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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no XuMuM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBIEHAa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
oOmero obpazoBanus, npeactaBieHHbix B PI'OC OO0, a Taxxke Ha OCHOBE (eAepabHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHLEIMLUHU MPENoJaBaHus y4eOHOIro mpenMera
«Xumus» B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuM Aa€T TpEACTABICHUE O IIeisAX, OOIed cTparerun oOydeHus,
BOCIIUTAHUA M PAa3BUTUSA OOYyYalOUIUXCA CpPEICTBaMU Y4YEOHOro IMpeaMeTa, YCTaHABIMBAET
o0s13aTebHOE MPEIMETHOE COAEPKaHKE, MPEAYCMaTPUBACT PACIPEACICHUE €ro Mo KiaccaMm U
CTPYKTYPUPOBAHHE TIO pa3aesiaM U TEMaM MPOTPaMMBbI IO XUMUH, ONPEIEIISIET KOJIMYECTBEHHbIE
U KAueCTBEHHBIE XAPAKTEPUCTUKHU COICPKAHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
W3YYEHUS XUMUU C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEW OO0y4arouIuxcs, OMpelessieT BO3MOXKHOCTU IpeaMeTa
JUIsl  peanu3auudud  TpeOOBaHMM K pe3ylbraTaM OCBOCHHMS OCHOBHOM 0O0Opa3oBaTeslbHOM
OporpaMMbl Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUM K pe3ylibTaTaMm
oOydeHHMs] XUMUM Ha YypOBHE IeJied H3yueHMs] TpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-
NO03HABATEJIbHON JESATEIHHOCTH 00YYaIOUIErocs Mo OCBOCHUIO y4eOHOTO COACPKAHUS.

3HaHME XUMUHU CIY>KUT OCHOBOM 1Sl (POPMUPOBAHUS MUPOBO33PEHUSI 00YyHAIOIIETOCs, €ro
NOpECTAaBICHUNH O MaTepHAIbHOM E€IWHCTBE MHUPA, BAKHYIO pPOJIb UIPalOT (OpMHUpPYEeMbIe
XUMHEH NPeCTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTUH U 00 IBOJIOLUU BEIIECTB B MIPUPOJIE,
O MyTSAX peuieHus: rI00aJbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHs YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBOM 1 IKOJIOTHUECKONW O€30MacHOCTH, MPOOIEM 3paBOOXPAHEHUS.

N3yueHue xuMuu:

CIIOCOOCTBYET peaju3alii BO3MOKHOCTEH Il caMOpa3BUTUA U (POPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 0011el U GYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB WX  CaMOCTOSATEIbHOM  yuyeOHOH  JEesATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKMX YMEHUW, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKMU3HM, Tak H B
npo(heCcCUOHANIbHOM JESITeIIbHOCTH;

3HAKOMUT CO CHeuu(UKOd HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3MJIsiJa HA EIMHCTBO TNPUPOABI M YEJOBEKA, SBISETCS OTBETCTBEHHBIM JTaloOM B
(bopMUPOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0yYaIOLIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPONE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYEcKoe oOpa3oBaHUE
00y4aronuxcs.

JlaHHbIE HampaBJICHUS B OOYUYCHMHM XUMHUHM OOCCIEUMBAIOTCS CHEIU(DUKON comeprKaHHs
y4eOHOro TpeaMeTa, KOTOPBIM SIBISIETCS TMEAAarormueckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKN XUMHH HA OMIPEICTEHHOM dTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0ILEro 0Opa3oBaHMsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroUMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TTOHITHI XUMHUHU, OCHOB HEOPTaHUYECKON XUMHUH U
HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX OHATHN OPraHUYECKOU XUMUH.

CTpyKrypa conmepKaHus IpOrpaMMBI 110 XUMHUU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e¢ msyueHuro. CozepxaHue CKIAIBIBACTCS U3 CUCTCMBI MOHATHH O XUMHYCCKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHH O XMMHUUYECKOW peakiuu. O0e 3T CHCTEMBbI
CTPYKTYPHO OPraHHU30BaHbl M0 NPUHLMIY MOCJIEAOBATEIBHOIO PA3BUTHS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYE€HUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3H;

— IpeACTaBICHUN 00 SIEKTPOTUTHYECKON JUCCOMALIUU BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH MOJYYECHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCA IMOCIEAOBATEIbBHO OT OJIHOTO YPOBHS K JApPYyromy,
BBITIOJIHSSL (YHKUIHMKM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS UM BO3MOXKHOCTEH
MPAKTUYECKOTO TPUMEHEHHUS U TTOJIYYEHHS U3y4YaeMbIX BEILIECTB.

OcBoeHune mporpaMMbl MO XUMHUHM CHOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHUS O
XUMHYECKOM COCTABISAIONICA HAYYHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOM NIPUPOIBI,



LIEHHOCTHOI'0 OTHOILIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. M3yuenune xumuun
MPOUCXOAUT C TPHUBICYCHHUEM 3HAHUM M3 paHee U3YYECHHbIX YYEOHBIX IMPEIMETOB:
«Oxpyxaronui Mmup», «buonorus. 5—7 knacced» U «PuU3nKa. 7 KIacey.

[Ipu n3yuyeHnH XUMUU POUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa U KaK OHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJBTYpHL. 3ajlaya y4yeOHOro mpeaMera COCTOUT B (hOPMHUPOBAHUU
CUCTEMbl XMMUYECKHX 3HAHUM — Ba)XXHEUIIMX (PAKTOB, MOHSTHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUHM, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, s3blka HayKH, B
MPUOOIIEHUHN K HAyYHBIM METOJaM TO3HAHUS MPU U3YYCHUU BEIIECTB M XUMUUYECKUX PEAKIIUN,
B (opMUpOBaHMM U PA3BUTUU TO3HABATEIIBHBIX YMEHUW W WX NPUMEHEHHH B Yy4eOHO-
MO3HABATEILHONW M Y4EOHO-UCCIIEI0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUHU MPaBUJI 0€30MacHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEHEBHOM JKU3HMU.

