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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJ€Ha Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o00mero obtpazoBanus, npenactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE
(benepanbHOi pabodel IporpaMMbl BOCHUTAHUS M C YYETOM KOHLENIUHM IPEnoAaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

IIporpamma 1o XuMuuM J1a€T NpeACTaBIEHUE O LEsIX, OOIIed cTpaTeruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrO NpEAMETa, yCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAaueCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIO0BAaTEIbHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa s
peanu3anuu TpeOOBaHUI K pe3y/bTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEeNbHONW MPOTPaMMBbI Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4eOHOTO COAEPIKaHUs.

3HaHWE XUMHH CIY)KUT OCHOBOH JJIsi (JOPMHUPOBAaHUS MHPOBO33pEHHs 00ydaromerocs,
€ro MpejACTaBIECHUI O MaTepUAIIbHOM EIMHCTBE MHpPA, BaXKHYIO pOJb UIpaioT (GopMupyembie
XUMHEH MPECTaBICHHS O B3aMMOIPEBPALICHUSX YHEPTUU U 00 3BOJIOIMU BEUIECTB B IPUPOJIE,
0 MyTSX peleHHs II00ATbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPEBOM,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peali3alliii BO3MOXKHOCTEH Uil CaMOpa3BUTUS H  (DOPMHUPOBAHHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U HyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CNEeUU(UKON HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HarpaBiieHUs B OOy4YE€HUU XUMHUHU O0ECIEeYMBAIOTCS CIEUU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyeckd aJalTHUPOBAHHBIM OTpPaKEHUEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MIOHATUN OPTraHUYECKON XUMHH.

CtpykTypa cofepxaHusi MPOrpaMMbl O XUMUU cHOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja kK eé m3ydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATHUI O XuUMHYecKoM peakiuu. O0e 3T CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAO0BATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEACTaBICHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMM BELIECTB B pACTBOPAX.



Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JApPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEILIECTB.

OcBoenne mporpaMMmbl 10 XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «Pu3uka. 7 Kiacey.

[Ipu n3yyeHUH XUMHU TPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHMUYECKON HayKu
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATEIbHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMHUYECKUX 3HAHWA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUN, JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HAyKH, B NMPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUs MPU U3YYCHUH BEIIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MO3HABATEIbHBIX YMEHHUI U UX MPUMEHEHUU B y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKHU3HH.

[Ipy u3yyeHMM XUMUHU HA YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUECHUE
NpUOOpPENHN TaKKe LeH, KaK:

— (opMHUpOBaHHE WHTEIUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CaMoOOpa3oOBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJICHHOCTh OOY4YeHHMs] Ha CHCTEMaTH4eckoe MpuodieHrne oOydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOLITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrieyeHne YCIOBH, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOy4YaIOIMIMMHUCS — OIbITa
pa3HoOOOpa3HON AEATeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (hopmupoBaHHe 0011IeH (YHKIIMOHAIBHOM U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH U OLICHUBATh SIBJICHHS OKPY)KAIOIIErO0 MMpA, UCIHOJB3YS 3HAHUS U OIIBIT,
MOJTy4YeHHBIC TIPH M3yYEHUU XUMHUH, MPUMEHSATh X MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM IE€SATEIbHOCTH;

— ¢QopmupoBaHue y O0OYYarOIIMXCS TYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTU
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTUYECKH LielIecooOpa3HOro MOBEACHUS B OBITY U
TPYZAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALMU K OOYyUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTaHMIO HA
OCHOBE YCBOEHHsI OOIIEYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouis U HaNPaBICHHOCTH JATbHEHIIIEro o0yueHusl.

