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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABIEHAa HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO
oOmero obpazoBanus, npeactaBieHHbix B GPI'OC OO0, a Takke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIMLMHU MPENoJaBaHus y4eOHOIo MmpenMera
«Xumus» B 00pa3oBaresbHbIX opranu3zanusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM Aa€T TPEACTABICHUE O IIeisAX, OOIIed cTparerun oOydeHus,
BOCIIUTAHUS M PAa3BUTUSA OOyYalOUIMXCsl CpEACTBaMU Y4eOHOro IpeiMeTa, YCTaHaBIMBAET
o0s13aTeIbHOE TPEIMETHOE COJEPKaHKE, MPEAYCMaTpUBAET paclpeeieHrue ero no KjiaccaM u
CTPYKTYPUPOBAHHE 1O pa3jesiaM U TEMaM MPOTPAMMBI IO XUMHUH, ONPEAEIISIET KOJIMYECTBEHHbIE
U KAaueCTBEHHBIE XAPAKTEPUCTUKHU COMCPKAHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
M3YUYEHUS XUMUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4EOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4aloluXcs, ONpeAesisieT BO3MOXKHOCTH MpeaMeTa
JUIsl  peanu3auudud  TpeOOBaHUM K pe3ylbraTaM OCBOCHMS OCHOBHOM 0O0Opa3oBareilbHOM
OporpaMMbl Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHUH K pe3ylibTaTaMm
oOydeHHMs] XUMUM Ha YpOBHE IeJied H3yuyeHHs TMpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-
NO03HABATEJIbHON JESATEIHHOCTH 00YYaIOUIErocs Mo OCBOCHUIO yUeOHOTO COAepKaAHUS.

3HaHME XMMUHU CIY’KUT OCHOBOH U1sl POPMUPOBAHUS MUPOBO33PEHUST 00YHAIOIIETOCs, €ro
NOpECTAaBICHUH O MaTepHAIbHOM E€IUWHCTBE MHUPA, BAKHYIO pPOJIb HUIPalOT (OpMHUpyEeMbIe
XUMHEH TpeCTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U 00 3BOJIOLIMU BEIIECTB B MIPUPOJIE,
O MyTSAX peuieHus: r00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs YEOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIIEBOM U IKOJIOTHUECKOU O€30MacHOCTH, MPOOIEM 3PaBOOXPAHECHHUS.

N3yueHue xumMuu:

CIIOCOOCTBYET peaju3alii BO3MOKHOCTEH Il caMOpa3BUTUSA U (POPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 0011el U GYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB WX  CaMOCTOSATEIbHOM  yuyeOHOM  JEeATENbHOCTH, OKCIEPUMEHTANIbHBIX U
UCCIIEIOBATENIbCKMX YMEHUN, HEOOXOAMMBIX KaK B IIOBCEJHEBHON JKU3HM, Tak H B
npodecCUOHaIbHON A TENbHOCTH;

3HAKOMUT CO CIHeuu(UKod HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3MJIsiAa HA €IWHCTBO TNPUPOABI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTAaloOM B
(bopMUPOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0yYaIOLIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPONE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B OJKOJIOTHYECKOE O0Opa3oBaHUE
00y4aronuxcs.

JlaHHble HampaBJIeHUS B OOYUYCHHHM XHMHHU OOECIICUMBAIOTCS CHEIU(PUKON CcopepkaHus
y4eOHOro TpeaMeTa, KOTOPBIM SIBISIETCS TMEAAarorMueckd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOI1 HAYKN XUMHH HA OMIPEICTEHHOM dTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOIO O0IEro 0Opa3oBaHMsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TTOHITHI XUMHHU, OCHOB HEOPTaHUYECKON XUMHH U
HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX OHATHN OPTaHUYECKOU XUMUH.

CTpyKrypa conmepKaHus IpOrpaMMBI 110 XUMHUU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e¢ msyueHuro. CozepxaHue CKIAIBIBACTCS U3 CHCTCMbI NMOHSITHH O XUMHYCCKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHH O XMMHUUYECKOW peakiuu. O0e 3T CHCTEMBbI
CTPYKTYPHO OPraHHU30BaHbI 0 NPUHLMIY I[OCJIEAOBATEILHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HUS O CTPOCHUHU aTOMa U XMMHUYECKOW CBA3H;

— IIpeACTaBICHUN 00 SIEKTPOTUTHYECKON JUCCOMALIUU BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHWS PAacCMATPUBAIOTCA HA OCHOBE SMIMUPUYECKH IOJTYYECHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEAOBATEIbHO OT OJIHOTO YPOBHS K JApPYyromy,
BBITIONIHSSL (YHKIMKM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MTOTYUYCHUST N3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMbl MO XUMHUHM CHOCOOCTBYET (POPMUPOBAHUIO MPEJICTABICHUS O
XUMHAYECKOM COCTABIAIOLICH HAyYHOW KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,



LIEHHOCTHOT'O0 OTHOILIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. M3yuenune xumuun
MPOUCXOAUT C TPUBICYCHHEM 3HAHUW U3 paHEe U3YYCHHbIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronui Mmup», «buonorus. 5—7 knacced» U «PuU3nKa. 7 KIacey.

[Ipu n3yuyeHnH XUMUU IPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U KaK OAHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJBTYpHL. 3ajlaua y4yeOHOro mpeaMera COCTOUT B (hOPMHUPOBAHUU
CUCTEMbl XUMUYECKHX 3HAHUM — BaXXKHEUIIMX (PAKTOB, MOHSTHH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYMHBIX OOOOILIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKH, B
MPUOOIIEHUHN K HAyYHBIM METOJIaM MO3HAHUS NMPU U3YYCHUHU BEIIECTB U XUMUUYECKUX PEAKIIUMH,
B (opMUpOBaHMM U PA3BUTUU TO3HABATEIIBHBIX YMEHUM M HUX NPUMEHEHUH B Y4eOHO-
MO3HABATEILHONW M Y4EOHO-UCCIIEI0BATENIbCKON 1€ATEbHOCTH, OCBOEHUHU PaBUJI 0€30MaCcCHOr0
oOpaleHus ¢ BEIIeCTBAMHU B IOBCETHEBHOM KU3HU.