[Ipy W3y4eHMH XUMHUU HA YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs Ba)KHOE 3HAYEHUE
npuoOpesn Takue 1eu, Kak:

— (popMupoBaHUE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSTEIbHOMY MPHUHSATHIO PEIICHUN, CIOCOOHOW aganTHpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HH;

— HAaNpaBlI€HHOCTh OOY4YEHHUsI Ha CHCTEeMarhuyeckoe TMpUOOIIeHHe O0O0ydaroImuxcs K
CaMOCTOSAATEJIbHOM  TO3HABaTEeJIbHOW  JEATEIbHOCTH, HAyYHbIM  METoJaM  IO3HAaHUf,
(GbOopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— o0ecrneyeHre YCJIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYarOIMIMMHCS OIIbITa
pa3HooOpa3HON JEeSTENbHOCTH, MO3HAHUS M CaMOIMO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIM), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JIJIsl Pa3IMYHbIX BUIOB JEATEIHLHOCTH;

— (popmupoBanue oOuel PyHKIIMOHATBFHON U €CTeCTBEHHO-HAyYHON IPAMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH U OLEHUBATH SIBJICHUS OKPYXKAIOLIEro MHUpa, MCIOJb3ysd 3HAHUS U
OTBIT, TIOJIYdYECHHBIE TPH W3YUYCHHH XHUMHH, MPUMEHATh HUX MpPU peElieHuH mpobdieM B
MOBCEIHEBHOM KU3HU U TPYNOBOH JAESATEIHHOCTH;

— (opMuUpOBaHUE y 00YYAIOIIMXCS TYMAHUCTUYECKUX OTHOIIECHUM, TOHUMAaHUS [IEHHOCTU
XUMHYECKUX 3HAHWUW I BBIPAOOTKM HKOJOTUYECKH II€IECO00pa3HOro MOBEACHUS B OBITY H
TPYIOBOM NIEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOAHOU
Cpellbl;

— pa3BUTHE MOTHUBAIlMM K OOy4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY ITPO( IS U HANIPABICHHOCTH JaJIbHEHIIIETO 00YICHMUS.

OO61iee 4Kcio 4yacoB, OTBEIEHHBIX IJIsi U3yYEHUsS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanwus, coctapiseT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce —
68 yacoB (2 yaca B HEJIEJIIO).



COAEPXAHUE OBYYEHUA

8 KITIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. OU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHME BemecTB. [loHsaTue o
MeTo/IaxX Mo3HaHus B XuMuu. Yuctelie BemecTBa U cMecu. CocoObl pa3zieieHus: CMecen.

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

Xumunueckas (opmyna. BaleHTHOCTh arOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa BemiecTB. OTHocuTenbHass aromHas Macca. OTHOCUTENbHAS
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MonspHass macca. B3auMoOCBsA3b KOJIUYECTBA, MAcChl U
qucia CTPYKTYPHBIX €IUHMUIL BeriecTBa. Pacuétel o hopMynamM XUMUYECKUX COCTMHEHUIM.

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

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY0H, MpaBwiiaMu paboThl B J1a00OpaTopuu U MpuéMaMu
oOpaiieHust ¢ 1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U OnucaHue (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOmMoneHUe (u3nyeckux (TUIaBICHUE BOCKA, TasHHE
JbJla, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJCHCAIIUS BOJbl) U XUMUUECKUX (TOpeHUe
CBEUM, MPOKAJMBAHUE MEIAHOM MPOBOJOKH, B3aMMOJCHUCTBHME MeEJa C KUCJIOTOMN) SBJICHUU,
HAOJIIO/ICHNE U ONMCaHUe TTPU3HAKOB IMTPOTEKAHUS XUMUUECKUX peakIuii (pa3iokeHue caxapa,
B3aUMOJICHCTBUEC CEPHOM KHUCIIOTHI C XJIOpUAOM Oapwuis, paziokenue ruapokcuaa menu (1)
IIPU HarpeBaHWH, B3aMMOJICHCTBHUE kene3a ¢ pacTBopoM conu meau (Il), uzyyenue crnocobon
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHME, NUCTUIUISAIUS,
xpomarorpadus, TMpOBEIEHWE OYUCTKU IOBAPEHHOW CONM, HAOJIONEHHEe W OINHUCAHHE
pE3YJIBTaTOB MPOBEJAEHHUS OMbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJieJield MOJIEKYN (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 35eMeHT M MPOCTOE BEILIECTBO.
Haxoxnenue xkuciopoma B TpHupone, (QU3MYECKHE U XUMHYECKHE CBOWMCTBA (peakiuu
roperusi). Okxkcunbl. [Ipumenenue xkuciopoma. CrocoObl MOMy4YeHUS KHUCIOpOAa B
naboparopuu U MPOMBIILIEHHOCTU. KpyroBopoT kuciopozaa B npupojae. O30H — ajuioTporHas
MOIHU(UKAIISA KHCIOPOIA.

TermoBoit 3 dekT XUMHUECKOW peaklnu, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- H
ASHAOTEpPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A PeKTa, pa3pymeHrne 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocrtoe BemecTBo. HaxoxaeHuwe Bomopoma B IPUPOJIE,
duznueckre 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TofTydeHus. Kuciors: u conu.

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

®usnyeckne cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBIIIEHHbIE PAacTBOpBl. PacTBoprMOCTH BemiecTB B BoJe. MaccoBasi 10Js BEIIECTBA B
pactBope. XuMHUecKre cBoicTBa Bonbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoTt BoJbl B Mpupoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
MPUPOIHBIX BO/I.

Knaccudukamuss Heopranmdeckux coenuHennid. Oxcunbl. Kimaccudukanus OKCHIIOB:
coseoOpazytonue  (OCHOBHBIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpa3yrollne.
Homenkmarypa oxcuaoB. Pu3znueckue W XUMHUYECKHE CBOWCTBA OKCHAOB. llomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukamuss ocHoBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @uU3nM4ecKkre U XUMHYECKHE CBOMCTBA OoCHOBaHU. [losydenue
OCHOBAHUM.

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

Comu. Homenkiarypa coneil. @usnyeckue 1 XMMUYECKUE CBOMCTBA coieil. [lonyuenue
COJIEH.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepuUMenm:

Ka4yeCTBEHHOE OMpEJIeNICHUE COJep KaHusl KUCIOpOo/ia B BO3/IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHUE U U3YyUYCHHE CBOMCTB KHUCJIOpPO/Aa, HAOJIONEHHE B3aUMOJEHUCTBUSI BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OINMUCAHUE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, pPacllO3HABAaHUE U
W3yYeHUE CBOKMCTB BOgoOpoaa (ropeHue), B3aumMonehcTBUe Bomopoaa ¢ okcumom menu (1)
(BO3MOXXKHO  HMCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIIOneHHE  O00pas3loB  BEHIECTB
KOJIMYEeCTBOM | MOJIb, MCCJIEIOBAaHME OCOOCHHOCTEW PAaCTBOPEHMsI BEIIECTB C PA3IUYHOM
pPacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEHACIIEHHOW MAacCOBOW  JOJIEU
PacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHE BOJLI C MeETaulaMu (HaTpUeM U KaJlbIIEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPHUAIOB), MCCJIEIOBaHHE OOpPa3I0OB HEOPraHUYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejo4el, u3zydeHue BiaumojerctBusi okcuna meau (ll) ¢ pactBopoMm cepHoit
KHCJIOTBI, KHUCJOT C METaJUlaMM, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHME OJHOIO MeTauia JAPYyruM H3 pacTBopa COJH, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHe1me Ki1acchl HEOPraHUYECKUX COEIMH CHUI.