OO11iee 4nciI0 YacoB, OTBEIEHHBIX AJI M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

ITepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YeJIOBEKa. XUMHUs B CUCTeMe HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsaTue o
METO/ax MMo3HaHus B XUMuU. YucTele BemecTBa U cMecu. CrocoObl pa3/iesieHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BajleHTHOCTP aTOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAA aTOMHAs Macca. OTHOCHTENbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KomnuectBo BemectBa. Moabs. MonspHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl H
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€Tel mo popmynaM XUMHUYECKUX COSTMHEHUH.

duznyeckue M XUMUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakiuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCya0H, mpaBuiaMu paboTsl B jabopaTopuu U HpuémMamu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHUE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HabIoaeHne
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aUMO/ICIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKM TOBApEHHOW COJM, HAOJIIOJEHHE M ONHCaHUe
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — aleMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKOW peaklnH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bogopon — »nanmemeHT u mpocroe BemecTBo. HaxokneHue Bopopoga B IPHUPOAE,
buznyecknue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbl. Hackimennslie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeliecTB B BojAe. MaccoBas J0Js BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranumdeckux coeauHeHuil. Oxcunpl. Kiaccudukanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEepHBIC) U HecosieoOpasyromue. HomenkmaTypa
oKkcu0B. PU3NYECKNE U XMMUUECKHE CBOMCTBAa OKCHUI0B. [losyueHne okcuaos.



OcHoBanmsi. Knaccudukanus OCHOBaHWN: IMIETOYM ¥ HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kuciot. @uU3ndeckue 1 XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosnyuenue kucior.

Conu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoMcTBa cosed. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpE/ICIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aUMOJIEHCTBUS BEILLECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4YeHHE CBOWCTB Boaopona (ropeHue), B3aumojnencTBue Bojopona c¢ okcugom wmeau (II)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIICAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAxX KHUCIOT U IEI0Yel, M3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemednros /. WU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKY KIACCUPUKALNN XUMHUECKUX dNIeMeHTOB. [IoHsATHE O rpynmax CXOIHBIX
9JIEMEHTOB (ILEJOYHBbIE M IE€JIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DJeMEeHThI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmdeckas cucreMa XMMHYECKUMX JJIEMEHTOB [l
U. MenneneeBa. Kopotkonepuoanas u anuHHONEpuonHas (opmsl [lepuonnyeckoil cuctemsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproauueckoll CUCTEMbI
. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJEMEHTA [0 €ro IMOJO0XKEHUIO B
ITepuoanueckoit cucreme JI. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenue llepuoanueckoro 3akona u [leproguueckoit CUCTEMbI XMMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTUku. J[. . MeHaenees — y4€Hbll U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas u HEMNoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peaknu. [Iporieccsl OkucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHHe OOpaslloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJIEMCTBUE THIPOKCUAA
[IMHKa C pacTBOpaMHU KHUCJIOT U ILEJI0Yeil, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mescnpeomemnnie ceasu



Peanmu3zanus MeXIpeIMETHBIX CBSI3EH MPH M3yUYEHUU XUMHUH B 8 KJIacCce OCYIIECTBISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHSs, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(UKaIUs, NEPUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJCIUPOBaHNE,
U3MEpEHHEe, MOJIENb, SIBJICHUE.

Odusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armochepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIBI, IMOJIE3HbIE
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPE/IMETA
JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE PE3YyNbTaThl OCBOSHHSI MPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa3oBaHMS
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMuHOCTHBIE PE3YJIbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) maTpMOTHYeCKOro BOCIHTAHMS:

LIEHHOCTHOT'O OTHOILEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) TPaXKIAHCKOr0 BOCIIUTAHUS:

IpPEJCTaBICHNUS O COLMAIbHBIX HOPMAax M MpPaBHUIaX MEXKIMYHOCTHBIX OTHOLIEHHHA B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JIeSITEFHOCTH TPH BBITOJHEHUH YYeOHBIX, TIO3HABATEIBHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOINM B TIPOLIECCE JTOH y4eOHOW AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapHIIe C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) IEeHHOCTH HAYYHOIO MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE HM  XUMHUYECKOW  pEaKIlHH,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKM M COCTABJIAIONINE OCHOBY IJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHbIE MOTHBBI, HAIpPaBJICHHbIE Ha MOJIYYEHHWE HOBBIX 3HAHUN MO XHUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPaTypO, JOCTYMHBIMH TEXHHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpPEC K OOYYEHHUIO W TO3HAHUIO, JIIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢dopmupoBaHus KyJbTYPbI 310POBBSI:

OCO3HAHWE I[EHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBEIO,
YCTAaHOBKM Ha 370pPOBbIi 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBui 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMM BeELIeCTBaMU B OBITY U peajbHOM
KH3HU;