[Ipy W3y4eHMH XUMHUU HA YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs Ba)KHOE 3HAYEHUE
npUOOpENr Takue LEH, KaK:

— (popMupoBaHUE MHTEIJIEKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO pEIICHUN, CIOCOOHOM aJanTupoBaThcad K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HH;

— HAaNpaBJI€HHOCTh OOY4YEHHUSI HA CHCTEMaruyecKoe MPUOOIIeHHE OOyYaromMXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEeJIbHOM  JEATEIbHOCTH, HAyYHbIM  METOJIaM  IIO3HAHMS,
(GbOopMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— o0ecrnevyeHre YCJIOBHM, CIOCOOCTBYIOIIUMX MPUOOPETEHUI0 OOYYarOIMIMMUCS OIbITa
pa3HooOpa3HOM JEeSATENbHOCTH, MO3HAHUS M CaMOIMO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIM), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JIJISl Pa3IMYHbIX BUIOB JEATEIHLHOCTH;

— (popmupoBanue oOuel PyHKIIMOHATBFHON U €CTeCTBEHHO-HAy4YHOM IPAMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATH U OLEHUBAThH SIBJICHUS OKPYXKAIOIIErO0 MHUpA, MCIONB3Ys 3HAHUS U
OTBIT, TIOJIYdYECHHBIE TPH W3YUYCHHH XHUMHH, MPUMEHATh HUX MpPU peElieHuH mpobdieM B
MOBCETHEBHOM KU3HU U TPYAOBOU JEATEIbHOCTH;

— (opMuUpOBaHUE y OO0YHAIOMIMXCS TYMAaHUCTUYECKUX OTHOILICHUM, MTOHUMAaHUS [IEHHOCTH
XUMHYECKUX 3HAHWUW IS BBIPAOOTKM SKOJOTUYECKH II€IeCO00pa3HOro MOBENEHUS B OBITY U
TPYIOBOM NIEATETLHOCTH B IEJISAX COXPAHEHHUS CBOETO 3I0POBbS M OKPY>KAIOIIEH MPUPOAHOU
Cpellbl;

— pa3BUTHE MOTHUBAIMM K OOy4YEHHIO, CHOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPOQ IS U HANIPABICHHOCTH JAJIbHEHIIIETO 00yICHMUS.

OO61iee 4Kcio 4yacoB, OTBENEHHBIX IJIsi U3yYEHUsS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce —
68 yacoB (2 yaca B HEJIEJIIO).



COAEP) KAHUE OBYYEHUA

8 KITIACC

IlepBoHauyabHbIEe XUMHYECKHE MOHATHUS

[Ipenmer xumuu. Ponb XvMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. OU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHME BemecTB. llonsaTue o
MeTo/IaxX Mmo3HaHus B XxuMuu. Yucteie BeniecTBa u cMecu. CriocoObl pa3aesieHus: CMecel.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE BIEMEHTbl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTbie U CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTtoMHas wmacca. OTHOCUTEIbHAS
MOJIEKYJIsIpHAg Macca. MaccoBasi JoJIsl XUMHAYECKOTO JIEMEHTA B COCAUHECHUHU.

KonnuectBo BemectBa. Monb. MomsipHas macca. B3anmocCBsI3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €IMHMUIL BeriecTBa. Pacuérel o hopMynamMm XUMUYECKUX COCAUHEHUM.

OU3NYECKUEe U XUMUUYECKHE SIBICHUSA. XUMHUYECKAs Peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKHe ypaBHeHus. Kiaccudukanus XUMUYECKUX
peakiuii (CoeMHEHNs, Pa3JIOKEHUS, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYI0#, MpaBuiaMu paboThl B Ja00OpaTopuu U NpuEMaMu
oOpaiieHus ¢ 1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U ONucaHue (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKHUX BEIICCTB, HaOMoneHUE (u3nueckux (TUIaBICHUE BOCKA, TasHHE
JbJIa, paCTUPAHHUE caxapa B CTyIKe, KUIICHWE U KOHJEHCAIUS BOJbI) U XUMHYECKHUX (TOpeHUE
CBEYH, TPOKAJUBAHUE MEIHOW TMPOBOJOKU, B3aUMOJCHCTBHE Meja C KHUCJIOTOM) SIBICHHH,
HAOJIIO/ICHNE U ONMCaHKe NMPU3HAKOB MPOTCKAHUS XUMHUECKUX PeaKIuii (pas3ioKeHne caxapa,
B3aUMOJICHCTBUEC CEPHOM KHUCIIOTHI C XJIOpUAOM Oapwuis, pasiokeHue ruapokcuaa menu (1)
IIpU HarpeBaHWH, B3aMMOJICHCTBHUE ene3a ¢ pacTBopoM conu meau (Il), uzydenue crnocobon
pasleNieHusl CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBaHUE, BhIMAPUBAHHUE, AUCTHILISAINA,
xpomarorpadus, TMpOBEIECHWE OYUCTKU IIOBAPEHHOW CONM, HAOJIONEHHEe W ONHCaHue
pE3YJIBTaTOB NMPOBEJAEHUS ONbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJieNield MOJIEKYA (IIapOCTEePIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 35eMEHT M MPOCTOE BEILIECTBO.
Haxoxnenue xuciopona B Tpupone, (QU3MYECKHE W XHUMHYECKHE CBOWCTBA (peakiuu
roperusi). Okxcunbl. [Ipumenenue xkucimopona. CrnocoObl MOMy4YEHUS KUCIOpoIa B
naboparopuu U MPOMBITIIEHHOCTH. KpyroBopoT kuciopoza B npupoae. O30H — ajuioTpoIHas
MOIHU(UKAIISA KHCIOPOIA.

TermoBoit 3 dekT XUMHUECKOW peaklnu, TEPMOXUMHUYECKHE YpaBHEHHS, DK30- H
SHAOTEpPMUUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A (eKTa, pa3pylmieHue 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocTtoe BemecTBO. HaxoxaeHuwe Bomopoma B NIPHUPOJIE,
duznueckre 1 XMMUYECKNE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI ToyueHus. KucioTs! u conu.

Monsipabiii 00bEM ra30B. Pac4€Thl MO XUMUYECKUM YPaBHEHUSIM.

®usnyeckne cBoMcTBa BOABl. Boxa kak pactBopurens. PactBopbel. HacellieHHbie u
HEHACBIIIEHHbIE PAcTBOpBl. PacTBoprMOCTH BemiecTB B Boje. MaccoBas 10Js BELIECTBA B
pactBope. XuMHUecKre cBoicTBa Bonbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT Boabl B Mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJI.

Knaccuduxanuss Heopranundeckux coequnenuil. Oxcunpl. Knaccudukanus OKCHIIOB:
coneoOpasytonue (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) ©  HECcoJeo0pa3yroIIue.
Homenkmarypa oxcuaoB. Pu3nueckue M XUMHYECKME CBOWCTBA OKCUAOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukamuss ocHoBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. OU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHWW. I[losmyueHue
OCHOBAHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. @u3ndeckue U XuMU4ecKue
cBoiicTBa KucoOT. Psa aktuBHOCcTH MeTaiuioB H. H. beketosa. Ilomyuenue kucior.