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

[lepBble MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX dJeMeHTOB. [loHsiTHE O Tpymmax
CXOJIHBIX DJJIEMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMENIbHBIC METasUIbl, TaJIOTeHbl, WHEPTHBIC
rasbl). JIEMEHThI, KOTOpbIe 00pa3yroT aM(POTEpHBIE OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepuommueckas cucrema xumMudeckux »siaemeHroB [l. .
MenneneeBa. KoportkonepuonHass u jaiuuHHonepuogaHas (opmel [lepronnueckoil cuCTEMbI
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
NOPSIAKOBOIO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX sjaep. W3orombl. OnekTpoHsl. CTpoeHwue
AIIEKTPOHHBIX 000JI0ueK aToMOB mepBbIX 20 XuMHUYEeCKHX »dJIeMeHTOB [lepuoamueckoi
cucteMmsl J[. . MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJ0KEHUIO B
[Tepuonnueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJTINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOJIaM.

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

XuMHU4YecKass  CBA3b. KoBanentHas  (mosisipHasl W HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPUILIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnEPUMEHm

M3y4YeHHE OOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHIA
LHMHKA C PACTBOPAMU KHCJIOT U LIEJIOUEH, MPOBEICHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COSIUHEHNUS ).

Mescnpeomemmuoie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€H MPU U3YUEHUU XMMUU B 8 KJIaCCE OCYIIECTBRISAETCS
yepe3 MCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHSTHUH,
SIBJISIFOIIMXCS. CHCTEMHBIMM JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0O LIUKIIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHSA: HAy4yHbId (PakT, rumore3a, TEOpPHUs, 3aKOH,
aHanM3, CHUHTE3, KiacCU(pUKalUsi, TEPUOANYHOCTh,  HAOMIOACHUE,  OKCIIEPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, ra3, (U3NUYECKHE BEJIUYUHBI, €AUHULIBI U3MEPEHUS, KOCMOC, TIAHETHI,
3BE311b1, ComHILE.

buonorus: dorocuntes, npixanue, omocdepa.

l'eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYECKasl peaKUMs

[Tepuonnueckunt 3axkoH. llepuommueckas cucrema xumMudeckux odiaemeHroB [, .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsl U UX COCIUHEHUNW B COOTBETCTBUU C
MOJIOKEHHEM 3JIEMEHTOB B [leprnonnueckoid CucTeMe U CTpOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHWYECKOW CBSA3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTbH CBOWCTB BELIECTBA OT THUIA KPUCTAJLIMYECKOM PELIETKUM U BUJIA XUMUYECKOU
CBA3MU.

Knaccuduxanus u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKUE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAUHECHUH, TeHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxanus XuMHU4eCKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (10 YUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIoBOMY 3G dekTy, Mo HU3MEHEHHWIO CTeleHEeH
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO yYaCTHUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu XxuMu4eckor peaknuu. [ToHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [loHATHE O TOMOTeHHBIX M TeTEpPOreHHbIX peakuusax. [lonstue o
karanu3e. lloHsitTue o xumuueckom paBHOoBecuu. DakTophl, BIMSAIONIME HA CKOPOCTH
XUMUYECKON PEAKIINU U TTOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHOU peakiuu. COCTaBICHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTIOIb30BAHMEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOJUThL. KaTnoHsI,
AHUOHBI. MexaHu3M JUCCOLMAIMUA BEUIECTB C PA3IMYHBIMU BUJAAMHU XHUMHUUYECKOW CBA3HU.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YClIoBUsI MPOTEKAHUS peakIuii HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolicTBa KUCIOT, OCHOBAaHUW U COJIEH B CBETE
NpeICTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBbIE peakIMM HAa HOHBI.
[ToHsATHE O TUAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (rpadura W aiMasa), CJIOKHBIX BEIIECTB (XJIOpPHAA HaTpHs),
UCCJIEZIOBAHUE 3aBUCHUMOCTH CKOPOCTM XUMHUUYECKOW pEaKUUu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, HCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUALIAN
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIOIb30BAHUE BHUAEO MATEPHUAJIOB), MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIil HOHHOTO oOMeHa (0Opa3oBaHHe
ocajika, BBIJEJICHUE Tra3a, 00pa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuid (TOpEHUE, peakly pas3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C IMOMOIIBK) KAYECTBEHHBIX PEAKLIHMM HA HOHBI,
pEILICHUE PKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJliibl M UX COCAMHEHM S

OO6miast xapaktepucTuka TamoreHoB. OCOOCHHOCTH CTPOCHHUS arOMOB, XapaKTEpHBIC
creneHn okucieHus. CtpoeHne W (U3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA HAa MpPUMEpPE XJopa (B3aMMOIEUCTBUE C METallylaMU, HEMETaJUlaMH,
menoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMUYECKUE CBOMCTBA, IMOJy4YEHHE,
NpUMEHEHHe. JlecTBUE XJjopa W XJIOPOBOAOPOAA HA OpraHM3M 4YesloBeKa. BaxHeimme
XJIOPHUJIBI U KX HAXOXKJIEHUE B IPUPOJIE.

