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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€H MPU U3yUEHUU XUMUU B 9 KJ1acce OCyIIeCTBIsAETCS
yepe3 HCIOMb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSTHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHanM3, CHUHTE3, KiIacCU(pUKAlWi, TEPUOANYHOCTh, HAOIIONEHHWE,  HDKCIEPUMEHT,
MOJICIUPOBAHHUE, W3MEPEHUE, MOJEb, SBJICHUE, MNApPHUKOBBIM A(PEKT, TEXHOJIOTrHUsl,
Marepua’bl.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJa, OJJIEKTPUYECKUM 3apsif, IPOBOIAHUKH, MOJYIPOBOAHUKH,
JTUDIIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSTHUE BEIECTBa, Tas,
pacTBOp, PacCTBOPUMOCTb, KPUCTAJUIMYECKas PpEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIIMYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE37b1, CONHLIE.

buonorusi: porocunres, npixanuve, ouocdepa, 3KocucTeMa, MUHEpaAJIbHbIE yI0OpeHUs,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

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



IVIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YAbTAThl OTPAXAIOT TOTOBHOCTH OOYYAaIOLUIUMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACIIMPEHHUE OMbITA ACATEILHOCTH HA €&
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEUIO0, TMOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKHW B KU3HH COBPEMEHHOIO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHON MHPOpMaLUel 0 MEePEeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMS:

IIPEJICTABICHUSI O COIMAJBHBIX HOPMAaX W TMpaBUIaX MEXKIUYHOCTHBIX OTHOIIEHUMA B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TMOJE€3HOM, Yy4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JESATEIBHOCTH IMPHU BBHIMOJIHEHUH Y4YEOHBIX, MO3HABATEIbHBIX
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
NO3ULIMHM HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHHUSI MIOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIUE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKH M COCTABIIOLIMC OCHOBY U
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MpeAcTaBieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aHMMOCBS3SX YEJIOBEKA C NPHUPOAHOU Cpenou, O
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

NIO3HABATEJIbHbIE MOTHUBBI, HAPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HCOOXONMMBIC Ul OOBSCHEHHs HAOIIOZACMbIX IPOLECCOB M SIBICHUMH, M03HABATCILHOM,
MHQOPMALMOHHOM U YWTAaTeIbCKOH KYIBTYpBI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBHOH
paboThl ¢ y4EOHBIMH TEKCTaMH, CIIPaBOYHOM JIMTCPATypOW, NOCTYHHBIMH TEXHHYCCKHMH
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyUYEHHUIO U MO3HAHUIO, JTI0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW U HCCIENOBATEIbCKON JAESITEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEeHUS B JajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU XU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 37I0OPOBBIM 00pa3 >KW3HH, OCO3HAHWE TIOCIEJACTBUNA U HEMPUITHE BPEIHBIX
MPUBBIUCK (YHIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHWs), HEOOXOAMMOCTH COOIOICHUS
mpaBmwI 0E30MAaCHOCTH MPU OOpAIICHHH C XUMHUUYECKUMU BEIIECTBAMHU B OBITY W pEaNbHOU
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEPEC K MPAKTHUECKOMY M3yUCHHUIO TPo(eccuii u Tpyaa pa3audHOro poyia, YBaKCHHUE
K Tpydy M pe3yibraramM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMI 10 XUMHUM, OCO3HAHHBIA BBIOOP HWHIUBUAYAIBHON TPACKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHU K XHUMMHH,
0OIlIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, ycremHoi npodecCuOHANIbHON AeSTEIbHOCTH
U Pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCTh aJalTHPOBATHCS B MPOdeCcCHOHATBHOMN

cpene;



6) 3KOJIOrHYEeCKOro BOCIIUTAHMS

AKOJIOTMYECKH 11€JIECOO0Pa3HOE OTHOIICHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JJ0POBOr0 U 0€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOICHUS MPaBUI 0€30MacHOTO MOBEACHUS MPU pabdoTe C
BEILIECTBAMHU, a TAKXKE B CUTYyAIUSX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3yYCHUH XUMUU, JJIA PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXXaloLed IPUPOAHOM CperoM, Uil TOBBILIEHUS YPOBHSA
AKOJIOTMYECKON KYJIBTYphI, OCO3HAHUS TTI00AJIBHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM U
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHHOM, KOMMYHUKATUBHON U COIMANILHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE I (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOICHAYYHbIC TTOHATHS (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 IEJIOCTHOW HAyYHOU KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHbIE IEHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpbIE  OOECIIEYUBAIOT
dbopMHUpOBaHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINLICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKMX TIOHATHH (BBIICIATH WX XapaKTepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSATHUSMH), HCIONB30BaTh TOHATHS IS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi, YCTaHABIMBATh MIPUIUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHHUS
(MHAYKTUBHBIC, EyKTUBHBIC, 110 AaHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHE MPUMEHSTH B MPOIIeCCe MO3HAHUS TMOHATHS (MPEIMETHBIC U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MCIOJIb3YyeMble B XUMHUHU, MPEeoOpPa30BhIBATh IIUPOKO
IpUMEHSEMbIE B XUMHU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
JJIEMCHTA), XUMHYECKasi (OpMyla M ypaBHCHHE XHMUYCCKOM PCaKUMHM — IIPH PCIICHHH
y4eOHO-TIO3HABATeIBHBIX 3a/1a4, C YYETOM 3THX MOJEJBHBIX IPEICTABICHUM BBISBIATH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIC CBS3U
U TIPOTUBOPEYHS B M3yUaeMbIX MPOIIECCAX U SBICHUSX.