Comu. Homenkiiarypa coneil. @u3nyeckue U XMMHYECKUE CBOMCTBA cotel. [lonmyuenue
COJIEH.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepuUMenm:

Ka4yeCTBEHHOE OMpPEICNICHUE COJepKaHusl KUCIOPOo/ia B BO3/IyXe, MOTyYeHue, COOUpaHue,
pacrio3HaBaHUWE U U3YyUYECHHE CBOMCTB KHUCIOpOAa, HAOJIONEHHE B3aMMOJEHCTBHUSI BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPAIEHUs TOpeHus (Tmoxapa), 03HaKOMIICHHE C
oOpa3liaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB, MOJyYEHHE, COOUpaHUE, PACIIO3HABAHHUE U
W3yYeHUE CBOMCTB BOpOpoaa (ropeHue), B3amMonehcTBUEe Bomopoaa ¢ okcumoM menu (1)
(BO3MOXXKHO ~ HMCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIIOneHHE  O00pas3lloB  BEIIECTB
KOJIMYeCTBOM | MOJIb, MCCJIEIOBAaHHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEACIIEHHOW MAacCOBOW  JOJIEU
PacTBOPEHHOTO BEIECTBA, B3aUMOJICMCTBHUE BOJLI C MeTaulaMu (HaTpueM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB), HMCCIIEIOBAHUE OOpPa3I0B HEOPraHUYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejo4el, uzydeHue BizaumoneunctBusi okcuna memau (ll) ¢ pactBopoMm cepHoit
KHCJIOTBI, KHUCJOT C METaJUlaMM, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHUE OJHOTO MeTajula JpPYrMM M3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHel1me Ki1acChl HEOPraHUYECKUX COCAUHEHUN.

Hepuonuyeckui 3axkoH U Ilepuoanyeckas cucremMa xumuyeckux diementos /I, U.
Menpeaeena. Crpoenue aTOMOB. Xumnuyeckas CBA3b. OKucIuTEIBHO-
BOCCTAHOBHMTE/IbHbIE PeaAKINH

[lepBble MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX dJeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMENIbHBIC METasUIbl, T'aJIOTeHbl, WHEPTHBIC
rasbl). JIEMEHThI, KOTOPbIe 00Pa3yoT aM(pOTEPHBIE OKCHUIBI M THIPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepuommueckas cucrema xuMudeckux »diemeHtoB JI. .
MenneneeBa. KopoTtkonepuonHass u jaiuuHHonepuogaHas (opmbl [lepuonuueckoit cUCTEMBI
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
HOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX sjaep. W3orombl. OnekTponsl. CrpoeHwue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX 3JeMeHTOB llepuonunueckoit
cucteMmsl J[. . MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJI0KEHUIO B
[Tepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJTINYECKUX
Y HEMETAJUNINYECKUX CBOMCTB IO FPYIIIAM U MEPUOIAM.

3nadenue [lepunonnueckoro 3akoHa u [lepruognyeckoil CUCTEMbI XUMUUYECKHUX DJIEMEHTOB
IJI pa3BUTHS Hayku v npakTuku. [{. 1. MenneneeB — y4€HbIN U rpakIaHUH.

XuMHU4YecKass  CBA3b. KoBanentHas  (mosisipHasl W HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS W BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuil IKCnEPUMEHm

M3y4YeHHE OOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHIA
LHMHKA C PACTBOPAMM KHCJIOT U LIEJI0UYEH, TPOBEICHUE ONBITOB, WLIKOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHEHHUS).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeaAMETHBIX CBSI3€H MPU U3YUEHUU XMMUU B 8 KJIaCCE OCYIIECTBRISAETCS
4yepe3 MCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHSTHUH,
SIBJISIFOIIMXCS. CHCTEMHBIMU JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIUKIIA.

OOuue ecTeCcTBEHHO-HAYYHbIE MOHSTHSA: HAy4yHbId (PakT, rumore3a, TEOpPHUs, 3aKOH,
aHanM3, CHUHTE3, KiacCU(pUKalUsi, TEPUOAUYHOCTh,  HAOMIOACHUE,  OKCIICPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, H3OTOIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, GU3NUYECKHE BEIUYUHBI, CAUHULIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE311b1, ComHILE.

buonorus: dorocuntes, npixanue, omocdepa.

l'eorpadusi: armocdepa, ruapocdpepa, MHUHEpANIbI, TOPHBIE MOPOJbI, IOJE3HbIC
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO U XMMHUYECKAsl peaKUMs

[Tepuonnueckunt 3axkoH. llepuommueckas cucrema xumMudeckux odiaemeHroB [, .
Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsl U UX COCIUHEHUNW B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B llepuoanyeckoil cucteMe U CTpOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIBI XMMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOM PELIETKH U BHUAA XUMHUYECKOMU
CBA3MU.

Knaccuduxanus u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKUE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHWYECKUX COCIUHEHUN, TEHETUYECKAs
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxamnus XuMru4eckux peakiuil Mo pa3IMuyHbIM NpU3HaKaM (10 YUCTY U COCTaBY
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUioBOMY 3¢ deKkTy, Mo H3MEHEHHUIO CTENeHEH
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO yYaCTUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIINU, TEPMOXUMHUYECKUE YPABHECHMUSI.

[lonsitue o ckopoctu XxumMudeckor peaknuu. [ToHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [loHATHE O TOMOreHHBIX M TE€TEpPOreHHbIX peakuusax. [lonstue o
karaiu3e. lloHsiTHE O XUMHYECKOM paBHOBecUU. DaAKTOPHI, BIHUSIOIIUE HA CKOPOCTh
XUMHUYECKON PEAKLINU U TTOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIBHBIC PEAKIUU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIHLHO-
BOCCTAHOBUTEIBbHOU peakiuu. COCTaBICHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIMii ¢ UCTIOIB30BAHMEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust EKTPOIUTUYECKON TUCCOIUALIMU. DICKTPOIUTHI U HEINEKTPOJIUThL. KaTHOHHI,
AHUOHBI. MexaHu3M JAUCCOLMAIMUA BEIIECTB C PA3IMYHBIMM BUJIAMU XHUMHUUYECKON CBA3HU.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu noHHOrOo oOMeHa. YCIIOBUS MPOTEKAHMs peaKIuil HOHHOTO OOMEHa, MOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolicTBa KUCIOT, OCHOBAHUW U COJIEH B CBETE
NpeICTaBICHUN 00 AIIEKTPONUTUYECKON auccouuanuu. KadecTBeHHBIE pEaKIMM Ha HOHBI.
[ToHsATHE O TUAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX BEUIECTB —
METAJUIOB W HeMeTa/uioB (rpadura W ammasa), CIOXKHBIX BEHICCTB (XJIOpHIa HATpHs),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pEaKUUU OT BO3ACHCTBHS PA3IUUHBIX
(dakTOpOB, HCCIEAOBAHUE IEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIiecca JUCCOIHAIINH
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIOIb30BAHUE BHUAEO MATEPHUAJIOB), MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS PEaKIMil HOHHOTO oOMeHa (0Opa3oBaHme
ocajJKa, BBIJEJICHUE Tra3a, 00pa3oBaHWE BOJbI), OMBITOB, WLIIOCTPUPYIOMIHUX MTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUuil (TOpEHUE, peaklK Pa3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C IOMOIIBK) KAYECTBEHHBIX PEAKLIHMU HA HOHBI,
pEILICHUE PKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJliibl M UX COCAMHEHM S