5) TpyaoBOro BocnMTaHMsI:

MHTEpEC K MPAKTHYECKOMY M3YyUEHHIO TPOPEecCuii U TpyAa pa3INdHOTO POJia, YBOKEHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BBIOOP WHIWBUAYAIGHOW TPAaeKTOPUU
POJOJDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
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OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh alalTUPOBATHCS B MPO(ECCHOHAIBHON Cpee;

6) 3K0JOrHYecKOro BOCIMTAHMA:

9KOJIOTUYECKHU 11e/1ecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 37J0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHATh 3HAHUA, MOJIy4YaeMmble MPU HU3YYECHUM XUMHHM, IS PELICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMATIbLHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX pE3yNIbTaTOB BBIICIAIOT 3HAYMMBIE Ui (HOPMHUPOBAHHSA
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U APYTOe€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX MpeAMETOB (POpMUPOBATH NPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsTUBHBIE), KOTOpble OOecrneyrBaroT (OPMHPOBAHUE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornyeckne aelcCTBHSA:

YMGHI/HI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBINIJICHUS HpI/I OCBOCHHNU 3HaHI/II711
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'II/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHS[TI/I?IMI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6”I>${CHGHI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XUMHUYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJIGHCTBeHHI)IC CBsA3HU
MEXy OOBEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI 1 3aKJIFOUCHH S,

YMEHHE MPUMEHSATh B MPOIECCEe MO3HAHUS MOHATHS (IIPEAMETHbIE M METalpeJAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHuu YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEJICTAaBICHUN BBIABIATH U
XapaKTepI/I3OBaTI> CYHICCTBGHHBIG HpI/ISHaKI/I I/I3y'-Ia€MI>IX O6L€KTOB — XUMHUYECCKUX BCIIICCTB N
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciiegoBarebckue AeMcTBUA.

yMeHI/Ie HUCIIOJIB30BAaTh ITOCTABJICHHBIC BOHpOCI)I B KA4YCCTBC PIHCTPYMCHTa IIO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CY)KHGHHﬁ;

NpUOOpPETEHUE OMbITa MO TUTAHUPOBAHHIO, OPTaHHU3AIMH U TPOBEICHUIOD YYCHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIISATh OTYET O IPOJICITaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
1 HOopM IIPECTABICHUS, TTOYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa
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XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble IMocoOus, pecypcbl HMHTepHeTa), KPUTUYECKH
OLICHUBATH TPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3JIMYHbIE METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpE HH(OPMAINH U
COOTBETCTBYIOUIMX JTAaHHBIX, HEOOXOJMMBIX JUIS BBIIIOJHEHUS YYCOHBIX U TIO3HABATEIFHBIX 33134
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OMbITa B 00JaCTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYPOH aKTUBHOTO HMCIOJIB30BaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UH(pOpMAMM W WIUTIOCTPUPOBATh pEIlacMble 3a/1a4d HECIOXHBIMHA CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B IIPOIECCe YYEOHOM M HCCIIENOBATENbCKOM
NeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSHHE OKPYKAIOIIeH PUPOTHOM Cpebl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJlaBaTh BOIPOCHl (B XOA€ aAuanora M (WiIM) IUCKYCCHM) IO CYILECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEJCTABIATH MMOJTYYCHHbBIE PE3yIbTaThl IO3HABATEIHHON JEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUIO0 PE3YJIbTaTOB BbIIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEIHHOU U
UCCJIEIOBATEIbCKON NI€ATEIbHOCTU MPU PELICHUM BO3HUKAIOIIMX NpoOJeM Ha OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUMN, ONPEEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIEHO OIPEIENSATh HENN NeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTb, BBHIOMpAThH
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpuU
BBHIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBAaTh COOTBETCTBHE MOJYYEHHOIO pe3yibTaTa 3asBICHHOM LeiH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

IMPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mnpenMeTHBIX pPE3YyNHTATOB 110 OCBOEHHUIO 00s3aTE€IBLHOTO COJEpP>KaHMUs,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil pabodeil TporpaMMoii, BBIAEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAIHH, MPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIHSIX.

