX PEAKIIUN;

ONpEENATh BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX D3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIAacCy COEIUHEHHMH 110
dbopmynaM, BHII XUMUYECKOH CBs3M (KOBaJICHTHAsl, MOHHAS, METAUTUNYECKasi) B HEOPTaHMUECKUX
COCIMHEHUSX, 3apsA] MOHA M0 XMMHUYECKOH (opmylie, XapakTep Cpelasl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbica [lepuommueckoro 3akona J[. WM. MeHnmeneeBa W JEMOHCTPUPOBATH €ro
MMOHMMAaHME: ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyr ¢opmy Ilepuoanyeckoil CHUCTEMBbI
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHAs moarpynmna (A-rpynma)» u «mobodyHas
noarpynna (b-rpynna)», Mansle u 0Oojbllie NEPUOJbI, COOTHOCUTH O000O3HAYEHMsS, KOTOpBIE
UMEIOTCS B TMEpPUOJNYECKOW TaOJauIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsizl A1pa, oOlIee YUCII0 AEKTPOHOB U paclpeesieHue X 1o
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB 3JIEMEHTOB U
WX COCIWHEHUU B TIpeesiax MallbIX MEPHOJIOB W TJABHBIX MOATPYNI C Y4ETOM CTPOCHHS HX
aTOMOB;

KJIACCU(UIIMPOBATH XUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE DPEaKINU
(M0 yHMCIly U COCTaBy y4acCTBYIOIIMX B pEaKLUU BEIIECTB, 110 TEIIOBOMY 3(PQEKTY, 110 U3MEHEHHUIO
CTETeHEeN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME M CIEHNUPUISCKHEe XHUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEUIECTB, MOATBEPXKJIasi ONKCAHUE MPUMEpPAMU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS 3JEKTPOIUTUYECKON NUCCOLMALMU KUCIOT, 1EI04Yei U Ccojeil, MoJHbIe U
COKpalIE€HHbIE YPAaBHEHUS PEaKIHl MOHHOTO OOMEHa, ypaBHEHHUS peakUui, MOATBEp)KIAIOLIUX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLUid;

MIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIbBHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO dJIeMeHTa 1o ¢GopMyse COEIUHEHMs, MacCOBYIO JOJIO BEIIEeCTBA B PacTBODE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

coOnrofaTh mpaBuja MOJB30BAHUS XMMHUYECKOH MOCYI0M M J1abopaTOpHBIM 00OPYIOBaHHEM, a
TaKkKe MpaBuUiia OOpalieHus] ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBITOJTHEHHIO
1abopaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHI0 M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKuclioro rasa);

MPOBOJUTH PEAKIUHU, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB pa3lUYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IMyTEM XJIOpUA-, OpoMHA-, HOOUA-, KapOoHat-, Qocdar-, cHUIMKaT-,
cynbdaT-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI U3YYEHHBIX METAIIIIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE€ OINEPALlMHA MBICIUTEIBHON ACSATENIBHOCTH — aHAJIW3 U CHHTE3, CPAaBHEHHE,
0000111eHIE, CHCTEMATH3AINIO, BBISIBIIEHUE TPUYHHHO-

CJIE/ICTBEHHBIX CBSA3€H — JUJISl U3YUYEHHS] CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUH, €CTECTBEHHO-
HAayyHbIe METOJBI TIO3HAHWS — HAOMIOJEHHE, HW3MEpPEHHE, MOJICIUPOBaHUE, JKCIEPUMEHT
(peanbHbIN U MBICIIEHHBIN ).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KVIACC

‘Ng H HanmenoBanue H KonnuectBo yacos H OnexTpoHHbIe (IU(POBLIE) ‘




n/mj|  pas3zienoB U TEM

IIPOrpaMMbI

Bcero

Kontponbhbie
paboThI

[IpakTrnueckue
paboThI

00pa3oBaTEIIbHBIE PECYPCHI

Pa3nea 1. Ilepponavyanbu

bl¢ XUMHYCCKHC ITOHATUSA

1.1||Xumust — BaxkHas
001acTh
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
JEeSITCILHOCTU

