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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1mo XMMUU Ha YpPOBHE OCHOBHOTO 0OIIEro 0o0pa3oBaHUSI COCTaBJi€HA Ha
OCHOBE TpeOOBAaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOH OO0pa3oBaTelIbHOM MPOrpaMMbl
OCHOBHOTro obOmero oOpaszoBanus, mnpeactaBieHHBIXx B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOil paboveld MporpaMMbl BOCIUTAHUA W € YYETOM KOHIETILIUU NPENoJaBaHUs
y4eOHOTO IpeaMeTa «XUMHEsI» B 00pa3oBaTelIbHBIX opranu3anusax Poccutickoit deneparu.

[IporpamMmma mo xumMuM Aa€T TPEACTABICHUE O IENAX, OOIIel cTpaTerud OOydeHWs,
BOCIIMUTAHUS U Pa3BUTHs OOYYAlOIIMXCS CpEIACTBAMH Y4eOHOTro MpeaMeTa, YCTaHABIMBAET
00s3aTeNbHOE MPEIMETHOE COJep)KaHUe, MPEeayCMaTpUBaeT paclpeelieHle ero mo kKjaccam u
CTPYKTYPUPOBAHHUE I10 pa3jesiaM U TeEMaM IPOrpaMMbl IO XUMHH, ONPEAEISAET KOIMUYECTBEHHbIE
U KaueCTBEHHbIC XAapaKTEPUCTUKU COJEP)KAHUSA, PEKOMEHAYEMYIO IIOCIEI0BAaTEIbHOCTD
U3YYEHUSI XUMHUH C YU4ETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSA3CH, TOTUKH y4eOHOTO
npolecca, BO3paCTHbIX OCOOCHHOCTEN 00yJaromuxcs, ONpenessieT BO3MOKHOCTH NpeaAMeTa AJs
peannzauuu TpeOOBaHUM K pe3ynbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTeNbHON MmporpamMmbl Ha
YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, a TaKKe TPeOOBAHUN K pe3yabTaTaM O00yYeHUS XUMHUH
HAa YpOBHE Ieliell W3y4eHHsl IMpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
JIEATEILHOCTH 00YUYaroIIerocs 0 OCBOCHUIO Y4€OHOTO COACPIKAHUS.

3HaHUWE XMMUHU CIYKHT OCHOBOW Mg (pOopMHpOBaHHUS MHPOBO33PEHHS OOydaromerocs,
€ro IpeJCTaBICHUN O MaTepUaibHOM EIUHCTBE MHpA, BAXHYIO POJIb UTPAIOT (POpMUpYEMbIe
XUMHEH NPEeJCTaBICHUS O B3aUMOIIPEBPALLIEHUSAX YHEPIUU U 00 3BOJIIOLUYU BEUIECTB B MPUPOJIE,
0 MyTSAX peleHus TIo0aibHBIX MpoOJIeM YCTOHYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBON U 3KOJIOTHYECKON O€30MMacCHOCTH, TPOOIIEM 3paBOOXPAHEHUSI.

N3yuenue xumunu:

CTIOCOOCTBYET peaju3alii BO3MOXKHOCTEH Ui CaMOpasBUTUS M (pOpMHUPOBaHHUS
KYIbTYpPbI THYHOCTH, €€ 0011ei U () yHKIIMOHATEHOM IPaMOTHOCTH,

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBILUIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITENIbHOM ~ y4eOHOW  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATEILCKUX YMEHHH, HEOOXOOUMBIX Kak B TIOBCEJHEBHOM JKM3HU, TaKk U B
npoQeccuoHanbHOM NesITeTbHOCTH;

3HaKOMHUT CO CHNeUU(UKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI LEIOCTHOTO
B3JIsI/1a Ha €UHCTBO MPUPOABI U YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM ATArloM B ()OPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00y4aroLInXcs;

CIOCOOCTBYET (OPMHPOBAHUIO IEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPUPOJAE, K UYEIOBEKY, BHOCUT CBOH BKJaJ B JKOJIOTMYECKOE OOpa3oBaHUE
oOyuaronuxcs.

JlanHble HampaBiieHHs B OOY4E€HUH XMMHMH OO€CleuMBaroTCs crenu(ukon conepskaHus
yu4eOHOro TpeaMeTa, KOTOPBIM SBISETCS MEJarornyeckd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOM HAyKH XUMUH Ha ONpeIeNEHHOM dTane e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOrO 0OIIEro 0Opa3oBaHHs OPUEHTHPOBAH HA OCBOCHHE
00yJarONIMMUCST CUCTEMBI TIEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB HEOPTaHWYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUA OPTraHUYECKON XUMUHU.

CtpykTypa coiepKaHusi MporpaMMbl M0 XMMHUH CHOPMUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona k e€ usydeHuro. ColepskaHUE CKIIAIBIBAETCS M3 CHUCTEMBbl MOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHA O XHMHUYECKoW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHW30BaHbl MO NPUHIIMIY IOCIEAOBATEIHOIO Pa3BUTUS 3HAHUW HAa OCHOBE
TEOPETUUECKHX MPECTABICHUN Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /I. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— Y4YEHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;



— MpeAcTaBlIeHUI 00 3JIEKTPOIUTUYECKOMN TUCCOIMALINY BEIIECTB B pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Ppa3BUBAIOTCS IOCJIEIOBAaTEIbHO OT OJHOTO YPOBHS K JApPYromy,
BBIMOJHSASL (YHKUIUU OOBACHEHHS W MPOTHO3UPOBAHHS CBOMCTB, CTPOCHHS U BO3MOXHOCTEH
HNPAKTUYECKOTrO MPUMEHEHUS U NOJYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHne mporpamMmbl MO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XUMUYECKON COCTaBJIAIOIIECH HAYYHOM KAPTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAaHUIO U METOJAAaM IO3HaHMs B Hayke. M3ydueHue XxuMuu
HOPOMCXOJIUT C TPHUBICYCHHUEM 3HAHMA W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccesl» u «dusmka. 7 kmace».

[Ipy u3ydeHnn XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUECKON HAYKU
KaKk 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW IESATENIbHOCTH YEJIOBEKa U KakK
OJHOTO H3 KOMIIOHEHTOB MHPOBOM KYJIBTYpBl. 3ajada y4yeOHOro IpeaMera COCTOUT B
(bopMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUNH — BaKHEHIIMX (PAKTOB, MOHSATHI, 3aKOHOB U
TEOPETUYECKHUX IOJIOKEHUHM, JTOCTYINHBIX 0000LIEHUI MHPOBO33PEHUECKOIO XapaKTepa, si3blKa
HayKH, B MPHOOIICHNN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYEHUHU BEUIECTB U XUMHUYECKHX
peakuuii, B GOpMUPOBAHUYU U PAa3BUTUU MO3HABATEIbHBIX YMEHUM U UX NMPUMEHEHUH B y4eOHO-
MO3HABATENLHOW U Y4eOHO-UCCIEeI0BATENIbCKON JNESTEIbHOCTH, OCBOCHUH MpaBui 0e30macHoro
oOpallleHus C BEIECTBAMU B IIOBCEJHEBHOM JKU3HU.

[Ipu u3ydyeHuH XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUSI Ba)KHOE 3HAUYCHHE
NpUuOOpENH TaKue LEeNH, KakK:

— (opMHpOBaHUE WHTEIUIEKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIILHOMY NPHUHITHIO PEHICHHH, CIIOCOOHOW amanTHpOBaThC K
OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHUCTEMaTHYECKOE NpHUOOIIeHHE OO0y4armuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABAaTEJIIbHOM  NIEATENBHOCTH,  HAydyHbIM  METOJaM  II03HaHuf,
(bOpMHUPYIOIITUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUH,

— o0ecrieueHne YCIOBUHM, CIIOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYJArONIMMUCS OIbITa
pa3HOOOpa3HON JAEATENbHOCTH, TMO3HAHHUS W CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIMH), IMEIOIINX YHUBEPCATbHOE 3HAUCHHUE ISl PA3IMYHBIX BUIIOB JICSATEIBHOCTH;

— ¢opmupoBaHue 001IeH yHKIIMOHAIBHON U €CTECTBEHHO-HaYyYHON IPAMOTHOCTH, B TOM
ylclie YMEHUH OOBSICHATH M OLEHUBATh SIBJICHUS OKPY)KAIOIIErO0 MHpa, UCHOJb3Ysl 3HAHUS U
OTBIT, MOJIyYEHHBIE MpPU H3YYCHUU XUMHH, HOPUMEHSATh HMX MpPU pELlIeHUH MpoldjeM B
NIOBCEAHEBHOM XU3HH U TPYIAOBOH NEATEIBHOCTH,

— (opMupOBaHUE y 00yJaIONINXCS TYMAHUCTUYECKUX OTHOLIEHUH, TOHUMaHUsI IIEHHOCTH
XUMHUYECKUX 3HAHUM A BBIPAOOTKM 3KOJIOTMYECKH LeJIeCO00Opa3sHOro MoBEeAEHUs B OBITY U
TPYAOBOU JEATEIIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTpOJIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEUYECKHX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQUIISA U HAIPABICHHOCTHU JaJbHENUIIEro 00ydeHHsI.

OO1m1ee ynca0 4acoB, OTBEAEHHBIX /IS M3YyYEHUSI XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro
obpasoBanws, cocrapisier 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Heaenmo), B 9 kimacce — 68
4acoB (2 yaca B HEJIENO).



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4yajbHbIC XMMHYECKHE IIOHATHSA

[Ipeamer xumuu. Posnb XuMuM B KU3HM 4elnoBeKa. XMMHUS B CUCTEME HayK. Tena u
BemectBa. Pdusnueckue cBoiicTBa BellecTB. ArperatHoe cocrosiHue BeuniecTB. lloHsAtue o
METO/ax Mo3HaHUA B XUMHUH. YucTele BemecTBa U cMecH. CriocoObl pa3aeseHusi CMEecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HIEMEHTbl. CHMBOJIBI XUMHUYECKHUX DIJIEMEHTOB.
IIpocTeie U ClI0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCHTENbHASL aTOMHAs Macca. OTHOCHUTENbHAs MOJIEKYIISIpHAS
Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHHUU.

KonnuectBo BemectBa. Moisb. MoisipHas Macca. B3auMocCBsA3b KOnIMuYecTBa, Macchl U
Yrcaa CTPYKTYPHBIX €MHUIL BenlecTBa. Pacyérel mo popmyriam XUMHUYECKUX COSTUHEHHH.

@dusnueckre M XUMUYECKUE SBJICHUA. XHMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIECTB. XMMHYECKHe ypaBHeHUs. Kiraccupukanms XUMHUYECKUX peaKIii
(coenuHeHUSs, Pa3I0KCHUS, 3aMEIICHHs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMHMYECKOW MOCYAOH, MpaBUiIaMU paboThl B J1abOpaTopuu M npuémMamu
oOpateHust ¢ 1abopaTopHbIM 00OpYIOBaHWEM, WU3YYCHHWE M ONUCaHWE (U3HUYECKUX CBOWCTB
00pa3LloB HEOPraHWYECKHUX BEIIECTB, HaO0jeHne (pru3ndyecKkuX (IUIaBIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KMIIEHUE U KOHACHCAlUs BOJbl) U XUMUUYECKUX (FOpPEHUE CBEYH,
IPOKAIMBAHKE MEIHOU MMPOBOJIOKH, B3aUMO/ICHCTBHE MeNa ¢ KUCIIOTOM) SIBICHUM, HAOII0ICHIE
U ONNHCaHuEe [PHU3HAKOB MPOTEKaHWs XUMUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPHIOM Oapusi, pasnoxeHue ruapokcuna meau (I1) npu
HAarpeBaHWH, B3auMOJCicTBUE jkene3a ¢ pactBopoMm cosmn Mmeau (1), m3ydenue crmoco6oB
pas3zeneHusi cMeceil: ¢ TOMOUIbI0 MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHUE, IUCTHIUIALUSA,
xpoMaTtorpadus, TMpPOBEJAECHUE OUYMUCTKU IIOBAPEHHOW CONM, HAONIOJEHWE U OIUCaHHE
pE3yAbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl, CO3JaHHE
Mojiesiel MOJIEKY.I (IIIapOCTEePIKHEBBIX).