K koniy obydenust B 8 kiiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHM:

PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJISI XMMHYECKOTO JJIEMEHTa B COCIWHEHHUH, MOJISIPHBIA OO0BEM, OKCHI,
KHCIJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIECHUS, XHMHYECKas
peakius, KiacCH(pUKAIMSA PEaKIUil: PEeaklud COCAWHECHHS, PEaKIMU Pa3JIOKEHUsS, DPEAKIUN
3aMeIleHus], PEeaKkui 0OMEeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUU, TeTI0BOM d(h(eKT peakium,
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PO aToMa, JEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paluyc aToMa, XMMUYeCKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIUsl) B pacTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MMOHATUH M IPUMEHATh 3TU MOHATUS TIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJs COCTaBlIeHHs (OpMyJ BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIUM;

OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIEHb OKUCIIECHUS
AIIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAIICKHOCTh BEIIECTB K OMNpEAEIEHHOMY Kiaccy
COEMHEHUH 1o popMysiaM, BUL XMMUYECKOHN CBSI3U (KOBaJICHTHAs! U HOHHAs) B HEOPIaHUYECKUX
COEIMHEHUSIX;

packpeiBath cMmbich [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh IOHUMaHKE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX TIOJOXKEHUS B
[Tepuonuyeckoil cucteme, 3aKOHOB COXPAaHEHHs MacChl BELECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [leproanyeckoit cUCTEMbl XMMUYECKHUX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modounas noarpynma (b-
rpymnmna)», Majble 1 00JbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHUs1, KOTOPBIE UMEIOTCS B TaOIuUIe
«llepuognueckas cucrema xumuueckux diemeHToB J[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj sjpa, olluee
YHCJIO 3JIEKTPOHOB M PACHPECIIEHNE UX 10 3JIEKTPOHHBIM CII0SM);

KJaccu(UIUpoOBaTh XMMUUYECKHE 3JI€MEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE PEAKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
NOATBEPXKJasi ONUCAaHME IMpUMEpaMHM  MOJEKYJSPHBIX  YPAaBHEHHH  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKluii;

IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHIX;

BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COEeIMHEHMs, MacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MPOBOAMTH PAcU€ThI IO YPABHEHUIO XUMUYECKON PEAKINH;

IIPUMEHSATH OCHOBHBIE ONEPAllMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEMATH3AIUI0, KIACCU(UKAIINIO, BBISIBJICHUE MPUYNHHO-CIIC/ICTBEHHBIX CBSI3EH
— I M3Y4YEHUS CBOMCTB BELIECTB M XUMHYECKHX DPEAKIHM, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUSI — HaONIIO/EHUEe, UW3MEpEeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealibHblii U
MBICTICHHBIN );

ClIe10BaTh MpaBUjlaM IMOJIb30BaHUS XUMUYECKOW MOCYJ0N U 1a00paTOpHBIM 000PYIOBAHUEM, a
TaKXe MpaBuiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOHMpAHHUIO I'a3000pa3HbIX BELECTB
(Bomoposa M KHUCIIOpPOJia), NMPHUTOTOBJICHUIO PACTBOPOB C OMNpeAeNEHHONM MaccOBOM jaoiieit
pacTBOPEHHOIO BElIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEHM W KHUCIOT C IIOMOLIbI0 MHIUKATOPOB (JIAKMYC,
beHondTanenH, METHIOPAaHXK U IPYTHeE).

K koHy obydenust B 9 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBIC]T OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMHUECKHH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHMS, XMUMHMUYECKas peakius, XUMHUYecKas CBs3b,
TETIOBON 3PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMble pPEaKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
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peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIECHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XUMHUUYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METANINYecKas), KpUCTaIIMYecKas
pelmérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakUMH, IPeAeiIbHO
nonyctumas konuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITUS TIPU
OIHCaHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJIMKY MJJISi COCTaBlICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PEeaKLuii;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECIUHEHUH II0
dopmynaM, BUJ XMUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAs, METAJUIMNUECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMblci [lepuoanueckoro 3akona /[I. M. MenneneeBa M IE€MOHCTpUPOBaTh €ro
NOHMMAHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnIuuHyro Qopmy Ileproguueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B IMEPUOAMYECKON TalyuIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YUCIIO 3JIEKTPOHOB M pacHpeesieHue uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHUH B Ipelenax MajiblX INEpUOJ0B U IVIABHBIX MOATPYII C YY4ETOM CTPOCHHUS HX
aTOMOB;

