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Paboyas nporpamma

«XHUMHUA»

8-9 kiacc

HopmaTHBHBIH CPOK OCBOEHHMS — 2 roJIa

YposeHb 06pa3zoBaHusi — OCHOBHOE ob1iee



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no XuMuM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABIEHAa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpaMMbl OCHOBHOI'O
oOmero obpazoBanus, npeactaBieHHbix B PI'OC OO0, a Taxxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEIMLMHU MPENoJaBaHus y4eOHOro mpeamMera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuM Aa€T TpEACTABICHUE O IeisAX, OOIed cTpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTUSA OOyYalOUIMXCA CpPEICTBaMU Y4YEOHOro IMpeaMeTa, YCTaHABIMBAET
o0s13aTeIbHOE TPEIMETHOE COJEPKaHKE, MPEAYCMaTPUBAECT PACIPEACIICHUE €ro Mo KiaccaMm U
CTPYKTYPUPOBAHUE I10 pa3feiaaM U TEMAM IPOrpaMMBbl IO XUMHUH, ONIPEAENSET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XAPAKTEPUCTUKHU COICPKAHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
U3YYCHUSI XUMUHU C YIETOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JJOTUKH Y4EOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEW OO0y4arouIuxcs, OMpelessieT BO3MOXKHOCTU IpeaMeTa
JUIsl  peanu3auuud  TpeOOBaHMM K pe3ylbraTaM OCBOCHMS OCHOBHOM 0Opa3oBaTebHOM
OporpaMMbl Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUM K pe3ysibTaTaMm
oOyyeHus: XUMHUU Ha YpOBHE ILeJied H3y4YeHHUs MpelIMeTa M OCHOBHBIX BHJOB Y4YEOHO-
NO03HABATEJIbHON JESATEIHbHOCTH 00YYAIOUIErocs Mo OCBOCHUIO yUeOHOTO COAepIKaAHUS.

3HaHME XMMUHU CITY>KUT OCHOBOH U1 ()OPMUPOBAHUS MUPOBO33PEHUSI 00YyUAIOIIETOCs, €ro
NOpPEICTAaBICHUNH O MaTepHAIbHOM E€IWHCTBE MHUPA, BAKHYIO pPOJIb HUIPalOT (OpMHUpPyEeMbIe
XUMHEH TPeCTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTUH U 00 IBOJIOLIUU BEIIECTB B MIPUPOJIE,
O MyTSAX peuieHus: rI00aJbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHs YEOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIIEBOM U IKOJIOTHYECKON O€30MacHOCTH, MPOOIEM 3paBOOXPAHEHUS.

N3yueHue xumMuu:

CIIOCOOCTBYET peaju3alii BO3MOKHOCTEH Il caMOpa3BUTUA U (POPMUPOBAHUS KYIBTYPhI
JUYHOCTH, €€ 0011el U GYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB WX  CaMOCTOATEIbHOM  yuyeOHOH  JEeATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKMX YMEHUN, HEOOXOAMMBIX Kak B IIOBCEJHEBHON JKU3HM, Tak H B
poheCcCUOHANIbHOM eI TeIbHOCTH;

3HAKOMUT CO CHeuu(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3MJIsiAa HA EIUHCTBO TNPUPOABI M YEJOBEKA, SBISETCS OTBETCTBEHHBIM JTaloM B
(dbopMUPOBaHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YyYaIOLIUXCS;

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

JlaHHbIE HampaBJICHUS B OOYUYCHMHM XUMHUHM OOCCIIEUMBAIOTCS CHEIU(DUKON ComepKaHHs
y4e0HOTO TpeaMeTa, KOTOPBIM SBJISETCA TMEJaroruiyeckd aJanTHUPOBAHHBIM OTPAKCHHUEM
0a30BOI1 HAYKN XUMHH HA OTMIPEICTEHHOM dTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOrO O0IEro 0Opa3oBaHMsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroUMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TTOHITHI XUMHUHU, OCHOB HEOPTaHUYECKON XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAUUMbBIX MOHATUN OPraHUuYECKON XUMHUH.

CrpykTypa comepKaHusi MPOrpaMMBbl MO XUMHUH c(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k €€ msydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CHUCTEMbI NOHATHI O XWMHYECKOM
AIIEMEHTE U BEIIECTBE M CHCTEMbI MOHATHH O XMMHUYECKOW peakuuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OPraHHU30BaHbl MO NPUHLMIY MOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYE€HUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3H;

— IPEJCTABIEHUI 00 AIEKTPOJIUTUYECKON IMCCOUMALU BEIECTB B paCTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH IOJYYECHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCA IMOCIEAOBATEIbHO OT OJIHOTO YPOBHS K JApPYyromy,
BBITIOJIHSSL (YHKUIMKM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MTPUMEHEHHUS U TTOJIYYEHHS U3y4YaeMbIX BEILIECTB.



OcBoeHne MPOrpamMMbl IO XHUMUM CIOCOOCTBYeT (POPMHUPOBAHHIO MPEACTABICHHS O
XUMHYECKOW COCTABJISIOIIEH HAy4HOW KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOW HIpPHPOJIBbI,
LIEHHOCTHOT'0 OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yuenune xumuun
MPOUCXOIUT C TPHUBICYCHHUEM 3HAHUM M3 paHee H3YYECHHbIX YYEOHBIX MPEIMETOB:
«Oxpyxaronui Mup», «buonorus. 5—7 knacced» U «PuU3nKa. 7 KIacey.

[Ipu n3yuyeHnn XUMUU POUCXOAUT (OPMUPOBAHUE 3HAHUNM OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKAa U KaK OTHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJBTYphl. 3ajlaya y4yeOHOro mpeaMera COCTOUT B (hOPMHUPOBAHUU
CUCTEMbl XUMUYECKHX 3HAHUM — BaXKHEUIIMX (PAKTOB, MOHSTHM, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, s3blka HayKH, B
MPUOOIIEHUHN K HAyYHBIM METOJaM MO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUUECKUX PEAKIIUN,
B (opMUpOBaHMM U PA3BUTUU TO3HABATEIIBHBIX YMEHUW W HUX NPUMEHEHHH B Yy4eOHO-
MO3HABATENILHOW M Y4EOHO-UCCIIEeI0BATEIbCKON 1€ATEbHOCTH, OCBOEHUHU MPaBUII 0€30MacHOr0
oOpalleHus ¢ BEIIeCTBAMHU B TOBCEHEBHOM JKU3HMU.