O6mrast xapakrtepuctuka 37MeMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nYecKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPO/ia M CePhl. AJINIOTPOTTHBIE MOAU(MUKAIINK KUCIOPOAa U Cepbl. XMMUYECKHAE CBOMCTBA
cepsl. CepoBOmOpO, CTpOCHHE, (HU3MUECKHE W XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEACTABUTENU KUCIOTHBIX OKCUAO0B. CepHas KUCIoTa, PU3nuecKkue 1 XUMHUUECKUE CBOMCTBA
(oOume Kak mpeacTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMUUYECKHUE PEaAKIUU,
JeXxanue B OCHOBE MPOMBIIUICHHOTO CIOoco0a MOMydeHUs] CepHOM KucioThl. [IpuMeHeHue
cepHoil kuciaotrbl. ColM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha Cyib(ar-uoH.
Haxoxnenue cepel u €€ coeAMHEHU B NpUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOMIEH



Cpelbl COEIMHEHUAMH Ccepbl (KUCIOTHBIE IIOXKIHW, 3arpsA3HEHHE BO3AyXa M BOIOEMOB),
crocoO0bl €ro NpegoTBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, paclpoCTpaHEHHE B MNpUPOAE, (DU3UYECKUE H
xuMHuueckue cBoiictBa. KpyroBopor azora B mpupone. AMMHak, ero (U3MYECKUE U
XUMHYECKHUE CBOWCTBA, MoiiydeHHWEe U npumeHeHue. Conu aMMOHHMS, MX (PU3NYECKHUE H
XUMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakuus Ha HMOHbI aMMOHMS. A30THas
KHUCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHE CBOMCTBA (0OIIME KaK MPeACTaBUTEIsI
KJlacca KHUCIIOT U crieuuduueckue). Mcrnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH Cpelbl COeIUHEHUSIMU
azoTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHME BO3[yXa, NOYBBI M BogoEéMOB). Docdop,
ayuiorponHeie Moaudukamuu docdopa, duszmyeckue M xuMuUueckue cBoucTBa. Okcun
dochopa (V) u dochopnas kucinora, GU3NUYECKHE U XMMHYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAJIbHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHUS. YIIIEepol, AJTIOTPONHbIE MOAU(PUKALIMY, PACTIPOCTPAHEHHUE
B npupone, GusmdYeckrue W XUMHYECKHE CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. OKcubl yriaepoaa, ux (Gu3n4eckue U XMMUYECKHe CBOMCTBA, IEMCTBUE HA JKUBbBIE
OpraHu3Mbl, MOJIy4YeHHE U MPUMEHEHHUE. DKOJIOTHYECKUE MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yrnepoza (IV), rumnoresa 1106a16HOT0 MOTSILICHHS KITMMATa, MapHUKOBbI 3¢ deKT. YronbHast
KACIoTa U €€ conu, uX (U3MYECKHe U XUMHUYECKHE CBOMCTBA, MOJyYEHHE M MpPUMEHEHHE.
KavecTBenHnasi peakuusi Ha kapOoHaT-uoHbI. Mcnonb3oBanue 1<ap60HaTOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIJepoaa
(MeTaH, 3TaH, STWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciota). [IpupoaHbie
UCTOYHHUKHU YITIEBOJOPOIOB (yroyib, MPUPOIHBIN Ta3, HE(PTh), MPOAYKTH MX MepepadOTKH
(Oen3uH), ux poiab B OBITY W NpPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBAX: JKMpax, Oeikax, yreBolaxX — M HMX pPOJIM B KU3HU dYelloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuunii, ero ¢usnyeckne ¥ XUMUYECKHE CBOWCTBA, IMOJYYEHHE U TPUMEHEHHE.
Coenunenust kpeMHus B mpupoae. OOmme mnpencraieHus o6 okcune kpemaus (1V) u
KpeMHueBOM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiue cTpouTelbHbIE MaTepHalbl: KEpaMHKa, CTEKIIO, LIEMEHT, OETOH, Kele300€TOH.
[IpoGnembl 6Ge30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00Pa3I0B HEOPTraHNYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOAECHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue GU3NYecKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUN (BO3MOXKHO
MCIIOJIb30BaHNE BHUACOMATEPHUANIOB), O3HAKOMIICEHHE C 00pas3lamMu XJIOpUI0B (TaJIOTEHHIIOB),
O3HaKoMJieHMe ¢ oOpa3lmaMu ceppl M €€ COECOUHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEepHaloB), HaOMIOAeHHe Ipolecca OOyIIMBaHUS caxapa 0] JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, HM3yYEHHE XHUMHUYECKHX CBONCTB pa30aBICHHOM
CEepHOW KHUCJIOTHI, TMPOBEACHUE KAYeCTBEHHOW pEeaKIuu Ha CylbhaT-uoH U HAOIIOACHUE
nmpu3HaKa e€ MpPOTEeKaHUs, O3HAKOMIICHHE ¢ (PM3MYeCKUMH CBOMCTBaMHU a30Ta, ¢pochopa u ux
COeMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BHUAEOMATEpUANIOB), oOOpa3laMu a30THBIX H
docopHBIX ynoOpeHMii, TOITydeHHE, COOMpaHHEe, PACMO3HABAHME W H3YUYCHHE CBOICTB
aMMUaka, MPOBEICHUE KAaueCTBEHHBIX PEAKIIMN Ha MOH aMMOHHS U ¢Gochar-uoH U u3ydeHue
MPU3HAKOB MX NPOTEKAaHMS, B3aMMOJCHCTBHE KOHUECHTPUPOBAHHOW Aa30THOW KHUCIIOTBHI C
MEZIbI0 (BO3MOXKHO HCITOJIB30BAaHUE BUJIEOMATEPUAIIOB), H3YUYEHUE MOJIETEH KPUCTAIUIMYECKUX
peméTok amMasza, rpadura, ¢QyiepeHa, O3HAKOMJIEHHE C TMPOIECCOM  ancopommu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOJy4YeHUE,
coOupaHue, paclo3HaBaHME€ W U3YYEHHE CBOWCTB YIIEKHUCIOrO Tas3a, [pPOBEACHHE
KaYECTBEHHBIX pEakluil Ha KapOOHAT M CHUJIMKAT-UOHbI M HW3Y4YEHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C NPOAYKIHUEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, pPEIIeHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BaxkHelue HeMeTaibl U UX COCTUHEHUS».

MeTanbl ¥ UX COeIMHEHUS



OO6masi xapakTepUCTUKAa XUMUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nonoxxeHuss B llepuommnueckon cucreme xumuueckux avieMeHtoB [[. 1. MenpeneeBa u
cTpoeHust aroMoB. CTpoeHune MeTaioB. MeTraueckass CBSI3b M MeETalInyecKas
KpHUCTAJUINYECKAsA PEMIETKA. DIEKTPOXUMUUYECKUN pAJl HANPSDKEHUN METauioB. PU3NYECKHE
U XUMHUYECKHUE CBOMCTBa MeTajuioB. OOmme cnocoObl momyueHus MmetayuioB. [loHstue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT KOoppo3uu. CriaBbl (CTallb, YyT'yH,
TIOpaTlOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilesnounbie MeTaIUIbL: NONOKEeHUE B [leproguyeckoil cucTeMe XUMMUYECKUX AJIIEMEHTOB
J. W. MeHnneneesa, CTpo€HME HX arOMOB, HaxoxiaeHue B Ipupoxne. Dusuueckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBl UM TUIPOKCUILI HATPUS U
kanus. [[puMeHeHne nea0uyHbIX METAJJIOB U UX COCIMHEHUM.

