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HOACHUTEJBHAS 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 ®I'OC OO0, a taxxe Ha OcHOBe (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIMLMHU MPENoJaBaHus y4eOHOIo mpeaMera
«Xumus» B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuM Aa€T TpEACTaBICHUE O IIeisAX, OOIed crpareruu oOydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOUIMXCA CpPEACTBAMHU Y4e€OHOrO NpeaMeTra, yCTaHABIMBAECT
o0s13aTeIbHOE MPEIMETHOE COAEPKaHKE, MPEAYCMaTPUBACT PACIPEACICHUE €ro Mo Kiaccam U
CTPYKTYPUPOBAHHE TIO pa3aesiaM U TEMaM MPOTPaMMBbI IO XUMUH, ONPEIEIISIET KOJIMYECTBEHHbIE
U KAuECTBEHHBIE XAPAKTEPUCTUKHU COMCPKAHUSA, PEKOMEHIYEMYH IOCIEA0BATEIBHOCTD
M3YUYEHUS XUMUU C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEW OO0y4arouIuxcs, OMpelessieT BO3MOKHOCTU IpeaMeTa
JUIsl  peanu3alnuyd TpeOOBaHUM K pe3ylnbraraM OCBOEHHUSI OCHOBHOW 0Opa3oBaTelbHOU
OporpaMMbl Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUM K pe3ylibTaTaMm
oOydeHHMs] XUMUM Ha YypOBHE IeJied H3yueHMs] TpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-
NO3HABATEJIbHON JESATEIHHOCTH 00Y4aIOIIErocs Mo OCBOCHUIO yUeOHOTO COAEPIKAHMUS.

3HaHME XUMUHU CIYKUT OCHOBOH I (POPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOIIETOCS, €ro
NOpECTAaBICHUNH O MaTEepHAIbHOM E€IWHCTBE MHUPA, BAKHYIO pPOJIb HUIPalOT (OpMHUpYEeMbIe
XUMHEH TPeCTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTUH U 00 IBOJIOLIUU BEIIECTB B MIPUPOJIE,
O MyTSAX peuieHus: ro0aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIIEBOM U IKOJIOTHYECKONW O€30MacHOCTH, MPOOIEM 3paBOOXPAHEHUS.

N3yueHue xuMuu:

CIIOCOOCTBYET peau3alii BO3MOKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 0011el U QYHKIIMOHAJIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB WX  CaMOCTOSATEIbHOM  yuyeOHOH  JEesATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOJUMBIX Kak B TIOBCEJHEBHOM >KHM3HHM, TaK H B
po(heCcCUOHANIbHOM JESITeIbHOCTH;

3HAKOMUT CO CIHeuu(UKod HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3MJIsiAa HA €IMHCTBO TNIPUPOABI M YEJOBEKA, SBJISETCS OTBETCTBEHHBIM JTaloM B
(bopMUPOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0yYaIOLIUXCS;

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

JlaHHbIE HampaBJICHUS B OOYUYCHMHM XUMHUHM OOCCIEUMBAIOTCS CHEIU(DUKON comeprKaHHs
y4eOHOro TMpeAMeTa, KOTOPBIM SIBISIETCS MEJAaroruuyeckd 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 3HAUUMBbIX HOHATUN OPraHUYECKOM XUMUHU.

CTpyKrypa conmepKaHus IpOrpaMMBI 110 XUMHUU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e¢ msyueHuro. CozepxaHue CKIAIBIBACTCS U3 CUCTCMBI MOHATHH O XUMHYCCKOM
DIIEMEHTE W BEIIECTBE W CHUCTEMBbI MOHATHH O XUMHUYECKOW peakmuu. OO0e 3TH CUCTEMBI
CTPYKTYPHO OPraHHU30BaHbI 10 MPUHLMIY IOCJIEAOBATEILHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— Y4E€HUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3U;

— IpeACTaBICHUN 00 SIEKTPOTUTHYECKON JUCCOMALIUU BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH MOJYYECHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYroMy,
BBITIOJIHSSL (YHKUIHMH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO MTPUMEHEHHUS U TTOJIYYEHHS U3y4YaeMbIX BEILIECTB.

OcBoeHune mporpaMMbl MO XUMHUHM CHOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTABIAIOIIECH HAYyYHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOIBI,



LIEHHOCTHOI'0 OTHOILIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. M3yuenune xumuun
MPOUCXOAUT C TPHUBICYCHHUEM 3HAHUM M3 paHee U3YYECHHbIX YYEOHBIX MPEIMETOB:
«Oxpyxaronui Mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kiace».

[Ipu n3yuyeHnH XUMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKAa U KaK OTHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJBTYpHl. 3ajlaya y4yeOHOro ImpeIMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMUYECKHX 3HAHUM — BaXXKHEUIIMX (PAKTOB, MOHSTHH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, s3blka HayKH, B
MPUOOIIEHUH K HAyYHBIM METOAAM MO3HAHUS IPU U3YUYEHUH BEIIECTB U XUMHYECKUX PEaKLIH,
B (OpPMHpPOBAaHMU M PpA3BUTHHM I103HABATEIBHBIX YMEHUH M HUX NPUMEHEHUU B Yy4eOHO-
MO3HABATEILHONW M Y4EOHO-UCCIIEI0BATEIbCKON J1€ATEIbHOCTH, OCBOEHUHU TPaBUII 0€30MacCHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEHEBHOM JKU3HMU.