[Ipy M3y4eHMM XUMHUU HAa YpOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs Ba)KHOE 3HAYEHUE
npuoOpesn Takue 1eu, KaK:

— (popMupoBaHUE MHTEIJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSTEIbHOMY MPHUHSATHIO pEIICHUN, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HH;

— HAaNpaBJI€HHOCTh OOYYEHHUSI HA CHCTEMAaTh4yecKoe TMpUOOIIeHHe O0O0ydaroImuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTENIbHOW  JEATEIbHOCTH, HAyYHbIM  METoJaM  MO3HAaHUS,
(GbOopMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— o0ecreyeHre YCJIOBHM, CIMOCOOCTBYIOIIUMX MPUOOPETEHUIO OOYyYarOIMIMMUCS OIIbITa
pa3HooOpa3HOM JesSTENbHOCTH, MO3HAHUS W CaMOIMO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIM), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JIJISl Pa3IMYHbIX BUIOB JEATEIHLHOCTH;

— (popmupoBanue oOuiel PyHKIIMOHATBEHON U €CTECTBEHHO-HAyYHON IPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh U OIEHUBATH SIBJICHUS OKPYXKAIOLIEro MHUpa, MCIOJb3yd 3HAHUS U
OTBIT, TOJYYEHHBIE TPH H3YYECHUU XHUMHHM, TPUMEHATh HMX MpPU pelIeHUd mpodieM B
MOBCETHEBHOM KU3HU U TPYNOBOH JAESATEIHHOCTH;

— (popMupOBaHUE y 00YYAIOIIMXCS TYMAHUCTUYECKUX OTHOIIECHUN, TOHUMAaHUS [IEHHOCTU
XUMHYECKUX 3HAHUU [IJI1 BBIPAOOTKM SKOJOTUYECKH II€IECO0Opa3HOro MOBEICHUS B OBITY H
TPYIOBOM NIEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOAHOU
CpeIbl;

— pa3BUTHE MOTHUBAIlMM K OOy4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPO( IS U HANIPABICHHOCTH JaJIbHEHIIIETO 00yICHHUS.

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



COAEPXXAHUE OBYYEHUA

8 KITIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHME BemecTB. [loHsaTue o
MeTo/IaxX Mo3HaHus B XxuMuu. Yuctelie BemecTBa U cMecu. CiocoObl pa3zieieHus: CMecen.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE BIEMEHTbl. CHMBOJIBI XUMHUYECKUX 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. Pacuérel o hopMynamM XUMUYECKUX COCTUHEHUM.

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, pazniokenue ruapokcuaa menu (1)
IIPU HarpeBaHWH, B3aMMOJICHCTBHUE kene3a ¢ pacTBopoM conu meau (Il), uzydenue crnocobon
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHME, NUCTUIUISAIUS,
xpomarorpadus, TMpOBEIECHWE OYUCTKU IIOBAPEHHOW CONM, HAOJIONeHHEe W OINHUCAaHUue
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 Tpupone, (QU3MYECKHMe U XHUMHYECKHE CBOWCTBA (peakiuu
roperusi). Okxcunbl. [Ipumenenue xkuciopoga. CrocoObl MOMy4YeHUS KHUCIOpOAa B
naboparopuu U MPOMBIILIEHHOCTU. KpyroBopoT kuciopozaa B npupojae. O30H — ajuioTporHas
MOIHU(UKAIISA KHCIOPOIA.

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

Bomopon — asmemeHT M mpocTtoe BemecTBo. HaxoxaeHuwe Bomopoma B IPUPOJIE,
duznueckre 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucioTst u conu.

Monsipabiii 00bEM ra30B. Pac4€Thl M0 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. @U3N4ecKre U XUMHUYECKHE CBOMCTBA OoCHOBaHUW. I[losyuenue
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 COJepKaHusl KUCIOpOo/ia B BO3/IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHUE U U3YyUYCHHE CBOMCTB KHUCJIOpPO/AA, HAONIONEHUE B3aUMOJEHUCTBHUSI BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OINMUCAHUE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, pPacllO3HABAaHUE U
W3yYeHHE CBOKMCTB BOgoOpoaa (ropeHue), B3aumMonehcTBUe Bomopoaa ¢ okcumom menu (1)
(BO3MOXXKHO ~ HMCIIOJIb30BAaHHE  BHJIEOMAaTepUasioB), HaOIIOneHHE  O00pas3loB  BEIISCTB
KOJIMYEeCTBOM | MOJIb, MCCJIEIOBAaHME OCOOCHHOCTEW PAaCTBOPEHMsI BEIIECTB C PA3IUYHOM
pacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEACIIEHHOW MAacCOBOW  JOJIEU
PacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHE BOJLI C MeETaulaMu (HaTpUeM U KaJlbIIEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIOB), HCCIIEIOBaHHE OOpPa3I0OB HEOPraHUYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejodel, u3zydeHue BizaumojencTBusi okcuga meau (ll) ¢ pactBopoMm cepHoit
KHCJIOTBI, KHUCJOT C METaJUlaMM, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHME OJHOIO MeTauia JAPYyruM H3 pacTBopa COJH, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3314 M0 TeMe «BakHe1me Ki1acchl HEOPraHUYECKUX COCITMHEHUI.

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 JJIEMEHTOB (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 [lepronuueckoil cuUCTEMBbI
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 O000JI0ueK aTOMOB mepBbIX 20 XuUMHUYECKHX dJIeMeHTOB Ilepuoamueckoi
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.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

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 LIEJIO0UYEH, MPOBEICHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COCIUHEHNUS ).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeAMETHBIX CBSI3€H MPHU U3YUEHUU XMMUU B 8 KJIACCE OCYIIECTBRISAETCS
4yepe3 MCIOJIb30BaHME 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(pUKAUi, TEPUOAMYHOCTh,  HAOMIOACHUE,  OKCIIEPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHME BEILIECTBA, ra3, (U3NYECKHE 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 [leprnonnieckoil 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. XHMMHUYECKHE 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 3 dekTy, Mo H3MEHEHHIO CTeleHEH
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 TOMOTreHHBIX M TEeTEpPOreHHbIX peakuusax. [lonsTue o
karanu3e. lloHsitTue o xumuueckoM paBHOBecuu. DakTophl, BIMSAIONIME HA CKOPOCTH
XUMUYECKON PEAKIINU U TTOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBbHOU peakiuu. COCTaBICHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTIOIB30BAHMEM METO/IA SJIEKTPOHHOI0 OanaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOJUThL. KaTnoHsI,
AHUOHBI. MexaHu3M JAUCCOLMAIMUA BEUIECTB C Pa3IMYHBIMU BUJAAMU XHUMHUUYECKON CBA3HU.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YClIoBUsI MPOTEKAHUS peakIuii HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolicTBa KUCIIOT, OCHOBAaHUW U COJIEH B CBETE
NpeICTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBIE pEaKIMi 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 MPU3HAKU MPOTEKAHUS PEaKIuil HOHHOTO oOMeHa (0Opa3oBaHHe
ocajika, BBIJEJICHUE Tra3a, 00pa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuid (TOpEHUE, peakly pas3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C IMOMOIIBK) KAYECTBEHHBIX PEAKLIHMU 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.