OO6miast xapaktepucTuka TamoreHoB. OCOOCHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHBIC
creneHn okucieHus. CTtpoeHne W (U3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa (B3aUMOIEUCTBUE C MeETajlllaMU, HEMETaJUIaMu,
menoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMHUYECKHE CBOWCTBA, MOJy4YEHUE,
NpUMEHEHHe. JlelncTBUE XJjopa W XJIOPOBOAOPOAA HA OpPraHW3M 4YesloBeKa. BaxHeimme
XJIOPHUIBI U UX HAX0XKJIEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/ia M CePhl. AJINIOTPOTTHBIC MOAU(UKAIINK KHCIOPOAa U Cepbl. XUMUYECKHAE CBOMCTBA
cepsl. CepoBomopos], CTpoeHUe, HU3MUECKUE M XUMHUYECKUEe CBOMCTBA. OKCHABI CEphl Kak
MPEACTABUTENIN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa, PU3NUECKUE U XUMUYECKUE CBOICTBRA
(oOumme Kak mpeacTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMUUYECKUE PEaAKIUU,
JeXxanue B OCHOBE MPOMBIIUICHHOTO CIoco0a MoJdydyeHHs] CepHOM KucioTel. [IpuMeHeHue
cepHoil kuciaotrbl. ColIM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha CyIb(}ar-uoH.
Haxoxnenue ceppl u €€ COEAMHEHHI B NMPUPOJE. XMMHYECKOE 3arps3HEHHUE OKPYKaroUen



Cpelbl COEIMHEHUAMH cepbl (KHUCIOTHBIE JIOXKIHM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),
crocoO0bl €ro NpegoTBPAICHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, pacnpoCTpaHEHUE B NpUpOLEe, (PU3NYECKHE U
xuMuueckue cBoiictBa. KpyroBopor azora B mpupone. AMMHak, ero (U3MUYECKUE U
XUMHYECKHUE CBOWCTBA, MolydyeHHWe W npumeHeHue. Conmu aMMOHHMS, MX (PU3NYECKUE H
XUMHYECKHUE CBOMCTBA, MpHMeHeHue. KauecTBeHHass peaklys Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHEe CBOMCTBA (0OIIME KaK MPEeACTaBUTEIs
KJlacca KHUCIIOT U crieuuduyeckue). Mcrnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOE 3arpsi3HEHHE OKpPY)KAIoUIeH Cpenbl COEAMHEHUSIMU
azoTa (KUCJIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa, NOYBBI M BogoéMoOB). Docdop,
ayuorponHbeie Moaudukaruu docdopa, ¢dusmyeckue M XUMHUECKHE CcBoMcTBa. OKCH
dochopa (V) u dochopnas kucinora, GU3NUYECKHEe U XMMHYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX YIOOPEHU.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHCIICHUA. YTIEpPO/l, AJTIOTPONHbIE MOAU(PUKALIUY, PACTIPOCTPAHEHHE
B npupone, ¢usMdeckrue W XUMHYECKHe CBoMcTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. OKkcuzibl yriaepoaa, ux GU3n4eckue U XMMUYECKHe CBOMCTBA, JIEMCTBHE HA JKHUBbBIE
OpraHu3Mbl, MOJIy4YeHHE U MPUMEHEHHUE. DKOJOTUYECKHe MPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yrnepoza (IV), runoresa r106a1bHOT0 MOTSIVICHHST KITMMATa, TapHUKOBBI 3¢ deKT. YronbHast
KHACTOTa U €€ conu, X (PU3MYEeCKHe U XUMUYECKHE CBOMCTBA, IMOJyYEHHE M MpPUMEHEHHE.
KavecTBennast peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue Kap60HaTOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIJepoaa
(MeTaH, 3TaH, ATWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciota). [IlpupoaHbie
UCTOYHHKHU YITIEBOJOPOIOB (yroyib, MPUPOIHBIN Ta3, HE(PTh), MPOAYKTH MX MepepadOTKH
(OeH3uH), UX poiab B OBITY W NPOMBINIIEHHOCTH. [loHSATHE O OMOJOTMYECKH BaXHBIX
BEIIECTBAX: JKMpax, Oeikax, yrieBoJaX — M HMX POJIM B KU3HU 4YelloBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnyeckne u XUMUYECKHE CBOWCTBA, IMOJYYEHHE U TPUMEHEHHE.
Coenunenust kpeMHus B mpupozae. OOmme mnpencraBieHus o6 okcune kpemaus (1V) u
KpeMHueBOM kucnore. CHIMKAThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiue cTpouTelbHbIE MaTepHalbl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH, >Kele300eTOH.
[IpoGnembl 6Ge30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00pa3I0B HEOPTraHUYECKUX BEIECTB, CBOMCTB COJISTHON KHUCIIOTHI, TPOBE/ICHUE
KaueCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOAECHUE MMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue pU3nYecKre U XMMUYECKHE CBOMCTBA raJIOTeHOB U UX COCTUHEHUU (BO3ZMOXKHO
UCIIOJIb30BaHUE BUACOMATEPHAIIOB), O3HAKOMIICHHE C 00pa3laMu XJIOPHIOB (TaJOT€HHUIOB),
O3HaKoMJIeHWE ¢ oOpa3mamMu ceppl M €€ COECOUHEHUSMH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEepUaloB), HaOMIOAeHHe Ipolecca OOyIIMBaHUS caxapa IOJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI, HM3YYEHUE XUMHUYECKUX CBOMCTB pa30aBIIeHHON
CEepPHOI KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOM peakuuu Ha cyab(paT-MOH U HaOIoneHne
npu3HaKa e€ MpoTeKaHUs, O3HAKOMIICHHE ¢ (DM3UYECKUMU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COCTUHEHHH (BO3MOXKHO HCIIONIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3lamMH a30THBIX U
docopHBIX ynoOpeHMii, TOTydeHHE, COOMpaHHEe, PACMO3HABAHME U W3YUYCHHE CBOICTB
aMMUaKa, MPOBEICHNE KAaueCTBEHHBIX PEAKIMH HAa MOH aMMOHHS M ¢GochaT-uoH U u3ydeHue
MPU3HAKOB MX NPOTEKAaHMS, B3aMMOJECUCTBUE KOHLEHTPUPOBAHHOM a30THOW KHCIOTBI C
MeZIbI0 (BO3MOXKHO HCITOJIb30BAHUE BHUJIEOMATEPUATIOB), U3YUYEHUE MOJIETIEH KPUCTAIUTMYECKUX
pemérok anMmasa, rpadura, (QyuiepeHa, O3HAKOMJIEHHME C IMPOLECcCOM  aacopOIuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOJy4YeHUE,
coOupaHue, paclo3HABaHME W HW3YYEHHE CBOWCTB YIJIEKUCIOrO rasa, IpOBEIEHUE
KaYECTBEHHBIX pEakluil Ha KapOOHAaT M CHUJIMKAT-UOHBI M HW3Y4YEHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C NPOAYKIHUEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, pEIICHUE
AKCIIEPUMEHTAJILHBIX 3aJ1a4 10 TeMe «BaxkHelne HeMeTasuibl U UX COSIUHEHUS.

MeTanbl ¥ UX coeIMHEHU S



OO6masi xapakTepUCTUKAa XUMUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nonoxxeHuss B llepuommnueckon cucreme xumuueckux vieMeHtoB [JI. . MenneneeBa u
cTpoeHust aroMoB. CTpoeHHe MeTaioB. MeTrauueckass CBSI3b M MeETallIndecKas
KPUCTAJUINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUAN PsJl HAIPSOKEHUN MeTauioB. Ou3ndeckue
U XUMHUYECKHUE CBOMCTBa MeTajuioB. OOmme cnocoObl momyudeHus MetauioB. [loHsitue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT Koppo3uu. CriaBbl (CTallb, YyT'yH,
JIOpaTIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIECHHOCTH.