[Ipy W3y4eHMM XUMUU HA YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE 3HA4YEHHE
npuoOpesn Takue 1eu, Kak:

— (popMupoBaHUE MHTEIJIEKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO PEIICHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HH;

— HAaNpaBJIeHHOCTh OOY4YEHHUsI Ha CHCTEMaTHYecKoe NpHOOIIeHHEe OO0y4aroumxcs K
CaMOCTOSATEJIbHOM ~ TO3HABaTEeNIbHOW  JEATEIbHOCTH, HAyYHbIM  METoJaM  IO3HAaHUS,
(GbOopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— o0ecrneyeHre YCJIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYarOIMIMMUCS OIIbITa
pa3HooOpa3HON JesATEIbHOCTH, TTO3HAHUS U CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIMI), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JIJISl Pa3IMYHbIX BUIOB JEATEILHOCTH;

— (popmupoBanue oOuel PyHKIIMOHATBFHON U €CTeCTBEHHO-HAyYHON IPAMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh U OLEHUBAThH SIBJICHUS OKPYXKAIOIIETO MHpA, WCIOJb3YS 3HAHUS U
OTBIT, TIOJIYdYECHHBIE TPH W3YUYCHHH XHUMHH, MPUMEHATh WX MpU peEHieHuH mpobdieM B
MOBCEIHEBHOM KU3HU U TPYNOBOH JAESATEIHHOCTH;

— (opMuUpOBaHUE y 00YHAIOIIMXCS TYMAHUCTUYECKUX OTHOIIECHUM, TOHUMAaHUS [IEHHOCTU
XUMHYECKUX 3HAHWUW 711 BBIPAOOTKU SKOJOTMYECKH IEJIeCO00pa3HOro MOBEAEHUSI B OBITY U
TPYIOBOM NIEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOAHOU
Cpellbl;

— pa3BUTHE MOTHUBAIlMM K OOy4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS U HANTPABIESHHOCTH JAJIbHEHIIETO 00ydeHHUS.

OO61iee 4Kcio 4yacoB, OTBENEHHBIX IJIsi U3yYEHHsS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanwus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce —
68 yacoB (2 yaca B HEJIEJIIO).



COAEP) KAHUE 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 XxuMuu. Yucteie BemecTBa U cMecu. CrocoObl pa3aesieHus: cMecel.

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

Xumunueckas (opmyna. BaleHTHOCTh arOMOB XHMMHYECKHX JJIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuUTenbHas artoMHasi Macca. (OTHOCHUTENbHAA
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MonspHass macca. B3auMOCBsA3b KOJIUYECTBA, MAcChl U
qucia CTPYKTYPHBIX €TUHMUIL BerlecTBa. Pacu€Thl mo popmynaM XuMHUUECKUX COEAUHEHUM.

OuU3NYECKUEe U XUMUYECKHE SIBICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XHUMHUYeCkue ypaBHeHus. Kiaccudukaius XAMHYECKUX
peakiuii (CoeMHEHNs, Pa3JIOKEHUS, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBWiaMu pabOThl B JabopaTopuu U MpuéMamu
oOpaiieHust ¢ 1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U ONucaHue (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOmMoneHUe (u3nyeckux (TUIaBICHUE BOCKA, TasHHE
JbJIa, paCTUPAHKE caxapa B CTyIKe, KUIICHUE W KOHACHCAIIMS BOJbI) U XUMUUYECKUX (TOPECHHE
CBEUM, MPOKAJMBAHUE MEIAHON MPOBOJOKH, B3aMMOJCWUCTBHME MeEJa C KHUCJIOTOMN) SBJICHUU,
HaAOJIIO/ICHNE U ONMCaHUe TTPU3HAKOB MIPOTEKAHUS XUMUUECKUX peakiuii (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTBHI ¢ XJIOpHAOM Oapwusi, pasioxenue ruapokcuaa meau (1)
IIPU HarpeBaHWU, B3aMMOJICHCTBHUE kene3a ¢ pacTBopoM conu Meau (Il), nuzyuenue crnocobon
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHME, NUCTUIUISAIUS,
xpomarorpadus, TpOBEICHUE OYUCTKU IOBAPEHHOW coyM, HAOMIOACHUE U ONHCaHUue
pE3YJIBTaTOB MPOBEJAEHHUS ONbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJieJield MOJIEKYN (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3meMeHT U MPOCTOE BELIECTBO.
Haxoxnenue xkuciopoga B Tpupone, (Qu3Myeckue M XUMHYECKHME CBOWCTBA (peakiuu
roperusi). Okxcunbl. [Ipumenenue xkuciopoma. CrocoObl MOMy4YeHUS KHUCIOpoOAa B
naboparopuu U MPOMBIILIEHHOCTU. KpyroBopoT kuciopozaa B npupojae. O30H — ajuioTporHas
MOIHU(UKAIHSA KHCIOPOIA.

TermoBolt 3 deKkT XUMHUECKOW peakluH, TEPMOXMMHYECKHE YpaBHEHHUS, JK30- H
SHAOTEpPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A PeKTa, pa3pymeHrne 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocTtoe BemecTBo. HaxoxaeHwe Bomopoaa B IIpUpOIE,
duznyueckne 1 XMMUYECKIe CBOMCTBA, MPUMEHEHHE, CTIOCOObI omyueHus. Kucnorsl u comnu.

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

®usnyeckne cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBIIIEHHbIE PAacTBOpBl. PacTBopuMOCTh BewiecTB B Bojxe. MaccoBas 0ysl BELIECTBA B
pactBope. XuMHUecKre cBoiicTBa Bojbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoTt BoJbl B Mpupoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
MPUPOIHBIX BO/I.

Knaccudukamus neopranmdeckux coemmuennit. Oxcunbl. Kimaccudukanus OKCHUIOB:
coieoOpazytonue  (OCHOBHBIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpasyrollne.
Homenkmarypa oxcuaoB. Pu3znueckue W XUMHUYECKHE CBOWCTBA OKCHAOB. llomyuenue
OKCH/JIOB.