Oo6mrast xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3NYeCcKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPO/ia M Cephl. AJINIOTPOTTHBIC MOAU(MUKAIINK KUCIOPOAa U Cepbl. XMMUYECKHUE CBOMCTBA
cepsl. CepoBOmOpOA, CTpOCHHE, (GU3MUYECKUE W XUMHUUYECKHEe CBOMCTBA. OKCHIBI CEphl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAO0B. CepHas KUCIoTa, (PU3nuecKkue 1 XUuMHUYECKHUE CBOMCTBA
(oOume Kak mpeacTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMUUYECKHUE PEaAKIUU,
JeXxane B OCHOBE MPOMBIIUICHHOTO CIOco0a MOMy4YeHHs] 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. AMMHUak, ero (HU3MYECKUE U
XUMHYECKHUE CBOWCTBA, MoilydeHHMEe U npumeHeHue. Conu aMMOHHMS, MX (PU3NYECKHUE H
XUMHYECKHUE CBOWCTBA, MpuUMeHeHue. KauecTBeHHass peakuus Ha HMOHbI aMMOHMS. A30THas
KHCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHE CBOMCTBA (0OIIME KaK MPEeACTaBUTEIs
KJlacca KHUCIIOT U crieuuduueckue). Vcrnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH Cpelbl COeIUHEHUSIMU
a3oTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHME BO3[yXa, NOYBBI M BogoEéMOB). Docdop,
ayuorponHbeie Moaudukanuu docdopa, duszmyeckue M XuMUuUeckue cBoicTBa. Okcun
dochopa (V) u dochopnas kucinora, GU3NUYECKHE U XMMHYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAJIbHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHUA. YIIIEepol, AJTIOTPONHbIE MOAU(DUKALIMU, PACTIPOCTPAHEHHUE
B npupone, Gusmdeckrue W XUMHYECKHe CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. OKcuibl yriaepoaa, ux (Gu3n4eckue U XuMUYECKHe CBOMCTBA, IEMCTBHE HA JKUBbBIE
OpraHu3Mbl, MOJIy4YeHHE U MPUMEHEHHUE. DKOJIOTHYEeCKUe MPOOJIEMBbI, CBA3aHHBIE C OKCHIOM
yrnepoza (IV), rumnoresa 106a16HOT0 MOTSIVICHHS KITMMATa, apHUKOBbI 3¢ deKkT. 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, ATWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciota). [IpupoaHbie
UCTOYHHUKHU YITIEBOJOPOIOB (Yyroyib, MPUPOJAHBIN 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.

KpemHuii, ero ¢Qusnyeckue M XUMUYECKHE CBOWCTBA, IMOJYYEHHE WU TPUMEHEHHE.
Coenunenust kpeMHus B mpupoae. OOmme mnpencraieHus o6 okcune kpemaus (1V) u
KpeMHueBOM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxkueiiue cTpouTelbHbIE MaTepHalbl: KEpaMHKa, CTEKIIO, LIEMEHT, OETOH, Kele300eTOH.
[IpoGnembl 6Ge30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00Pa3I0B HEOPTraHNYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOIECHUE MMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue pU3NYecKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUN (BO3MOXKHO
MCIIOJIb30BaHNE BHUACOMATEPHUANIOB), O3HAKOMIICEHHE C 00pas3lamMu XJIOpUI0B (TaJIOTEHHIIOB),
O3HaKoMJieHWEe ¢ oOpa3lmaMu ceppl M €€ COECOUHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEepHaloB), HaOMIOAeHHe Ipolecca OOyIIMBaHUS caxapa 0] JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, HM3yYEHHE XHUMHUYECKHX CBONCTB pa30aBICHHOM
CEepHOW KHUCJIOTHI, TMPOBEACHUE KAYECTBEHHOW pEeaKIMu Ha CylbhaT-uoH U HaOIIOACHUE
nmpu3HaKka e€ MpPOTEeKaHUs, 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOMCTBaMHU a30Ta, ¢pochopa u ux
COeMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BHUAEOMATEpUaNioB), oOpa3llaMu 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 BUIEOMATEPUATIOB), H3YUYEHUE MOJIETEH KPUCTAIUITMYECKUX
pemérok amMasza, rpadura, ¢ywiepeHa, O3HAKOMJIEHHE C TMPOIeccoM ajacopOnuu
PAcCTBOPEHHBIX 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, O3HAKOMJICHUE C NPOAYKIHEH CHIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE
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 [[. . MenpeneeBa u
cTpoeHust aroMoB. CTpoeHune MeTaioB. MeTraueckass CBSI3b M MeETalInyecKas
KpHUCTAJUINYECKAsA PEMIETKA. DIEKTPOXUMUUYECKUN pAJl HANPSDKEHUN METauioB. PU3NYECKHE
U XUMHUYECKHE CBOMCTBa MeTajuioB. OOmme cnocoObl momyudeHus MmetaioB. [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. MeHnpgeneesa, CTpo€HME HX arOMOB, HaxoxiaeHue B Ipupone. Dusuueckue u
XUMUYECKHe 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 3nemeHToB [[. . MenneneeBa, CTpoeHUE UX aTOMOB, HAaXOXKIECHHUE B
npupoje. Pu3ndyeckrue 1 XMMUYECKUE CBOMCTBA MAarHus M Kajablins. BaxuHelme coeTuHeHns
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxenue B Ilepuonunueckoit cucrteme xumMuueckux annementoB 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, HaxOoXJAeHuWe 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 O00pa3llaMl 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 CBOWMCTB JKECTKOW BOIBI, Ipolecca
TOpeHus keje3a B KHUCIOpoae (BO3MOXKHO HCIIONIb30BaHHE BUACOMATEPHUANIOB), MPHU3HAKOB
OPOTEKaHUsl KAYECTBEHHBIX PEAKIMN HAa MOHBI: MATHUS, KaJdblUs, 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. be30macHOe 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 HCIOMb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHaiaM3, CHUHTE3, KiIacCU(UKAlUA, TEPUOANYHOCTh, HAOTIONEHHWE,  HDKCIEPUMEHT,
MOJICIUPOBAHHUE, W3MEPEHUE, MOJEb, SBICHUE, MNAPHUKOBBIM A(PEKT, TEeXHOJIOrHusl,
Marepua’bl.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJa, OJJIEKTPUYECKUN 3apsiy, IPOBOIAHUKH, MOJYIPOBOAHUKH,
JTUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHE BEIECTBa, Tas,
pacTBOp, PAacCTBOPUMOCTh, KPUCTAJUIMYECKass pEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIIMYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE37b1, CONHLIE.

buonorusi: porocunres, npixanuve, ouocdepa, 3KocucTeMa, MUHEpaAJbHbIE 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 OBPA30OBAHU A

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 I[IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMH
MOBEICHUSI M CIIOCOOCTBYIOT IMpolieccaM CaMOINO3HAHUsS, CaMOpPA3BUTUS U COLMAIU3ALUU
00y4aronuxcs.

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

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEWI0, TMOHMMAHUS 3HAYEHUS XUMUUYECKOW HAyKW B KU3HM COBPEMEHHOTO
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:

IPEJICTABICHUSI O COIMAJIBHBIX HOPMAaX W TMpaBUIaX MEXIUYHOCTHBIX OTHOIIECHUM B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM JESATEIBHOCTH IMPHU BBHIMOJIHEHUH Y4YE€OHBIX, MO3HABATEJIbHBIX
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
NO3ULIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHHUSI TIOCJIEICTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKH M COCTABIIOLIMC OCHOBY U
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MpeAcTaBieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aMMOCBA3SX YEJIOBEKA C HPHUPOAHOW Cpelou, O
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

NIO3HABATEJIbHbIE MOTHUBBI, HAPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HCOOXONMMBIC Ul OOBSCHEHHsI HAONIOZACMbIX IPOLECCOB M SIBICHWMH, 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 JXU3HHM, OTBETCTBEHHOI'O OTHOILUEHHS K CBOEMY 310pPOBBIO,
YCTAaHOBKM Ha 37I0OPOBBIM 00pa3 >KW3HH, OCO3HAHWE TOCIEJACTBUNA U HEMPUSTHE 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 XUMHUHM, 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) 3KOJIOrHYeCKOro 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 MPaBII 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 CpeloM, Uil IOBBILIEHUS YPOBHA
AKOJIOTMYECKON KYJIBTYphI, OCO3HAHUS TTI00AJIBHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM U
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHHOM, KOMMYHUKATUBHON U COIMANIbHON 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 CAMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX TIOHATHH (BBIICIATH WX XapaKTepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSATHUSMH), HCIONB30BaTh TOHATHUS IS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIMi, YCTaHABIMBATh MIPUUUHHO-
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) MOJIENIM, MCIOJIb3YyeMble B XUMHUHU, MPeoOpa30BHIBATh IIMPOKO
IpUMEHSEMbIE B XUMHU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
JJIEMCHTA), XUMUYECKast (OpMyla M ypaBHCHHE XHMUYCCKOM PCaKUMHM — IIPH PCIICHHH
y4eOHO-TIO3HABATSIBHBIX 3a/a4, 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 AeCTBUA.