Ba3oBble uccienoBare/ibCKkue AeCTBHUA.

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

MPUOOPETEHHE ONbITA MO IUIAHUPOBAHUIO, OPTAHU3AIMKM U IIPOBEICHUIO YUCHHYECCKHUX
AKCIIEPUMEHTOB, YMECHHE HAOJIFOATh 32 XOJIOM ITPOIIECCa, CaMOCTOATEIIbHO MPOTHO3UPOBATh
ero pesynbrar, (GopmyaupoBarh 000OIIEHHUS W BBIBOABI I10 PE3YJIbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHOK padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIU3MPOBATh W HHTEPIPETUPOBATH HH(POPMAIUIO Pa3IUYHBIX
BHJIOB U ()OpM TIPEACTABICHUS, TOJy4aeMyI0 M3 Pa3HBIX UCTOYHHUKOB (HAYyYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIEp)KaHMs, CIOpaBOYHbIE TocoOus, pecypcel HHTEpHETA),
KPUTHYCCKH OIICHUBATh IPOTHBOPESUMBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMIHBIC METOJIBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpe MHMOPMAITUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIJIS BBITOJTHEHUS YYeOHBIX M IMO3HABATEIBbHBIX
3a7a4  ONpeAeiE€HHOrO0 TWIMa, MPUOOpPEeTeHHWE OmbiTa B  O0JACTU  HCMOJb30BAHMS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJCHHE KYJIBTYpOH aKTHBHOIO
HCIIONB30BaHMS PA3JIMUHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BHIOMPATh ONTHMAJIBHYIO



dopMy npencTaBieHUs UHPOPMALUKA U WIUTIOCTPUPOBATh pEUIAEMble 3aJayd HECIOXKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduky ¥ ©X KOMOUHAIUSMU;

YMEHHUE HUCIOJb30BaTh W AHAJIM3UPOBATh B IpolleccCe y4eOHON M HMCCIEeN0BaTeIbCKON
JEeSATENbHOCTH HMH(POPMALMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA U
TpaHCHOPTa Ha COCTOSTHUE OKPYKArOIIeH MPUPOTHOMN CpEeb.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

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

YMEHHS TPEACTABIATh IOJYyYECHHBIE pE3YJbTaTbl MO3HABATEIbHOM NESITEbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JejaThb MPE3EHTAUI0 pPE3yJIbTaTOB BBINOJHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol  pabOThI  TO
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHONW U
UCCIIEIOBATENIbCKOM IESITeIbHOCTU MPHU PEIIEHUH BO3HUKAIOMIMX MPOoOJIeM Ha OCHOBE ydéTa
OOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMKA (0OCYXIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAEIICHUEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW PabOThI U IPYTHE).

PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe 1eiiCTBHUS:

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 M PEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pe3ysibTata 3asBJICHHOM 1€JM, YMEHHUE UCIOIb30BaTh MW AaHAJU3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3VYJ/IBTATDBI

B cocrtaBe mpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHHUIO 00s3aTENILHOTO COJEPIKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (QenepaibHOi pabouell MporpamMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyalolMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenuuuecKkue s
npeaMeTHOl obmactu «XuMUA», BUABl JEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTalii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

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

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSTUH: aTOM, MOJIEKYJAa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOpPOAHASA U
HEOJHOPO/IHAsI), BAJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas W MOJEKYyJIspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHWS,  XUMHYECKas  peakmus,
KJIacCU(pUKAIMS peaKklUUid: peakuu COEAMHEHUs, PEaKIUHU Pa3lIoKEHUs, peaKinu
3aMELICHUs, peakluuud OOMEHa, 3K30- U DHJIOTEPMHUYECKHE DPEaKIUH, TEIUIOBOI
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTtoma, aroMHas OpOuTab,
paauyc aroma, XHUMHYECKas CBS3b, MOJSIPHAs M HEMOJSpPHAs KOBAJIECHTHAs CBS3b,
WOHHas CBS3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi J0Js BelecTBa (IPOLIEHTHAs
KOHIIEHTpALIKsl) B paCTBOPE;

® JULTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHUX IMMOHATHA W NPUMEHATH 3TH
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 OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeeIEHHOMY KJIacCy COE€IMHEHUH 1o ¢opMmyliaMm, BHUJ XUMHYECKOM CBSI3U
(KOBaJIEHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCUHEHUSX;



epackpbiBarb cMmbIci Ilepnonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX JIEMEHTOB OT MX
nosioxkeHus: B llepuonnueckoit cucteMe, 3aKOHOB COXPAHEHMsSI MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUsI, 3aKOHa ABOrajpo;