OcnoBanus. Knaccudukamuss ocHOBaHWUN: METOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. @U3NYECKHE U XUMHUYECKHE CBOMCTBA OoCHOBaHuil. [lomydenue
OCHOBAHUM.

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

Comu. Homenkiiarypa coneil. @usnyeckue U XMMAYECKUE CBOWcTBa coneu. [lonmyueHnue
COJIEH.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepuUMenm:

Ka4yeCTBEHHOE OMpEICNICHUE COJepKaHusl KUCIOpOo/ia B BO3/IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHUE U M3YyUYECHHE CBOMCTB KHUCIOpPOAA, HAOMIOAECHUE B3aMMOJCHCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKpaIeHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OINMUCAHUE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, pPacllO3HaBaHUE U
W3yYeHHE CBOKMCTB Bojgopoaa (TopeHue), B3amMonencTBhue Bomopoaa ¢ okcuaom meau (1)
(BO3MOXXKHO ~ HMCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIOneHHE  O00pas3loB  BEIISCTB
KOJIMYEeCTBOM | MOJIb, MCCJIEIOBAaHME OCOOCHHOCTEW PAaCTBOPEHMsI BEIIECTB C PA3IUYHOM
pPacTBOPUMOCTBIO, TPUTOTOBIEHUWE PACTBOPOB C  ONPEACIEHHOM MAacCOBOM  JOJIEM
PacTBOPEHHOTO BEIECTBA, B3aUMOJICMCTBHUE BOALI C MeTaulaMu (HaTpueM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIOB), HCCJIEIOBaHHE OOpPa3I0OB HEOPraHUYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejodel, uszydenue Biaumojercteusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C METaJUlaMM, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHME OJHOIO MeTauia JAPYyruM H3 pacTBopa COJH, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 M0 TeMe «BakHelume K1acchl HEOPraHUYECKUX COSAUHECHUI».

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

[lepBble MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX d3JeMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX JJICMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOreHbl, WHEPTHHIC
rasbl). JIEMEHThI, KOTOpbIe 00pa3yroT aM(POTEpHBIE OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepuommueckas cucrema xumMudeckux »siaemeHroB JI. .
MenneneeBa. KopoTtkonepuoaHas W JIMHHONepuonHas ¢opmbl [leprogudeckoit cucteMbl
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
NOPSIAKOBOIO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX spaep. W3orombl. OnekTpoHsl. CTpoeHwue
AIIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XuMUYeCKHX »dJaeMeHTOB [lepuonuueckoit
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 IPYIIaM U NEPUOIAM.

3nadenue [lepunonnueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUUYECKHUX 2JIEMEHTOB
IJI pa3BUTHS Hayku v npakTuku. [{. 1. MenneneeB — y4€HbIN U rpakIaHUH.

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

Crenenb  okucieHusa. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnEPUMEHm

M3y4YeHHe OOpa3lloB BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJECHCTBHE THUAPOKCH]IA
LHMHKA C PACTBOPAMM KHCJIOT U LIEJI0UYEH, TPOBEICHUE ONBITOB, WLIFOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COCIUHEHNUS ).

Mescnpeomemmuoie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€HM IPU U3YYEHUU XUMUM B 8 KJIaCCE€ OCYILECTBISIETCS
4yepe3 MCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHSTHUH,
SIBJISIFOIIMXCS. CHCTEMHBIMM JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0O LIUKIIA.

OOuue ecTeCTBEHHO-HAYYHbIC TOHSTHSA: HAy4yHbId (PakT, rumore3a, TEOpPHUs, 3aKOH,
aHallM3, CHUHTE3, Kiaccupukanus, MEePUOJUYHOCTb, HAOIMIOAEHUE,  HKCIIEPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUN 3apsij, BEIIECTBO, TeIO0, 00BEM, arperarHoe
COCTOSIHME BEILIECTBA, ra3, (U3NUYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
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 MEPHUOJOB, KaJIMsl, KaJbLHSI U UX COCIUHEHUW B COOTBETCTBHUM C
MOJIOKEHHUEM 3JIEMEHTOB B llepuonnueckor CuCTeMe U CTPOCHUEM MX aTOMOB.

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

Knaccuduxanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMUMHUYECKHUE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPTraHWYECKUX COCAUHECHUH, TeHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxanus XuMHU4YeCKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (IO YUCITY U COCTaBY
YYaCcTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTEIeHEH
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO yYaCTHUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctn xumMuyeckon peakiuu. [ToHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOrE€HHBIX U TE€TEPOreHHbIX peakuusx. [loHsTue o
karanu3e. lloHsitTue o xumuueckoM paBHOBecuu. DakTophl, BIMSAIONIME HA CKOPOCTH
XUMUYECKON PEAKIINU U TTOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHUCIUTENIFHO-BOCCTAHOBUTEIIBHBIE PEAKIMU, 3JEKTPOHHBIA OajaHC OKHUCIHMTEIIBHO-
BOCCTAHOBUTEIBbHOW peakiuu. COCTaBI€HUE YPABHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTOIB30BAHMEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOJUThL. KaTnoHsI,
AHUOHBI. MeXaHu3M JUCCOLMAIMA BEHIECTB C PA3IMYHBIMU BUIAAMH XHMHUYECKOU CBSI3H.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YClIoBUsI MPOTEKAHUS peakIuii HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE NOHHbIE ypaBHEHUs peakuuil. CBoMCcTBa KHCIIOT, OCHOBAaHUM M COJIE B CBETE
NpeCTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBIE peaKIMM Ha HMOHBI.
[ToHsATHE O TUAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W ajiMasza), CIOXKHBIX BEHIECTB (XJOpuja HaTpus),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pEaKUUU OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, HCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALINN
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIONb30BAHHE BHUAEO MATEPHUAJIOB), IPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOUTUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHMe
ocajika, BBIJEJICHUE Tra3a, 0Opa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuid (TOpEHUE, peakly pas3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C MOMOLIBIO KAaYECTBEHHBIX PEAKUUWA 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 Ha MpUMEpE XJopa (B3aUMOJEUCTBUE C METallllaMU, HEMETaJUIaMu,
menoyamu).  XnopoBomopod. ConsiHas KUCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE,
NpUMEHEHHe. JlecTBUE XJjopa W XJIOPOBOAOPOAA HA OpraHM3M 4YesloBeKa. BaxHeimme
XJIOPUJIBI U KX HAXOXKJIEHUE B IPUPOJIE.