Baskneimue npeacTaBUTEIM HEOPraHMYECKUX BeLEeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopog — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxienue kuciaopona B npupojie, GU3NUECKHEe U XMMUYECKHE CBOWCTBA (pEaKIMu TOPESHUSI).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl MOJNydeHHs] KHCIOpPOJa B J1abopaTopuu MU
OpOMBIIUIEHHOCTH. KpyroBopoT kuciopona B npupoae. O30H — aloTporHas MOAuUKanus
KHCJIOpOJa.

TennoBoit 3ddexT XuMHUYECKOM peakluH, TEPMOXMMUYECKHUE YpaBHEHHUS, 3K30- HU
DHIOTEPMUYECKUE peakuMu. TOomaMBO: yroiab M MeETaH. 3arps3HEHHWE BO3yXa, YCWICHHE
HapHUKOBOTO 3 deKTa, pa3pyluieHHe 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemecTBO. HaxoxzaeHue Bogopona B HIPHPOJIE,
busnyeckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHNE, CIocoObl nmonydeHus. Kucnors! u conu.

MonsipHblit 00bE€M Ta30B. Pacu€Thl O XMMUYECKUM YPAaBHEHHSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopel. HacelmeHHble 1
HEHACBILIEHHbIE PacTBOpBl. PacTBopuMOCTh BewIeCcTB B BojJe. MaccoBasi 10l BEIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBAa BOAbl. OCHOBaHUA. Poib pacTBOPOB B NMPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupoje. 3arpsA3HEHHE NpUPOAHBIX BoA. OXpaHa M OYHMCTKA
HOPUPOJHBIX BOJI.

Knaccugukamus Heopranuyeckux coeanHeHuil. Okcuabl. Knaccudukanus OKCHIOB:
cosieoOpasyromniie (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U Hecoeobpasyronre. HomeHnkaarypa
okcuoB. Ou3nyueckrue 1 XuMHUYECKUE CBOMCTBA OKCUIOB. [loydyeHne okCcuioB.



OcHoBanus. Knaccudukaius OCHOBaHWN: WIETOYM W HEPACTBOPUMBIC OCHOBAHMA.
Homenknatypa ocHoBaHui. Pu3znueckue M XMUMHYECKHME CBOMCTBA OCHOBaHUU. Ilomydenue
OCHOBAaHM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciotr. @u3ndeckue U XUMUYECKUE
cBoicTBa KUCIOT. P akruBHocT MetasuioB H. H. bekerosa. Ilomydyenue kucior.

Comu. Homenkiarypa cosieil. @uznueckue U XMMHYECKUe cBocTBa cosei. [lomydyenue
COJIEH.

I'enernueckas CBA3b MEXy KJIaCCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/EICHUE COAepKaHUs KHCIOpoAa B BO31yXe, MOJIy4eHHe, cCoOOnpaHue,
pacro3HaBaHWE W W3YyYEHHE CBOMCTB KHCIIOpOJa, HaONIO/EHHE B3aUMOJCHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS M IMPEKpAalLeHHs] ropeHus (mokapa), 03HaAKOMIICHHE C
o0Opa3llaMid OKCHJOB M OINMCAHUE HMX CBOMCTB, MOJy4eHHE, COOMpaHUE, pACIO3HABAHHE W
U3y4deHHe CBOMCTB Bomoponaa (ropenme), B3ammojeiicTBue Bogopoaa ¢ okcuaom wmemu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPUAIOB), HAOIIOJCHHE 00pA3IOB BEIICCTB KOJIMYECTBOM
1 momnb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3IMYHON PAacTBOPUMOCTHIO,
IIPUTOTOBJICHHE DPACTBOPOB C ONPEAEIEHHONM MACCOBOM JIOJE€HM pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalylaMH (HAaTpHeM W KajbllieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIICJIOBAHUE OOPA3I[0B HEOPraHUYECKMX BELICCTB PA3IMYHBIX KJIACCOB,
HaOI0JIeHNEe W3MEHEHHUS OKPacKU WHIMKATOPOB B PAcTBOpaxX KHUCIOT U IIEIOYEH, U3ydeHHue
B3aumozeiictBust okcuga memu (1) ¢ pacTBOpoM cepHOM KHCIOTBI, KHUCJIOT C METaIaMH,
peakuuii HeWTpaiau3alud, MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, pEUICHUE HKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHenmue
KJIACChl HEOPTAHMUYECKUX COCIUHEHUI».

IMepuoauveckuii 3axkon u Ilepuoanueckasi cucrema xumMu4yeckux djiementos /. HU.
MenpeneeBa. Ctpoenne atoMmoB. XuMH4ecKasi ¢Bfi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie mMOMBITKM KIAacCUDUKAIUM XUMHUYECKUX d3JIeMEHTOB. lloHsTHe 0 Trpymnmax
CXOJHBIX JICMEHTOB (IEJOYHBIC U MIETOYHO3EMEIbHBIC METAIIIBI, TAIOTCHBI, HHEPTHBIC Ta3bl).
OeMeHTbI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCUIBI U TUIPOKCHIBL.

[lepuognueckuit 3akoH. Ilepuomuueckas cucremMa Xumuuyeckux osnementos J[. H.
MenneneeBa. Koporkonepuonnas u ivHHonepuoaHas ¢opmsl [leproguueckoil cuctemsl
xumuyeckux osnemeHtoB JI. M. Menneneesa. Ilepuonel u rpynmnbl. PU3HYECKUH CMBICI
NOPAJIKOBOTO HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIIBI DJIEMEHTA.

Crpoenne artomoB. CocrtaB aToMHBIX snep. HM3oromsl. OnextpoHsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB NepBhIX 20 XUMHUYECKUX AIIEMEHTOB [leproanmuecKol CHCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO 7JJIEMEHTa 10 €ro IOJIOKEHUI0 B
ITepuonnueckoii cucteme /. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHS pajuyca aTOMOB XMMUYECKUX AJIEMEHTOB, METANIMUECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U MEPHUOIaM.

3nauenue llepuonnueckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUISL pa3BUTUA Hayku U nipakTtuku. [{. 1. MeHnneneeB — yu€HbIN 1 rpak1aHUH.

Xumuueckass  CBS3b. KoBanentnas  (momsipHas W HEMOJSpHAs)  CBA3b.
DNEeKTpOOTPUIATENBHOCTh XUMUYECKHUX 3J1€EMEHTOB. MIOHHAs CBSA3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchbr
OKHCJIEHUS U BOCCTaHOBJIEHHsI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii Jkcnepumenm:

U3ydeHHe OoOpa3loB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOEWCTBHE THAPOKCHIA
UHKA C PacTBOPAMM KHCJOT W LIENOYEH, IPOBEICHHUE OIBITOB, WLIIOCTPUPYIOLIIUX MPHUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKI[Hid (TOPEHUE, PEAKIIMH PA3TI0KEHHSI, COCTUHCHUS).



Mesicnpeomemmnule céazu

Peanu3zanust MEXIPEIMETHBIX CBA3EH MPH U3YYCHUH XUMHH B 8 KJ1acce OCYLIECTBISETCS
yepe3 MCMOJb30BAaHME KaK OOLIMX €CTeCTBEHHO--HAy4YHbIX IOHATUH, TaKk U IOHATHH,
ABJIAIOIIMXCS CUCTEMHBIMU JUIS OTAENBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOwe ecTecTBEHHO--HAy4YHbIE IOHATHUSA: HAydHbIH (akT, TMIIOTE3a, TEOpUs, 3aKOH,
aHanus, CHHTE3,  KjaccupUKaAIMs,  MEePUOJUYHOCTh,  HAONIOJCHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAHKE, U3MEPEHHE, MOJIETb, SIBJIICHNUE.

@dusuka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, W3O0TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsl, BEIIECTBO, TelO0, O0BbEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PU3MUECKUE BEIMYMHBI, €JUHHIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE31161, ColHIIE.

buonorwust: porocunres, apixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE IOPOJbI, IOJE3HBIE
HCKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKas peakuus

[lepuonuueckunt 3akoH. Ilepuommueckas cucrema xumuuyeckux odnemenros /[l .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XHUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX INEPHOJOB, KalMs, KaJbLIUA M UX COCOUHEHUM B COOTBETCTBUHU C
II0JIOKEHUEM DJIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenune BeniecTBa: BUABI XUMHUYECKOW CBs3U. THUIBI KPHUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW DPEIIETKM M BHJA XUMHYECKOU
CBS3H.

Knaccugukamuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BENIECTB. XWMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jJUYHBIM KJIacCaM HEOPraHWYECKUX COCOUHEHMM, T'€HEeTHYecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccugukanus XuMUYeCKHX peakiyil Mo pa3InyHbIM MpHU3HAKaM (110 YUCIYy U COCTaBY
YYaCTBYIOIIMX B pEaKLUUU BELIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHUIO CTeneHeu
OKHCIICHUSI XUMHYECKHX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYaCTHIO KaTamu3atopa). JK30- H
SHAOTEPMUYECKHE PEAKIIUH, TEPMOXUMHUUYECKUE YPABHEHMUS.

ITonsTHe 0 ckopocTH xumHuyeckod peakuuu. [ToHsTne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuusx. [IoHATHE O TOMOIEHHBIX M TeTepOreHHBIX peakuusax. I[lonarue o
karanuse. llonsatne o XxumuueckoM paBHOBecHH. @DakTOpbI, BIMAKOLIME HA CKOPOCTbH
XUMUYECKOHN PEAKIUH U MOJ0KEHHE XUMUYECKOIO PAaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIbHON peakuuu. CocTaBieHHE YPaBHEHUI OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ NCHOJIb30BAHUEM METO/Ia FJEKTPOHHOTr0 OanaHca.

Teopust PNEKTPOIUTUYECKON AUCCONUALMU. DIEKTPOJIHUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M JOMCCOLMALMUA BEIIECTB C pPa3IW4YHbIMM BHJAMU XHUMHYECKOU CBS3U.
Crenensb nucconuanuu. CunbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun noHHOr0 OOMeHa. Y CJIOBUS MPOTEKaHMs peakil HOHHOrO OOMEHa, MOJHbBIE U
COKpallI€HHbIE MOHHBbIE ypaBHEHMs peakuuil. CBOKWCTBA KHCIOT, OCHOBAHUN U COJIEH B CBETE
npeACTaBiIeHUH 00 3JIEKTPOTUTHYECKON ucconuanuu. KauecTBeHHBIE peaklMd Ha HOHBI.
[TonsaTHe o rugposnse conei.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHHUE C MOJEIAMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHIa HATpHs),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHYECKOM pEAKIUHA OT BO3JECUCTBUS PA3IMYHBIX
(akTOpOB, HCCIIEOBAaHUE HJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLHUAINU
KUCIIOT, INEeNOoYed Hu cosieil (BO3MOXKHO WCIIOJIb30BAHUE BHUJICO MAaTEPHAIOB), IMPOBEICHHE
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OTBITOB, WITIOCTPUPYIOIIUX TPU3HAKU MPOTEKaHHWs peakuuii MOHHOTO oOMeHa (oOpazoBaHME
ocajika, BblIENIEHHE Tra3za, o0Opa3oBaHUE BOJbI), OINbBITOB, WUIIOCTPUPYIOLIUX NPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBHUTEIILHBIX PEAKIUi (TOpEHUE, PEaKIMU Pa3JIOKCHUS, COCIUHCHHS),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOLIbI KAayeCTBEHHBIX pEaKUUi Ha HOHBI,
pelIeHne KCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtaiibl 1 MX coeAMHEHUA

OOmast xapakTepucTuka rajgoreHoB. OcoOE€HHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucienus. CTpoeHne W (PU3MUYECKHE CBOMCTBAa IMPOCTHIX BEUIECTB — TaJIOrECHOB.
XuMu4yeckue CBOICTBa Ha mpuMmepe xiopa (B3auMOICHCTBHE C MeETallaMH, HEMeTallUIaMH,
menoyamu).  Xiopoopopon. ConsiHas KUCIOTa, XHMHYECKHE CBOMCTBA, IIOJIy4CHHE,
npuMeHenue. JleficTBue xjiopa u XJIOpOBOAOPO/Ia HAa OPraHU3M YelloBeka. BaxkHeie Xiaopuasl
U UX HaXO0XJICHHE B IPUPOJIE.