[Ilesnounbie MeTaIUIbl: NoNoKeHUE B [leproguyueckoil cucTeMe XUMMUYECKUX AJIIEMEHTOB
J. W. MeHnpgeneesa, CTpoO€HME HX aTOMOB, HaxoxiaeHue B Ipupoxne. Duszuueckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe Harpus U Kanus). OKCUIIbI M THUAPOKCUIIBI HATPUSA U
kanus. [[puymMeHeHne meaouYHbIX METAIIIOB U UX COCIMHEHUM.

[IlesioyHO3EMENBHBIE METAJIbl MAarHud M KajJblUi: MojoxkeHue B llepuomnueckoi
cucteMe xuMudeckux siemeHToB JI. . MenneneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJIEHUE B
npupojie. Pu3ndeckre 1 XMMUYECKUE CBOMCTBA MarHus U Kajblivs. Baxueime coennHeHus
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B llepuoguueckold cucteme xumuueckux snemeHtoB J[. W.
MenpeneeBa, CTpOCHME aToMa, HaxXoXJeHue B npupone. Dusznueckue U XUMUYECKUE
CBOMCTBa amfoMuHUA. AMGOTEpPHBIE CBOMCTBA OKCHUJIA U TUJIPOKCUIA ATIOMUHHSL.

Kenezo: mnonoxkenne B llepuoanueckoid cucteMe XuMHUUeCKHX odnemMeHTtoB [[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxJaeHue B mpupoae. Duznueckue U XUMUUYECKHE
cBorcTBa >keneza. Oxcunpl, ruapokcuabl U comu xenesa (l1) u xeneza (1), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C O00pa3llaMl METaJJIOB W CIUIABOB, MX (PU3MUYECKUMH CBOWCTBAMU,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HMCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA Kajdbllud W HaTpusi C BOJAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB), HUCCIEAOBAHUE CBOWMCTB JKECTKOW BOIBI, Ipolecca
TOpeHHs kejie3a B KHUCIOpoae (BO3MOXKHO HCIIONIb30BaHHE BHUACOMATEPHUANIOB), MPHU3HAKOB
IPOTEKaHUsl KAYECTBEHHBIX PEAKIIMI HAa MOHBI: MArHUS, KaJbLMs, AJIFOMUHUS, IMHKA, JKEJe3a
(I u xene3a (I11), mequ (11), HaOIrOAECHUE W OMKMCAHKE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMU HaTpusl, Kanusg MW KajdbUus (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMAaTEpHUasoB),
uccienoBaHrue aMPOTEPHBIX CBOWCTB TMAPOKCUIA AIOMUHUS U THIIPOKCHUIA IIUHKA, pEIIeHUE
AKCIIEPUMEHTAJIBHBIX 3314 0 TeMe « BakHelne MeTaibl U UX COCIUHEHUS».

XuMHA U OKPYKAIIAs cpeaa

BemecrBa 1 Marepraisl B IOBCEIHEBHOM KM3HU YEJIOBEKA. be30ImacHOe UCII0JIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOrax U
OTpAaBIICHUSIX.

XHUMHUYECKOE  3arps3HEHHE  OKpyXKawomel cpenpl  (mpeaelbHas — JTOMyCTUMAs
KOHIIEHTpaIus BemiecTs, nanee — [1/1K). Pons xumuu B perneHnn 3K0JIOrHIeCcKUX mpooiem.

Xumuueckuil IKCnepumenm:

M3y4EeHHE 00pa3I[0B MaTepuajoB (CTEKIIO, CTJIaBbl METAJUIOB, MOJIMMEPHBIC MaTEPHAIIbI ).

Mesrcnpeomemmoie ceasu

Peanu3zanust MeXIpeaAMETHBIX CBSI3€M PU U3YYEHUU XUMUHU B 9 Kilacce OCyIIECTBIAECTCS
yepe3 UCIOJMb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOILIMXCS] CHCTEMHBIMM JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA.

OOmme ecTeCcTBEHHO-HAyYHBIC TOHSATHSA: HAyYHBIA (DakT, THMOTE3a, 3aKOH, TEOpus,
aHaiaM3, CHUHTE3, KiIacCU(UKAlWA, TEPUOANYHOCTh, HAOTIONEHHWE,  HDKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeb, SBICHUE, TMMAPHUKOBBIA J(P(HEKT, TEXHOIOTHS,
MAaTepUAJIBL.

®usuka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, HW3OTOIbI,
PaIHOAaKTUBHOCTh, MOJICKYJa, OJJEKTPUYECKUN 3apsif, IPOBOIAHUKH, MOJYIPOBOAHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUIMYECKass PpEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEJIIMYUHBI,
€IUHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE€3/b1, CONHIIE.

buonorusi: porocunres, npixanuwe, 6mocdepa, 3KocucTEMa, MUHEPAIbHBIE YIOOpPEHUS,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpPAIIbl, TOPHBIE MOPOJIbI, TIOJIE3HbIE
HCKOIIAEMBIE, TOIIJIMBHBIE, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHuss XUMHU B €IAUHCTBE Y4YeOHOM U BOCHUTATEIbHOM
NEATeIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCHUHCKUMU COLMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I1IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMH
MOBEICHUS] M CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CaMOpPa3BUTUS U COLMAIM3AINU
00y4aronuxcs.

JIMYHOCTHBIE PE3YAbTAThl OTPAXAIOT TOTOBHOCTh OOYYAaIOUIUMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHUE OTbITA NCSITEIHLHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIEJUI0, TMOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKH B JKHU3HM COBPEMEHHOTO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHON MHPOpMalUel O MepPeioBbIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMS:

IPEICTABICHUS O COITMATBHBIX HOpPMaxX M MPaBWIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TIOJIE3HOU, Y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOM COBMECTHOM JESATEIHHOCTH IMPH BBIMOJIHEHUH Y4E€OHBIX, MO3HABAaTEIBHBIX
3a/1a4, BBITIOJIHCHUU XUMUUYECKHUX OKCIEPUMEHTOB, CO3JlaHUM Y4YE€OHBIX ITPOCKTOB,
CTpeMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpollecce€ dTOoM ydeOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHE W MOCTYIKM CBOMX TOBAapHUILEH C
NO3WLINHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKM M COCTABIIOLIMC OCHOBY JUIs
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, MPEICTaBlIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aHUMOCBA3SIX YEJIOBEKAa C IMPUPOAHON Cpenou, o
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