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 IPOBEICHUIO YUCHHYECCKHUX
AKCIIEPUMEHTOB, YMEHHE HAOJIIOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIBHO 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 Pa3TUYHBIX
BHJIOB U (hOpM TIPEACTABICHUS, TOJy4aeMyI0 M3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIep)KaHMs, CIOpaBOYHbIE TocoOus, pecypchl HWHTEpHETA),
KPUTHYCCKH OICHUBATh MPOTHBOPEUMBYIO U HEJOCTOBEPHYIO MH(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-KOMMYHUKATHBHBIX ~ TEXHOJIOTMH, OBJAJEeHHE KYJIBTYpOH aKTHBHOIO
HCIIONB30BaHMS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAaMOCTOSTEIIBHO BHIOMpPATh ONTHMAJIBHYIO



dopMy npencTaBieHUs UHPOPMALUKA U WIUTIOCTPUPOBATh pEUIAEMble 3aJayd HECIOXKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduku U ©X KOMOMHALUSIMU;

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

KomMMyHHKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS:

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 MPE3eHTAlUI0 pPEe3yJIbTaToB BBINOJHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro OmbITa, JiaboparopHol  paboOThI 1O
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0o COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHONW U
UCCIIEIOBATENbCKOM IESITeIbHOCTU MPHU PEIIEHUH BO3HUKAIOMIMX MPoOJIeM Ha OCHOBE ydéra
OOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMKA (0OCYKIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAEIIeHUEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW PabOThI U JIPYTHE).

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOATENbHO  ONpPENEesATh LMW  JeATEeIbHOCTH,  IUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATbH W TOPH  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BBIOMpaTh HauOosee d>PGEeKTUBHBIE CHOCOOBI pEIIeHHUs Y4eOHBIX 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
pe3ysibTarta 3asBICHHOM 1€JM, YMEHHUE UCIOIb30BaTh U 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», BUABI JEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTalii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoniy oOydenus B 8 kiacce mpenMeTHbIE 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, OTHOCHUTEIbHAs aTOMHAas M MOJEKYIsIpHas Mmacca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JAO0IS XHUMHUYECKOIO
AJIEMEHTa B COCIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHWS,  XUMHYECKas  peakmus,
KJIacCU(pUKAIMS peaKklUUid: peakuu COEAMHEHUs, PEaKIUHU Pa3lIoKEHUs, peaKinu
3aMEeLICHUs, peakuuud OOMEHa, HK30- U DHIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOI
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTtoma, aroMHas OpOuTab,
paauyc aroma, XHMHYECKas CBf3b, MOJSPHAs M HEMNOJSpHAs KOBAJEHTHAs CBA3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi A0 BellecTBa (POl EeHTHAS
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 OIpPEACNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIECHBb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpe/IeIEHHOMY KJIAacCy COEIMHEHUN 1o ¢opMmyliaMm, BHUJ XUMHYECKON CBSI3U
(KOBaJIEHTHAsl U MOHHAsI) B HEOPTaHUUYECKUX COECIUHEHUSX;



epackpbiBarh cMmbIci Ilepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nonoxkeHus: B llepuonnueckoil cucteme, 3aKOHOB COXPAaHEHHSI MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOraapo;

®OMUCHIBaTh W XapaKTepus3oBarTh TabnuuHyro @opmy llepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IaBHas noiarpynna (A-rpynmna)» u
«moboynas moxarpynna (b-rpynmna)», manbie W OonbUIME TEPUOABI, COOTHOCUTH
0003Ha4YeHus1, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas cucreMa XUMHYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3aps] sApa, oOLIee YHUCIO AIIEKTPOHOB H
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIOSIM);

e KJaccU(ULIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEaKLUU BEUIECTB, MO TEIJIOBOMY
sbdexry);

e XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHbBIX
KJIACCOB, TOATBEP)KJas OINUCAaHUE MpPUMEpPaMU  MOJICKYISIPHBIX  YpaBHEHHUH
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKUX MTPEBPAIICHHUI B pa3INYHbIX YCIOBUSIX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIlIECTB, MACCOBYIO
JIOJTTII0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHUS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PAacTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIINH;

® IPUMEHSTh OCHOBHBIC ONEpPAllMd MBICIIUTENIbHON NESITeIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 00001IeHNe, CUCTEMATH3AINIO, KIaCCU(PUKAIINIO, BBISIBICHUE TPUUUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBbIE = METOMAbl  TO3HaHUS —  HAONIONEHHWEe,  U3MEpEeHHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbI U MBICICHHBIN);

eClieIOBaTh IpaBWjaM TIOJb30BAaHUA XUMHUYECKOM TMocyaoll u JaboparopHBIM
000OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
NOJyYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BeEIIECTB (BOIOpOAA W KHCIOPOAA),
IPUTOTOBIICHUIO PAacCTBOPOB C OMNPENEIEHHOW MacCOBOM [0OJIEM pPAcTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh M  MPOBOAUTH XUMHUUYECKHE HKCIIEPUMEHTBHI IO
PacCIiO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIMIbIO MHAMKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

K xoniy oOydyenus B 9 kiacce mpeIMeTHbIE Pe3ylnbTaThl Ha 0230BOM ypOBHE JODKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIIUXCS YMEHHUIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BaJICHTHOCTb, IEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl peaKus,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs JHCCOLUMALMSA, PEaKIUU
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble peaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBA3b (KOBAJEHTHAasl, HOHHAs, MeETaJUIMYecKas), KpUCTaJUIM4YecKas
pemérka, KOppo3usi METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKON PEaKLH, MPEAEIbHO
nonyctuMas konrenrpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHSATUHW U MPUMEHATH 3THU
MOHSATHS MPU OMKMCAHUU BEILIECTB U UX MPEBpaIICHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpPMYNT BEIIECTB U
YPaBHEHUW XUMUYECKHUX PEAKIIUM;

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEQUHEHUH 1Mo (opMysaM, BUJ XUMUYECKOUN CBSI3U (KOBAJEHTHAasi, HOHHAs,
METaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3aps/ HMOHA MO0 XUMHUYECKOH