OOmas xapaktepuctuka 31neMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHn OKucieHus. CTpoeHne W (HU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOZia U cepbl. AJIJIOTPOIHbIE MOAU(DUKALMU KUCIOpOJa U cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (U3MYECKHEe M XUMHUYECKHE CBOWcTBAa. OKCHIBI CEephl Kak
HpeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3MUECKUe U XUMHUYECKHE CBOMCTBA
(oOmme Kak TpencTaBUTENs Kjacca KHCIOT M crenudpudeckue). XHUMHYECKHe PpEeaKivy,
JeXallde B OCHOBE IPOMBIIUIEHHOIO CIOco0a IMOJIydyeHHsl CepHOM KucioThl. [Ipumenenue
cepHOH KUCIOTHI. COJM CEPHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha cynbdaT-uoH. Haxoxnenue
ceppl M €€ coelMHEHMH B mpupoe. XHMHYECKOE 3arps3HeHHE OKpyXaroleil cpeasl
COCIMHCHUSIMH Cepbl (KHCJIOTHBIC JOXHM, 3arpsA3HCHHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
NpeAOTBPALICHHUS.

OOmas xapakTtepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, pacnpocTpaHeHHEe B Hpupoje, (U3NYECKUe MU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, ero GU3NIECKHe U XUMHUYECKUE
CBOWCTBa, MoylydeHue 1 npumenenue. Coau aMMOHUS, X (pU3NYecKre U XUMUYECKHEe CBOWCTBA,
npumeHenne. KadecTBeHHasi peaknus Ha WOHBI aMMOHHS. A30THas KHCIOTa, €€ TOIyYeHHeE,
¢usnueckue M XMMHUYECKHE CBOMCTBa (0OmIME Kak TMpeACTaBUTENs Kjacca KHUCIOT H
cnenuduveckne). Vcnoiap3oBaHWE HHUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHHEPAJIbHBIX
yaoOpeHuil. XuMHU4eckoe 3arpsi3HeHHE OKPY)KaloLlel cpelibl COeTUHEHUAMHU a30Ta (KUCIOTHbIE
JOXK[IM, 3arpsi3HCHUE BO31yXa, MOYBbI M BOmOEMOB). Docdop, ammoTporHble MOAUPUKAINH
dochopa, dusnueckue u xumuueckue cpoiictBa. Oxcun pocdopa (V) u pocdopHas kucnora,
¢u3nuecKkne ¥ XUMHUYECKHE CBOKMCTBA, moiydeHue. lcmomb3oBanue QocdaroB B KadecTBe
MHUHEpaIbHBIX Y100pEeHUH.

Oobmas xapakrtepuctuka 31eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIEe CTENIEHH OKUCIEHHs. YTJIepo/]], alIOTPOIHbIe MOAU(UKALINY, pACIPOCTPAHEHHE B
npupoje, puznyeckre U XMMU4ecKue cBoicta. AncopOuus. KpyroBopor yriepona B mpupoze.
Oxcunpl yriaepona, ux (GU3NYECKHe M XUMHUYECKHAE CBOWCTBA, JICHCTBUE HA JKUBBIC OPTaHU3MBI,
TOJIy4eHHE U TIPUMEHEHHe. DKOJIOTUYECKHE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
THIOTE3a TIIO0ATBHOTO TOTEIICHHsT KIIMMaTa, MapHUKOBBIA APQeKT. YToipHas KHCIOTa M e
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IMOJIyueHHEe M NpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHBL.  Mcmomp3oBaHue  KapOOHATOB B OBITY, MEIWIIMHE,
HPOMBIIIJIEHHOCTH M CEJIbCKOM XO03SHCTBE.

[lepBoHauyanbHBIC TOHATHS 00 OPraHMYECKUX BENIECTBAX KaK O COCTUHEHHSAX YIiepona
(MeraH, 9TaH, OSTWIEH, AaleTWICH, JTaHOJ], TJUIEPHH, YKCycHas Kuciora). [IpupomHbie
VICTOYHHUKH YTJIEBOJOPOAOB (Yroib, TPHUPOIHBIA Ta3, HE(Th), MPOAYKTHI HUX IEpPepadOTKH
(OeH3MH), UX POJIb B OBITY M MPOMBINUIEHHOCTH. [TOHATHE 0 OMOJOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, YyriaeBoJax — M HUX pPOJM B KM3HU 4YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.



Kpemumnii, ero ¢Qusnueckre M XUMUYECKHE CBOWCTBA, IMOIYyYECHUE M TPUMEHEHHUE.
Coenunenuss kpemHuss B mpupoxe. OOmme mnpencrasieHuss o6 okcuae kpemuus (IV) wu
KpeMHHEeBOM kuciore. CHIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBILIUICHHOCTH. BaxuHeimme
CTPOUTENbHBIE MaTepHalibl: KepaMHKa, CTEKJO, ILEMEeHT, OeToH, jxene300eTtoH. I[Ipobiembl
0€3011acHOT0 MCIIOJIb30BAHNS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii 3xkcnepumenm:

U3y4eHue o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISIHON KUCIIOTHI, IPOBEACHHE
KAueCTBCHHBIX PEAKIUil Ha XJIOPUA-UOHBI M HAOIIOJCHUE TPU3HAKOB WX MPOTEKAHMSI, OTIBITHI,
oTpaxarmmue (pu3NYecKue ¥ XUMUYECKHE CBOWCTBA TajJOr€HOB U UX COCAUMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHHE BUJICOMATEPHUAIOB), O3HAKOMJICHHE C O0paslaMu XJIOpUAOB (TaJoreHHIOB),
O3HAaKOMJICHHE C oOpasiamu cepbl U e coeAuHEHHAMH (BO3MOXXHO HCIOJIb30BAHUEC
BUJICOMATEPUANIOB), HAONIOJCHUWE TIpolecca OOYIJMBAaHUS  caxapa IOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yYEeHUE XUMHYECKUX CBOWCTB pa30aBJICHHOW CEpPHOU
KHCIJIOTHI, TIPOBEJICHHE KAueCTBEHHOW peakiuu Ha Cynb(}aT-MoH W HaOJIOJCHUWE MpH3HAKa e
OpOTEKaHUs, O3HAKOMIIEHHE ¢ (hU3MYeCKMMH CBOMCTBaMH a30Ta, (pochopa u UX COeAMHEHUN
(BO3MOKHO HCIIOJIb30BAHUE BHCOMATEPUAIIOB), 00pa3aMu a30THBIX B GocopHBIX ynoOpeHHit,
HNoJydyeHue, coOupaHue, pacro3HaBaHHME M H3yYEHHE CBOWCTB aMMHakKa, I[POBEIECHUE
KAYeCTBCHHBIX pEaKknuidi Ha HWOH amMMOHUA W (ochaT-HOH W U3yYEHUE TIPHU3HAKOB WX
OPOTEKaHUs, B3aMMOCHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHCIOTHI C Mebl0 (BO3MOXKHO
UCIOJIb30BAaHUE BUICOMATEPHUATIOB), M3yYE€HUE MOJEICH KPUCTAIMYECKUX PEUETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C IMPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOra3a, MOJIy4€HUE, COOMpaHue, paclio3HaBaHue
U U3Yy4EHHUE CBOMCTB YIIIEKHCIIOTO rasa, MPOBEJEHUE KaYeCTBEHHBIX peakIHii Ha KapOOHAT u
CUJIMKAT-UOHbl M HW3YYECHHE MPHU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHWE C MPOAYKIHEN
CHWJIMKAaTHON MPOMBILUIEHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3a7ad No Teme «BaxHeimne
HEMETAJUIBI U UX COCAVHECHHUSI».

MeTaaibl M UX COCAUHEHUS

OOmiass XapakTepuCTUKa XHMMHUYECKUX DJJEMEHTOB — METAaUIOB Ha OCHOBAHHMU MX
nosioxkenus B [lepronnueckoit cucreme xumuueckux 3neMeHToB /. 1. MeHneneeBa u cTpoeHust
atomoB. CTpoeHHE MeTaJIOB. MeTramnyeckas CBSI3b M METAJUIMYECKas KpHUCTAIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HANPHKEHUM MeTawioB. DU3HYEeCKHe U XUMHUYECKHUE
cBoiicTBa MeTaiyioB. O0mue cnocoObl monydyeHus MeTauioB. [IoHATHE O KOPPO3UU METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CIuiaBsl (CTajib, YyTyH, TIOPATFOMUHIA, OpOH3a) U
UX MPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilerounble MeTaUIBL: MOJ0KEHWE B Ilepnoanueckoi cucreMe XMMHUYECKUX DJIEMEHTOB
. . Menneneesa, CTpo€HUE UX aTOMOB, HaXOKJICHUE B npupoe. PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kajus). OKCHIBI U THIPOKCHIbI HATPHS U Kaius. [I[pumeHenune
LIEJIOYHBIX METAJIIOB U UX COCIMHEHUN.

[IlemoyHO3€MENBHBIE METAUIBl MarHuil M KajblUi: noyiokeHue B Ilepuommueckoin
cucremMe xumuueckux aemeHToB [[. M. MeHneneeBa, CTpo€HHE HX aTOMOB, HaXOXICHUE B
npuposie. Pu3ndyeckne U XUMUYECKHE CBOMCTBA MAarHusl W KaJblusa. BaxHelmue coequHeHHs
KanbIus (OKCU, TUAPOKCH, COH). JKECTKOCTH BOABI U CIIOCOOKI €€ yCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoi cucteme xmmuueckux annemeHtos J[. .
MenpneneeBa, CTpOEHHE aTOMa, HaXOXAeHHUE B npupoje. Ousznueckue 1 XMMHYECKUE CBOMCTBA
aTIOMUHUA. AM(OTEpHBIE CBOMCTBA OKCUIA W THIPOKCHUIA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuyeckux snementoB JI. U.
MemnpeneeBa, CTpoe€HHE aToMa, HaXOXKJIEeHHE B Ipupoae. PU3NUecKue U XMMHYECKHE CBOMCTBA
xeneza. Oxcunpl, rumpokcuasl u comu skenesa (1) u sxemesa (I11), ux cocras, cBoicTBa H
MOJIy4EHHUE.

Xumuueckuil IKcnepumenm:



O3HAKOMJIEHHE C o00pasllaMd METaUIOB M CIUIABOB, WX (PH3UYECKHMMH CBOWCTBAMH,
U3y4YEeHHE PE3yIbTaTOB KOPPO3WH METALUIOB (BO3MOXHO HCIIOJIB30BAaHHE BHICOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCHJA KaJIbLIMs M HATPUsI ¢ BOJOM (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCICIOBAHUE CBOMCTB JKECTKOW BObBI, MpOIECCa TOPEHUS Keje3a B
Kuciopose  (BO3MOXHO — HCIOJB30BaHUE  BUACOMATECPHUATIOB), IMPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PCAKIUi HA MOHBI: MAarHWs, KaJbIUs, aTlOMUHHS, IIMHKA, sxene3a (1) u xenesa
(1), memau (1), HaOnrOIEHUE ¥ OMMCAHUE MPOIIECCOB OKpAIUBAHUS TJIAMECHH MOHAMH HATpPWS,
KaJaus U Kanblusg (BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), UCCieI0BaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHA AIFOMUHMS U THIPOKCHAA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelmue MeTaIbl U UX COCAUHCHUS.