®OMKCHIBATh W XapaKTepus3oBarTh TabnuuHyro Qopmy llepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «I1aBHas noiarpynna (A-rpynmna)» u
«moboynas moxarpynna (b-rpynma)», manble W OonbUIME NEPUOABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMetoTcs B Tabnuie «llepuoanyeckas cuctema XUMHUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJEMEHTOB (COCTAaB W 3apsaja sapa, oOIlee 4YHCIO0 3JIEKTPOHOB U
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIOSIM);

e Kaccu(ULUUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIrAaHUUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEaKLHUU BEUIECTB, MO TEIJIOBOMY
sbdexry);

e XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, TOATBEP)KJas OINUCAaHUE MpUMEpaMU  MOJICKYISPHBIX  YpPaBHEHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUI B pa3IMuHbIX YCIOBUSIX;

® BHIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTTII0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHUS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PacTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIINH;

® IPUMEHSITh OCHOBHBIEC OMNEPAIMU MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 00001IeHHe, CUCTEMATH3AIMIO, KIaCCU(UKALINIO, BHIABICHUE PUIMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBIE€ = METOMAbl  TO3HaHUS  —  HAONIONEHHWE,  U3MEpEHUe,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbI U MBICICHHBIN);

eciieIOBaTh IpaBWjaM TOJb30BAHUA XUMHUYECKOW TMOCYyIOH U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIMBITOB IO
MOJyYCHUIO U COOMPAHHIO TIa3000pasHBIX BEIIECTB (BOZOpOAA U KHCIOPOZA),
IPUTOTOBJICHUIO PAacTBOPOB C OMNPENEIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh M  MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
pPacIiO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO UHIUKATOPOB (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 XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHHWOH, IIPOCTOE€ BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHUYECKasl peaKius,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IHCCOLMALMS, PEAKLIUU
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble pEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HOHHAsA, METa/UIMuecKas), KpUCTAJUINYeCKas
peméTKka, KOppo3usi METAJUIOB, CILJIABbI, CKOPOCTh XUMHUYECKON PEaKIMH, IPEIETBHO
nonyctuMas konrenrpanus [1JIK BemecTna;

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

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

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO0 COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEOUHEHUN 1Mo (opMysaM, BUJI XUMUYECKOMN CBSI3M (KOBaJ€HTHAasi, MOHHAs,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3aps] HOHAa 10 XUMHUYECKOU



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

epackpbiBarb cMmbIci Ilepuognueckoro 3akona [[. 1I. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHMUE: OMUCHIBATh U XapaKTepHu30BaTh TaOINUHYI0 popMy [lepuoguueckoit
CHUCTEMbl XMMUYECKUX JJIEMEHTOB: pa3fiuuaTh MOHATUSA «IJIaBHas mnoarpymma (A-
rpynna)» u «mnobouHas mnoarpynmna (b-rpynma)», manble u OoJblive NEPHUOBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YHUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
W 3apsja sapa, olliee YHUCIO SJIEKTPOHOB M PACHPEACICHHE UX MO 3JIEKTPOHHBIM
CJI05IM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B Mpejeax MajbiX MEPUOAOB U MIABHBIX HOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIy M COCTaBY YYaCTBYIOLIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTENEHEN OKUCICHHUS] XUMUUYECKUX AIIEMEHTOB);

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

© COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUUECKOM JTUCCOUMALIMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJHBIE M COKpAIEHHbIE YpPAaBHEHUS pPEaKIUMHA HOHHOTO OOMEHa, YypaBHEHHS
peakiuii, TOATBEPXKAAIONIMX CYIIECTBOBAHME TE€HETUYECKON CBSI3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

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

® IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXHOCTH
IPOTEKaHUsI XUMUUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUAX;

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

ecoONIONaTh TMpaBWja I[OJIb30BAHHUS XUMHUYECKOM TIOCyIod ©  J1abopaToOpHBIM
o0OpyIOBaHMEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHUCIIOTO ra3a);

® [IPOBOJUTH PEAKLHH, OATBEPKIAIOIINE KaUECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpHA-, OpoMuUA-, HOAWA-, KapOoHar-, docdar-,
CWJIHMKAT-, Cyib(aTr-, TUIPOKCHI-MOHBI, KATUOHbI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEUIECTB;

® [IPUMEHSATh OCHOBHBIE OMNEPAMU MBICIUTEIBHON NESITEIbHOCTA — aHAJIW3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEMATU3alMI0, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBA3€UM — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIUH, €CTECTBEHHO-
Hay4dHbIe METOJbI TO3HAHUS — HAONIOJCHHWE, W3MEpPEeHHE, MOJCIUPOBAHUE,
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 padoTsbl
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 XuMu4eckue 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.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

[Tepuomanueckuii 3akoH u [lepuoaudeckas

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 [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 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 XUMIHECCKHX 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. HemeTajibl M 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 xapaKrepi THK., XUMHHCCKHX SJCMEHTOR 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u €€ coeqmHeHUs
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. MeTaJsIbl H HX COeTMHEHHS
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
Pe3epBHOE Bpems 3 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
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8 KJIACC

DJIEKTPOHHbIE
Ne
: Tema ypoka Bcero HppoEkic
n/n Jara o0pa3oBareIbHbIE
4acoB
pecypcsl
Tema Ne 1 [lepBonauanbHble XumMudeckue noHsaTus (20 u.)