[IlesioyHO3EMENBHBIE METAJIbl MAarHuid M KajblUi: MojoxkeHue B llepuonnueckoi
cucteMe xuMudeckux diiemeHToB J[. Y. MeHnneneeBa, CTpoeHMEe UX aTOMOB, HAaXOXKICHHUE B
npupoje. Pu3ndyeckrue 1 XMMUYECKUE CBOMCTBA MAarHus M Kajablius. BaxHele coeTuHeHns
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxenue B Ilepuonnueckoit cucrteme xumMuueckux snementoB I, U.
MenpeneeBa, CTpOCHME aToMa, HaxXoXJeHue B npupone. Dusznueckue U XUMUYECKUE
cBOMCTBa amoMUHUS. AMGOTEpPHBIE CBOMCTBA OKCUJIa U TUPOKCHUA ATFOMUHHSL.

Kenezo: mnonoxenue B llepuomanueckoid cucteMe XuUMHUUYECKHX dneMeHTtoB [[. .
MenpeneeBa, CTpOCHUE aroMa, HaxoXJAeHuWe B npupoae. DPU3MYECKUE U XUMHUYECKHUE
cBorcTBa >kenesza. Oxcunpl, runpokcuabl U comu xene3a (Il) u xeneza (l11), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C O00pa3llaMd METaJJIOB W CIUIABOB, MX (PU3MUYECKUMH CBONCTBaMH,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HMCIIOJb30BAaHUE BHJICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA KajbllUd W HATpusi C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB), HUCCIEAOBAHUE CBOMCTB JKECTKOW BOIBI, Ipolecca
TOpeHus keje3a B KHUCIOopoae (BO3MOXKHO HCIIONIb30BaHHE BHUACOMATEPHUANIOB), MPHU3HAKOB
OPOTEKaHUsl KAYECTBEHHBIX PEAKIMN HAa MOHBI: MATHUS, KaJdblUsl, aJFOMUHUS, [IMHKA, XKeJe3a
(I u xene3a (I11), mequ (11), HaOIrOAECHUE W OMKMCAHKE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMM HaTpusi, Kalusg M Kaiblug (BO3MOXKHO HCIIONB30BAaHUE BHAEOMATEPHUAIIOB),
uccieoBaHue aM(POTEPHBIX CBOMCTB IMAPOKCUIA aIFOMUHMS U TUIPOKCHUIA IIMHKA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelmme MeTaibl ¥ UX COETUHEHUS.

XuMHA U OKPYKAIIAs cpeaa

BemecTBa n Marepualibl B TOBCEHEBHOW KU3HU YEJIOBEKA. be3omacHOe HCITOIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOrax U
OTpAaBIICHUSIX.

XHUMHYECKOE  3arpsA3HEHHE  OKpykKawmoumed cpeapl  (IpeneiibHas — JOIMycTHUMAas
KOHIIeHTpaIus BemiecTs, nanee — [1/IK). Pons Xxumuu B pereHnn 3K0IOrndecKux mpooiemM.

Xumuueckuil IKCnepuUMeHm:

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

Mesrcnpeomemmoie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€HM IPU U3YYEHUU XUMHUH B 9 Kilacce OCYIIECTBISIETCS
yepe3 HCIOJMb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOopus,
aHanM3, CHUHTE3, KiacCUpUKaWsig, TEPUOANYHOCTh, HAOMIONEHHWE,  OKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeTb, SBICHUE, TMAPHUKOBBIA J(P(HEKT, TEXHOJIOTHS,
Marepua’bl.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAaKTUBHOCTh, MOJICKYJA, OJJEKTPUYECKUUA 3apsll, IPOBOAHUKH, IOJYIPOBOJHHKH,
JTUAJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO0, OOBEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras,
pacTBOp, PAacCTBOPUMOCTb, KPUCTAJUIMYECKass pEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIIMYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3bI, COJHIIE.

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

l'eorpadusi: armocdepa, ruapocdepa, MuUHEpalbl, TOPHbIE TMOPOJbI, IOJE3HbIE
HCKOIIAEMBIE, TOIUIMBO, BOJHBIE peCypchl.



IVIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHuss XUMHU B €IUHCTBE Y4YeOHOM U BOCHUTATEIbHOM
NESATeIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCUHUCKUMHU COIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I1IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMHU
MOBEICHUSI M CIIOCOOCTBYIOT IMpolieccaM CaMOINO3HAHUsS, CaMOpPA3BUTUS U COLMAIU3ALUU
00y4aronuxcs.

JIMYHOCTHBIE PE3YAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHUE OTbITA ACSITEIHLHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIEJIMIO0, TMOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKH B JKHM3HH COBPEMEHHOTO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHON MHpOpMaLUel 0 MePeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEICTABICHUSI O COITMAJBLHBIX HOpPMaxX M MPaBWIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOM COBMECTHOM JESATEIBHOCTH IMPHU BBIMOJIHEHUH Y4E€OHBIX, MO3HABATEIBHBIX
3a/1a4, BBITIOJIHCHUU XUMUUYECKHUX OKCIEPUMEHTOB, CO3JlaHUM Y4YE€OHBIX ITPOEKTOB,
CTpeMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpollecce€ dTOoM ydeOHOU
NEeATENIbHOCTH, TOTOBHOCTU OLICHHBATh CBOE IOBEIEHUE M TMOCTYNKHW CBOMX TOBApHIIEH C
NO3WLIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIJIEACTBUI OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO PA3BUTHS HAYKH U COCTAaBIIAIOLINE OCHOBY LA
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, MPEICTaBlIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aHMMOCBA3SX YEJIOBEKA C NPHUPOAHOU Cpelnou, O
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