XuMHUA U OKPYXKAWIIAs cpeaa

BemecTBa 1 marepuansl B MOBCEHEBHOM KU3HH YEJIOBEKA. be3onacHOe MCoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuii B ObITy. [lepBas momoub Hpu XUMHYECKHX O0XOrax u
OTpaBJICHUSAX.

XuMuYeckoe  3arps3HEHHE  OKpyKaromed  cpenbl  (mpedenbHas — JIOMyCTUMAas
KOHIIeHTpalus BemiecTs, ganee — [1JIK). Pons xuMuu B pemieHnn 3K0I0ruuecKuX mpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pas3IoB MaTepHaioB (CTEKII0, CIIJIaBbl METAJLIOB, IOJUMEPHBIC MATEPUAIIBI).

Mescnpeomemmwie ceaszu

Peanmzarusi MeXIpPEAMETHBIX CBS3CH MPU U3YICHUH XUMHH B 9 KIIaCCE OCYIIECTBISICTCS
Yyepe3 HCMOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TIOHATHH,
SABJISIIOIIUXCA CUCTEMHBIMU JIJI1 OTAEIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O ITUKJIA.

OOmue ecTeCcTBEHHO-HAy4YHbIC TOHATHSA: HAY4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpPHUs,
aHau3, CUHTE3,  Kiaccuukanus,  MEePUOJUYHOCTh,  HAOJIOJEHUE,  IKCIICPUMEHT,
MOJIeTUPOBAHKE, U3MEPEHHE, MOJIENb, ABIICHUE, TAPHUKOBLIN 3(DPEKT, TEXHOIOTHsI, MAaTePHAIIBL.

@u3nka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, JSJEKTPUUYECKH 3apsii, MPOBOAHUKH, MOJYIPOBOIHHKH,
JTUDJIEKTPUKHU, (DOTO3IEMEHT, BEIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHME BELIECTBA, TIas,
pacTBOp, PacTBOPUMOCTb, KpPUCTAIIIMYECKAss peEMIETKa, CIUIaBbl, (U3NYECKUE BEITHUYUHBI,
€IMHUIIBI U3MEPEHHS, KOCMHUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: dotocunTes, npixanue, Omocdepa, IKOCUCTEMa, MHUHEpAIbHbIE YIOOpeHus,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOJBI, TOJE3HBIC
MCKOTIaEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA IMTPOT'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pEe3yJbTaThl OCBOEHHMS IPOrpaMMbl OCHOBHOIO 0O0wLIero oOpa3oBaHMs
JIOCTUTalTCs B X0 00y4eHUsI XUMHUH B €AMHCTBE y4eOHOM M BOCIIUTATEIbHON JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMH M JTyXOBHO-
HPaBCTBEHHbIMM LIEHHOCTSMH, NPUHATHIMU B OOLIECTBE MpaBWJIaMH M HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALIUN 00Y4atOIIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlUH M PACLUIMPEHUE OMbITa AESITEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILEHMsI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HAcCJIEUIO, MOHUMAaHMsI 3HAYEHUS XUMHYECKOM HAYKH B IKU3HU COBPEMEHHOIO
o01iecTBa, CIOCOOHOCTH BIIAIETh JOCTOBEPHOM MH(pOpMaLuell O MepefoBbIX JOCTHKEHUSX U
OTKPBITUSIX MHUPOBOW M OTEUYECTBEHHOH XWMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00
yCTpOICTBE MUpa U 0OLIECTBA;

2) rpPa:KIaHCKOr0 BOCTIMTAHMUS:

NPEACTABICHUS O COLHUAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKATHBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOW M JpPYyruX BUAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOMN JEATEIBHOCTH NP BBIIIOJIHEHUN YU4EOHBIX, TIO3HABATEIbHBIX 3314,
BBIIIOJIHEHUH XHUMHYECKUX SKCIIEPUMEHTOB, CO3[aHUM Y4eOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B Ipoliecce ITOW y4eOHOM AeATeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBAPHMILEH C MO3UIMM HPABCTBEHHBIX M
IPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 NO3HAHMA

MHUPOBO33pEHUYECKUE  MPEJCTaBICHUs] O BEIIECTBE M  XMMHUYECKOM  peakluy,
COOTBETCTBYIOIL[ME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKH M COCTABIISAIOLIME OCHOBY ISt
NOHUMAHMSl  CYIIHOCTH  HAay4yHOH  KapTHUHBI MHUpa, MPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs NPHUPOJBI, B3aMMOCBS35X YEJIOBEKA C MPUPOAHOM CPENOH, O pon
XUMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HalpaBlIEHHbIE Ha IOJyYCHHE HOBBIX 3HAHUH IO XHUMHUH,
HEoOXOoauMble Il OObACHEHUs HAOJII0JAeMbIX IPOLECCOB WU SIBICHUN, MO3HABATENbHOM,
MH()OPMALMOHHON U YUTATENIbCKON KYIbTYphl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIBHOM paboThI
C y4eOHBIMM TEKCTaMH, CHPAaBOYHON JINTEPATYpOH, JOCTYIHBIMH TEXHUYECKHUMH CpEICTBAMU
UH()OPMALMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOyUYEHHWIO W TMO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONH M HCCIIEAOBATENBCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIE€HHOCTH U YPOBHS 00y4eHHUs B AalIbHEHIIIEM;

4) ¢popMupoOBaHUSs KYJIbTYPHI 310POBBSI:

OCO3HAaHUE [EHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 37I0POBbI 00pa3 >KW3HM, OCO3HAHHE IOCIEACTBUA M HENPUSATHE BPEIHBIX
npuBblueK (YmoTpeOeHus aNKoroiisi, HApKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOIIOICHHS
npaBuil 0€30IaCHOCTH HpU OOpaleHMH C XWMHYECKHMHU BEIIeCTBAaMHM B OBITY U pealbHOU
KH3HH,

5) TpynoBoro BocnuTaHusA:

MHTEpeC K MPAaKTUYECKOMY M3Y4YEHHIO Tpodeccuil U TpyJa pa3IuyHOro poja, yBaKeHUE
K Tpyly M pe3yibTaTaM TpPYJOBOH [AEATEIbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
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OpEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIWUBUAYATHHOW TPACKTOPUH
OPOAOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEHIHOM NpOoecCHOHATBHON IESITeNbHOCTH U
pa3BUTHUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh a/IallTUPOBATHCS B MPO(dhecCHOHANILHOM cpere;

6) 3K0J10rHYEeCKOro BOCIUTAHMS:

HKOJIOTHYECKH 1L[eJIeCO00pa3HOe OTHOIIEHHE K MPHUPOJIEe KaK HCTOUYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyILeCTBOBaHUS, NOHUMAaHUE LEHHOCTU 30POBOTO U 0€30macHOro odpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY H TICUXHYECKOMY 370POBbIO,
OCO3HaHUE LIEHHOCTU COOJIIOICHHUS MpaBuUil 0€30MacHOro MOBeIeHUs pU paboTe ¢ BellecTBaMH,
a TaK)KE B CUTYalUsAX, YIPOKAIOUIUX 3J0POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHHWA, MOJy4yaeMmble NMpPHU W3YYEHUU XUMHH, AJS PEUIeHUS
3a/1a4, CBA3aHHBIX C OKPYXKaOUIEH MPUPOIHON CPEIOH, ISl MIOBBIIIEHUS YPOBHS SKOJIOT HUECKON
KYJIbTYpPbI, OCO3HAHUS TJI00aJIBHOrO XapakTepa HKOJIOTMYECKUX MPoOJieM U MyTed UX peuieHHs
MOCPEACTBOM METOJIOB XMMHUH, 3KOJOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B
N03HABATEJIbHOM, KOMMYHUKATUBHON U COI[MATIbHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIACISIIOT 3HAYMMbBIC IS (OPMUPOBAHUS
MHPOBO33pEHHsI OOIEHAYYHbIC MOHATHs (3aKOH, TEOPHUs, MPHHIUI, TUIOTE3a, (aKT, CUCTEMa,
IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIC MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX MpeIMeToB (OPMUPOBATH MPEACTABICHHUE O
[EJIOCTHON HAy4yHOM KapTHHE MHpa, U YHHBEPCAJIbHBbIC Y4eOHBbIE ACHCTBUS (IIO3HABATEJIbHBIC,
KOMMYHHKATHUBHbBIC, PETYSTHBHBIC), KOTOpPbIe 00ECIEeYnBAIOT (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YYEOHOMU AESITEIbHOCTH.

Ilo3naBaTe/bHBbIC YHHBeEPCAIbHbIC YUeOHbIE 1eliCTBUS

ba3oBble Jiornyeckue 1eMCTBUA:

YMEHHSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICT XMMHUYCCKMX TOHSATHN  (BBIACHATH WX XapaKTepHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTMMH MOHSTHUSMHU), UCIIOIB30BATh MOHITHS JIsI OOBICHEHUS
OTNIENbHBIX (PAKTOB U SBICHWI, BHIOMpPATh OCHOBAHMS M KpUTEPUHU I KIacCUPUKALUU
XAMHYECKHX BEIIECTB U XMMUYECKUX PEAaKUWM, YCTAHABIMBATH MPUYHMHHO-CIEACTBEHHBIE CBS3U
MEXYy OOBEKTaMHU U3YYECHHUS, CTPOUTH JTIOTUYECKUE paCCYKIeHUS (MHAYKTUBHbBIE, T1eTYKTUBHBIE,
M0 aHAJIOTHH), JACJIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHHE MPUMEHATh B MPOIECCE MO3HAHUS TMOHATHA (TPEIMETHBIE U METanpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, WCIIOJb3YeMbIle B XHMHH, NPe0OPa3OBbIBATh MIHPOKO
IPUMEHSIEMbIe B XMMHH MOJEIbHbIE MPEICTABICHUS — XHUMHYECKHIH 3HaK (CHMBOJI 3JIEMEHTA),
xuMudeckas (opmylia U ypaBHEHHE XUMHUYECKONW pEaKIMu — TpU pPEIIeHuu ydeOHOo-
NO3HABATENbHBIX 3a/ad, C Y4ETOM OSTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBECHHBIC MPHU3HAKH H3y4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHUUYECKHUX PEaKIMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJCTBEHHBIE CBS3H U
MPOTUBOPEYMS B U3yHaEMBbIX MPOLIECCaX U SIBJICHUSX.

ba3zoBble ucciieqoBaTe/IbCKHeE 1eHCTBHS:

YMEHHE HMCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUA, a
Takke B KadecTBe OCHOBHI i (OPMUPOBAHMS THIIOTE3bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKJICHHUIA;

npuoOpeTeHNe OmbITa MO TUIAHUPOBAHUIO, OPTaHM3AIUU W TPOBEACHHUIO YYCHUUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOII0AATh 32 X0JIOM IPOLiecca, CaMOCTOSITENIbHO TPOTrHO3UPOBATh €ro
pe3ynbTaT, GOopMyIUpoBaTh OOOOIIECHHUS W BBIBOABI MO pe3yabTaTaM MPOBEIAEHHOTO OIBITA,
UCCIIEZIOBAHNUS, COCTABIATh OTUYET O MpoAeTaHHON padoTe.