1 [Ipenmer xumuu. Posb Xxumuu B 1 01.09 bubmoreka [IOK
KHU3HH yeloBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c

9 ITonsaTue o MeTo1ax MO3HAHUS B 1 07. 09 bubmmoreka [IOK
XUMHU ' https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1

3 «IIpaBuiia paboThI B 1ab0OpaTopuu u 1 08. 09 bubmmorexa [IOK
NpUEMBI 0OpAIIEHHS C ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEIIeCTBA U CMECH. 1 1409 bubmoreka [IOK
Crioco0bI paszieneHus cMecei ’ https://m.edsoo.ru/ff0d26ca
[Ipakxtrueckas padorta Ne 2

5 «Paznenenne cmecelt (Ha mpumepe 1 15,09 bubmorexa [IOK

N pHMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKH MIOBAPEHHOM COJIN)»
bubmoreka IIOK
21,09

0 AATOMBI 1t MOTIEKYIIb L ’ https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHE FIEMEHTHI. 3HAKU 1 22 09 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX JIECMEHTOB ’ https://m.edsoo.ru/ff0d2be8

bubmoreka IIOK

8 I1 1 28, 09

POCTHIE H CIOXHEIC BEMECTRa https://m.edsoo.ru/ff0d2a6¢c
bu6moreka [IOK

9 A - 1 29, 09

TOMHOMOTCIGIAPHOS yeHHe https://m.edsoo.ru/ff0d2d50
3aKk0H IOCTOSHCTBA COCTaBa

10 BelecTB. Xumudeckas (popmyna. 1 05. 10 bubmnoreka [IOK
BaneHTHOCTb aTOMOB XUMHUUYECKHX ' https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHTEeNbHAS aTOMHAs Macca.

11 OtHOcHUTEeIbHAs MOJICKY/IIpHAs 1 06, 10 bubmorexa [IOK

yUp ’ https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 1015 XUMHYECKOTO 1 1210 bu6muoreka IIOK
3JIEMEHTA B COCIMHCHUU ' https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemecTtBa. Mosib. 1 13.10 bubanoreka [IOK
MounsipHast Mmacca ’ https://m.edsoo.ru/ff0d5230

14 dOu3ndecKrue U XUMUIECCKUE 1 19 10 bu6muoreka IIOK
SIBJIEHUSI. XUMHUUYECKasl pEaKLIHs ' https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 ycia0BUs NPOTEKaHUS 1 20 10 bubnmmoreka [IOK
XUMHUUYECKUX PEAKLUN ' https://m.edsoo.ru/ff0d3al6

16 3aKOoH COXpaHEHMS MacChl BELECTB. 1 26,10 bubnmmoreka [IOK
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XHWMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIMYE€CTBA, MaCChl

bubmuorexa IIOK

17 1 27,10
BELIECTEA TO YPapHCHILIM ' https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaAKIIHHA
Krnaccudukarms XuMu4ecKux

18 €aKIil (COCTUHEHUS, Pa3I0KCHUS 1 09, 11 bubmmorera [JOK
P P : ' htps://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)

19 O06o01IeHrne U CHCTeMaTH3aIUs 1 10.11 bubmoreka [IOK
3HAHUN ' https://m.edsoo.ru/ff0d40c4

20 Konrponbnas padora Nel mo teme 1 16.11 bubmoreka [IOK
«BeniecTsa 1 XUMUYECKHE PEAKIIMI ' https://m.edsoo.ru/ff0d4290

Tema Ne 2 Baskneiinue npeacraBuTesin He6oprannyeckux Bemects (30 4.)
Bo3nyx — cmech razos. CocraB
21 Bo3ayxa. Kucimopog — sieMeHT u 1 17,11 bubmorexa HOK
yxd- P ' https://m.edsoo.ru/ff0d448e
npocroe BemecTso. O30H
duznyeckrue 1 XUMUICCKHE

29 CBOMCTBA KHCJIOpOJa (peaKinu 1 23 11 bubmuorexa [{JOK
okucnenus, ropenue). [lorstre 06 ’ https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObI TOTyYeHHUsT KHCIIOpOo/ia B

23 J1a00paTOPUH U IMPOMBIILICHHOCTH 1 24, 11 bubmorera HOK

parop P ’ ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemoBoit 3 dhekT XuMuIecKoi

24 pEaKInM, MOHSITHE O 1 30 11 bubmuoteka LIOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- ’ https://m.edsoo.ru/ff0d4790
1 SHIOTEPMUYECKUX PEAKIIUAX
Tomnuso (HedTh, yronb u MeTaH).

25 3ar XSHGIEHeq;OS . a, CIT0CoOBI )ero 1 01,12 bubmorexa HOK

P Sl ’ https://m.edsoo.ru/ff0d4c4a
MPEeOTBPAICHUS
[Ipaktrueckas padora Ne 3 o Teme
26 «ITonmyuyenue u coOupanue 1 07,12 bubmmorexa [JOK
i p . ' https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUYE€HUE €r0 CBOWCTB»

97 Bonopox — sneMeHT u npocTtoe 1 08. 12 bubmoreka [IOK
BeniecTBo. HaxoxieHue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
Ouznyeckue 1 XUMUIECKHEe Eufs 10K

nbImoTeka

28 i T 1 14,12
CBOMUTHE BOAIOPOAE. T pHMCHCHHC https://m.edsoo.ru/ff0d4dd0
BOJIOPO/IA

bu6muoreka IIOK
29 I1 1 15,12
OIUITHE O KHEIOTAax 1 copx https://m.edsoo.ru/ff0d50d2