NO3HABATEJIbHbIE MOTHUBBI, HAIPABICHHBIE HA MOJYYECHHE HOBBIX 3HAHUI MO XUMUH,
HEOOXONMMBIC Il OOBSCHCHHs HAOIIONACMbIX MPOLECCOB M SIBICHUM, [03HABATCIBHOM,
MHQOPMALMOHHOM U YWTAaTeIbCKOH KYIBTYpBI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBHOH
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPaBOYHOM JIMTCPATypOH, NOCTYHHBIMH TEXHHYCCKUMH
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYEHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW U HCCIENOBATEIbCKON JAESITEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEeHUS B JajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU MU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 37I0OPOBBIM 00pa3 >KW3HH, OCO3HAHWE TOCIEJACTBUNA U HEMPUITHE BPEIHBIX
MPUBBIUCK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KYPEHWs), HEOOXOMMMOCTH COOIOACHUS
mpaBmwI 0€30MAaCHOCTH MPU OOpAIICHHH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY M peaibHOM
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEPEC K MPAKTHUECKOMY M3yUCHHUIO TPo(eccuii u Tpyaa pa3audHOro poyia, YBaKCHHUE
K Tpydy M pe3yibraramM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMI [0 XUMHUHM, OCO3HAHHBIA BBHIOOP WHIMBUIAYAIbHOU TPACKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHUMMHH,
0OI1IECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycremHoi npodhecCuOHANIbHON AesSTEIbHOCTH
U pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCThH aJalTHUPOBAThCs B MPO(eCcCHOHATBLHOU

cpene;



6) IKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECOO0Pa3HOE OTHOIICHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBaHUS, MOHUMAaHUE IIEHHOCTHU 3JJ0POBOr0 U 0€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3HMYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOCHUS MPaBUII 0€30MacHOTO MOBEACHUS MPU paboTe C
BEILIECTBAMU, a TAKKE B CUTYyaIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4aeMbIe MPU W3YYCHHH XUMUHU, IS PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXKaloLled MPUPOAHOM CPEAOM, I MOBBILMICHUS YpPOBHSA
AKOJIOTMYECKOM KYJIBTYpbI, OCO3HAHUS TTI00AJIBHOTO XapakTepa SKOJIOTHYECKUX MpoOjIeM U
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHLHOM, KOMMYHUKATUBHON U COIMANIbHON MPaKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE I (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHbIC TOHATHUS (3aKOH, TEOPHUsI, TPUHITUII, TUTIOTE3a, (PAKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpPhI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHWUU M3 3THX MPEAMETOB (HOPMHUPOBATH
IpeICTaBICHUE O IEJIOCTHOM HAyYHOU KapTHHE MHUPA, U YHUBEPCAIbHBIC YUeOHbIE IEHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATHBHBIE,  PETYIATHBHBIE),  KOTOpble  OOECIEYHBAIOT
dbopMHUpOBaHUE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHWU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKHX TIOHATHH (BBIICIATH WX XapaKTepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSATHUSMH), HCIONB30BaTh TOHATHUS IS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBJICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIaCCU(UKAIIMN XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIMi, YCTaHABINBATh MIPUIUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHUS
(MHAYKTUBHBIC, EyKTUBHBIC, 110 AHAJIOTHH ), /IeJIaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHUE MPUMEHSTH B MPOIIeCcCe MO3HAHUS MOHATUS (TTPEAMETHBIC U METaIPeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHU, UCIOIb3YeMbIE B XMMHH, MPEOOPa30BLIBATH IIUPOKO
IpUMEHSEMbIE B XUMHUU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIEMEHTa), XUMHUUYecKas (opMmyna U ypaBHEHHE XHUMHUYECKON PEaKIMM — TPH PEIICHUU
y4eOHO-TIO3HABATEIBHBIX 3a/1ad, ¢ YYETOM 3THX MOJECJBHBIX IPEACTABICHUN BBIABISATH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIC CBS3U
U TIPOTUBOPEUMS B M3y4aeMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciaenoBare/ibCKkue AeCTBHA .

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKkk€ B KadeCTBE OCHOBBI IS (POPMHPOBAHMSI THUIIOTE3bI IO IMPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUM;

MPUOOPETECHHE ONBITA MO TUIAHUPOBAHUIO, OPTAHU3AIMK W TIPOBEICHHUIO YUCHHYCCKHUX
AKCIIEPUMEHTOB, YMECHHE HAOJIIOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIEHO MPOTHO3UPOBATh
ero pesynbrar, (GopmyaupoBarh 000OIIEHHUS W BBIBOABI I10 PE3YJIbTaTaM IMPOBEIEHHOTO
OTIBITA, MCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICSIaHHOM padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh M HHTEPIPETHPOBATH HWH(YOPMAIHMIO pPA3TUIHBIX
BHJIOB U (OpM IIPEACTABICHUS, TOJy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XHMHYECKOTO COJIEp)KaHMs, CIOpaBOYHbIE IocoOus, pecypcbl HMHTepHeTa),
KPUTHYCCKH OIICHUBATh IIPOTHBOPESUMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE MPUMEHSTH Pa3TMIHBIC METOJIBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpe MHMOPMAITUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIJIS BBIITOTHEHUS YYCOHBIX M IMTO3HABATEIBHBIX
3a7a4  OMpeAeiEHHOro TWMa, MNpHOOpeTeHHWe OmbiTa B O0JACTH  HCHOJb30BaHMS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJeHHE KYJIBTypOH aKTHBHOIO
HCIIONIB30BaHMS PA3JIMUHBIX ITOMCKOBBIX CHCTEM, CAaMOCTOSTEIIBHO BHIOMPATh ONTHMAJIBHYIO



dopMy npencTaBieHUs UHPOPMALUKA U WIUTIOCTPUPOBATh pEUIAEMbIe 3aJa4d HECIOKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduki 1 MX KOMOMHALUSAMH;

YMEHHUE HUCIOJb30BaTh W AHAJIM3UPOBATh B IpolleccCe y4eOHON M HMCCIEeN0BaTeIbCKON
NEeSATENbHOCTH HMH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiCTBA U
TpPaHCIIOPTa Ha COCTOSTHUE OKPYKAIOLIEH TPUPOIHON CPEIbI.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUs 3aJlaBaTh BOMPOCHI (B Xo/e Auajgora W (Wiau) JIUCKYCCHHM) IO CYIIECTBY
o0CyXJ1aeMOil TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEUIOKEHHOMN 3a1a4U;