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

epackpbiBarb cMmbIci Ilepuognueckoro 3akona [[. MI. Menneneesa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHMUE: OMKUCHIBATh U XapaKTEepU30BaTh TabIuuHy0 hopmy [lepuoauueckoii
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3iuuaTh MOHATUSA «IJIaBHas mnoarpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble m OoJblive NEPUOBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YHUCJIOBBIMU XapAKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
U 3apsja sapa, olliee YHUCIO 3JIEKTPOHOB M PACHPEACICHHE UX MO0 3JIEKTPOHHBIM
CJI05IM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUH B Mpejenax MajbiX MEPUOAOB U MIABHBIX MOJATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakiuu (10 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIMJIOBOMY
s dexTy, Mo N3MEHEHUIO CTENEeHEN OKUCICHHS] XUMUUYECKUX AIIEMEHTOB);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME M crHelupuyecKkrue XMMUYECKHe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPK/asi ONMMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUN;

® COCTAaBJISITh YPABHEHUS DJIEKTPOJIUTUUECKOW TUCCOLMALIMU KUCIIOT, [IEJIOYEN U COJIEH,
NOJHBIE M COKpAIEHHbIE YpPAaBHEHUS pPEaKIUMHA HOHHOTO OOMEHa, YypaBHEHHS
peakiuii, TOATBEPXKAAIONIMX CYIIECTBOBAHME TE€HETUYECKON CBSI3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

® PACKpPBIBATh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajlaHCa ATHX PEeaKIIUii;

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

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JeMEHTa 1Mo (GopMylie COeTUMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA
B PacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKINu;

ecoONIONaTh TMpaBWjia IMOJIb30BAHMS XUMUYECKOM TIOCYIOM U  J1abOopaTOPHBIM
o0OpyIOBaHUEM, a TaKXe MpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU  TI0O  BBIIIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OMBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJICKHUCIIOTO ra3a);

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

® [I[PUMEHSATh OCHOBHBIE OMNEPAIMU MBICIUTEIBHON NESITEIbHOCTA — aHAJIW3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEMATU3alMIO, BBISBICHUE MNPUYUHHO-CIIEICTBEHHBIX
CBA3€UW — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIUH, €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 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTHYECKOM JIeATEIIHHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMH4eCcKue peakiuu 15 1 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo paznemy 20
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BEleCTB
2.1 Bosnyx. Kucnopoa. Ionsitie 06 okcuaax 6 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.IlonaTue o KUCa0Tax M COAX 8 1 bu6moreka 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 KJTACChl HEOPTAHUYECKUX COCTMHCHUM 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. Ilepuonnyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 1eMeHToB . U. MenaeneeBa. Ctpoenne aToM0B. XUMHU4YeCKasi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIHU

[Tepnomanueckuii 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
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no paszneny 15 bubmuoTteka IIOK https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmuoTteka LIOK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KITIACC

KoanuyecTBo 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 XMMHMYecKHe peaKIHH
H N
11 OBTOPCHHC 1 YIIYOICHHE SHAHHH OCHOBHEIX 5 1 Bu6maorexa LIOK https://m.edso0.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHUHe SAKOHOMEPHOCTH XUMIHCCKHX 4 bubmoreka I{OK https://m.edsoo.ru/7f41a636
peaxuit
DIIEKTPOIUTHYECKAS TUCCOLMAIINAS. X UMUIECKIE
1.3 P A Hat 8 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakuu B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTajbl M UX cCOeTUHEHHUS
OO0111ast xapaKTEpUCTHKA ec 3JIEMEHTO
2.1 1Hasl XapaKTCPHCTHIA XHMHACCKUX SICMEHTOR 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VI A-rpynmesl. ["amorenst
OO0111ast xapaKTEpUCTHKA ec SJIEMEHTO
2.2 Hast xapaKrepn THK., XUMHHCCKHX SJCMEHTOR 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u €€ coeTMHeHUS
06 e e eMe
2.3 T XApAKTCPHCTHIA XHMUHCCKHX SIICMEHTOB 7 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, Gochop U X COSTUHEHUS
OO6m1ast XapakTEepPUCTHKA XUMHUYECKHX JIEMEHTOB
2.4 IVA-rpynmel. Yriuepoa v KpeMHHUR U UX 8 1 2 bu6moreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHUS
Hroro o pazzeny 25
Pazpea 3. Meraiibl M HX COeANHEHHUSA
3.1 OO01111e CBOIICTBA METAJIJIOB 4 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
3.2 BaxxHel1ne MeTallIbl U UX COETUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Paznen 4. XuMus u okpy:kawias cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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4.1 BemectBa u Marepuainsl B )KU3HU YEIOBEKA 3 bu6moreka I{OK https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 3
PezepBHOE Bpemst 3 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
DJIEeKTPOHHbIE
Ne udponbie
: Tema ypoxka Bcero pp
n/n Hara o0pa3oBaTeJIbHbIE
4acoB
pecypchl
bubmoreka [IOK
[Ipenmer xumun. Posib XuMuu B ’KW3HU yenoBeka. Tena u
1 1 https://m.edsoo.ru/ff0d
BEIICCTBA 210c
bubmoreka [IOK
2 [TorsTHE O METO/IaX TTO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ffOd
227e
[Tpaktuueckast padota Ne 1 «IIpaBuiia paboThI B bubmoreka IIOK
3 nmabopaTopuu U MPUEMBI 00paIlieHus ¢ Jab0paTOPHBIM 1 https://m.edsoo.ru/ff0d
000pyI0BaHUEM» 23dc
Uuctele BemecTBa u cMecH. CriocoObl pa3aesieHus bubmorexa [JOK
4 e ' P 1 https://m.edsoo.ru/ff0d
cMecei
26ca
. bu6mmoreka [IOK
IIpa eckas padora Ne 2 «Pa3nenenue cmeceit (Ha
5 parrt P . A ( 1 https://m.edsoo.ru/ff0d
MIpUMEPE OYUCTKH IMOBAPEHHOM COJIH )» 28c8
bubmoreka IIOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c
XHUMHUYECKHE AIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX bubmorexa HOK
7 ) 1 https://m.edsoo.ru/ffod
AJIEMEHTOB
2be8
bu6moreka I{OK
8 [IpocTbie U clIOKHBIE BENIECTBA 1 https://m.edsoo.ru/ffOd
2a6c¢
bubauoreka [IOK
9 ATOMHO-MOJIEKYISIPHOE yUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubauoreka [IOK
3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKAs
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX IIEMEHTOB Deac
OtHocuTenbHas atToMHas macca. OTHOCUTENbHAS bubmorexa [IOK
11 ) 1 https://m.edsoo.ru/ff0d
MOJIEKYIISIpHas Macca 193¢
bu6muoreka IJOK
12 MaccoBast 10151 XMUMHUYECKOTO JIEMEHTA B COECIMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6muoreka I{IOK
13 KonnuectBo BemectBa. Mosib. MossipHast macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