Pabora ¢ undgopmaumeii:
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yMeHHE BBIOMpATh, AHAJM3HPOBATH W MHTEPIPETUPOBATh HHPOPMALMUIO Ppa3THMYHBIX
BU/IOB U (DOpPM IpEACTaBICHUS, NOJIYy4aeMYyI0 M3 Pa3HbIX MCTOYHUKOB (HAy4HO-TONYJISpHas
JqUTepaTypa XMMHYECKOTO COJEp)KaHWs, CIpaBOYHbIE NOcoOHs, pecypcsl HHTepHera),
KPUTUYECKH OLIEHUBATh IPOTUBOPEUMBYIO M HEOCTOBEPHYIO MH(OpMaIuIo;

yMEeHHE MPUMEHATh Pa3IMuHbIe METOABI M 3aIPOCHI MPU TIOUCKE U 0TOOpE HHPOPMALIUH U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JUISl BHIIIOJIHEHUS y4eOHBIX U MO3HABATENbHBIX 3a/1a4
ONpeNeNnEHHOr0 THIA, MPUOOPETeHHWE OmbiTa B 00JACTH WCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHMKATHBHBIX TEXHOJIOIUH, OBIAaJ€HUE KYJIbTYypOi aKTMBHOI'O MCIIOJIb30BAHUS Pa3IMYHbIX
IIOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (GOpMY MpeaCcTaBICHUS
UH(pOpPMAaLMK U WUIIOCTPHPOBATH pEIIaeMble 3a7adydl HECIOXHBIMH CXEMaMH, JuarpaMMamH,
Ipyrumu hopmMamu rpaduKy U ©X KOMOMHAIIMSAMU,

yYMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B Ipolecce y4eOHOM M HMCCIen0oBaTenbCKOM
JeSITeIbHOCTH UH(POPMALIMIO O BIMSHUU IIPOMBIIIJIEHHOCTH, CEJIbCKOTO X035ICTBa U TpaHCHOPTa
Ha COCTOSIHHE OKPYIKaIOIIel PUPOIHON CPEIBI.

KoMmmyHukaTuBHBIE YHHBeEpCcaJbHbIe Y4eOHbIe 1eHCTBHSA:

yMEHHS 33/1aBaTh BONPOCHl (B Xojae nuanora W (WIM) IUCKYCCHHM) IO CYLIECTBY
oOcyxnaeMoil TeMbl, (OPMYIUPOBAaTb CBOM NPEAJIOKEHHS] OTHOCHUTEJIBHO BBINOJIHEHUS
MPEAJIOKEHHOM 3a1a4H;

YMEHUsSI NPEACTaBIATh HOJNYYEHHBbIE pe3ybTaThl I[O3HABATEIBHOW JIEATEIBHOCTH B
YCTHBIX U TIHCbMEHHBIX TEKCTaX; JIEJIaTh MMPE3CHTAIHIO PE3YIbTATOB BHIIOIHEHUS XUMHUECKOTO
JKCHEepUMeHTa (J1abopaTOPHOIo OIbITa, JAOOPAaTOPHOH paboThHl MO MCCIEIOBaHMUIO CBOMCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

yMeHUs y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEILHOU U
UCCIIeIOBATEIbCKON JICATEIBHOCTH TPU PEIICHUH BO3HUKAIOMIMX MpoOJIeM Ha OCHOBE ydéra
OoOIIMX HHTEPECOB M COIJIAaCOBaHUs MO3ULIMHA (00CYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJIUHAIINS COBMECTHBIX JCUCTBHM, ONpEeieHue KPUTEPHEB 0 OIIEHKE KayecTBa
BBINIOJIHEHHOM paboThI U Apyrue).

PeryasiTuBHBbIE YHHBEpcalbHbIe YyYeOHbIE 1elCTBHS:

YMEHHUE CaMOCTOSATENBHO OTPEAEISTh e eI TeIbHOCTH, MJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBAaTh M MpPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOI JAEATEIBHOCTh, BBIOMPATH
HanOonee HS(QQeKTuBHbIE CHOCOObI pemeHuss Yy4eOHbIX M IO3HaBaTENbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATh IMPEIIOKEHHBIM alropuT™M ACUCTBUHM NpH
BBIMOJTHEHUN 3aJlaHUil C Y4€TOM IIOJIydeHHUS HOBBIX 3HaHUH 00 H3y4aeMbIX OOBEKTaX —
BEILECTBAX U PEAKIMAX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yibTara 3asBICHHOH ey,
YMEHHUE UCIOIh30BATh U AaHAIM3UPOBATh KOHTEKCTHI, TIPE/IIaracMble B YCIIOBUH 33 IaHHH.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yIbTaTOB II0 OCBOCHHIO O0S3aTENBHOTO COJACPIKAHMUS,
YCTAQHOBJICHHOTO JaHHOM (enepanbHOM paboueil mporpamMmol, BBIIEISIOT: OCBOCHHBIE
oOyyarolMMUCS Hay4Hble 3HAHMS, YMEHHMs M CrocoObl JedcTBUHM, creunduueckue s
npeAMeTHOW o0siacT «XHUMUS», BHUIBl JAEATENbHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMA, €ro
UHTEPIIPETAny, TpeoOpa30BaHNIO U TPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAIUSX.

K xonny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Yy 00 YUAIOIIUXCSl YMEHUIA:

o pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKMX TIOHATHI: aroM, MOJeKyIa,
XUMHAYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeECh (OJHOpPOIHAS W
HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAas M MOJEKYJSpHAas Macca, KOJTUYECTBO
BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XHMHYECKOro 3JeMEHTa B COEAMHEHHH,
MOJISIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHME, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEHEHb
OKHCJICHUSI, XUMHUYECKas PeaKiysi, KIACCU(PHUKAIMI PEaKIUil: peakluu COCIMHEHHsS, PEaKIHu
pas3NIoKEHMsI, PeaKLUN 3aMeIlEHUs,, pPeakluu OOMEeHa, 3K30- M IHAOTEPMHUYECKHE DPEaKIIMH,
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TETIOBOM 3P PEKT peakuuy, siAPO aToMa, IIEKTPOHHBIN CJIO0 aToMa, aTOMHasi OpOUTalb, paAnyC
aToMa, XMMHYECKasl CBsI3b, MOJSIPHAS M HETOJISIpHAS KOBAJCHTHAs CBsI3b, MOHHAs CBS3b, HMOH,
KaTHOH, aHUOH, paCTBOP, MaccoBast 10JIsl BelIeCTBa (TIPOIIEHTHAsI KOHIICHTPAIIUsI) B PacTBOPE;

o WILUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH W MPHUMEHSThH
9TH HOHATHS [IPU OTMCAHUU BEIECTB U UX MPEBPAILCHHIA;

J UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY Ui COCTaBJIeHHS (DOPMYJ BEUIECTB H
YpaBHEHHI XMMUYECKUX PEAKIIUN;

J OTIPEENIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb
OKHCJICHHUS 2JIEMEHTOB B OWHAPHBIX COSJMHEHHSX, IPUHA/IICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJacCcy COCAMHEHUH 1o (opMynam, BUA XHUMHYECKOH CBs3M (KOBaJICHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAMHCHUSX;

. packpsiBaTh  cmbici  Ilepmogmueckoro  3akona . M. Mengeneesa:
JIEMOHCTPUPOBATh TIOHMMAaHHE TEPUOJUUECKON 3aBUCMOCTH CBOWMCTB XMMHYECKHX 3JIEMEHTOB
OoT WX moyiokeHus: B Ilepuojuueckoil cucTeMe, 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YY€HUSs, 3aKOHA ABOTapo;

o ONUCHIBATh W XapakTepu3oBaTh TaOM4Hyr Gopmy Ilepuoauyueckoil cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas moarpymma (A-rpymmna)» u «mobouyHast
noarpymnmna (b-rpynma)», mamble ¥ OOJBIIHE MEPUOIBI, COOTHOCHTH OOO3HAYCHHUS, KOTOPHIC
umerores B tabmuie «[lepuognueckas cucrema XxuMudeckux nemeHtoB J[. M. MenneneeBa» ¢
YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsii
spa, 00IIee YKCII0 IIEKTPOHOB U PACIIPEICICHNUE UX 0 JICKTPOHHBIM CIIOSIM);

o KJaccu(UIUPOBATh XUMHYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEUIECTBA,
XHUMHYECKHe peakiuu (M0 YMCIIy U COCTaBY YYaCTBYIOLIMX B PEAKIIMU BELIECTB, MO TEIIIOBOMY
sbdexry);

o XapaKTepu3oBaTh (OMHUCHIBATh) OOMIME XHMHYCCKHE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, TIOATBEPXKIAas OINHCAHWE MPUMEPAMU MOJICKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIHX XMMHUYECKUX PEaKIIHIA;

L4 IIPOTrHO3UPOBATH CBOIMCTBA BEIISCTB B 3aBHUCHUMOCTH OT HX Ka4€CTBEHHOIO
COCTaBa, BO3BMOKHOCTH IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX,
L4 BBIUUCIIATH OTHOCHUTCIBHYKO MOJICKYIIDHYIO W MOJIIPHYIO MACChl BCIHICCTB,

MacCOBYIO JIOJIF0 XMMHUYECKOTO 3J€MEHTa Mo (popMysie COeIMHEHHUs, MaCCOBYIO JIOJII0 BEIleCTBa
B PACcTBOPE, NPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

. NPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JIEATENbHOCTH — aHaIu3 |
CHHTE3, CpaBHEHHE, 00OOIIeHHEe, CUCTeMaTU3aluIo, KJIACCU(PUKAINIO, BBIABICHHE HMPUYMHHO-
-CII€ICTBEHHBIX CBsSI3€ll — [UIsl M3y4EHHUs] CBOMCTB BEWIECTB M XHMMHMUYECKHUX pPEaKIMH,
€CTECTBEHHO-HAy4YHbIE METOJbl TIIO3HAHWUSA — HAOIIOJEHHEe, W3MEpPEHUEe, MOJEIUPOBaHUE,
IKCTIEPUMEHT (peaNbHBI U MBICICHHBIN);

. ClIeIoBaTh MpaBWJIaM IIOJIb30BAaHHUSI XHMMHUYECKOW TMOCyIOW U J1ab0paTOpHBIM
o0opyJIoBaHHeM, a TakkKe IMpaBUjaM OOpalleHuss C BElIeCTBAMH B COOTBETCTBHU C
UHCTPYKIUSIMU TIO BBINIOJIHEHUIO JA0OPATOPHBIX XHMHUYECKUX OIBITOB [0 MOJYYEHHUIO U
COOMpaHHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAAa M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpeNeNEHHON MaccoBOM JOJE€l pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh U IPOBOAUTH
XUMHUYECKHE 3KCIEPUMEHTBI 110 pPaclo3HaBaHUIO PACTBOPOB LIENOYEH M KHUCIOT C MOMOIIBIO
UHIUKATOPOB (JIakMyc, peHoaTalenH, METUIIOPAaHXK U IpyTue).