O6mrast xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nYecKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPOZia M CePhl. AJITIOTPOTTHBIC MOAU(MUKAIINK KUCIOPOAa M Cepbl. XMMUYECKHE CBONCTBA
cepsl. CepoBomopos, cTpoeHue, GU3HUECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI CEephl Kak
MPEACTABUTENU KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, PU3nUecKue 1 XUMHUYECKHUE CBOMCTBA
(oOuue Kak mpeacTaBUTENs Kilacca KHUCJIOT U crneuuduyeckue). XUMUUYECKHUE PEaAKIUU,
JeXxalnue B OCHOBE MPOMBIIUICHHOTO CIoco0a MOMydeHus CepHOMl KUCIoThl. [Ipumenenue
cepHoil kuciotbl. ColIM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha CyIb(ar-uoH.
Haxoxnenue cepel u €€ coeAMHEHU B NpUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOMIEH



Cpelbl COEIMHEHUAMH cepbl (KUCIOTHBIE NOXKIH, 3arpsA3HEHUE BO3yXa U BOAOEMOB),
crocoO0bl €ro NpegoTBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MpUPOAE, (DU3UYECKUE H
xuMuueckue cBoiictBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (Qu3anyeckue u
XUMHYECKHUE CBOWCTBA, MoilydyeHHe W npumeHeHue. Conmu aMMOHHMS, MX (PU3NYECKUE H
XUMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakuus Ha HMOHbI aMMOHMS. A30THas
KHUCJIOTa, €€ TOoNydYeHue, (PU3NYECKUEe U XUMUUYECKHUE CBOMCTBA (0OIME KaK MPeaCTaBUTENS
KJlacca KHUCIIOT U crenuduueckue). Mcnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOE 3arpsi3HEHHE OKPY)KaIoIIed Cpelbl COeIUHEHUSIMU
a3oTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHME BO3[yXa, NOYBBI M BogoEéMOB). Docdop,
ayuiorponHeie Moauduxanuu docdopa, duznueckue M XUMHUUECKHUE CcBoMcTBa. OKCH
dochopa (V) u dochopnas kucinora, GU3MUYECKHE U XMMHYECKHE CBOMCTBA, MOJIyUYCHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAJIbHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. YTIIEpOl, AJJIOTPONHbIE MOAN(DUKALIUY, PACTIPOCTPAHEHHUE
B npupone, GusMdeckrue W XUMHYECKHEe CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. OKcubl yriuepoaa, ux (Gu3n4eckue U XMMUYECKHe CBOMCTBA, IEMCTBHE HA JKUBbBIE
OpraHu3Mbl, MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTHYECKHUE MPOOJIEeMbl, CBI3AHHBIE C OKCHUIOM
yrnepoza (IV), rumnoresa 106a1bHOT0 MOTSIVICHHS! KITMMATa, TapHUKOBbI 3¢ deKT. YronbHast
KACIoTa U €€ conu, uX (U3MYECKHe U XUMHUYECKHE CBOMCTBA, MOJyYEHHE M MpPUMEHEHHE.
KavecTBenHnasi peakuusi Ha kapOoHaT-uoHbl. Mcnonb3oBanue Kap60HaTOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIJepoaa
(MeTaH, 3TaH, ATWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciota). [IpupoaHbie
UCTOYHHUKHU YITIEBOJOPOIOB (Yrosib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTH MX MepepadOTKH
(OeH3uH), uX poiab B OBITY W NPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBAX: JKMpax, Oeikax, yreBolaxX — M HMX pPOJIM B KU3HU dYelloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHE CBONCTBa, IMOJy4eHHE U TPUMEHEHHE.
Coenunenust kpeMHus B mpupozae. OOmme mnpencraieHus o0 okcune kpemaus (1V) u
KpeMHueBOM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxueiiiue cTpouTelbHbIE MaTepHaibl: KEpaMHKa, CTEKIIO, IEMEHT, OCTOH, >KelIe300€TOH.
[IpoGnembl 6G€30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00Pa3I0B HEOPTraHNYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKINil Ha XJIOPUIA-UOHBI U HAOIOACHUE MMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue GU3NYeCcKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUN (BO3MOXKHO
MCIIOJIb30BaHNE BHUACOMATEPHUANIOB), O3HAKOMIIEHHWE C 00pas3lamMu XJIOpUI0B (TalIOTCHHUIIOB),
O3HaKoMJIeHME ¢ oOpa3mamMu cepbl M €€ COECIUHEHUSMH (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEepUaloB), HaOMIOIeHHe Ipolecca OOyIIMBaHUS caxapa I0J JIEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, HM3yYEHHE XHUMHUYECKHX CBONCTB pa30aBICHHOM
CEepHOW KHUCJIOTHI, TMPOBEACHUE KAYECTBEHHOW peaKIuu Ha CylbhaT-uoH U HaOIIOICHUE
npu3Haka e€ MpPOTEeKaHus, 03HaKOMIICHHE ¢ (PU3MYECKUMHU CBOMCTBAMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO MCIOJb30BAHUE BHUAEOMATEpUANIOB), oOpa3laMu a30THBIX H
dochopHbIX ynoOpeHMii, TOITydeHHE, COOMpaHHEe, PACMO3HABAHME U W3YUYCHHE CBOICTB
aMMUaKa, MPOBEJICHNE KaueCTBCHHBIX PEAKIMH HAa MOH aMMOHHS U (QochaT-uoH U u3ydeHue
MPU3HAKOB HMX NPOTEKAaHMS, B3aWMMOJCHCTBHE KOHUECHTPUPOBAHHOW Aa30THOW KHUCIIOTBHI C
MEZIbI0 (BO3MOXKHO HCITOJIb30BAaHUE BUIEOMATEPUATIOB), H3YUYEHUE MOJIETEH KPUCTAIUIMYECKUX
peméTok anmMmasa, rpaduTra, QyiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopouuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOra3a, MOJy4YeHUE,
coOupaHue, paclo3HaBaHME€ W U3YYEHHE CBOWCTB YIIEKHUCIOrO Tas3a, [pPOBEACHHE
KaYECTBEHHBIX pEakiuii Ha KapOOHAaT M CUJIMKAT-MOHBI M HW3YYEHHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEW CUIMKATHOM MPOMBIIUICHHOCTH, PpEIICHHE
AKCIIEPUMEHTABHBIX 3aJ1a4 10 TeMe «BaxkHelue HeMeTaibl U UX COSTUHEHUS».