YMEHHS TPEACTABIATh MOJYYEHHbIE PE3YyNIbTaThl MO3HABATEIbHOW MAESTENBHOCTU B
YCTHBIX M THCBMEHHBIX TEKCTaxX; JeJaTb MPE3CHTAINI0 pPEe3yIbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol  paboOThI 1O
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIBLHOU U
UCCIIEIOBATENIbCKOM ESITeIbHOCTU MPHU PEIIEHNH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE ydéTa
oOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMK (0OCYXIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOpPAMHAIMS COBMECTHBIX JEHCTBUN, OMNpENEICHHE KPUTEPUEB IO OIEHKE
KauecTBa BBIMOJIHEHHOW pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOATENbHO  ONpPENEesATh LMW  JeATEeIbHOCTH,  IUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATbH W TOPH  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbIOMpaTh HauOosiee 5P EeKTUBHBbIE CHOCOOBI pEIIeHHs YYeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOATENIFHO COCTABIISTh UM KOPPEKTHPOBATH MPEAJIOKEHHBIN
aJdrOpUTM JACHCTBUN MpU BBHIMOJIHEHUH 3aJaHU ¢ y4€TOM TOJy4YeHHUs] HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX W PEaKlUAX, OIEHUBATb COOTBETCTBUE MOJIYUYEHHOTO
pesyibprara 3asBICHHOW IIEJIM, YMEHHE WCIONb30BaTh W aHAJU3UPOBATh KOHTEKCTHI,
npejjaraeMble B yCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3VYJIBTATbI

B cocrtaBe mpenMeTHBIX pPE3YyAbTAaTOB IO OCBOCHHUIO 00s3aTENILHOTO COJEPKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (QenepanbHOil padouell MporpamMMmoi, BBIIESIOT: OCBOCHHbBIE
oOy4alolMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenupuuecKkue s
npeaMeTHOl obmactu «XuMHUsA», BUABI JEATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIpEeTallii, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B PAa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUAX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JTOJKHBI
OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHIA:

® PACKPBIBATh CMBICT OCHOBHBIX XHUMHYECKUX MOHITHI: aToM, MOJEKYJa, XUMUYECKUM
DIIEMEHT, TPOCTOE BEHIECTBO, CJIOXHOE BEIIECTBO, CMECh (OTHOPOMHAA W
HEOJHOPO/IHAsI), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYIsIpHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0JII XUMUYECKOTO
AlIEMEHTa B COEIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHWS,  XUMHYECKas  peakmus,
KJIacCU(pUKAIMS peaKklUUid: peakuu COEAMHEHUs, PEaKIUHU Pa3lIoKEHUs, peaKinu
3aMEeLICHUs, peakluuud OOMEHa, 3K30- U DHJIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOI
abdexT peakiuu, SAPO aroMa, SICKTPOHHBIM CIIOW aTtoMma, aroMHas OpOWTab,
paauyc aroma, XHUMHYECKas CBf3b, MOJSPHAs M HEMNOJSpHAs KOBAJECHTHAs CBA3b,
WOHHas CBSA3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi J0Js BelecTBa (IIPOLEHTHAs
KOHIIEHTpALIKsl) B paCTBOPE;

® WULTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHUX IMOHATHUA W NPUMEHSTh 3TU
MOHATHS IPU ONIMCAHUU BELIECTB U UX MPEBPALLECHUN;

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

e OIpPEACNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIECHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, NMPHUHAIJIEKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIAacCy COEIMHEHUN 1o ¢opMmyliaM, BHUJ XUMHYECKON CBSI3U
(KOBaJIEHTHAsl U MOHHAsI) B HEOPTaHUUYECKUX COECIUHEHUSX;



epackpbiBarb cMmbIci Ilepnonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHX JIEMEHTOB OT UX
nonoxkeHus:i B llepuonnueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs], 3aKOHa ABOrajpo;

®OMUCHIBATh W XapaKTepus3oBarTh TabnuuHyro Qopmy llepuoanueckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «aBHas noAarpynna (A-rpynmna)» u
«moboynass moxarpynna (b-rpynma)», manble W OonbUIME NEPUOABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMetoTcs B Tabnuie «llepuoanyeckas cuctema XUMHUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUs AaTOMOB
XUMHYECKUX DJEMEHTOB (COCTaB W 3aps] sApa, oOLIee YHUCIO AIIEKTPOHOB H
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIOSIM);

e Kaccu(ULUUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIrAaHUUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YUCIy M COCTaBY YYaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY
sbdexry);

e XapaKkTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUUHbBIX
KJIACCOB, TOATBEPKJas OINUCAaHUE MpUMEpaMU  MOJICKYISPHBIX  YpaBHEHHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKUX MTPEBPAIICHHUI B pa3INYHbIX YCIOBUSIX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIlIECTB, MACCOBYIO
JIOJTII0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHMS, MACCOBYIO JIOJII0 BEIIECTBA
B PacTBOpPE, MPOBOIUTH PACUETHI MO YPABHEHUIO XUMUYECKON pEaKIInu;

® IPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTENIbHON NESITeIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 000011IeHHEe, CUCTEMATH3AIMIO, KIaCCU(UKALINIO, BHIABICHUE PUIMHHO-
CJIE/ICTBEHHBIX CBSI3€M — ISl U3Y4YEHHUsS] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIUH,
€CTECTBEHHO-HAYYHBbIE€ = METOMAbl  TO3HaHUS —  HAONIONEHHWEe,  U3MEpEeHHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbI U MBICICHHBIN);

eciieIOBaTh IpaBWjaM TOJb30BAHUA XUMHUYECKOW TMOCYyIOH U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJyYCHUIO U COOMPAHHIO TIa3000pasHBIX BEIIECTB (BOZOpOAA U KHCIOPOZA),
IPUTOTOBJICHUIO PAacTBOPOB C OMNPENEIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBAaTh M  MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
PacCIiO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIMIbIO MHAMKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

K xoniy oOydenus B 9 kiaacce mpeIMeTHBIE pe3ylbTaThl Ha 6230BOM YPOBHE JTOJKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIIUXCS YMEHHUIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSATUN: XUMUYECKUN SJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XMMHYECKasl peaKius,
XUMHYECKasi CBsI3b, TEIJIOBOW 3(P(HEKT peakiuu, MOoJib, MOJSIPHBIA 00bEM, PacTBOp,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs JHCCOLUMALUSA, PEaKIUU
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble peaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIIUTEINb,
BOCCTaHOBUTENIb, OKHCJIEHHE W BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJEHTHAasl, HOHHAs, MeETaJUIMYecKas), KpUCTaJUIM4ecKas
peméTKka, KOppo3usi METAJUIOB, CILJIABbI, CKOPOCTh XUMHUYECKON PEaKLMH, IPEIETbHO
nonyctuMas konrenrpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKHX MOHSATHUM U MPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEILIECTB U UX MPEBpaIICHUN;