K xonmy oOyuenust B 9 kjacce mpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Yy 00 YUAIOIIUXCSl YMEHHUIA:

. pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKUX MOHSITHM. XUMHYECKHH DIIEMEHT,
aTOM, MOJIEKYyJla, MOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, BaJEHTHOCTH,
3JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHMCIEHHSA, XHMHUYECKas peaklus, XUMHYECKas CBS3b,
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TEMIOBOM YPQEKT peakuu, MOk, MOJSIPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI, HEIECKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOIUAINS, PEAKIMM HOHHOrO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHe, O0OpaTMMble ¥ HEOOpaTHMbIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC
peaKkuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAaHOBJICHUE, AJJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBaJCHTHAS, MOHHAS, METAJUTMYECKAs ), KPUCTAUINIECKAs
pemérka, KOppO3Hsi METauiOB, CIUIABbl, CKOPOCTh XHMHYECKOW pEeakKlH, MpeaeabHO
nonyctuMas konuentpanus [1/IK Bemectsa;

° WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA U NPUMEHSTh
ST MOHATHS NPU OMMCAHUU BEIIECTB U UX MPEBpALCHUH,

° UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHS (DOPMYN BEIIECTB U
YpaBHEHUN XMMUYECKUX PEAKIIUN;

° OMpEeNEesATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB B
COCJIMHEHMSIX PA3JIUYHOTO COCTaBa, MNPUHAMNJICKHOCTh BEIIECTB K OMNPEACIEHHOMY Kilaccy
COCJMHEHUH 10 (opMyiiaM, BUJ XUMHUCCKOW CBS3HM (KOBAJICHTHAs, NOHHAS, METAIUTMYCCKas) B
HEOPTaHWYECKUX COCIMHEHUSX, 3apsij HMOHA IO XUMHYECKOH QopMmysne, XapakTep cpeasl B
BOJIHBIX  pacTBOpax HEOPraHMYECKUX COCAUHEHUH, THUN  KPUCTAUIMYECKOM  PEHIETKH
KOHKPETHOI'O BEIIECTBA;

° packpeiBaTh cmbicn [lepuomnueckoro 3akona JI. WM. Mengeneea wu
JEMOHCTPHPOBATh €ro TOHUMAaHWE: ONKMCHIBATE M XapaKTepH30BaTh TaOIMUHYIO (opmy
[lepuonuueckoid cUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSATHS «TJaBHAsl MOArPYIa
(A-rpymma)» u «mo6ounast moarpymnmna (b-rpymma)», Maibie U OOJbIIME MEPUOIBI, COOTHOCUTD
0003HaYCHHUS, KOTOPhIE UMEIOTCS B MEPUOIMYECKON TaOIUIIe, C YUCIOBBIMH XapaKTePUCTUKAMHU
CTPOCHHSI aTOMOB XHMHUYECKHX JJICMCHTOB (COCTaB W 3apsij sjpa, oOIiee YHCIo 3JIEKTPOHOB U
pacrpeeieHue uX 1Mo AJIEKTPOHHBIM CJI0sM), OOBSICHITH OOIIKE 3aKOHOMEPHOCTH B U3MCHEHUHU
CBOMCTB 3JIEMEHTOB M MX COCJUHEHUHN B Mpeesax MajblX MEPUOJOB M IJIaBHBIX MOATrPYII C
Y4€TOM CTPOCHHSI UX aTOMOB;

° KIaCCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTBI, HEOPraHWYecKHe BEIIEeCTBa,
XUMHUYECKHe peaknuu (10 YKCIy U COCTaBy y4aCTBYIOIIUX B PEAKI[MH BEIIECTB, IO TEIJIOBOMY
b dexTy, Mo NBMEHEHHIO CTENIEHEH OKUCICHUSI XUMHUYECKUX DJIEMEHTOB);

. XapakTepu30BaTh (OMKMCHIBATH) O0IIHME U Crenu(PUIeCKre XUMHUUECKHE CBOMCTBA
NPOCTHIX U CJIOKHBIX BEUIECTB, MOJATBEPAKAasi OMMCAHUE PUMEPAMH MOJEKYISPHBIX U MOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

° COCTaBJISITh YPaBHEHHUSI AJIEKTPOJUTUYECKON NMCCOLUMALMM KHUCIOT, LIEI0oYeH U
COJIeH, TIOJIHBIE M COKpAlIEHHbIE YPAaBHEHHUS pPEaklMii MOHHOTO OOMEHa, YpaBHEHUsS PEaKIIHi,
MOJATBEPXKIAIONINX CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXAY BEHIECTBAMU PAa3THUYHBIX
KJIaCCOB;

. pacKkpbIBaTh CYIIHOCTh OKHCITUTENHHO-BOCCTAHOBUTEIBHBIX peaxiuii
HOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OaaHca ATUX PeaKIuii;

. NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUA,
BO3MOYKHOCTH MPOTEKAHUS XUMUUYECKHUX MPEBPAIICHUI B PA3IMYHbBIX YCIOBUSX;

o BBIYHCIIATh OTHOCHUTENIbHYI0O MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,

MacCCOBYIO JIOJFO XHMHYECKOTO JJIEMEHTa TI0 (POpPMYJIe COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMHUYECKOW PEaKIIVH;

. coOIOAaTh TpaBWIA ITOJIB30BAHHMS XHMHUYSCKOH ITOCYJIOH H J1abOpaTOPHBIM
00opynoBaHUEM, a TAaKXKe MpaBUJia OOPAICHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
MO BBIMOJHEHUIO Ja0OPAaTOPHBIX XUMHYECKHX OMNBITOB IO TMOJYYCHHUI0O H COOMPAHUIO
ra3000pa3HbIX BellecTB (aMMHaKa M yrJIEKHCIOro rasa);

° NPOBOJAUTH PEAKIUH, TMOATBEPKIAAIOIMINE KAueCTBEHHBIM COCTaB PA3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMBITHBIM IYyTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, (ocdart-,
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CWIHKAT-, Cynb(aT-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEUIECTB;

° MPUMEHATh OCHOBHBIC OIEpPAllUM MBICIMTEIBHON JEATEIbHOCTH — aHalU3 |
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEeMAaTH3allhi0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YYECHHUS CBOWMCTB BELIECTB M XHMHYECKUX PEAKUUN, €CTECTBEHHO-HAYYHBIE
METO/bl TMO3HAHUA — HAONIOJCHUE, MU3MEPEHHUE, MOJCIUPOBAHHUE, DKCIIEPUMEHT (pEasbHbIN |
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoanuyecTBo yacoB
HaumenoBanue K n JaexTponnble (U (ppPoBbIE)
n/n  pas3aejoB U TeM MPOrpaMMbl OHTPOTBHBIC paKTHiecKune o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pa3nen 1. [lepBoHayajibHble XUMHYECKHE IOHATHS
XUMUS — BaKHad

00JacTh €CTECTBO3ZHAHUS U 5 9 bu6nuotexa LHOK
1 NPAKTHYECKOHN JeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
2 peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3znen 2. BaxkHelilume npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Bozayx. Kucnopog. 6 bubnuorexa [JOK
A [Tousarue 06 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonarue o 8 1 bubnunoreka [IOK
2 KHCJIOTax M COJISX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [lonsitue 5 1 1 bubnuorexa [JOK
3 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChI 11 1 1 bubnuorexa [JOK
4 HEOPraHUYECKUX COCTMHCHHIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoanueckas cucrema xumudeckux 3jeMeHToB JI. 1. MenneseeBa. CTpoeHHe aTOMOB.
XumMnueckas cBsizb. OKMCJIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUH
Ileproauyeckuit 3aK0H U
[lepnonnueckas cucrema bubnuotexa LIOK
1 XUMUYECKUX 371eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHne aToma

Xumudeckas CBSI3b. 8 1 bubmmoreka [JOK
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https://m.edsoo.ru/7f41837c
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2 OKHUCIUTEIIBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIHU

Uroro no pazneny 15
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME

https://m.edsoo.ru/7f41837¢c

bubnmorexa [JOK
https://m.edsoo.ru/7f41837c

butnmoreka [JOK
https://m.edsoo.ru/7f41837c
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n/n

9 KJIACC

No HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMmbl

Paznen 1. BemecTBO U XUMHYeCKHE pe€akuuun

1 [ToBTOpeHue u yriaybaeHue 3SHaHUI
OCHOBHBIX pa3/esioB Kypca 8 kjacca

1 OCHOBHEIE 3aKOHOMCPHOCTH
XUMHNYCCKHX peaKquI

1 DNEKTPOIUTUYECKAS TUCCOLUALIMSL.
XHUMUYECKHUE PEAKLIMHA B PACTBOPAX

Hroro no pazaeny

Pasznea 2. Hemera/Libl M HX COeIMHEHUS

2 OO6m1ast XapakTepUCTUKA XUMHYECKUX
snemMeHToB VIIA-rpynmel. 'anorens
OO6m1ast XxapakTepUCTUKA XUMHUUECKUX
aneMeHToB VIA-rpynmel. Cepa u eé
COEMHEHHUS
OO11ast xapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VA-rpynmnsl. A30T, pocdop u ux
COEMHEHUS
OO1m1ast xapakTepUCTHKa XUMHYECKUX
anemeHToB |VA-rpynnsl. Yriaepoa v KpeMHU
U UX COCIMHEHUS
Hroro no pazneny

Pa3zgen 3. MeTa/uibl M MX COeIMHEHUS

3 .
O01me cBOIiCTBAa METAJIOB

3 Baxuelimue MeTaIbI U UX

Koan4decTBo yacoB

Kontpoabubie IIpakTuyeckue
padoThI padoThI
5 1
4
8 1 1
17
4 1
6
7 1
8 1 2
25
4
16 1 2

DJIEKTPOHHBIE
(uudpoBrbie)
oOpa3oBaTe/bHbIE

pecypchbl

bubnuoreka [JOK
https://m.edso0.ru/7f41a636

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

bubnuoreka [JOK
https://m.edso0.ru/7f41a636

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

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

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

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

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

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

2 COEINHEHUS
Hroro no pazaeny
Pa3znen 4. XuMus u oxkpyxamomas cpeaa

4 BemmecTBa 1 Matepuaibl B )KH3HU
1 yeJIoBEKa

Hroro no pazaeny
PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

20

68

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

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
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n/n

INIOYPOUYHOE INTAHUPOBAHUE
8 KIIACC

Tema ypoka

[Ipenmer xumuu. Ponbs xumuu B
JKM3HH JejioBeka. Tela U BelecTBa

IlonaTrue o MeTogax MO3HAHUS B
XUMHH

[TpakTuueckas pabora Ne 1 «[IpaBuna
paboTHI B 1abOpaTopuu ¥ MPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM»

UYuctele BemecTBa 1 cMecu. CriocoOsl
pas3aeneHus cMecen

[IpakTnyeckas padora Ne 2
«Pa3nenenue cmeceil (Ha mpuMepe OYUCTKH
MIOBApEHHO# cOoMn)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKHUE 3JIEMEHTEI. 3HAKH
(CI/IMBOJ'ILI) XUMHUYCCKUX 3JICMCHTOB

[IpocTsle U ClIOXKHBIE BEIIECTBA

ATOMHO-MOJ’ICKYJBIPHOC Y4YCHHUC

3aKOH MOCTOSIHCTBA COCTaBa BEILECTB.
Xumnueckas ¢popmyna. BaneHTHOCT aTOMOB
XUMHUUYECKHX 3JIEMEHTOB

OTtHOocuTeNnbHAs aTOMHAas Macca.