MeTanbl ¥ UX COeIMHEHUS



OO6masi xapakTepUCTUKAa XUMUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nonoxxeHuss B llepuonmnyeckon cucreme xumuueckux aviemeHroB JI. M. Menneneesa u
cTpoeHust aroMoB. CTpoeHue MeTamwioB. MeTranueckass CBSI3b M METalInYecKas
KpUCTAJUINYECKAsA PEMIETKA. DIEKTPOXUMUUYECKUN pA HANPSDKEHUN MeTasuioB. PU3nUecKue
U XUMHUYECKUE CBOMCTBa MeTajuioB. OOmme crnocoObl moiydeHus MetauioB. [lonstue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT Koppo3uu. CruiaBbl (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 HMX aTOMOB, HaxoxaeHue B npupone. Dusmueckue u
XUMHUYECKHEe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBl UM TUIPOKCUILI HATPUS U
kanus. [[puMeHeHne nea0uyHbIX METAJJIOB U UX COCIMHEHUM.

[IlesroyHO3EMENBHBIE METAJIbl MarHuid W KajablUuil: nojoxenue B llepuomnueckon
cucteMe XuMHU4eckux siuemeHToB /. M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXJIEHUE B
npupoje. Pu3ndyeckrue U XMMUYECKUE CBOMCTBA MAarHus M Kajablis. BaxHele coeTuHeHns
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxenue B llepuoguueckoi cucteMe xumuueckux snemeHToB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoXJeHue B npupone. Dusznueckue U XUMHAYECKUE
cBOMCTBa amoMUHUS. AMGOTEpPHBIE CBOMCTBA OKCUJIa U TUPOKCHUA ATFOMUHHSL.

Kenezo: mnonoxenne B llepuomnnueckoid cucrtemMe xumMuueckux saemeHToB [l N.
MenpeneeBa, CTpOCHME aToMa, HaxoXJeHue B npupone. Dusznueckue U XUMHUYECKUE
cBorcTBa kenesza. Oxkcunbl, runpokcuabl U comu xenesa (Il) u xeneza (l11), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, WX (U3UYECKUMHU CBOWCTBAMU,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HMCIIOJb30BAaHUE BHUJICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA KajbllUd W HATpusi C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), HCCIEAOBAHUE CBOMCTB JKECTKOW BOIBI, Ipolecca
TOpEHHUs JKelie3a B KUCIOpoAe (BO3MOXKHO HCIOJb30BaHUE BHIEOMATEPHUAJIOB), IMPU3HAKOB
IPOTEKaHUsl KAYECTBEHHBIX PEAKIMN HAa MOHBI: MATHUS, KaJdblUs, aJFOMUHUS, [IUHKA, KeJe3a
(I u xene3a (I11), mequ (11), HaOIrOAECHUE W OMKMCAHKE MPOILIECCOB OKPAIMBAHUS IJIAMCHH
MOHAMU HaTpusl, Kajuusg MW Kajupluud (BO3MOXHO HCIIOJIB30BAaHUE BUIECOMATEPHUAIIOB),
UccieoBaHNue aM(POTEPHBIX CBOMCTB IMAPOKCUIA aIFOMUHMS U TUIPOKCHIA IIUHKA, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelmme MeTaibl ¥ UX COETUHEHUS.

XuMHA U OKPYKAIIAs cpeaa

BemecTBa n Mmarepualibl B TOBCEHEBHOM KU3HU 4YeJIOBEKA. be30ormacHoe nenoib30BaHUE
BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOTrax U
OTpAaBIICHUSIX.

XHUMHUYECKOE  3arpsA3HEHHE  OKpyXKawmoumed cpeapl  (IpeneiibHas — JOMycTHUMAas
KOHIIEHTpaIus BemiecTs, nanee — [1/1K). Pons xumuu B perneHnn 3K0JIOrH4ecKuX mpooiem.