duznueckre U XUMUYECKUE ABJIICHUI. XUMHUYECKAA

bu6muoreka [IOK

14 — https://m.edsoo.ru/ffOd
peaKkn 37fa
bu6muoreka [IOK
15 IIpu3Haky U ycioBUs NPOTEKAHUSA XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d
3al6
bubmoreka [IOK
3aK0H COXpaHEHHS MaCCHI BEIIECTB. XUMUICCKUE
16 ABHCHIS https://m.edsoo.ru/ffod
P 3088
bubmoreka [IOK
BrIunciieHus: KOJIMYECTBA, MACChl BEIISCTBA T10
17 . https://m.edsoo.ru/ffOd
YPaBHCHHUSIM XUMHUYECCKUX PEAKITUI
5708
. bubmmorexa [IOK
Knaccudukarus xumudeckux peakuuii (CoequHeHus,
18 https://m.edsoo.ru/ffod
pa3IoXKeHUsl, 3aMelIeHus, 0OMeHa)
3f34
bubmoreka [IOK
19 O0o0IIeHre U CHCTeMaTH3aIisl 3HaHUH https://m.edsoo.ru/ff0d
40c4
KonTponwsnas padora Nel mo teme «BemecTtsa u bubmorexa TIOK
20 IMIECKIE DeAKIHID https://m.edsoo.ru/ff0d
peaxt 4290
bubmoreka IIOK
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciopon —
21 https://m.edsoo.ru/ff0d
AJIEMEHT | MpocToe BemiecTBo. O30H
448e
. bub6moreka IIOK
dusznvecKkrne 1 XUMHUYECKHE CBOMCTBA KUCIOPOIa
22 https://m.edsoo.ru/ff0d
(peakiuu oxkucienus, ropenue). [lonsarue 06 okcumax 4614
bu6moreka [IOK
CriocoObl MoTy4eHHs: KUCIIOPoa B JIa0OPaTopuu U
23 https://m.edsoo.ru/ff0d
MPOMBIIIUICHHOCTH. [IpuMeHeHne Kucaopoia 4972
TeroBo# 3 heKT XUMUIECKOHN peakIiuu, IOHITHE O bubmoreka IIOK
24 TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ffOd
SHAOTEPMUUYECKUX PEAKIUAX 4790
TomnuBo (HedTh, yronb u MeTaH). 3arpsis3HeHHE BO31yXa bubmorexa [IOK
25 ’ ' ’ https://m.edsoo.ru/ffod
CrocoObI €ro MpeIoTBPAIICHHS
4cda
[Ipaktuueckas pabota Ne 3 no teme «llonydenue u bubmorexa TIOK
26 M https://m.edsoo.ru/ff0d
coOupaHHe KHCIOpO/ia, U3yYeHHE €r0 CBOUCTBY» 4262
Bonopon — snemenT u npocroe BemniectBo. HaxoxaeHue bubmorexa TIOK
27 & Db ’ https://m.edsoo.ru/ff0d
PUPOA 4ddo
. bubanoreka [IOK
duznyeckrue 1 XUMUIECKUE CBOMCTBA BOJIOPOIA.
28 https://m.edsoo.ru/ff0d
[Ipumenenue Bomopoaa
4ddo
b K
29 [ToHsiTHE O KUCIIOTAX U COJISIX nomorexa LO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

bu6muoreka [IOK

30 Crioco0bl moTydeHust BOJAOPoAa B 1ab0opaTtopuun https://m.edsoo.ru/ffod
4ddo
bu6muoreka [IOK
[Ipakrrueckas pabota Ne 4 mo reme «llonydenue u
31 P P . i https://m.edsoo.ru/ffod
coOupaHue BOIOPOIa, U3YICHHUE €T0 CBOMCTBY 4542
bubmoreka [IOK
32 MonsipHbiii 006EM ra3oB. 3aK0OH ABOTAAPO https://m.edsoo.ru/ff0d
542e
" bubmmorexa LIOK
Brruucnenus o6bEMa, KoTUYeCTBa BEIIECTBA Ta3a Mo €ro
33 ) https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMUECTBY BEIIECTBA UM O0BEMY 5530
Brrancnenus 00bEMOB Ta30B 110 YPABHCHHIO PEaKIIMH Ha bubmorexa HOK
34 ) P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA OOBEMHBIX OTHOIIIEHU Ta30B 5708
bu6moreka [IOK
35 ®uU3NYECKne U XUMUYECKHAE CBOMCTBA BOJIbI https://m.edsoo.ru/ffOd
587a
bubmoreka [IOK
36 CocraB ocHoBanui. [ToHsTHE 00 MHAMKATOpPaAX https://m.edsoo.ru/ff0d
592
Bona xak pactBoputens. HaceleHHBIC 1 bubmuoteka LIOK
37 HEHACHIIIICHHBIC PACTBOPHI. MaccoBasi 10715 BEIISCTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[Tpaktuueckas padora Ne 5 o teme «IIpurotopnenue bubmorexa IIOK
38 pacTBOPOB C ONpPEAEIEHHON MAaCCOBOM 10JeH https://m.edsoo.ru/ffOd
PacTBOPEHHOTO BENIECTBA» Seba
bu6muoreka [IOK
KonTponwsnas padora Ne2 mo teme «Kucnopoa. Bogopon.
39 P P PO BOAOPOA https://m.edsoo.ru/ffod
Bona» 6342
bu6moreka [IOK
40 Oxcuppl: cocTaB, KiaccupuKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
664e
[Tonyuenue 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX butmmorexa [JOK
41 Y ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCUIOB 6646
bubmoreka [IOK
42 OcHoBaHus: cOCTaB, Kilaccuukaius, HOMEHKIIATypa https://m.edsoo.ru/ffOd
67ca
bubmuoreka IIOK
43 [Tonyuenue u XuMu4eCKue CBOMCTBA OCHOBAHUN https://m.edsoo.ru/ffod
67ca
bu6munoreka IIOK
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 ITony4yeHnue u XMUMUYECKUE CBOMCTBA KUCIIOT bubnuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpenHue): HOMEHKIIATypa, CIIoCOObI OTy4eHus,

bubmuoreka [JOK

46 . https://m.edso0.ru/00a
XUMHUYECKHUE CBOMCTBA 49474
[TpakTrueckas padborta Ne 6. Pemienue bubmunorexa LIOK

47 AKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edsoo0.ru/00a
HEOPraHWYECKUX COECAUHEHUIN dob7c
['eneTndueckas cBs3b MEXKIY KllacCaMU HEOPTraHUYECKUX bubmorexa [JOK

48 eruii Y P https://m.edsoo.ru/00a

WHCHHH
coen d9a50
bubmoreka [{OK

49 O060011IeHe U CUCTEMaTH3alIks 3HAHUH https://m.edsoo.ru/00a

d9ch2
K
KonTponwsnas padora Ne3 no teme "OCHOBHBIE KJIACCHI bubnnorexa O
50 - https://m.edsoo.ru/00a
p a d9ela
bu6moreka [{OK
[TepBbie MOTBITKYM KIaCCU(PUKAIIMA XUMHUUECKIX

51 https://m.edsoo.ru/00a

aneMeHTOB. [IoHATHE O TPYIMax CXOIHBIX AIEMEHTOB doffa
. bubmoreka I{OK
[Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema

52 https://m.edsoo.ru/00a

xuMmudeckux aneMmeHnToB 1. Y. MenpaeneeBa
da52c
bubmoreka IIOK

53 [Tepuompl, rpymIibl, HOATPYIITHI https://m.edsoo.ru/00a

da52c
bu6moreka IIOK

54 Crpoenue atoMoB. CocTaB aTOMHBIX sifep. M30Torbl https://m.edsoo.ru/00a

da342
bu6muoreka [IOK
CrpoeHue dIIeKTPOHHBIX 0007I04YEK aTOMOB AJIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepuonnueckoii cucremsl Jl. M. Menaeneena
da6bc
XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA IO €T0 bubauoreka [IOK