KoandyecTBo 4acos

Kontpoabnbie IlIpakTnueckue

padoThI

padoThI

Jlara
U3YYeHUS

DJIeKTPOHHbBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [[OK
https://m.edsoo.ru/ff0d227e

bubnuoreka [{OK
https://m.edsoo.ru/ff0d23dc

bubnuoreka [[OK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubauoreka [JOK
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d2d50

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

butmmoreka [JOK
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OTHOCHUTENIbHAST MOJIEKYJISIpHAsE Macca

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTA B COCIMHCHUU

KonnuectBo BemecTBa. MoJIb.
MomnspHas macca

dusznueckue U XUMHYECKHUE SIBJICHHUS.
XuMuyecKas peakius

HpI/ISHaKI/I " YCJIOBUS ITPOTCKAHUSA
XUMHUYCCKUX peaKHI/Iﬁ

3aKOH COXpaHEHUSI MACChl BEIIECTB.
XUMHUUECKUE YPaBHEHHUS

Brruucnienust Kom4uecTBa, MacChl
BEIIIECTBA 110 YPABHECHUSIM XUMHUECKUX
peaKuuit

Knaccugukarust XuMHYSCKUX
peakimii (CoeTMHEHHS, Pa3IOKCHHS,
3aMeleHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHImKiIoneauct. O000Ienne u
cHUCTeMaTu3alus 3HaHUH

KonTponbnas pabota Nel o reme
«BeliecTBa 1 XUMHUYECKUE PEAKIIUN»

Bo3nyx — cmechk razos. Cocras
Bo3nyxa. Kucimopoa — sinemMeHT u mpocToe
BemecTso. O30H

dusnyeckre U XUMHYECKHE CBOMCTBA
KHUCJIOpO/ia (peakluu OKUCIIEHUs, TOPEHHUE).
ITousarue 006 oxkcumax

Crioco0OsI moMyueHus: KUCIopoia B
1abopaTOpUU ¥ IPOMBIIIICHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d323c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d350c

bubnmoreka [JOK
https://m.edsoo.ru/ff0d5230

but6nmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [[OK
https://m.edsoo.ru/ff0d3al6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubnuoreka [[OK
https://m.edsoo.ru/ff0d5708

bubnuoreka [[OK
https://m.edsoo.ru/ff0d3f34

bubmmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubauoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d497a
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TermnoBoii 3 dexT XuMUIECKOi
pEaKIH, TOHATHE O TEPMOXHUMHUIECKOM
ypaBHEHUH, 9K30- M IHIOTEPMUUYECKUX
PEaKIIIX

Tormuso (HedTh, yrojib U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €ro
peIOTBPALICHHUS

[IpakTrueckas padora Ne 3 o Teme
«[Tomyuenue u cobupanue KUCIoposa,
W3YYEHHE €T0 CBOWCTB»

Bonopon — sneMeHT u nmpocroe
BemecTBo. Haxoxnenue B npuposie

dusnyecke U XUMHYECKUE CBOIICTBA
BogopoJa. [Ipumenenue Bogopona

ITonsiTHE O KHCIOTAX U COJISIX

Crioco0OslI mosTyueHust BOJI0poja B
nabopaTropun

[IpakTnueckas padota Ne 4 o teme
«[Tomyuenue u cobupanue BoAOpoaa,
U3Y4YEHHE €TI0 CBOMCTB»

MosnsipHbIit 00bEM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0béMa, KOITUYeCTBa
BELIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILLECTBA WIIK 00BEMY

Brruncienus o0bEMOB ra3oB 110
YPaBHEHMIO PEAKLIMA HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUN Ta30B

dusznyeckne ¥ XUMHYECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanuii. [Torsarue 00

butnmoreka [JOK
https://m.edsoo.ru/ff0d4790

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [[OK
https://m.edsoo.ru/ff0d4ae2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [[OK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bubauoreka [JOK
https://m.edsoo.ru/ff0d542e

bubaunoreka [JOK
https://m.edsoo.ru/ff0d55a0

butmmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d587a

bubnmnoreka [JOK
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WHJUKATOpaX

Bopa kak pactBoputenb.
Hacepimennbie v HeHACHIIIEHHBIE PACTBOPHI.
MaccoBas 707151 BeliecTBa B pacTBOpe

[IpakTrueckas padora Ne 5 mo teme
«[TpuroroBneHne pacTBOPOB €
OIpeneaEHHON MacCOBOU OJIEH
pPacTBOPEHHOTO BEIECTBAY

KonTponbnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

Oxkcuzpl: cocTaB, Kiaaccuukanms,
HOMEHKJIaTypa

[Tonydyenune u XuMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJacCUuPUKaIus,
HOMEHKJIIaTypa

[Tonydyenune u XuMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: coctas, knaccuduxarus,
HOMEHKJIaTypa

[Tonydyenune u XuMUYECKUE CBOMCTBA
KUCJIOT

Comnu (cpeaHre): HOMEHKIIATYPA,
CIIOCOOBI MOJTYYEHHsI, XHMHYECKHE CBOICTBA

[MpakTudeckas padora Ne 6. Pemenne
IKCIEPUMEHTANIbHBIX 337124 M0 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHMUECKIX
COETMHEHUI»

I'enernueckas CBI3b MCXKIY KilacCaMHn
HCOPraHNYICCKUX COCIUHEHUM

https://m.edsoo.ru/ff0d59e2

butnmoreka [JOK
https://m.edsoo.ru/ff0d5b40

butnmroreka [JOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [[OK
https://m.edsoo.ru/ff0d664e

bubnunoreka [[OK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuotexa LIOK
https://m.edsoo.ru/00ad9474

butmmoreka [JOK
https://m.edsoo.ru/00ad9b7c

butmmoreka [JOK
https://m.edsoo.ru/00ad9a50
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O000111eHIE U CHUCTEMATH3ALIUSA
3HAHUUI

Kontponbnas padota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX
coequueHni"

[TepBbie MOMBITKU KIaCCHPUKAITUN
XUMHYECKHX 31eMEHTOB. [loHsATHE O rpyImax
CXOJIHBIX BJIEMCHTOB

[Tepuoanueckuit 3aK0H 1
[lepuoauyeckas cucreMa XUMUUYECKUX
anemenToB JI. 1. MenneneeBa

[Tepuoapl, rpynIbl, HOATPYIIIIBI

Crpoenne atoMoB. COCTaB aTOMHBIX
anep. N3oTomnsl

CtpoeHue 3eKTPOHHBIX 0007I0UeK
aTOMOB 3JIeMeHTOB [lepuoanueckoi cucTemsl
. . Menneneesa

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €0 MOJIOKECHUIO B
ITepuonnueckoit cucreme /[. 1. Menneneena

3nauenue [lepuoaudeckoro 3akoHa
JUISl pa3BUTHUS HAyKU U npakTuku. 1. 1.
MenneneeB — y4€HBIN, EIAror U
IpaXXIaHuH

DNEeKTpPOOTPULIATEILHOCTh AaTOMOB
XAMHYECKHX HJIEMEHTOB

HMonHas XxuMH4ecKas CBA3b

KoBanentnas noJisipHad XUMHUYICCKas
CBA3b

KoBanenTtHas HenossipHas

bubnmoreka [JOK
https://m.edso0.ru/00ad9ch?2

bubauoreka [JOK
https://m.edsoo.ru/00ad9ela

butnmoreka [JOK
https://m.edso0.ru/00ad9ffa

but6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bubnuoreka [[OK
https://m.edsoo.ru/00ada52c

bubnuoreka [[OK
https://m.edso0.ru/00ada342

bubmmoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [[OK
https://m.edsoo.ru/00ada96e

bubnunoreka [JOK
https://m.edsoo.ru/00adaab8

bubaunoreka [{OK
https://m.edsoo.ru/00adac34

bubnunoreka [{OK
https://m.edsoo.ru/00adaab8

bubaunoreka [JOK
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XUMHUYECCKasA CBA3b

CreneHp OKUCIICHUA

2
OKHUCIIUTEIBHO-BOCCTAHOBUTENLHEIE
3 peakuuu
4 OKMCIIUTEIN U BOCCTAaHOBUTEIHN
Kontponbnas padora Ne4 o teme
3) «CTtpoeHue aroma. XuMUYECKast CBSI3b»
PesepBHbiit ypok. O6006111eHNE 1
6 CHCTEMATH3AINS 3HAHUNA
PesepBHbIit ypok. O6001mIeHNE 1
7 CHCTEMATU3alAs 3HAHUH
PesepBHbIii ypok. O6001mIeHNE 1
8 CHCTEMATH3AINS 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

https://m.edsoo.ru/00adaab9

bu6nmoreka [JOK
https://m.edso0.ru/00adae28

bubnmoreka [JOK
https://m.edso0.ru/00adb076

but6nmoreka [JOK
https://m.edso0.ru/00adb076

bubnuoreka [[OK
https://m.edsoo.ru/00adb486

but6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubnuoreka [JOK
https://m.edso0.ru/00ad9ch?2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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n/n

9 KJIACC

Tema ypoka

Ilepuonnuecknii 3aK0H.
[lepuognyeckas cucreMa XMuMUYECKUX
anemenToB JI. 1. MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX AJICMCHTOB IICPBBIX
TPEX NEPUOJIOB

Knaccudukamyst 1 HOMeHKIaTypa
HEOPraHUYECKUX BEILECTB

Buasl XuMUuecKoU CBA3U U TUIBI
KPUCTAUTUYECKUX PEIIETOK

Kontponbnas padota Nel o reme
«[ToBTOpenue u yriyOiaeHne 3HaHUH
OCHOBHBIX Pa3JIeNoB Kypca § Kiacca»

Knaccudukanus xumuaeckux
peaKIuii Mo pa3IuvIHBIM MPU3HAKAM

[ToHATHE O CKOPOCTH XUMUUYECKOM
peakuuu. [ToHSITHE O TOMOTE€HHBIX U
TreTEPOTEHHBIX PEAKLIUAX

IlonsaTre 0 XUMHYECKOM
paBHOBECHUH. (I)aKTopLI, BJIMAIOOINEC Ha
CKOpPOCTH XHUMHYCCKOH PCaKkuu u
MOJIOKCHUC XUMHNYCCKOT'O paBHOBECHUA

OKHUCIIUTENTLHO-BOCCTAHOBUTEIILHBIC
peaknun

Teopust ANEKTPOTUTUUECKON
mucconuanny. CWiIbHEIE U ci1a0ble

KoaundecTBo 4acoB

Kourpoiabusie IIpakTnuyeckue

padoThbI

padoThI

JlaTa
H3ydeHust

DJIEKTPOHHBbIE
nu(ppoBbIE
o0pa3oBaTe/bHbIE

pecypchbl

but6nmoreka [JOK
https://m.edso0.ru/00adb59e

bubmmoreka [IOK
https://m.edsoo.ru/00adb6b6

bubnuoreka [{OK
https://m.edso0.ru/00adb7e2

but6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubaunoreka [JOK
https://m.edsoo.ru/00adbe9a

butmmoreka [{OK
https://m.edsoo.ru/00adc28c

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

butmmoreka [JOK
https://m.edsoo.ru/00adcd68
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AJEKTPOIIUTHI
HNouHble ypaBHEHUS peakIuid

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE MPE/ICTABICHUN 00
AJICKTPOJIUTUYECKON JUCCOIMAITNH

XHUMUYECKHE CBOMCTBA COJICH B

CBETE MPEICTABICHHUI 00
AIEKTPOIUTUUECKON TUCCOIUALINN

ITonsTue o TUAPOJIN3C coJieit

O00011IeHIE U CUCTEMATH3ALIHUSA
3HAHUM

[IpakTuueckas pabora Ne 1.
«Pemenne SKCIIePUMEHTATBHBIX 3a0a9»

Konrtponsnas padora Ne2 mmo teme

«OQJIEKTPOJIUTUYECKAS TUCCOLMALINS.
XVWMHUYECKHE PEAKIIMK B PACTBOPAX»

OO6m1ast XapaKTepUCTUKA TajJOTEeHOB.