Xumuueckuil IKCnepuUMeHm:

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

Mesrcnpeomemmoie ceasu

Peanu3zanust MeXIpeaAMETHBIX CBSI3€H MPHU U3YUEHUU XUMUU B 9 KJ1acce OCyIIeCTBIsAETCS
4yepe3 MCIHOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHSTUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuiue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHanaM3, CHUHTE3, KiIacCHU(UKAlUsA, TNEPUOAUYHOCTh,  HAOMIOACHUE,  OKCIICPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeb, SBICHUE, TMAPHUKOBBIA J(P(HEKT, TEXHOIOTHS,
Marepua’bl.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUM 3apsil, MPOBOAHUKH, IOIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PAacCTBOPUMOCTh, KPUCTAJUIMYECKass PpEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIIMYUHBI,
€IVUHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE37b1, CONHLIE.

buonorusi: porocunres, npixanuwe, ouocdepa, 3KocucTeEMa, MUHEPAJIbHBIE YIOOPEHUs,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

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



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

JIMUHOCTHBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3yNbTaThl OTPAXalOT TOTOBHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHUE OTbITA NCSITEIHLHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEJUI0, TMOHWMAHHUS 3HAYEHUs XUMHUUYECKOW HAayKW B KU3HH COBPEMEHHOTO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHOUN MHPOpMaLUel 0 MEePeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOTr0 BOCIIUTAHMS

IPEICTABICHUSI O COITMAJBLHBIX HOpPMaxX M MPaBWIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOW M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOM COBMECTHOM JEATEIbHOCTH MPU BBHIMOJHEHUU Y4YEOHBIX, MMO3HABATEIIBHBIX
3a/1a4, BBITIOJIHCHUU XUMUUYECKHUX OKCIEPUMEHTOB, CO3JlaHUM Y4YEOHBIX ITPOCKTOB,
CTpeMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpollecce€ dTOoM ydeOHOU
NEeATENIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJICHHE W MOCTYIIKM CBOMX TOBAPHUILEH C
NO3WLINHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIUE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKH M COCTaBIIOLIMC OCHOBY U
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, TMPEICTaBlIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C NPHUPOAHOU Cpelou, O
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

[I03HABATEJIbHbIE MOTHUBBI, HAIPABICHHBIE HAa IMOJIYYEHHE HOBBIX 3HAHWI 1O XUMHH,
HEOOXONMMBIC Il OOBSCHCHHs HAOIIONACMbIX MPOLECCOB M SIBICHUM, [03HABATCIBHOM,
MHQOPMALMOHHOM U YWTAaTeIbCKOH KYIBTYpBI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBHOH
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPaBOYHOM JIMUTCPATypOH, NOCTYIHBIMH TEXHUYCCKHMH
cpencTBaMu HH(OOPMAIIMOHHBIX TEXHOJIOTHI;

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

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE UEHHOCTU U3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 37I0OPOBBIM 00pa3 >KW3HH, OCO3HAHWE TOCIEJACTBUNA U HEMPUSTHE BPEIHBIX
MPUBBIUCK (YHIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIOICHUS
mpaBmwiI 0E30MAaCHOCTH MPU OOpAIICHUH ¢ XUMHYECKMMHU BEIIECTBAMU B OBITY U peabHOU
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEPEC K MPAKTHUECKOMY M3yUCHHUIO TPo(eccuii u Tpyaa pa3audHOro poyia, YBaKCHHUE
K TpyAy M pe3yiabraramM TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMN [0 XWUMHUHM, OCO3HAHHBIM BBIOOp WHAMBUIYAIbHON TPaEeKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHUMMHH,
0OIlIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycremHoi npodecCuOHANIbHON AesTEIbHOCTH
U pa3BUTUS HEOOXOJUMBIX YMEHUN, TOTOBHOCTh aJalTHPOBATHCS B MPO(EeCCHOHATBLHON

cpene;



6) IKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECOO0Pa3HOE OTHOIICHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBAHUS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 U 0€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY M TCHUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOCHUS MPaBUII 0€30MacHOTO MOBEACHUS MPpU paboTe C
BEILIECTBAMU, a TAKKE B CUTYyaIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3yYCHUH XUMUU, JJIA PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXKaloLled MPUPOAHOM CPEAOM, I MOBBILICHUS YpPOBHA
AKOJIOTMYECKOM KYJIBTYphI, OCO3HAHUS TTI00AIBHOTO XapakTepa SKOJIOTHYECKUX MpoOjeM U
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIILHON, KOMMYHUKATUBHOW U COIMANIbHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE I (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPHUsI, TPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpble HCIHOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHUU M3 J3THX MPEIAMETOB (HOPMUPOBATH
IpeICTaBICHUE O IEJIOCTHOW HAyYHOU KapTHHE MHUPA, U YHUBEPCAIbHBIC YUeOHbIE ICHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpPbIe  OOECIEUMBAIOT
dbopMHUpOBaHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIMOJIB30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS] TPU OCBOCHUM 3HAHUM:
pacKphIBaTh CMBICI XHMHUYECKHX 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 XUMHUYECKUX PEaKIMii, yCTaHABIMBATh NMPUYNHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHHUS
(MHAYKTUBHBIC, EyKTUBHBIC, 110 AaHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHUE MPUMEHSTh B MPOIIecCce MO3HAHUS MOHATHSA (MPEeIMETHBIC U METapeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIOIb3YeMbIE B XMMHUH, MPEOOPa30BLIBATH IIUPOKO
IpUMEHSEMbIE B XUMHUU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIEMEHTa), XUMHUUYecKas (opMyna U ypaBHEHHE XHUMHUYECKON PEaKIMM — TPH PEIICHUU
y4eOHO-TIO3HABATSIBHBIX 3a/7a4, ¢ Y4ETOM 3THX MOJCJIBHBIX IPEACTABICHUN BBIIBISTH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIC CBS3U
U TIPOTUBOPEUHS B U3yUaeMbIX IIPOIIECCaX U SBICHHUIX.

Ba3oBble ucciaenoBare/ibCKkue AeiCTBHA .