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

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COEQUHEHUH 1Mo (opMysaM, BUJ XUMUYECKOUN CBSI3M (KOBAJEHTHAs, HOHHAs,
MeTaJUIMYecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] MOHAa IO XUMHUYECKOU



(dopMyre, XxapakTep Cpelbl B BOAHBIX PACTBOPAaX HEOPTAHMUYECKUX COECIUHEHUH, THUII
KPUCTAJZINYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBarh cMmbIci Ilepuognueckoro 3akona [[. 1MI. Menaeneesa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh U XapaKTepHU30BaTh TaOINUHYI0 popMy [lepuoguueckoit
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3iuuaTh MOHATUSA «rNIaBHasg mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble u OoJblive MEPUOBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YHUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
U 3apsja sapa, oOliee YMcio 3JIEKTPOHOB M paclpelelieHue UX MO AJIEKTPOHHBIM
CJI05IM), OOBSICHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX
COCIMHEHUH B Mpejenax MajbiX MEPUOAOB U MIABHBIX HMOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

e Kaccu(UUUPOBATh XUMUYECKHUE IEMEHThI, HEOPIraHMYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (10 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIMJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTENEHEN OKUCICHHS] XUMUUYECKUX AIIEMEHTOB);

e XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHEU(PUYECKHEe XUMUYECKHE CBOWMCTBA
MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPK/Ias ONMUCAHUE TIPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

© COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUUECKOM JTUCCOUMALIMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJHBIE M COKpAaIEHHbIE YpPAaBHEHUS pEAKIUMA HOHHOTO OOMEHa, YypaBHEHHS
peakiuii, TOATBEPKAAIONINX CYIIECTBOBAHME TEHETUYECKOM CBSI3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

® PACKpPBIBATh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO 0ajlaHCa ATHX PEeaKIIUii;

® IPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOKHOCTHU
IPOTEKaHUsI XUMUUYECKUX MTPEBPALLIEHUN B PA3JIUUHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHHS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PacTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

ecoONIONaTh TMpaBWja IMOJIb30BAHMS XUMUYECKOM TIOCYIOM U J1abOopaTOPHBIM
o0OpyIOBaHUEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMUYECKUX OIMBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YITIEKUCIIOTO ra3a);

® [IPOBOJUTH PEAKLHH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IWYHbIX BEUIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpUA-, OpoMuUA-, HOAWA-, KapOoHar-, docdar-,
CWJIHMKAT-, Cyib(aTr-, TUIPOKCHI-MOHBI, KATUOHbI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;

® [I[PUMEHSATh OCHOBHBIE OMNEPALIMU MBICIUTEIBHON NESITEIbHOCTA — aHAJIW3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEMATU3alMI0, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBA3€UW — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKUUW, €CTECTBEHHO-
Hay4dHbIe METOJBI TO3HAHMS — HAOMIOACHHE, W3MEPEHHE, MOJIEIUPOBAHNE,
SKCIEPUMEHT (peanbHbIi u MBICJIEHHBIN).



TEMATHUYECKOE INIAHUPOBAHUE

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
Xumust — BakHast 0071aCTh €CTECTBO3HAHMS 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 Bosnyx. Kucnopoz. [lonsitue 06 okcuaax 6 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.IlonsaTre o KUCI0Tax M COIMAX 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

Pasnen 3. Ilepuonnyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 1eMeHToB . U. MenaeneeBa. Ctpoenne arToMoB. XUMH4Y€eCKasi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIHU

[Tepuoanueckuii 3akoH u Ileproauveckas

3.1 cUcTeMa XUMUYECKuX 3eMeHToB /. U. 7 bubanoreka [1OK https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aToMa
X .0 -
3.2 HMITACCRAT CBASD. LKHCTHTEIRHO 8 1 bubmnoreka [{OK 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 pa3/ie/ioB U TeM MPOrpaMMbl KoHTpoJIbHbIE IlpakTHyec
n/n Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI KHe padoTsbl
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIHH
H o
11 OBTOPCHHC 1 YIIYOICHHE SHAHHH OCHOBHEIX 5 1 Bu6maorexa LIOK https://m.eds00.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHUHe SAKOHOMEPHOCTH XUMUHCCKIX 4 bubmoreka I{OK https://m.edsoo.ru/7f41a636
peaxiuit
9 . X
1.3 JICKTPOTHMTIHCECKAA IMCCOUHATITL. AMMHUHCCIHIE 8 1 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTaajibl 1 UX COeTUHEHHUS
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 xapaKtep THK., XUMHACCIIX STCMEHTOB 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 u KpeMHUR U UX 8 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHUS
Hroro o paszaeny 25
Paznen 3. MeTa/sIbl H HX COeIMHEHHS
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
OBPA3OBATEJIBHOI'O ITPOLECCA

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

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

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

METOANYECKUE MATEPUAJIBI JIJISI YUUTEJISA
Beeaute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SmykoBa A. B. HactonpHas
KHHTa yauTens. Xumus. 8 ki1.: Meroaudeckoe mocooue. - M.: Jlpoda, 2021.
2. l'abpuensu O. C., Amykosa A. B. Terpaas asns 1aboparopHbIX OMBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensHa «Xumus. 8 Kiacey.
M.: Ipoda, 2022.

3. l'abpumensn, O. C. Metoaunueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusi». 8 knacc / 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 : TexHogorudeckue kaptel K yueOHuky O. C. ['abpuensna « Xumus.
8 kmacey : meronuueckoe nocodue / JI. Y. Acanosa. — M. : Jlpoda, 2020

6. XuMus : TexHonorudeckue kaptel Kk yueOnuky O. C. 'abpuensna «Xumusi.
9 ximacey : metoamueckoe mocodue / JI. . Acanosa. — M. : Ipocda, 2018

7. Xumus. 8 xi1.: KouTponsHbie u mpoBepodHbie padboTs! k yueonuky O. C.
INa6puensaa «Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [lpoda, 2022. nannbie



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenutenanusiehttp://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 o0mieo0pa3zoBaresibHOro
noprana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omuminaia MIKOJIbHUKOB 110 XUMUN
http://chem.rusolymp.ru Oprannueckas XMMHUS: SJIEKTPOHHBINA YUCOHHK JIJIst
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:

TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHbBIN MTPOCKT