KJIaccu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YMcay M COCTaBy Y4yacCTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crHeun(pUYEecKHe XMMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUIL;

COCTaBJISITh YPABHEHUS IEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, 1EI0Ye U COJIEeH, MTOJIHbIE U
COKpAIllEHHbIE YpAaBHEHMs peaklUil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJI1ACCOB;

PacKpbIBaTh CYIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKlInii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BOZMOKHOCTH IPOTEKaHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COECJUHEHHS, MAcCOBYIO JOJIO BEUIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00OpyIOBaHUEM, a
TaKXe MpaBHjia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSAMH 1O BBITOJHEHHIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIoro rasa);

IPOBOAMTH PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Ppa3IWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHatr-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CHCTEeMATU3aINI0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€l — I U3y4YeHHS
CBOMCTB BEHIECTB W XHUMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNe, MOJIETTUPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Het/ HanmenoBanue pa3znesnoB U TeEM IPOrpaMMmbl

KonunuectBo uacoB

OnexkrpoHHble (IU(POBLIC)

Bcero | KouTtposbHbie [IpakTnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
1.1 | Xumus — BaxkHas 00JacTh €CTECTBO3HAHUS U 5 2 bu6nmoreka [IOK
NPaKTHYECKOH JICSITEIbHOCTH YEJIOBEKa https://m.edso0.ru/7f41837c
1.2 | BemecTBa u XUMHYECKHE PEAKITUN 15 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellIeCTB
2.1 | Bo3ayx. Kucnopoa. [Tonsitre 06 okcuaax 6 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
2.2 | Bomopona.IToHsiTHe 0 KUCIOTaX M COJISAX 8 1 bu6nmnoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.3 | Bona. PactBopsl. [TonsiTre 06 OCHOBaHUSAX 5 1 1 bubnuorexa [HOK
https://m.edso00.ru/7f41837c
2.4 | OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHHUN 11 1 1 bubnnorexka HOK
https://m.edso00.ru/7f41837c
HWroro no pazneny 30

Paznean 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /I. . MenaesieeBa. Ctpoenne atoMmoB. XuMHYeCKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€aKIIuun

3.1 | [lepuonnyeckuii 3akoH u [lepuonuyeckas cucrema 7 bubmuoreka [JOK
xuMuueckux 3iaeMeHToB [1. M. MenzaeneeBa. CtpoeHue https://m.edso0.ru/7f41837c
aToma

3.2 | Xumuueckas cBs3b. OKHCIHTEIbHO-BOCCTAHOBUTEIIHLHBIC 8 1 bubmmoteka [IOK
peakuuu https://m.edsoo.ru/7f41837c

Utoro no pazneny 15 bu6mmoreka [JOK

https://m.edso0.ru/7f41837c

PeszepBHoe Bpemst 3 bubnmoreka [JOK

https://m.edso0.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Het/ Tema ypoxka Bcero [Hara DNEeKTpOHHBIE IU(PPOBBIE
qacoB | IlmanoBast | dakrtmueckass | 0Opa3oBaTelbHbIE PECYPChl/IPUMEYaHHE
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU YelloBeKa. Tena u 1 bubnunoreka LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 [MousaTHE 0 METOMAX O3HAHUSA B XUMUHA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [Tpaktrnueckas padora Ne 1 «I[IpaBusia paboTsl B 1a0OpaToOpuu 1 1 bubnuorexa [JOK
npuéMbl 00paIieHus ¢ JabopaTopHbIM 000PYJOBAHHEM) https://m.edsoo.ru/ff0d23dc
4 YucTeie BemecTBa 1 cMecH. CriocoObl pasiesieHus: cMece 1 bu6nmorexa LIOK
https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubnnorexa [JOK
OYHCTKH TIOBAPCHHOMW COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJICKYJIBI 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE PTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1 bubnnorexa [JOK
DIICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOXKHBIE BENIECTBA 1 bu6nmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSIHCTBA COCTaBa BeIIeCTB. XUMHUYecKas (hopmyia. 1 bubnuoteka [JOK
BajieHTHOCTh aTOMOB XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHast aroMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIpHAS 1 bubmuoreka [JOK
macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOI0 3JIEMEHTA B COCTMHCHUH 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d350c
13 KonmnuectBo BemectBa. Mosib. MonspHas macca 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230
14 ®u3nuecKue 1 XUMUYECKHUE SIBICHUSA. XNUMHUUYECKasi PeaKIus 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBHsI IPOTEKaHUSI XUMUYECKUX PEAKIIUI 1 bubmuotexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BeNIEeCTB. XMMHUECKHE YPaBHEHUS 1 bubnnorexa [JOK
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https://m.edsoo.ru/ff0d3b88