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, OPTAaHU3AIMU M MPOBEACHUIO YICHUUICCKUX
AKCIIEPUMEHTOB, YMECHHE 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, aHAJIM3UPOBATh M HHTEPIPETHPOBATH HWH(DOPMAIHMIO pPA3TUIHBIX
BHJIOB U (OpM TIPEACTABICHUS, TOJy94aeMyI0 M3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIep)KaHMs, CIOpaBOYHbIE TocoOus, pecypchl HHTEpHETA),
KPUTHYCCKH OIICHUBATh IPOTHBOPECUUBYIO U HEJIOCTOBEPHYIO MH(POpMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMIHBIC METOJIBI U 3aIIPOCHI IMPH TIOUCKE U 0TOOpe MHMOPMAITUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIJIS BBITOJTHEHUS YYeOHBIX M IMO3HABATEIBbHBIX
3a7a4  ONpeAciAEHHOr0 TWIA, TMPUOOpPETeHHWE OmbiTa B  O0JACTH  HCIOJIB30BAHUS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJeHHE KYJIBTYpOH aKTHBHOIO
HCIIONIB30BaHMS PA3JIMUHBIX ITOMCKOBBIX CHCTEM, CAaMOCTOSTEIIBHO BHIOMPATh ONTHMAJIBHYIO



dopMy npencTaBieHUs UHPOPMALUKA U WIUTIOCTPUPOBATh pEUIAEMble 3aJayd HECIOXKHBIMU
cXeMaMu, JuarpaMMaMu, IpyruMu opmMaMu rpaduKy U ©X KOMOMHALMSIMU;

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

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

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

YMEHHS TPEACTABIATH IOJYyYEHHBIE pe3yJbTaTbl MO3HABATEIbHOW MAESATENbHOCTU B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JeJarb MPE3CHTAIMI0 PEe3yIbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol  paboOThI 1O
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIBHON U
UCCIIEIOBATENIbCKOM IESITeIbHOCTU NP PEIIEHWH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE ydéTa
oOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMKA (0OCYXIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOPAMHAIUS COBMECTHBIX JEHUCTBUM, OMNpEACICHUE KPUTEPUEB IO OIEHKE
KauecTBa BBIMOJIHEHHOW pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOATENbHO  ONpPENEesATh LMW  JeATEeIbHOCTH,  IUIAaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJUPOBATH W TPH  HEOOXOAMUMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbIOMpaTh HauOonee d>(GQeKTUBHBIE CHOCOOBI penieHus Y4YeOHBIX U
NO3HABATENIbHBIX 3a/1a4, CAMOCTOATEIFHO COCTABIISATh WU KOPPEKTHPOBATH MPEAJIOKEHHBIN
aJdrOpUTM JACHCTBUN MpU BBHIMOJIHEHUH 3aJaHU ¢ y4€TOM TOJy4YeHHUs] HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBAX M PEaKIHUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO
pe3ysibTarta 3asBJICHHOM 1€IM, YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh KOHTEKCTHI,
npeajiaraéMble B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3VYJ/IBTATDBI

B cocrtaBe mpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHHUIO 00s3aTENILHOTO COJEPIKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (QenepanbHO pabouell mporpaMMol, BBIAEISIOT: OCBOCHHbBIE
oOy4alolMMUCS Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JEUCTBUH, crnenupuyecKue s
npeaMeTHOl obmactu «XuMuUA», BUABl JEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTalii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIE Pe3ylnbTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHMIA:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSTUH: aTOM, MOJIEKYJAa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOpPOAHASA U
HEOJHOPO/IHAsl), BaJEHTHOCTb, OTHOCHUTEJbHAas aTOMHAas W MOJEKYyJIspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JO0JII XUMUYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHUS,  XUMHYECKas  peakius,
KJIacCCU(pUKAIM peaKklUid: peakuu COCAMHEHHUS, PEaKIUH Pa3iokKeHUs, PEeaKInu
3aMEILICHUs, peaklUuu OOMEHa, 3K30- U DHJIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOM
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTtoma, aroMHas OpOuTab,
paauyc aroma, XHUMHYECKas CBf3b, MOJSPHAs M HEMNOJISPHAs KOBAJIECHTHAsl CBS3b,
WOHHas CBSA3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi J0Js BelecTBa (IIPOLEHTHAs
KOHIIEHTpALIKsl) B paCTBOPE;

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

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsI COCTaBIEHHUS (OpPMYIT BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OIpPEACNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIECHb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeIeIEHHOMY KJIAaCcCy COEIMHEHUN 1o ¢opMmynaMm, BUJ XUMUYECKOH CBS3U
(KOBaJIEHTHAs! U MOHHAsI) B HEOPTaHUYECKUX COCIUHEHUSX;



epackpbiBarb cMmbIci Ilepnonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX JIEMEHTOB OT MX
nonoxkeHuss B llepuonnueckoil cucteme, 3aKOHOB COXpPaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUsI, 3aKOHa ABOrajpo;

®OMUCHIBaTh W XapaKTepus3oBarh TabnuuHyro Qopmy llepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IaBHas noiarpynna (A-rpynmna)» u
«moboynas moxarpynmna (b-rpynma)», manbie W OonbuIME NEPUOABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMetoTCs B Tabnuue «llepuoanyeckas cuctema XUMUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3apsj] sApa, oOllee YUCIO DBJIEKTPOHOB 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 XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB, TOATBEP)KJas OINUCAaHUE MpUMEpaMU  MOJICKYISPHBIX  YpPaBHEHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKHUX MTPEBPAIICHUI B pa3INYHbIX YCIOBUSIX;

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

® IPUMEHSTh OCHOBHBIC ONEpPAllMd MBICIIUTENIbHON ACATENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 00001IeHHe, CUCTEMATH3AIMIO, KIaCCU(UKALINIO, BHIABICHUE PUIMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBbIE = METO[Abl  TO3HaHUS  —  HaONIONEHHWEe,  U3MEpEeHHue,
MOJICITUPOBAHUE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH );

eciieIOBaTh IpaBWjaM TOJb30BAaHUA XUMHUYECKOW TMOCYyIOH U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOYYCHUIO U COOMPAHHIO Tra3000pasHBIX BEIIECTB (BOZOPOAA U KHCIOPOZA),
IPUTOTOBJICHUIO PAacTBOPOB C ONPENEIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh M  MPOBOAUTH XUMHUUYECKHE HKCIIEPUMEHTHI IO
pPAacCIlO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIMIbIO MHAMKATOPOB (JIaKMYC,
dbeHondTanenH, METHIOPAHXK U APYTHE).