56 nojoxenuto B [lepuonuueckoit cucreme /1. U. https://m.edso0.ru/00a
MeHnpeneeBa da824
3nauenue [leproanueckoro 3akoHa JAj1sl pa3BUTUS HAYKU bubmoreka I[IOK

57 u npaktuku. [[. 1. MenneneeB — y4€Hblid, negaror u https://m.edsoo.ru/00a
rpaKJIaHUH da96e
DNEeKTPOOTPHUIIATEIBHOCTh aTOMOB XUMHUYECKUX bubmorexa HOK

58 pOoTp https://m.edsoo.ru/00a
AJIEMEHTOB

daab8
bubmuoreka IIOK

59 HonHas xumMuaeckas CBSI3b https://m.edsoo.ru/00a

dac34
bu6muoreka IIOK
60 KoBasieHTHas nossipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

KoBanentuas HCIOJIsIpHAasd XUMHUYCCKas CBA3b

bu6muoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHp OKUCICHUS

bu6muoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIIMTEIIEHO-BOCCTAHOBUTEIILHEIC peakuuun

bubmoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHUCIINTEIIN U BOCCTAHOBUTEIHN

bubmoreka [IOK
https://m.edsoo.ru/00a
db076

65

Konrponbshas padora Ned4 o reme «CrpoeHue atoma.

XUMHYECKASA CBI3h)

bubmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O000I1IEHNE U CUCTEMATU3AIIN 3HAHWH

bubmoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O000I11IEHNE U CUCTEMATU3AIINA 3HAHWUI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9ch?2

68

O060011eHre U cCUCTEMATHU3AUA 3HAHWI

bubmoreka [IOK
https://m.edsoo.ru/ffOd
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

DJIEeKTPOHHbIE
Ne uudposeie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTeJIbHbIE
pecypchl
. bubmmorexa [IOK
[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux anemeHToB . . MenneneeBa b50e
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHYECKUX bubmorexa OK
2 P . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX NMEPHOIOB b6b6
Knaccudukarus u HoMeHKIIaTypa HEOPTraHUYECKUX bubmorexa HOK
3 P P 1 https://m.edsoo.ru/00ad
BEIIECTB b762
. bubmoreka [IOK
Bubl XUMUYECKOM CBSI3U U THITBI KPUCTATTMYECKUX
4 . 1 https://m.edsoo.ru/00ad
pemeéTox
bac6
5 Konrponbshas padora Nel o teme «IloBTopenue u 1
yIIyOJIeHHEe 3HAaHWW OCHOBHBIX Pa3zesioB Kypca 8 Kiiaccay
Krnaccudukaims XuMu4eckux peakiuii o pa3indHbIM bubmorexa HOK
6 ——— 1 https://m.edsoo.ru/00ad
P beho
[TonsiTue o ckopoctn xumudeckon peakuuu. [lousrre o bubmorera [OK
7 P ' 1 https://m.edsoo.ru/00ad
TOMOT€HHBIX M T€TEPOTE€HHBIX PEaKLUIX be0a
[Tonsitue o xumuyeckoM paBHoBecun. DakTopsl, bu6moreka [IOK
8 BJIUSIIOIIME HA CKOPOCTh XMMHUYECKOU PEAKIIUUA U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XUMHUUYECKOTO PABHOBECUS c28c
bu6moreka I{OK
9 OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 https://m.edsoo.ru/00ad
cade
Teopus anexkrponuTrueckoi qucconuanuu. CuiabHbe U bubmorexa LOK
10 ' 1 https://m.edso0.ru/00ad
ci1abbie AMEKTPOITUTHI
cd68
bubanoreka [IOK
11 Hounble ypaBHEHUS peaKiuii 1 https://m.edsoo.ru/00ad
d448
. N bu6muoreka I{OK
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MpeCTaBICHUN 00 AMEKTPOTUTHIECKOH TUCCOIMAIINN 4548
XUMUYECKHe CBOMCTBA COJeH B CBETE MPECTaBICHU 00 bubmorexa HOK
13 . p 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHYECKON TUCCOIUAIUN
d8b2
bu6muoreka I{IOK
14 [Tonsarue o runponuse coneit 1 https://m.edsoo.ru/00ad

dod4



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

bu6muoreka [IOK

15 O06o001IeHne 1 crucTeMaTH3aIus 3HaHUui https://m.edsoo.ru/00ad
ddi2
[Tpaktuueckas padora Ne 1. «Pemenune bubmorexa HOK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJIbHBIX 33724
dbfa
Konrponbhas padora Ne2 o teMe «IIeKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
JTUCCOIHAIUsA. XUMUUECKUE PEAKIIUU B PACTBOPAX) deco
bubmoreka [IOK
OO01mmas XxapakTepruCTHKA TaJIOTEHOB. XUMHUYECKUC
18 . https://m.edsoo.ru/00ad
CBOMCTBa Ha IIPUMEPE XJI0pa
dfe2
bubmoreka [IOK
XnopoBoaopo. ColistHast KUCI0Ta, XUMUYECKHE
19 . https://m.edsoo.ru/00ad
CBOMCTBA, IOJTyuY€HHUE, TPUMEHEHNE
€104
[Ipaxtuueckas pabota Ne 2 no teme «llomydyenue bubmorexa [JOK
20 N . . https://m.edsoo.ru/00ad
COJITHOW KHCIIOTBI, U3y4YCHHUE €€ CBOMCTBY
€348
. bubmmoreka [IOK
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKITUH,
21 https://m.edsoo.ru/00ad
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE
e488
bub6moreka IIOK
22 OO6mrast xapakTepucTrKa 31eMeHTOB VIA-Tpynmb https://m.edsoo.ru/00ad
e64a
bub6moreka IIOK
AmorponHbie MoauduKauu cepbl. HaxoxaeHue cepsl u
23 . . . https://m.edsoo.ru/00ad
e€ coeIMHEeHU B Mpupoie. XMMHUECKHE CBONCTBA CEephI o642
bu6moreka [IOK
CepoBoaopo, cTpoeHue, PU3NYECKUE U XUMUUYECKUE
24 . https://m.edsoo.ru/00ad
CBOIiCTBa
e802
bu6moreka [IOK
Oxcuapl cepbl. CepHas KUCIIOTa, (U3HYECKUE U
25 . https://m.edsoo.ru/00ad
XMUMHUYECKHE CBOMCTBA, IPUMEHEHUE
€a28
XUMUYECKUE PEaKIINH, JIeKaIIIe B OCHOBE
. bubauoreka [IOK
MIPOMBIIIIEHHOTO CII0c00a MOMyYeHHs CEPHOI KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl ec8a
COCIMHEHUSIMHU CEPBI
bubmuoreka IIOK
27 Brrunciienne MaccoBoi 101U BbIXOJa MPOAYKTA PEAKLIUN https://m.edso0.ru/00ad
ec8a
OO1mas xapakTepucTuka 1eMeHTOB V A-TpyIibl. A3OT, bubanoreka [IOK
28 pacrpocTpaHeHue B IpUpoJe, GU3NIECKHe U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBa eeab
N bubanoreka [IOK
AMMuak, ero pu3nYecKue U XUMUYECKHE CBOICTBA,
29 https://m.edsoo.ru/00ad
MOJIy4eHHE U IPUMEHEHUE
f004
30 ITpaktuueckas padora Ne 3 o teme «llomyuenue bubnuoreka [IOK