30 CriocoObI moTyueHus: BOJA0OPOa B 1 21 12 bubmunoreka [IOK
n1aboparopun ’ https://m.edsoo.ru/ff0d4dd0
IIpaktuueckas padora Ne 4 o teme Bu6 OK

31 «ITomyuenue u cobupanue Bogopoaa, | 1 22,12 nomrorexa L

HU3YUYCHHC €TO CBOICTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbiii 006EM ra3zoB. 3aKoH

bubmuorexa IIOK

32 28,12
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenust 00béMa, KoarMdecTBa
33 BEIIICCTBA ra3a I0 €ro U3BECTHOM 29,12 bubmorera [JOK
Y ' htps://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruuncienus 00EMOB Ta30B 10
34 ABHCHMIO PCaKLMH Ha OCHOBE 11,01 bubmorexa HOK
P "p . ' https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHUH Ta30B
35 DOU3NYECcKrue U XUMUYECKUE 12 01 bubmoreka [IOK
CBOCTBA BOJIBI ' https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [lonstue 06 18. 01 bubmmorexa [IOK
HHIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Haceimiennbie 1 HEHACHIIIIEHHBIS 19. 01 bubmoreka [IOK
pactBopbl. MaccoBasi J10J1 BELIECTBA ' https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktrueckas padota Ne 5 o Teme
38 «IIpuroroBneHre pacTBOpPOB ¢ 25 01 bubmuorexa [{JOK
OTpeIeIEHHON MacCOBOM J10JIei ’ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BENIECTBA»
39 KonTponwsnas padora Ne2 o teme 26. 01 bubmuoteka LIOK
«Kucmopoa. Bogopoa. Boma» ' https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKaims, 0102 bubmuoreka [{JOK
HOMEHKIIATypa ’ https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHUYECKHE CBOCTBA
41 KHCJIOTHBIX, OCHOBHBIX U 02,02 bubmorera HOK
’ ’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCUIOB
42 OcHOBaHUS: COCTaB, 08. 02 bubmnoreka [IOK
KJaccuukaius, HOMEHKIaTypa ’ https://m.edsoo.ru/ff0d67ca
[Tonydyenne u XuMHUYECKHUE CBOMCTBA bubmuoteka [IOK
43 . 09, 02
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, 29 02 bubanoreka [IOK
HOMEHKJIATypa ’ https://m.edsoo.ru/ff0dfee2
[TonyueHnue 1 XuMUYECKUE CBOMCTBA bubmoreka [IOK
45 29, 02
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATYPa,
46 cr10c0(61,1;J nﬂon )CHI/I}I XHMHZEKI/IG 07,03 bubmorexa HOK
N v ’ ' https://m.edsoo.ru/00ad9474
CBOIICTBa
[Ipaktuueckas padora Ne 6.
47 Pemenune skcriepuMeHTaNbHBIX 33124 1403 bubmuoteka [IOK
1o Teme «OCHOBHBIE KJIACCHI ' https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKHUX COCTUHEHUID)
48 I'eneTnyeckast CBA3b MEXKIY 15. 03 bubmoteka [IOK

KilaCCaMU HECOPTaHNYCCKUX

https://m.edso0.ru/00ad9a50
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COEIMHEHUN

49 O06o01IeHne U cCuCTeMaTH3aIus 21 03 bubmoreka [IOK
3HAHUN ' https://m.edsoo.ru/00ad9ch?
Konrponbshas padora Ne3 mo teme Buts OK

50 "OCHOBHBIE KJIACChI HEOPraHUUECKUX 22,03 nommorexa L

coequHeHun"

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

Tema Ne 3 I[lepuoauuecknii 3akon u [lepunoguyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB

A. . MenpnesieeBa. CTpoenne aToMOB. XUMHUYECKASl CBS3b.
OxucIuTeIbHO-BOCCTAHOBUTEIbHBbIE peakunu (18 4.)

[TepBbIe MOTBITKH KIIACCUPUKAITUU

bubmoreka [IOK
51 XUMHYECKUX AmeMeHToB. [lorsTre o 28,03 httos//m.e dso](fru 100adoffa
TPYIITaxX CXOAHBIX AIIEMEHTOB
[Tepuonnueckuii 3aK0H U
59 [lepuoanueckas cucrema 29 03 bubmuoteka LIOK
XUMHUYECKUX emMeHToB /l. U. ' https://m.edsoo.ru/00ada52c
MeHnpeneeBa
bubmoreka IIOK
53 TlepHOzEL, rpYIIIb, NOATPYMIIEL 04,04 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX 05. 04 bubmuoteka LIOK
siep. M30Torst ’ https://m.edsoo.ru/00ada342
CrpoeHue AeKTPOHHBIX 000104k
55 aToMOB 1eMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl JI. YI. Menneneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKCHHUIO B 11 04 bubmuoreka [{JOK
[Tepuonnueckoii cucreme /. U. ' https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuognyeckoro 3akoHa
JUISL pa3BUTHUSI HAYKUA U TPAKTUKH. 1. bubmuoteka [IOK
57 L 12,04
N. MenneneeB — y4€HbIH, MeIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEKTPOOTPULIATENBHOCTh ATOMOB bubmuoteka [IOK
XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas XxuMHu4ueckas CBSI3b 18, 04 bubmorexa [IOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas noysipHas XuMu4eckas 19. 04 bubmuoteka [IOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubmuoteka [IOK
XHMHYECKas CBSA3b https://m.edsoo.ru/00adaab9
bu6muoreka IIOK
62 CTerneH okneneHHs 25,04 https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIE 26. 04 bubmoteka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN ¥ BOCCTAHOBUTEIHN bub6muoreka IIOK
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https://m.edsoo.ru/00adb076