17 Brrunciienns Koim4aecTBa, MacChl BEIIECTBA MO YPAaBHCHUSIM 1 bubmuorexa [JOK
XMUMHUYECKUX PeaKImi https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XaMUYecKuX peakiuii (COeTMHCHHS, 1 bubmuorexa [JOK
pas3jioKeHus, 3aMeIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yuéHBbIi-3HITHKIIONEeAUCT. O000IIeHNE U 1 bubmmoreka [JOK
CHCTeMaTH3allUsl 3HAHUM https://m.edsoo.ru/ff0d40c4
20 KonTtponsHast padora Nel o teme «BemecTBa 1 XUMUYECKHE 1 Bu6muoteka [JOK
peaKImm» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3os. CocrtaB Bo3ayxa. Kucinopog — sneMeHT 1 Bu6muoteka [JOK
1 npocToe BeriectBo. O30H https://m.edsoo.ru/ff0d448e
22 duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpoa (peakuu 1 Bbu6mmoteka LJOK
oKHcIeHHsI, Topenue). ITousTre 06 okcHaax https://m.edsoo.ru/ff0d4614
23 Crioco0sblI MOTydeHUs KHCIIOpOo/1a B JIA00paTOPUU U 1 bubmmoreka [JOK
IPOMBIIIICHHOCTH. [IpUMEeHeHne KUCIopoaa https://m.edsoo.ru/ff0d497a
24 TernoBoii 3¢ (heKkT XUMUIECKOH peakinu, TOHSATHE O 1 Bbu6mmoteka [JOK
TEPMOXHMHUYECKOM YPAaBHCHUH, IK30- M SHIOTEPMHUCCKHUX https://m.edsoo.ru/ff0d4790
peaKIusIx
25 TomnuBo (HedTh, yroib U MeTaH). 3arpsisHeHre BO3/1yXa, 1 bubanorexa [JOK
CIOCOOBI €ro MpeI0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pad6ora Ne 3 o teme «llomyuenue u cobupanue 1 bubmmnoreka HOK
KUCIIOPOJA, M3yYEHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — snemenT u npocroe BemiectBo. Haxoxaenue B 1 bubmmnoreka HOK
pupoJie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMUYECKHE CBOICTBa Bojopoa. [Ipumenenue 1 bubmmnoreka HOK
BOJIOPOAA https://m.edsoo.ru/ff0d4dd0
29 IlonsaTne 0 KMCIOTAX U COJIIX 1 bubmnoreka IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0BI MOJTydeHHUs BOAOPO/Ia B TAOOPaTOPHH 1 bubmmroreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o teme «llomyuenue u cobupanue 1 bubmuoreka [JOK
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MonsipHblii 00bEM ra3oB. 3akoH ABOTaJpo 1 bubmuotexa [IOK
https://m.edsoo.ru/ff0d542e
33 Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA T'a3a 10 ero 1 bubnunorexa LIOK
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U3BECTHOMY KOJIMYECTBY BEUIECTBA MM 00BbEMY