YCJI0BCKa

5

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

1.2 |[BewecrtBa u

XHUMHUYCCKHEC pCaKINn

15

bubmnoreka LIOK

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

‘I/ITOFO 0 pa3zeny

| 20 |

‘Pa3)1e.11 2. BaxcHeiilme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB

2.1|Bo3nyx. Kucnopo. 6 bubmmorexa [IOK
[MousiTne 06 okcumax https://m.edsoo.ru/7f41837c

2.2|[Bomopon.Ilonsitue o 8 1 bubnuoreka [JOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c

2.3|[Boma. PacTBopsr. 5) 1 1 bubnuoreka [JOK
[Mousitue 06 https://m.edsoo.ru/7f41837c
OCHOBAHUAX

2.4 |OCHOBHBIC KIIaCCHI 11 1 1 bu6moreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COEeIUHEHNN

Hroro mo pazgeny H 30 H ‘

Pasznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucreMa XuMHYeCKHUX j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHMTEJbHbIE peaKInu

3.1|[Tepuoauueckuit 7 bu6mmoreka [IOK
3aKOH H https://m.edsoo.ru/7f41837c
[Tepuoanueckas
CUCTEMAa XUMHUYCCKUX
anemeHToB /[l. W.
Menneneena.
Crpoenue aToma
3.2 |[Xumudeckas CBS3b. 8 1 bubnuorexa [JOK
OKHUCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJILHBIC
peakiuu
Hroro no paszneny 15 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO || 68 4 5
YACOB I10
I[TPOI'PAMME
9 KJIACC
‘Ng H HanmenoBaHue H KonunuecTBo yacoB H DOnekTpoHHbIe (IU(GPOBHIE) ‘



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

n/mj|  pa3lenoB U TeM

IIPOrpaMMbI

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

00pa3oBaTEIIbHBIE PECYPCHI

Pa3nes 1. BemecTBo U XuMH4YeCKHe peaKnuu

1.1||[ToBTOpEeHuE U
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3JIeliOB

Kypca 8 Kiacca

5

1

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

1.2 ||OcHOBHBIE
3aKOHOMEPHOCTH

XUMHUUYECKUX PEaKIINil

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

1.3 ||DnexTponuTndeckas
JUCCOLMALH.
XHWMHUYECKUE PEAKLIUN

B pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pa3zeny

|17 |

‘Pa:me.u 2. HemeTa/ulbl M MX COEMHEHUS

2.1||O06mas
XapaKTepUCTUKA
XUMHUYCCKUX
sireMeHToB VIIA-

rpynnsl. ['agoreHsl

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2||O6mas
XapaKTEePUCTHKA
XUMHYECKUX
a51eMeHTOB VIA-
rpynmnsl. Cepa u eé

COCAUMHCHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3||O6mas
XapaKTepUCTUKa
XUMHYECKUX
37eMeHTOB VA-
rpynmsl. A30T,
dhocdhop u ux
COeIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

2.4||O0mmas
XapaKTepUCTHKA
XUMHYECKHUX
25eMeHTOB [VA-
CPYIIBL. YTIEpPOI U
KPEMHHH U UX

COCAMHCHUA

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 paszeny

| 2 |

‘Pasz[e.n 3. MeTaJiIbI M NX COeTHHEHH S

3.1||O0mue cBoiicTBa

MCTAJlJIOB

4

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

3.2 |BaxkHelimue MeTajuibl

1 NX COCAUHCHUA

16

bubmunorexa LIOK

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

Hroro no pasaeny

| 20 |



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

[TPOTPAMME

Ne HaumenoBanue KonunuecTBo yacos OnekTpoHHbIE (ITU(GPOBHIL)
n/nj|  pasuenoB U TEM  (Beero Kontponsusie| [Ipaktiieckne 00pa3oBaTEIIbHBIE PECYPCHI
HpOTpaMMel paboThI paboThI
Pa3nes 4. Xumus u okpyxkamwuas cpeia
4.1|BemectBa u 3 bubmnoreka LIOK
MaTepHalbl B )KU3HU https://m.edsoo.ru/7f41a636
YyeJloBeKa
‘I/ITOFO 0 pa3eiry H 3 H
PesepBHOE Bpems 3 bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO | 68 4 7
YACOB I10
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