Konrponbhas padora Ned o teme

65 «Crpoenue aroma. XuMHUYECKast 1 16, 05 Egg?;;f;iggfé% dbas6
CBSI3b)

66 O06o001IeHre U CHCTEMAaTU3aIIHS 1 17 05 bubaunoreka [IOK
3HaHUH ' https://m.edsoo.ru/00adb33c

67 O0600muIeHNe U CUCTeMaTH3AIHS 1 23 05 bubnmoreka [OK
3HAHMN ' https://m.edso0.ru/00ad9ch?

68 O0600muIeHne U cUCTeMaTH3AIHS 1 24,05 bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/ff0d61c6
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9 KVIACC

DJIEKTPOHHbIE
Ne uugposbie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTesibHbIE
pecypchl
Tema Ne 1 BemectBo u xumnyeckue peakuu (17 4.)
[Iepnonnueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 01,09 bubnuoteka LIOK
XUMHUYECKUX emMeHToB /1. U. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX JIEMEHTOB 1 07,09 bubmorexa HOK

. ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX IMEPUOJIOB

3 Knaccudukamnus u HomeHkatypa 1 08. 09 bubmmorexa [IOK
HEOPraHWYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bubsl XuMu4ecKkor CBSI3M M TUITBI 1 1409 bubmuorexa [{JOK
KPUCTAIINYECKUAX PEMIETOK ’ https://m.edsoo.ru/00adbac6
Konrponbshas padora Nel mo teme

5 «IToBTOpenue u yrryoneHne 3HaHUH 1 15,09
OCHOBHBIX pa3ZiesioB Kypca 8 Kjacca»

5 Knaccudukarums xumMmudecKux 1 21 09 bubmuoteka LIOK
peaKUHil O pa3IMYHBIM TPU3HAKAM ’ https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON

7 eakuuu. [ToHaTHE 0 TOMOTEHHBIX U 1 22,09 bubmmorera LOK
peardut. ’ https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM

aBHOBecuu. PakTOpBbI, BIUSIOLIIE
8 Ea CKOPOCTh XI/IMI/III:CKOIZ eaKmI/II/I u 1 28,09 Bubmmorexa TIOK
P pedrt ’ https://m.edsoo.ru/00adc28c
TOJIO’KEHNE XUMUYECKOTO
paBHOBeCHS

9 OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHbIE 1 29 09 bubnuoreka [OK
peakiuu ’ https://m.edsoo.ru/00adcade
Teopust AIeKTPOTUTHUECKOM

10 muccornuani. CHIbHBIE U ClIa0bIe 1 05,10 bubnuorexa LIOK

' ’ https://m.edso0.ru/00adcd68
ANEKTPOITUTHI
bu6muoreka IIOK
11 HNonnbie ypaBHEHUS peakInii 1 06, 10
P peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHUU B CBETE MPEICTABICHUM 1 1210 bubmuoteka [IOK
00 2MEKTPOTUTHYECKOM ’ https://m.edsoo.ru/00add5d8
JIMCCOLIMAITUN
XHUMUYECKUE CBOMCTBA COJIEN B

13 CBETE MpeACTaBIeHUI 00 1 13,10 bubmorexa [JOK

peA . ' https://m.edsoo.ru/00add8b2
ANEKTPOTUTHYECKOM TUCCOIMALIAN
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bubmuoreka IIOK