https://m.edsoo.ru/ff0d55a0

34 Brruncienns 005EMOB Ta30B 10 YPaBHEHUIO PEAKIIMU HA OCHOBE 1 bubmuorexa [JOK
3aKOHA 0OBEMHBIX OTHOIIICHUI ra30B https://m.edsoo.ru/ff0d5708
35 Ddusnyeckre 1 XUMHUUYECKHUE CBOIICTBA BOIBI 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIMKATOpPAX 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacblieHHbIE 1 HEHACHIIIEHHBIE 1 bubmmoreka [JOK
pacTBOpBI. MaccoBast J0JIs1 BELIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padora Ne 5 mo Teme «IIpuroroBieHune pacTBOpoB 1 bubmmoreka [JOK
C onpeaeaEHHON MacCOBO 10JICii paCTBOPEHHOIO BEIIECTBA https://m.edsoo.ru/ff0d5eba
39 KonTponpHas padora Ne2 o teme «Kuciopon. Bomxopoa. Boga» 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiacCU(UKAINS, HOMCHKIIATypa 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 bubnunoreka LIOK
aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, Ki1accuUKaIysi, HOMEHKIATypa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne n XUMHUYECKHE CBOMCTBA OCHOBAHUM 1 bubmuoteka [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1 bu6nunorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1 bubmuoteka [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATYpa, CIOCOObI OTy4YeHUs, 1 bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padora No 6. Pemenue skcriepruMeHTaIbHBIX 3a/1a4 1 bubmuoreka [IOK
110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUIECKUX COCAUHCHUIN https://m.edsoo.ru/00ad9b7c
48 I'eneTnueckas CBsA3b MEXKIY KIIACCAMH HEOPTaHUYECKHIX 1 bubmmoreka [JOK
COCITMHEHHI https://m.edsoo.ru/00ad9a50
49 O0001IeHne 1 cUCcTEMaTU3AIINS 3HAHUI 1 but6mmorekxa [IOK
https://m.edsoo.ru/00ad9ch?2
50 Kontponpnas padota Ne3 o teme "OCHOBHBIE KIIACCHI 1 bubnuoteka [JOK

HEOPraHWYECKUX COCANHEHUI"

https://m.edsoo.ru/00ad9ela

16



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

o1 [lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 3JIEMEHTOB. 1 bubmuoteka [JOK
[ToHsTHE O TPYIIIaX CXOTHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 1 Bu6muoteka [JOK
snementos JI. 1. Menneneesa https://m.edsoo.ru/00ada52c
53 [lepuoapl, rpynmnsl, OATPYIIIBI 1 Bu6muoteka [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsr 1 bubnuotexa [JOK
https://m.edso0.ru/00ada342
55 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB 1 bubnuorexa [JOK
[Mepuoanyeckoii cucremsl /1. M. Menneneesa https://m.edsoo.ru/00ada6bc
56 XapakTeprucTuKa XMMHYECKOT0 3JIEMEHTA 10 €r0 MOJ0KEHHUIO B 1 bubanorexa [JOK
IMepuoaunyeckoii cucreme /1. . Menneneea https://m.edsoo.ru/00ada824
57 3unauenue [lepuonnyeckoro 3aKoHa sl pa3BUTUS HAYKHU U 1 bubnnorexa [JOK
npaktuku. J{. . MenneneeB — y4éHbIH, MeIaror 1 rpaxaaHuH https://m.edsoo.ru/00ada96e
58 DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIIEMEHTOB 1 bubanorexa [JOK
https://m.edsoo.ru/00adaab8
59 HoHHas XuMHu4ueckas CBsI3b 1 bubnuoreka [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas moJsipHast XMMHUYECKasi CBS3b 1 bubanorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOIApHAs XUMUYECKas CBSI3b 1 bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCTICHUS 1 but6mmoreka [IOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 bubmmoreka [JOK
https://m.edso0.ru/00adb076
64 OKHUCITUTENN U BOCCTAaHOBUTEIH 1 but6mmoreka [IOK
https://m.edso00.ru/00adb076
65 Kontponbnas padota Ne4 o teme «CtpoeHue aToma. 1 bubnuotexa [JOK
XuMUYecKasi CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHEIi ypok. O000IICHHE W CUCTEMATH3AIIHS 3HAHHHA 1 bubmmroreka [JOK
https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000IIEHNE U CUCTEMAaTH3aIMsI 3HAHUH 1 bubmuotexa [IOK
https://m.edso0.ru/00ad9ch2
68 PesepBHblil ypok. O0001IeHNE U CUCTeMaTH3aIHsl 3HAHU I 1 bubmuoteka [JOK
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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