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

aMMUaKa, U3yudCHHUC CTro CBOICTB»

https://m.edsoo.ru/00ad
180

A30THas KUCIOTa, e€ PU3NUECKUe U XUMUYECKHUE

bubmuoreka [IOK

31 CBOTICTEA https://m.edsoo.ru/00ad
306
Hcnosb30BaHre HUTPATOB U COJIE AMMOHUS B KAUECTBE bubmuoreka [IOK
32 MUHEpaJIbHBIX y10OpeHuil. XuMHUeCcKoe 3arpsi3HeHne https://m.edsoo.ru/00ad
OKpYKAaIOIIEH cpeapl COSTMHEHUSIMU a30Ta f518
bubmoreka [IOK
®Dochop. Oxcng dhocdopa (V) u pochopras kuciora,
33 dop docgopa (V) v(b Gop https://m.edsoo.ru/00ad
(du3HyecKre U XUMUYECKHE CBOMCTBA, TIOTYUCHHE f68a
bubmoreka [IOK
Hcnons3zoBanue pocdaroB B Ka4eCTBE MUHEPATHHBIX
34 N N https://m.edsoo.ru/00ad
ynoOpeHuid. 3arps3HeHue MpupoaHon cpebl hocharamu £620
VYrepon, pacupocTpaHeHHe B IPUpPoOIe, PU3NYECKUe 1 bubmorexa HOK
35 ’ N ’ https://m.eds00.ru/00ad
XUMHYECKHE CBOHCTBA
fd9c
Oxcuapl yrepoaa, ux pusndeckre U XUMHIeCKHe bubmuoteka LIOK
36 CBOMCTBA. DKOJIOTHYECKUE TIPOOTIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuyioM yriiepona (1V) febe
bubmmoreka [IOK
37 VYronbHas KHCIOTa U €€ coln https://m.edsoo.ru/00ae
006¢
[Ipaxtuueckas padota Ne 4 o reme "llonyuenue bubnmuoreka LIOK
38 yIIIeKucioro ra3a. KauectBeHHast peakius Ha kKapOoHar- https://m.edsoo.ru/00ae
MOH" 027e
bu6moreka [IOK
[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.edsoo.ru/00ae
KakK 0 COeTUHEHUSX yriepoaa
054e
bu6muoreka [IOK
40 KpemHunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[Ipaktrueckas padota Ne 5. Pemienue bubmuoteka [IOK
41 AKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxueiine https://m.edsoo.ru/00ae
HEMETAILIBI M UX COECTUHEHMS» Obf2
Konrponbshas padora Ne3 mo teme «Baxkneiinive bubmorexa [IOK
42 https://m.edsoo.ru/00ae
HEMETAJIbI ¥ UX COCAUHEHUS»
0el18
OO01mas xapakTepucTUKa XUMHYECKUX DJIEMEHTOB —
bubmuoreka IIOK
MeTaJsIoB. MeTainyeckas CBA3b U MeTaJlInyecKas
43 i . https://m.edsoo.ru/00ae
KpucTalmuyeckas pemérka. Ousnueckue CBONUCTBA 1036
METaIoB
N . bubanoreka [IOK
XUMHYECKHE CBOMCTBA METAIUIOB. DIEKTPOXUMUIECKUI
44 . https://m.edsoo.ru/00ae
P HAMIPSHKEHUN METaJIOB
1156
45 O6mue criocoOs! momy4yeHus: MmeTaioB. CIiiaBbl. bubmoreka [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Beluncrienus 1o ypaBHEHUAM XUMHUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEarcHTOB CONCPKUT IIPUMECH

https://m.edsoo.ru/00ae
1156

bu6muoreka [JOK

46 [ToHATHE O KOPPO3UHU METAIOB https://m.edsoo.ru/00ae
1278
bubmoreka [IOK
a7 IIenouHbie METAILIIBI https.//m.edsoo.ru/00ae
14b2
bubmoreka [IOK
48 OKCHUJIBI ¥ TUIPOKCHUIBI HATPUSI U KAJTUS https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
49 [IenouHo3eMeNbHBIC METAIIIIBI — KAJIBIIUN 1 MarHui https://m.edsoo.ru/00ae
15e8
bubmoreka [IOK
50 Baxueiinme coeTMHEHNS KaJIbIUs https://m.edsoo.ru/00ae
15e8
51 O06o01menre U cucTeMaTH3aIys 3HaHU!
bubmoreka [IOK
52 XKéctrkocTh BOIBI M CTIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae
1886
. bubmoreka IIOK
[Tpaktrueckas padora Ne 6 mo Teme "KEcTkoCTh BOJIBI 1
53 P . P " A https://m.edsoo.ru/00ae
METO/IbI €€ yCTpaHEHUS
1ae8
bubmoreka IIOK
54 ANOMUHUIMA https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
55 AmMdoTepHbIC CBOMCTBA OKCHJIA U THAPOKCUIA https://m.edsoo.ru/00ae
1c64
bu6muoreka [IOK
56 XKenezo https://m.edsoo.ru/00ae
1d86
bubauoreka [IOK
57 Oxcuel, ruapokcu sl U conu skenesa (1) u xxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI
ITpakTuueckas padora Ne 7. Pemenue bu6nuorexa [IOK
59 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHenmue https://m.edsoo.ru/00ae
METaJLJIbI K UX COCTUHCHUS 3de8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JaH B U30BITKE WU COACPIKHUT bubmorexa HOK
60 p . https://m.edsoo0.ru/00ae
mpuMecH. BeIuuciieHnss MacCOBOM JI0JIM BBIXOJa MPOIyKTa 1750
peakuuu
61 O06o0mIeHre U cucTeMaTH3alus 3HaHUH
62 KonrponbHas padota Ne4 no teme «Baxueiinme



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MECTAJJZIbI U UX COCAUHCHU I

63

BemiectBa u Marepuaisl B TOBCEIHEBHOM KU3HU
YeJI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/00ae
3f50

64

XUMHUYECKOE 3arpsa3HEHNE OKPYKAIOIICH Cpe/Ibl

bubmuoreka [JOK
https://m.edsoo.ru/00ae
4270

65

Poap xumun B PCUICHUHN SKOJIOTNICCKUX Hp06JICM

bubmoreka [IOK
https://m.edsoo.ru/00ae
4270

66

O000I1IEHNE U CUCTEMATU3AIINSA 3HAHWUI

bubmoreka [IOK
https://m.edsoo.ru/00ae
0d0a

67

O000I1IEHNE U CUCTEMATU3AIINA 3HAHWUI

bubmoreka [IOK
https://m.edsoo.ru/00ad
b33c

68

O000I11IEHNE U CUCTEMATU3AIINS 3HAHWUI

bubmmoreka [IOK
https://m.edsoo.ru/00ad
9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'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.

["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 nmns 1ab0paTopHbIX ONBITOB 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. . AcanoBa. — 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 «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. AnukdepoBoii

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 KOMTEIK: XUMHUS
http://www.chemistry.ru JlucraniinonHnas oJlMMITHaza Mo XUMHUK:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbIN MTPOCK