14 I1 i 19,10
OFUTHE © THAPOIHSE CoreH https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CHCTEMaTU3aIIHs 20 10 bubanoreka [IOK
3HAHUN ' https://m.edsoo.ru/00addd12
[Mpakrrueckas padota No 1.
16 «IE)GHIGHI/IG 3Kcnpe HMEHTAJIBHBIX 26, 10 bubmorera [JOK
P ' https://m.edsoo.ru/00addbfa
33129
KonrponbHas padora Ne2 no teme
17 «ONEKTPOTUTHYECKAS TUCCOIUALIUS 27,10 bubmorexa HOK
P ' ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKITNH B PACTBOPAX)»
Tema Ne 2 Hemerainisl u ux coequHeHus (25 4
OO6mrast XxapaKTepUCTHKA TaIOTCHOB.
18 XUMHUYECKHE CBOMCTBA HA TIPUMEPE 09, 11 bubmorexa HOK
' https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopos. CoisiHast KHCIIOTA,
19 XUMHYECKHE CBOKMCTBA, TIOJyUCHHUE 10, 11 bubmorexa HOK
> HOIYH ’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaxtrueckas padota Ne 2 o teme
20 «[lonydeHne CONSTHOM KHUCIOTBI 16, 11 bubmorexa [JOK
YT €07 ’ ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOUCTBY»
Boruncnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OJIUH U3 17,11 bubmorexa [JOK
PEAIKIIHH, A ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
99 OO6m1ast XapaKTEepUCTHKA JIEMEHTOB 23 11 bubmuoteka LIOK
VIA-rpynmsi ’ https://m.edsoo.ru/00ade64a
AnnotpornHbie MOIU(GUKALIUN CEPHI.
23 Haxoxnenue cepol 1 €€ coequHEeHUIA 24 11 bu6moreka [IOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA ’ https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10po/1, CTpOEHUE, 30 11 bubmuoteka [IOK
(bu3uYecKre U XUMUYCCKUE CBOMCTBA ’ https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
bubanoreka [IOK
25 (hbU3UYECKHUE U XUMUYECKHE 01,12
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEAKINH, JSKAIUE B
OCHOBE MTPOMBIIIJICHHOTO crocoba
26 MIOJIyYEHUS] CEPHOM KUCIIOTHI. 0712 bubnmumoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ’ https://m.edsoo.ru/00adec8a
OKpY>Kalollei cpeibl COeTUHEHUSIMU
cepol
97 BrranciieHue MaccoBoM 10714 BBIXO/a 08. 12 bubanoreka [IOK
MPOAYKTA peaKLuU ' https://m.edsoo.ru/00adec8a
OO1as XxapakTepuCTHKA JIEMEHTOB
28 VA-rpynrsl. A3oT, 14,12 brbmorexa LOK

pacnpoCTpaHCHUC B IpHUPOJC,

https://m.edsoo.ru/00adeea6
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¢bu3nvecKre U XUMHUECKUE CBONCTBA

AmMHak, ero pusnUecKue u

bubmuorexa IIOK

29 i 15,12
HIMHTICCKHE CBOHCTRA, HOMYHCHHE https://m. eds00.ru/00adf004
MIPUMECHCHHE
[Ipaktuueckas padora Ne 3 o teme

30 «ITonyuyenne aMMHaKa, U3y4eHue ero 21,12 bubmorera [JOK

o > Y ' https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KUCIIOTa, €€ (PU3MUeCKHe U 29 12 bubnmorexa [IOK
XHMHYECKHE CBOUCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30Banue HATPATOB U COJICH
aAMMOHWSI B KQYECTBE MHHEPATBHBIX Buts 110K

nOIMoTeKa

32 0 i X 28,12
YAODPCHIH. AHMITACCROC . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIICH CPEIIbI
COCTMHEHUSIMH a30Ta
®dochop. Oxcun pocdopa (V) u

33 (1)00(?))0 pHaSI KI/I(JIIJ'I((l))Ta q)q)plljsn(qelme u 29,12 bubmorexa [JOK

p N ' https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOWCTBA, MOTyUCHUE
Ucnons3oBanue ¢pocdaros B

34 Ka4eCTBE MUHEPATbHBIX YI0OpEHUH. 11 01 bubmuoreka [{JOK
3arps3HeHNEe NPUPOAHON CPeENIbI ’ https://m.edsoo.ru/00adfc20
dbocharamu
Vraepon, pacipocTpaHeHUe B

35 pu I:) Ie[: I()bnzpfqecfne 1 XUMHUYECKHE 12,01 bubmmorera LOK

p P Ae ' https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxcuapl yrepoaa, ux pusnueckue u

36 XHMHYECKHE CBOMCTRA. 18 01 bubmnoreka [IOK
DKOJIOTHYECKUE MTPOOTIEMBI, ’ https://m.edsoo.ru/00adfebe
cBsi3aHHbBIE ¢ OKcHIoM yriiepoaa (1V)

N bu6moreka [IOK
37 Vi 19, 01
FOMPHA HCITIOTa 1 e colH https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pabota Ne 4 o Teme

38 "[lonyueHue yriueKucioro rasa. 25 01 bubmuoreka [IOK
KavecTBeHHas peakius Ha KapOOHAT- ’ https://m.edsoo.ru/00ae027e
HoH"

[lepBoHauanbHbIE MOHATHS 00
39 OpraHMYECKHUX BEIIECTBAX KaK O 26, 01 bubmmorexa [JOK
P B ’ https://m.edsoo.ru/00ae054e
COEMHEHUSIX yIIepoaa
bub6muoreka IIOK
40 K i 01, 02
DEMITHI I 610 COt RO https://m.edsoo.ru/00ae080a
[Ipakrtuueckas pabora Ne 5.

41 Pemenune skcriepuMeHTaANbHBIX 33124 0202 bubmoreka [IOK
1o TeMe «BaxHelme HeMeTauibl 1 ' https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD

42 KonrponbHas pabota Ne3 no teme 08, 02 bubnmoreka [IOK

«BaxHel1e HeMeTaUIbI U UX

https://m.edsoo.ru/00ae0el8
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COCAMHCHUA»

Tema Ne 3 Metasuibl u ux coenunenus (20 1)