NIO3HABATEJIbHbIE MOTHUBBI, HAPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HEOOXONMMBIC ISl OOBSCHCHHs HAOIIONACMbIX MPOLECCOB M SIBICHUM, [03HABATCIBHOM,
MHQOPMALlMOHHOM M YHTAaTCIbCKOW KYIBTYpbI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBHOM
paboThl ¢ Y4EOHBIMH TEKCTaMH, CIIPaBOYHOM JIMTCPATypOW, NOCTYIHBIMH TEXHUYECKHMH
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOyYEHHUIO U MO3HAHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW U MCCIEI0BAaTEIbCKON JAESITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEeHUS B JajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU MKU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHME TOCJICACTBUA M HEMPUSTUE BPEIHBIX
MPUBBIUCK (YIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHWs), HEOOXOAMMOCTH COOIOICHUS
mpaBmwI 0€30MAaCHOCTH MPU OOpAIICHHH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY M peaibHOM
KU3HU;

5) TpynoBOro BOCIMTAHUS:

WHTEPEC K MPAKTHUECKOMY M3yUYCHUIO MTPOPECCUid U TPyIa pa3IMdHOTO POja, YBAKECHUE
K TpyAy M pe3yibraramM TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMN 10 XUMHUM, OCO3HAHHBIA BBHIOOP WHIMBUIAYAIBHOU TPACKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUHU,
0OIlIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, ycremHoi npodecCuOHANIbHON AeSTEIbHOCTH
U Pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCTh aJalTHPOBATHCS B MPOdeCcCHOHATBHOMN

cpene;



6) IKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECOO0pPa3HOE OTHOIICHUE K MPUPOJe KAK HMCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JJ0POBOr0 U 0€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOICHUS MPaBMl 0€30MacHOTO MOBEACHUS MpU padoTe ¢
BEILIECTBAMU, a TAKKE B CUTYyaIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3yYCHUH XUMUU, JJIA PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXKaloLled MPUPOAHOM CPEAOM, I MOBBILMICHUS YPOBHSA
AKOJIOTMYECKOM KYJIBTYpbI, OCO3HAHMS TJI00AJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOieM u
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTHMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHLHOM, KOMMYHUKATUBHON U COIMANIbHON MPaKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX pPe3yJIbTaTOB BBIACIAIOT 3HAUUMbIC sl (POPMUPOBAHUS
MHUPOBO33PEHUS OOICHAYYHBIC TTOHSATHS (3aKOH, TEOPHUsI, TPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpPhI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 3THX MPEIMETOB (POPMUPOBATH
IpeICTaBICHUE O IEJIOCTHOM HAyYHOU KapTHHE MHUPA, U YHUBEPCAIbHBIC YUeOHbIE IEHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpbIE  OOECIIEYUBAIOT
dbopMHUpoOBaHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINLICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKHX TIOHATHH (BBIICIATH HMX XapaKTEepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU TOHATHSIMH), HCIHOJIL30BaTh IOHATHS IS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBJICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIMK, YCTaHABINBATh MIPUIUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3Y4YEHHUS, CTPOUTH JIOTHYECKHE PaCCyKICHUS
(MHAYKTUBHBIC, EyKTUBHBIC, 110 AaHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHE MPUMEHSTH B MPOIIeCcCe MO3HAHUS MOHATHS (MPEIMETHBIC U METApPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIOIb3yeMbIE B XMMHUH, MPEOOPa30BLIBATH IIUPOKO
IpUMEHSEMbIE B XUMHU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIEMEHTa), XUMHUUYecKas (opMyna U ypaBHEHHE XHUMHUYECKON PEaKIMM — TPH PEIICHUU
y4eOHO-TIO3HABATEIBHBIX 3a/1ad, ¢ YYETOM 3THX MOJECJBHBIX IPEACTABICHUN BBIABISATH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIC CBS3U
U TIPOTUBOPEYHS B M3yUaeMbIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBare/ibCKkue AeiCTBHA .

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a
TaKkk€ B KadeCTBE OCHOBBI IS (POPMHPOBAHMSI THUIIOTE3bI IO IMPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUM;

MPUOOPETEHHE ONBITA MO IUIAHUPOBAHUIO, OPTAHU3AIMKM W IIPOBEICHUIO YUCHHYECCKHUX
AKCIIEPUMEHTOB, YMECHHE HAOJIFOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIEHO MPOTHO3UPOBATh
ero pesynbrar, (GopmyaupoBarh 000OIIEHHUS W BBIBOABI I10 PE3yJIbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHOK padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh M HHTEPIPETHPOBATH HWH(YOPMAIHMIO PA3TUIHBIX
BHJIOB U (pOpM TIPEACTABICHUS, MOJIYyIaeMyIO0 U3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JUuTEepaTypa XUMHYECKOTO COJACp)KaHMs, CIPAaBOYHBIC ITOCOOWs, pecypchl HMHTepHera),
KPUTHYCCKH OIICHUBATh IPOTHBOPESUMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMIHBIC METOJIBI U 3aIIPOCHI IPH TIOMCKE U 0TOOpe MH(pOpMAIU
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIIS BBITOTHEHUS YYeOHBIX M ITO3HABATEIbHBIX
3374 ONPEACIEHHOrO THUIA, TPHOOPETECHHWE OIBITa B  OOJIACTH  HCIIOJB30BaHHS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJeHUE KYJIBTYpOH aKTHBHOIO
HCIIONB30BaHMS PA3IMUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITCIIBHO BBHIOMpPATh ONTHMAIBHYIO



dopMy npencTaBieHUs] UHPOPMALUKA U WUIUTIOCTPUPOBATh pEUIAEMble 3aJaud HECIOXKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduki 1 MX KOMOMHALUSAMH;

YMEHHUE HUCIOJb30BaTh UM AHAJU3UPOBATh B Ipoliecce y4eOHON M HMCCIEN0BaTENbCKON
JEeSATENbHOCTH HMH(POPMALMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA U
TpaHCHOPTa Ha COCTOSTHUE OKPYKArOIIeH MPUPOTHOMN CpEeb.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUs 3aJlaBaTh BOMPOCHI (B Xoie Auajgora u (Wiau) JTUCKYCCHHM) IO CYIIECTBY
o0CyXJ1aeMOi TeMbl, (POPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEUIOKEHHOMN 3a1a4U;

YMEHHS TPEACTABIATh IOJYyYECHHBIE pE3YJbTaTbl MO3HABATEIbHOM NESITEbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaxX; JeJarb IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO dJKCIEepUMeHTa (JIabopaTOpHOTO  OmbITa, JabOpaTOpHOM  paboOTHl IO
HCCJIeIOBaHUIO CBOMCTB BEILIECTB, Y4EOHOIO IPOEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHLHONW U
UCCIIEIOBATENIbCKOM IESITeIbHOCTU MPHU PEIIEHNH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE ydéTa
OOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMKA (0OCYKIeHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAeIeHHEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOSTENIbHO  OMNpEeNeNsiTh 1€  JESITeNbHOCTH,  IJIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBATbH W TPU  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbIOMpaTh HauOosiee 5>¢G(EeKTHBHBIE CHOCOOBI pEIICeHHs Y4YEeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOATEILHO COCTABIISATh WU KOPPEKTHPOBATH MPEIIOKEHHBIN
aJdrOpUTM JACHCTBUN MpU BBHIMOJIHEHUH 3aJaHU ¢ y4€TOM TOJy4YeHHUs] HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M PEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pe3ysbTarta 3asBICHHOM 1€IM, YMEHHE UCIOJb30BaTh M AaHAJIU3UPOBAaTh KOHTEKCTHI,
npeajiaraéMble B YCIOBUU 3aJaHUM.