XHUMUYECKHE CBOMCTBA HA TPUMEPE XJI0pa

Xnoposogopo. CoiisiHast KUCIIOTA,
XUMHUYECKHE CBOWCTBA, MOyYEHHUE,
[IPUMEHEHUE

IIpakTuyeckas padora Ne 2 o Teme
«[TomyueHne CONSTHON KUCIOTHI, U3yYCHHE
€€ CBOMCTB»

Beruncnenus mo ypaBHEHUAM
XUMUYECKHUX PEAKIM, €CIIM OJIUH U3
peareHToB JaH B U30BITKE

OO6mrast xapakTepuCTUKA SJIEMEHTOB
VIA-rpynmst

bu6nmoreka [JOK
https://m.edso0.ru/00add448

but6nmoreka [JOK
https://m.edso0.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

bub6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bubmmoreka [JOK
https://m.edsoo.ru/00addd12

bubnuoreka [{OK
https://m.edsoo.ru/00addbfa

bubaunoreka [JOK
https://m.edsoo.ru/00addec0

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmmoreka [JOK
https://m.edsoo.ru/00ade104

bubaunoreka [{OK
https://m.edsoo.ru/00ade348

bubnunoreka [JOK
https://m.edsoo.ru/00ade488

bubmuoreka [{OK
https://m.edsoo.ru/00ade64a
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AnoTpornHble MOAU(UKALINN CEePBI.
Haxoxaenue cepbl ¥ €€ COeIMHEHU B
npupoze. XMMUYECKHUE CBOMCTBA CEPBI

CepoBonopon, cTpoeHue,
¢du3nuecKue 1 XMMUYECKHE CBOUCTBA

Oxcuapl cepbl. CepHasi KUCIIOTA,
du3nuecKue U XMMHUYECKHUE CBOMCTBA,
IIPUMEHEHUE

XHUMUYECKHUE PEAKIINH, JISKAIINE B
OCHOBE IIPOMBIIIJICHHOTO clIoco0a
IIOJIy4EHHS CEPHOU KMCIOThL. XUMHYECKOE
3arpsi3HEHUE OKpYXKaroUlel cpebl
COCIMHEHUSIMU CEPBI

Beruncnenne maccoBou 10JIH
BBIX0/1a ITPOJYKTA PEaKLuu

OO1w1ast xapaKTepUCTHKA IIEMEHTOB
VA-rpynnsl. A30T, pacCIpOCTpaHEHHUE B
npupoze, Gpu3ndecKue 1 XuMUYECKHe
CBOMCTBA

AMMuax, ero puanyeckue u
XUMHUYECKHE CBOMCTBA, OJy4YEHUE U
IpUMEHEHUE

IIpakTuyeckas pabora Ne 3 o Teme
«[TomyueHne amMmmHaka, H3y4eHHe ero
CBOMCTB»

A30THas KucioTa, e€ puznueckrue u
XUMHUYECKHE CBOICTBA

Hcnonp3oBanne HUTPATOB U coJieit
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yaoOpeHuil. XuMHuecKoe 3arps3HeHue
OKpY)Karolllel Cpesibl COeTMHEHUSIMHU a30Ta

®ochop. Oxeug pochopa (V) u

but6nmoreka [JOK
https://m.edsoo.ru/00ade64a

butnmroreka [JOK
https://m.edso0.ru/00ade802

butnmoreka [JOK
https://m.edso0.ru/00adea28

bubnuoreka [[OK
https://m.edsoo.ru/00adec8a

bubnuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [JOK
https://m.edsoo.ru/00adeeab

bubmmoreka [JOK
https://m.edso0.ru/00adf004

bubnunoreka [[OK
https://m.edsoo.ru/00adf180

butmmoreka [JOK
https://m.edsoo0.ru/00adf306

butmmoreka [JOK
https://m.edsoo0.ru/00adf518

bubnmnoreka [JOK
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docdopnas kuciota, pusndeckue u
XMMHYECKHE CBONCTBA, MOJyICHUEC

Hcnonb3oBanue pocdaros B
Ka4eCTBE MUHEPAIBHBIX yIOOpEHUH.
3arpsi3HEHUE IPUPOJIHOMN Cpebl
dbocdaramu

VYrnepon, pacnpocTpaHeHHe B
npupoje, Gpu3ndecKkue 1 XMMUIECKUe
CBOMCTBA

Oxcunebl yriepoja, ux pusnyeckue
U XUMHUYECKUE CBOMCTBA. DKOJOTHUCCKUE
po0JIeMbl, CBA3aHHBIE C OKCHIOM
yriepoza (1V)

YroapHas KUCIIOTAa U €€ COIH

[IpakTuueckas paborta Ne 4 o reme

"[losnydyeHune yriekuciaoro rasa.
KavecTBenHas peakuus Ha kapOoHaT-HOH"

[TepBoHavanbHBIE TOHATHUS 00
OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHMSIX YIIepoaa

erMHI/Iﬁ " €T0 COCANHCHUA

[IpakTuyeckas padora Ne 5.
Pemenune skcriepuMeHTaIBHBIX 337124 110
Teme «BakHeine HeMeTauIbl U UX
COCTMHEHUS»

Konrponsnas padora Ne3 o teme
«BaxxHeiie HeMeTalIbl U UX
COCTMHEHUS»

OO1m1ast xapakTepUCTHKa
XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB.

https://m.edsoo.ru/00adf68a

butnmroreka [JOK
https://m.edso0.ru/00adfc20

bubmmoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmmoreka [JOK
https://m.edsoo.ru/00ae006¢c

bubnunoreka [JOK
https://m.edso0.ru/00ae027e

bubmmoreka [JOK
https://m.edsoo.ru/00ae054e

bubmmoreka [JOK
https://m.edso0.ru/00ae080a

bu6nmnoreka [JOK
https://m.edsoo.ru/00ae0bf2

butmmoreka [JOK
https://m.edsoo.ru/00ae0el8

bubnunoreka [{OK
https://m.edso0.ru/00ae103e
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MeTaHJII/I‘-IGCKaSI CBA3b U MCTAJIJIMYCCKAs
KpUCTaJUIMYecKas pemérka. Pusndyeckue
CBOMCTBA METALJIOB

XUMHYeCKHE CBOMCTBA METAIJIOB.
DNEKTPOXUMHUECKUN Psii HAPSKEHU I
METAJI0B

OO6mme crocoOb! MOTYyYeHUS
MeTtaiuioB. CriaBel. Beraucienus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIN
OJIMH U3 PEarcHTOB COJEPIKHUT IMPUMECH

Ilonsarue o KOppO31uu MCTAJIJIIOB

Ilenounbie METATIIBI

OKCI/IIII)I W TUAPOKCUABI HATPUSA U
Kajlausda

[enoyHo3eMeNbHbIE METAJIIBI —
KaJbIUHA ¥ Maraum

Baxuelimue coeqMHEHNS KaJIbITHS

O000I1IIEHE U CUCTEMATH3AIINA
3HAHUU

JKEcTKOCTEL BOOBI U CITOCOOEI €8
yCTpaHCHHS

IIpakTuyeckas padora Ne 6 mo Teme

"YKEcTKOCTh BOIBI 1 METOIBI €€
ycTpaHeHus"

AroMuHAH

AMpoTepHbIe CBOICTBa OKCHJIA U
TUAPOKCHIA

butnmoreka [JOK
https://m.edso0.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ae1156

bubmmoreka [JOK
https://m.edso0.ru/00ae1278

bubmmoreka [IOK
https://m.edso0.ru/00ae14b?2

bubnuoreka [[OK
https://m.edso0.ru/00ae14b?2

bubmmoreka [JOK
https://m.edso0.ru/00ae15e8

bubmmoreka [JOK
https://m.edso0.ru/00ae15e8

bubnunoreka [[OK
https://m.edsoo.ru/00ae1886

bubnunoreka [JOK
https://m.edso0.ru/00aelae8

bubaunoreka [{OK
https://m.edsoo.ru/00aelc64

butmmoreka [JOK
https://m.edsoo0.ru/00aelc64
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Kemeso

OKCI/II[E;I, THAPOKCUABI U COJIN
xenesa (I1) u xxemesa (1)

O0001IeHE U cUCTEMAaTH3AIHAS
3HaHHUHI

[IpakTuyeckas padora Ne 7.
Pemenue skciepuMeHTaNIbHBIX 3a/1a4 10
TeMe «BakHeHIe MeTauIbl U HX
COECTUHEHHUS»

Brruuciienust mo ypaBHEHHUSIM
XUMHUYCCKHUX PEaKIUi, €CIIM OJIUH U3
PEareHTOB JIaH B U30BITKE UM COACPKHUT
npuMecH. BeIunCIIeHnss MacCOBOM J0IH
BBIXO0/1a TPOJIYKTA PEAKIIUU

O00011IeHIE U CHCTEMATH3ALUSA
3HAHUH

Kontponbnas padota Ned o reme
«BaxkHei1re MeTaulbl U UX COCTUHEHUS»

BemectBa u Mmarepuansl B
MTOBCETHEBHOM KU3HU YEJIOBEKA

XVWMHYECKOE 3arpsi3HEHUE
OKpYKarollen cpeibl

Ponp xumuu B pereHun
9KOJIOTMYECKUX MPpoOIemM

PesepBHbIit ypok. O600611eHNE U
cucTeMaTu3anus 3HaHuu

PeseprHbIii ypok. O6001mIeHHE 1
cucTeMaTH3alus 3HaHUH

PeseprHbIii ypok. O00061mIeHHE 1
cucTeMaTu3alus 3HaHu!

bubnmoreka [JOK
https://m.edso0.ru/00ae1d86

bubmmoreka [JOK
https://m.edso0.ru/00ae35e6

bubnuoreka [{OK
https://m.edso0.ru/00ae3de8

bubauoreka [[OK
https://m.edso0.ru/00ae1750

bubmmoreka [JOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

butmmoreka [JOK
https://m.edsoo.ru/00ae4270

butmmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6nmnoreka [JOK
https://m.edsoo.ru/00adb33c

butmmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME 68

YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YYEHUKA

* Xumus, 8 kinacce/ ['abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AknronepHoe o6miectBo «M3marensctBo «lIpocBemenue»

» Xumusi, 9 knacc/ ,Ky3nenosa H.E., Turoa .M., 'apa H.H. Axunonepnoe o6mectBo «M3narenscrBo «IIpocBemenne»

Xumus. 8 kiacc: yue0. asa oomeoopazoBaTenbHbIX yupexaenuii / O.C. 'abpuernss. - 3-e uza., crpeortur. - M.: JIpoda, 2022. - 286 c.
Xumus. kiaace: yue0. st o0meoopaszoBatenbHbix yupexaenuit / O.C. abpuensH. - 3-¢ usg., ctpeorun. - M.: JIpoda, 2022. - 288 c.
METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. T'abpuensn O. C., Bockoboitaukosa H. I1., Slurykosa A. B. HactonpHaas kaura yuurens. Xumus. 8 ki1.: Metoauueckoe mocooue. -
M.: Ipoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpans 11t 1a00paTOPHBIX OMBITOB M MpakTHYecKuX padoT. 8 ki1. K yueonuky O. C. I'abpuensna
«Xumus. 8 kimace». M.: Jlpoda, 2022.
3. 'abpuensn, O. C. Meroauueckoe nocobue k yueouuky O. C. 'abpuensna «Xumusi». 8 kinacc / O. C. I'adbpuensa. — M. : JIpoda, 2021. —
109.
4. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9 kinacc / O. C. 'abpuensa. — M. : Ipoda, 2021. —
108.
5. Xumus : TexHonoruueckue kaptol kK yaueoHuky O. C. 'abpuensna «Xumus. 8 knace» : meroanuyeckoe nocodue / JI. . Acanosa. — M. :

Hpoda, 2020
6. Xumus : TexHojorudeckue kaptel K yueOHuky O. C. ['abpuensna «Xumus. 9 kiace» : meroauueckoe nocodue / JI. 1. Acanosa. — M. :
Hpoda, 2018
7. Xumust. 8 ki1.: KonTponbsHbie u nmpoBepounbie paboThl kK yueoHuky O. C. ['abpuensna «Xumus. 8» / O. C. I'adbpuensn, [1. H. bepeskun, A.
A. Ymakosa u ap. - M.: [lpoda, 2022. nannsle
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbhI CETU HUHTEPHET

Beeautenannsiehttp://www.chemnet.ru I'azera « XumMusi» v caidT it yuurens «5 uay Ha ypOK XHMHUHU»

http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHas koyuekius «XuMus»
http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HBIe SKCTIEpUMeHTHI: Xumust. Kosekmus Poccuiickoro
001e00pa3oBaTeIbLHOTO OpTajIa
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukbepoBoii
http://www alhimik.ru Beepoccuiickast onumnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHsI: SIEKTPOHHBIN YUCOHHK TS CPETHEH HIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JIEKTPOHHBIA Y4EOHHK
http://www hemi.nsu.ru OTKpBITINA KOTEIK: XUMHUS
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