OOm1ast xapakTepuCcTUKa
XUMHYECKUX DJIEMEHTOB —
MeTauIoB. MeTaluinueckas CBI3b U

bubmuoreka IIOK

43 09, 02
METAJINYECKasl KPUCTAIIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIOB. Bu6 1IOK
nOIMoTEKA
44 C) i 22,02
HeKTpoxmimqecmH b https://m.edsoo.ru/00ael156
HaNpsOKEHUH METAIIIIOB
O61ue crnocoOb! NOTYUYEHHS
MeTtaioB. CriiaBel. BeruucieHus mo
45 ABHCHUSM XMMHUYECKUX pPeaKIuii 29, 02 bubmorexa HOK
P P ’ ' https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIECPIKUT
MIPUMECH
bubmoreka [IOK
46 I1 07,03
OFATHE O KOPPOSHI METAILIOR https://m.edsoo.ru/00ae1278
bubmoreka IIOK
47 14,03
[enorbre MeTa el https://m.edsoo.ru/00ael4b2
48 OKCHITBI ¥ TUIPOKCUBI HATPUSI U 15.03 bubmuoreka [{JOK
KaJIust ’ https://m.edsoo.ru/00ae14b2
49 [IlemouHO3eMEBHBIC METAITBI — 21 03 bubmuoteka LIOK
KaJILIIMHA ¥ Mardui ' https://m.edsoo.ru/00ael5e8
. bubmoreka IIOK
50 B 22,03
KHCHIIIE COCHMHCHIA KabHHA https://m.edsoo.ru/00ael5e8
51 O6o6uvleHI/Ie Y CUCTEMaTH3aIIUs 28,03
3HAHHH
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 29 03 bubmnoreka [IOK
yCTPaHEHUs ’ https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
" P R P " bubmmoreka [IOK
53 JKécTtrocTh BOIBI M METOABI €€ 04, 04
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AmioMunHuit 05, 04 bubmorexa [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnmumoreka [IOK
TUIPOKCHIA https://m.edso0.ru/00aelc64
bu6muoreka IIOK
56 K 11,04
ereso https://m.edso00.ru/00ae1d86
57 Oxkcuibl, THAPOKCHUIBI U COJIH JKele3a 12 04 bubmuoteka [IOK
(1) u xemnesa (111) ’ https://m.edso0.ru/00ae35e6
58 O06o01IeHne 1 cucTeMaTU3aIHs
3HAHUU
59 [Ipaktuueckas padora Ne 7. 18,04 bubnmoreka [IOK
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Peuienue sxkcriepuMeHTaIbHBIX 3a1a4
1o TeMe «BaxHelIe MeTalIbl U UX
COEIUHEHUS

https://m.edsoo.ru/00ae3de8

Beluncienus 1o ypaBHeHHUIM
XUMUYECKHUX PEAKLIMM, €CIIM OAVH U3

60 pEeareHToB J1aH B U30BITKE WIH 1 19. 04 bubnuoteka LIOK
COACPKUT NpUMeECH. Beruncnenus ' https://m.edsoo.ru/00ae1750
MAacCOBOM J0JI BBIXOJA MPOIYKTA
peakuuu

61 O06o01IeHrne U CUCTeMAaTH3aIUs 1
3HAHHI
Konrponbshas padora Ned4 o treme

62 «Baxkueime MeTauIbl U UX 1 25, 04
COCITMHEHUS)

Tema Ne 4 Xumus u okpyxaromias cpeaa (6 9)

63 BemectBa u marepuaisl B 1 26. 04 bubmuorexa [{JOK
MOBCEHEBHOM KU3HU YEJIOBEKA ’ https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 16.05 bubmuoreka [{JOK
OKpYKaroIei cpejist ’ https://m.edso0.ru/00ae4270

65 Ponw xumMum B pemenun 1 bubmuoteka LIOK
AKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270

66 O06o00mIeHNEe B CHCTEMaTH3aIHs 1 17.05 bubmuoreka [{JOK
3HaHUHU ’ https://m.edsoo.ru/00ae0d0a

67 O06o00mIeHNEe B CHCTEMaTH3aIUs 1 23 05 bubmuoreka [{JOK
3HAHUHN ’ https://m.edsoo.ru/00adb33c

68 O06o001IcHNE B CHCTEMaTU3aIUs 1 24 05 bubmnoreka [IOK
3HAHUI ’ https://m.edso0.ru/00ad9ch?
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus. 8 kiacc: yueb. s obmeoOpaszoBarenbHbIx yupexaenuit / O.C.
I'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., SmykoBa A. B. HactonpHas
KHHTa yauTens. Xumus. 8 ki1.: Meroaudeckoe mocooue. - M.: Jlpoda, 2021.
2. l'abpuensu O. C., Amykosa A. B. Terpaas nmst 1a00paTopHbIX ONBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. 'aGpuensna « XuMusi. 8 Kiaccy.
M.: Ipoda, 2022.

3. l'abpumensn, O. C. Metoaunueckoe 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'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHogorudeckue kaptel K yueOHuky O. C. ['abpuensna « Xumus.
8 kmace» : meronuueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHonorudeckue kaptel K yueoOHuky O. C. 'abpuensHa « Xumus.
9 ximacey : metoamueckoe mocodue / JI. . Acanosa. — M. : Ipocda, 2018

7. Xumus. 8 xi1.: KouTponsHbie u mpoBepodHbie padboTs! k yueonuky O. C.
INa6puensna «Xumus. 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 AJIXUMUK: caiit JI.FO. AnukOepoBoii

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

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbBIN MTPOEKT