HPEIMETHBIE PE3VYJ/IBTATDBI

B cocrtaBe mpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHHUIO 00s3aTENILHOTO COJEPIKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (QenepaibHOl pabouell MporpamMMoi, BBIJIEISIOT: OCBOCHHbBIE
oOy4alolMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenupuuecKkue s
npeaMeTHOl obmactu «XuMHUsA», BUABI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 6230BOM YPOBHE JTOJKHBI
oTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSTUH: aTOM, MOJIEKYJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOpPOAHASA U
HEOJHOPO/IHAsA), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas W MOJEKYIspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0JII XUMHUYECKOTO
ANIEMEHTa B COEIMHEHUH, MOJSPHBIM O0BbEM, OKCHA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHUS,  XUMHYECKas  peakius,
KJIacCCU(pUKAIUSA peaKUUid: peakluu COCAMHEHHUS, PEaKIUH pPa3iokKeHUs, peaKiuu
3aMEILECHMs], pPEaKkUuu OOMeHa, 3K30- W HHAOTEPMHUYECKHE PpEaKUUH, TEIUIOBON
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTroma, aroMHas OpOuTab,
paauyc aroma, XMMHYECKas CBS3b, MOJSIPHAS M HEMNOJISPHAs KOBAJIECHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHUOH, pacTBOP, MacCOBas J10JIs BEIIECTBA (IPOLICHTHAS
KOHIIEHTpALIKsl) B paCTBOPE;

® JULTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHUX IMMOHATHA W NPUMEHATH 3TH
MOHATHS IPU ONIMCAHUU BELIECTB U UX MPEBPALLECHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIS COCTaBICHHUS (OPMYT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIIUN;

e OIpPEAENATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTEIECHBb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeeIEHHOMY KJIacCy CO€IUHEHUH 1o ¢dopMmynaMm, BHUJ XUMHYECKON CBSI3U
(KOBaJIeHTHasl U MOHHAsI) B HEOPTAaHUYECKUX COEIMHEHUSAX;



epackpbiBarb cMmbIci Ilepnonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nosoxkeHuss B llepuonnueckoil cucrteme, 3aKOHOB COXPAHEHHUsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs], 3aKOHa ABOrajpo;

®OMUCHIBaTh W XapaKTepus3oBarh TabnuuHyro Qopmy llepuoanueckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «aBHas noiarpynna (A-rpynmna)» u
«moboynass noarpynna (b - rpynmna)», mManbsie U OonblliMe TEPUONABI, COOTHOCUTD
0003Ha4YeHMsI, KOTOpble UMetoTCs B Tabnuie «llepuoanyeckas cuctema XUMHUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3apsj] sApa, oOIlIee YHUCIO BJIEKTPOHOB U
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJacCU(ULIUPOBATh XUMUYECKHUE FIEMEHTbI, HEOPIrAaHUUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEaKLMUU BEUIECTB, MO TEIJIOBOMY
sbdexry);

e XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB, TOATBEP)KJas ONUCAHWE TMPUMEpPAMU MOJEKYISIPHBIX  YpaBHEHHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MTPOTEKAHUS XUMUUYECKHUX MTPEBPAIICHUI B PA3IMUHbBIX YCIOBUSIX;

® BHIUUCIISITh OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTTI0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHHS, MACCOBYIO JIOJII0 BEIIECTBA
B PAcTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIINH;

® IPUMEHSTh OCHOBHBIC ONEpPAllMU MBICIUTEIBHON ACSTENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 00001IeHHe, CUCTEMAaTH3alINI0, KJIacCU(UKAIINIO, BBISIBICHHE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBbIE = METOMAbl  TO3HaHUS —  HaONIONEeHHWe,  U3MEpeHHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbIi U MBICIEHHBIN);

eciieIOBaTh IpaBWJaM IIOJb30BAHUS XUMHUYECKOM TMOCyaod U J1abOpaToOpHBIM
000OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOyYCHUIO W COOMPAaHHMIO TIa3000pasHBIX BEIIECTB (BOZOPOAA W KHCIOPOJa),
IPUTOTOBIICHUIO PAacTBOPOB C ONPENEIEHHOW MacCOBOM [0JIEM pPacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBAaTh M  MPOBOAUTH XUMHUUYECKHE HKCIIEPUMEHTHI IO
pPacIiO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHCIOT C MOMOIIbIO UHIUKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

K xoniy oOydenus B 9 kiaacce mpeIMeTHBIE pPe3y/lbTaThl Ha 6230BOM YPOBHE JTOJKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHMIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHHWOH, IIPOCTOE€ BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl peaKius,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, DJIEKTPOJUTUYECKAs JUCCOLMALUSA, PEaKLIUU
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble pEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HOHHAs, METAaJUIMYecKas), KpUCTaUInYecKas
peméTka, KOppo3usi METAIIOB, CILJIABbI, CKOPOCTh XUMHUYECKON pEaKI1u, MPEAEIbHO
nonyctuMas konrenrpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHSATUHW U MPUMEHATH 3THU
MOHSATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHU;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpMyT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKLINM;

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO0 COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEQUHEHUH 1Mo (opMysiaM, BHJI XMMHUYECKOHN CBSI3M (KOBaJIEHTHAsi, MOHHAs,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsA]l HMOHA IO XUMHUYECKOM



dopMyne, XxapakTep Cpellbl B BOAHBIX PACTBOPAaX HEOPTAHMUECKUX COCAMHEHUH, TUII
KPUCTAJZINYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBarb cMbIci [lepuoanueckoro 3akona /. . MeHnaeneesBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: OMUCHIBATh U XapaKTepu30BaTh TabIUUHY0 popMmy [lepuoguueckoii
CHUCTEMbl XMMUYECKUX JIIEMEHTOB: pa3iuuaTh MOHATUSA «JIaBHas mnoarpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble W OoJbIIME MNEPUOJBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B TNEpUOAMYECKOW Tabiauue, ¢
YHUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
W 3apsja sapa, olliee YuCIOo SJIEKTPOHOB M PACHPEACICHHE UX MO0 3JIEKTPOHHBIM
CJI05IM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUN B Mpejenax MaJlbIX MEPUOA0B U TIIaBHBIX MOATPYIII C YYETOM CTPOCHHS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakiuu (10 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENEHEH OKUCICHHS] XUMUUYECKUX 3JIEMEHTOB);

e XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHEeU(PUYECKHEe XUMUYECKHE CBOWMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPIK/asi ONMMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® COCTaBJISITh YPABHEHUS DJIEKTPOJIUTUUECKOM TUCCOLMALIMN KUCIIOT, IIEJI0YEH U COJIEH,
NOJHBIE M COKpAIEHHbIE YpPAaBHEHUS pPEaKIUMHA HOHHOTO OOMEHa, YypaBHEHHS
peakiuii, TOATBEPXKAAIONIMX CYIIECTBOBAHME TE€HETUYECKON CBSI3M  MEXIY
BEIIECTBAMU Pa3JIMYHbBIX KIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO 0ajlaHCa ATHX PEeaKIIUii;

® IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXHOCTH
IPOTEKaHUsI XUMUUYECKUX MTPEBPALLIEHUN B PA3JIUUHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOTTI0 XUMHUYECKOTO 3JIeMEHTA 10 (opMyJie COSIUHEHUS, MACCOBYIO JIOJII0 BEIIECTBA
B PacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEeaKINu;

ecoONIONaTh TMpaBWja I[OJIb30BAHMS XUMUYECKOW TOCYIoM U  J1abopaTopHBIM
o0OpyIOBaHMEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHUCIIOTO ra3a);

® [IPOBOJUTH PEAKLNH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpHA-, OpoMua-, HOAWA-, KapOoHar-, docdar-,
CWJIMKAT-, Cyib(aTr-, TUIPOKCHI-MOHBI, KATUOHBI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEUIECTB;

® [I[PUMEHSATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHeHHE, O0O0OIIEeHHEe, CUCTEMATH3aIMI0, BBISBICHUE MPHUUYNHHO-CIEICTBEHHBIX
CBA3€UM — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4dHbIe METOJBI TIO3HAHUS — HAONIOJCHHWE, W3MEpPEHHUEe, MOJEIUPOBaHNE,
SKCIEPUMEHT (peanbHbIi u MBICJIEHHBIN).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KVIACC
KosnuecTBo yacos
Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHnoBaHue pa3ieioB U TeM MPOrpaMMbl KoHTpoJbHbIE IlpakTHyec
n/m Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTbI KHe padoThl
Pa3nen 1. [lepBoHauaibHbIE XUMHYECKHE TOHATHS
XuMmust — BakHast 00J1aCTh €CTECTBO3HAHUS U
1.1 N 5 2 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTHYECKOM JIEATEITIPHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMHu4ecKue peakiuu 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BeleCTB
2.1 Boznyx. Kucnopoz. [lonsitue 06 okcumax 6 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonarue o KucaoTax u cosax 8 1 bub6moreka I{OK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [Torstue 06 ocHOBaHUAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.4 OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHUM 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
Hrtoro no pasaeny 30

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoguyeckas cucreMa xumudeckux iemenToB JI. U. MenaesneeBa. CTpoenue aToMoB. XUMHY€ECKasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIHU

[Tepuomanueckuii 3akoH u [lepuoaudeckas

3.1 cUcTeMa XUMUYECKuX 3eMeHToB /. U. 7 bubanoreka [1OK https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToMa
X .0 -
3.2 HMITACCRAT CBASD. LKHCTHTEIRHO 8 1 bubmnoreka [1OK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTENBHBIE PEAKIIUU
Hroro no paszneny 15 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
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9 KITIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMblI KoHTpoJIbHbIE IlpakTHyec
n/n Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI KHe padoTsbl
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIHH
I1 0. I
11 OBTOPEHHE 1 YIIYOICHHE SHARHI OCHOBHBIX 5 1 Bu6maorexa LIOK https://m.eds00.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHUHe SAKOHOMEPHOCTH XUMIHECCKHX 4 bubmoreka I{OK https://m.edsoo.ru/7f41a636
peaxiuit
9 . X
1.3 JICKTPOTITITIECKAA IMCCOMHANIA. AMMIHCECKHE 8 1 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTajbl M MX COeTUHEHUS
OO0111ast xapaKTEpUCTHKA ec 3JIEMEHTO
2.1 11 XapAKTCPHCTHIA XHMHHCCKHIX SIICMEHTOB 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VI A-rpynmsl. ["amorenst
OO0111ast xapaKTEpUCTHKA ec 3JIEMEHTO
2.2 HIast xapaKrepi THK., XUMHHCCKHX SJCMEHTOR 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u €€ coeuHeHUS
06 e e eMe
2.3 T XApAKTCPHCTHIA XHMUHCCKHX SIICMEHTOB 7 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, pochop U X COSTUHEHUS
OO6mrast XapakTEepPUCTHKA XUMHUYECKUX JIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUN U UX 8 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHUS
Hroro o paszaeny 25
Paznen 3. MeTa/sIbl H HX COEAMHEHUS
3.1 OO01111e CBOIICTBA METAJIJIOB 4 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
3.2 BaxkHel11ne MeTaIlIbI U UX COETUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Paznen 4. XumMus u oKpy:kawias cpeaa
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4.1 BemiectBa u Marepuansl B KU3HU YEJIOBEKA 3 bubmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
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YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus. 8 kiacc: yuel. s obmeoopazoBarenbHbIX yupexaennii / O.C.
["abpuensn. - 3-e uzg., crpeotut. - M.: JIpoda, 2022. - 286 c.

Xumusi. kiace: yueb. s oomieoOpazoBarenbHbix yupexaeHuit / O.C.

["abpuensn. - 3-e uzg., crpeotut. - M.: JIpoda, 2022. - 288 c.

METOANYECKUE MATEPUAJIBI JIJISI YUUTEJISA
Beeaute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SAmykosa A. B. Hactonbhas
KHHTra yautens. Xumus. 8 kiacc: Metonuueckoe nocobue. - M.: JIpoda, 2021.
2. l'abpuensu O. C., AmykoBa A. B. Terpaab nis 1aboparopHbIX ONBITOB U
npakTuueckux padot. 8 knace. K yue6nuky O. C. 'abpuensna «Xumusl. 8
kiace». M.: Jlpoda, 2022.

3. l'abpumensn, O. C. Meronuueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusiy. 8 knace / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nmocooue k yueonuky O. C. ['abpuensna
«Xumusiy. 9 knace / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus: TexHoiorndeckue kaptol K yueOHuky O. C. ['abpuensina «Xumus.
8 kmacey: metoanueckoe mocodbue / JI. . AcanoBa. — M. : Ipoda, 2020

6. XuMus: TexHoiorndeckue kapthl K yueOHuky O. C. ['abpuensina «Xumus.
9 ximace»: merogudeckoe nocooue / JI. M. AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 kinacce: KoHTponbHbIE U TpoBepoUHbIe padoThl K yueoHuky O. C.
INa6puensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [lpoda, 2022. nannbie



N DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Beenutenannsiehttp://www.chemnet.ru I"azeta « XuMus» U CalT I yUUTEIIS
«S1 Uy Ha YPOK XUMHH»

http://him.1september.ru Equnas xomnekius LIOP: [IpenMeTHas KoJIeKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4uHbIC
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0Omieo0pa3oBaTesibHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickas omuminaia MIKOJIbHUKOB 110 XUMUN
http://chem.rusolymp.ru Oprannyeckast XUMHS: SJICKTPOHHBIA YUSOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: JIEKTPOHHBIN YUCOHHK
http://www hemi.nsu.ru OTKpeITBIH KOMIEIK: XUMHUS
http://www.chemistry.ru JlucraniinonHnas oJlMMITHaza Mo XUMHUK:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbBIN ITPOEKT
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