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

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIIUXCS YMEHHUIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, IPOCTOE€ BEUIECTBO, CII0O)KHOE BEIIECTBO,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XMMHYECKasl peaKius,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAs JHCCOLUMALMSA, PEaAKIUU
MOHHOTO OOMEHa, KaTaJu3arop, XUMHUYECKOe paBHOBEcHE, OOpaTHUMble WU
HeoOpaTUMble peaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBA3b (KOBaJEHTHAasl, HOHHAs, MeETaJJIMYecKas), KpUCTaJUINYecKas
peméTKka, KOppo3usi METAJUIOB, CILJIABbI, CKOPOCTh XUMHUYECKON PEaKIMH, IPEIEIbHO
nonyctuMas konrenrpanus [1JIK BemecTna;

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

®1ICIIOJIb30BaTh XMMHYECKYK0 CHUMBOJIMKY JUJISl COCTaBJICHHsS (OpMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCy COEQUHEHUH 1Mo (opMysaM, BUJ XUMHUYECKON CBSA3M (KOBaJIEHTHAs, NOHHA,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA] HOHAa IO XUMHUYECKOU



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

epackpbiBarh cmbIich Ilepuoanueckoro 3akona [[. V. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHMUE: OMUCHIBATh U XapaKTepHu30BaTh TaOIMUHYI0 popMy [lepuoguueckoit
CHUCTEMbl XMMHUYECKUX JIIEMEHTOB: pa3inuaTh MOHATUSA «JIaBHas mnoarpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble u OodbIIME MNEPUOMBI,
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 U3MEHEHUU CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B Mpenenax MajblX NEPUOAOB U IIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakiuu (10 YUCIY M COCTaBY YYacCTBYIOIIMX B PEaKlUU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTENEHEN OKUCICHHS] XUMUUYECKUX AIIEMEHTOB);

e XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHEU(PUYECKHEe XUMUYECKHE CBOWMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPIK/asi ONMMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUIA,

© 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;

® PACKPBIBATh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM
COCTAaBIJICHHSI DJIEKTPOHHOIO 0ajlaHCa ATHX PEeaKIInii;

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

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

ecoONIONaTh TMpaBWjia IMOJIb30BAHMS XUMUYECKOM TIOCYIOM U  J1abOopaTOPHBIM
o0OpyIOBaHUEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHUCIIOTO ra3a);

® [IPOBOJUTH PEAKLNH, OATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX 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;

® [I[PUMEHSATh OCHOBHBIE OMNEPAIMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEMATU3alMI0, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBA3€UM — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIUH, €CTECTBEHHO-
Hay4dHbIe METOJBI TO3HAHMS — HAOMIOACHHE, W3MEPEHHE, MOJIEIUPOBAHNE,
KCIIEPUMEHT (peanbHbIit u MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl Konurpoasubie | IIpakruuec
n/n Bcero o0pa3oBaTejibHbIE PeCypchl
padoTbI KHe padoThl
Pa3nen 1. [lepBoHavabHbIe XUMHYECKHE TIOHSATHS
XuMuUss — BaxkHas 00J1aCTh €CTECTBO3HAHUS U
1.1 N 5 2 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTHYECKOM JIEATEIIBHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMHu4ecKue peakiuu 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BeleCTB
2.1 Bosnyx. Kucnopon. Ilonsitie 06 okcuaax 6 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.2 Bogopoa.IlonsiTie o Kuciorax u cosix 8 1 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [Torstue 06 ocHOBaHUAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.4 OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHECHUM 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuonnyeckuii 3akon u [lepuoguyeckas cucrema xummuuyeckux 3j1eMenToB . U. MenneneeBa. Ctpoenne arToM0B. XUMH4Y€CKasi CBA3b.

OKHCINTENHLHO-BOCCTAHOBUTEIbHBIE pPe€akKnuu

[Tepuonnueckuii 3akoH u [lepuoanueckas

3.1 cUcTeMa XUMUYECKUX 3eMeHToB /. U. 7 bubanoreka [1OK https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToMa
X .0 -
3.2 HIMITACCRAT CBASD. LKHCTHTEIRHO 8 1 bubanoreka [1OK https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIbHBIC PEAKIIUH
Hroro no pasneny 15 bubmuoTteka [IOK https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmuoTteka IIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KJIACC

KoanuecTrBo 4acoB

Ne JJIeKTPOHHBIe (ur(ppoBLIe)
HaumeHoBaHHe pa3iesioB U TeM MPOTPaMMBbl KouTposibHbIe
n/n Bcero IpakTHUecK oOpa3oBaresibHbIE pecypchl
padoThI
ue padoThl
Pazgen 1. BemecTBo U XMMHUYecKHe peakMu
I1 0. 5
1.1 OBTOPEHHE H JIIYDICHHIE SHAHHH OCHOBHAIX 5 1 bubnuorexa IIOK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8 Kiacca
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEAKIUii 4 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
. X
1.3 SMEKTPONMTHIECKAs AUCCOUMAIHS. XUMHECKHE 8 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. HeMeTanibl 1 MX COeTUHEHHS
06
2.1 1147 XapaKTePHETHRA XUMUTICCKHX SHCMEHTOB 4 1 Bubmuorexka ITOK https://m.edsoo.ru/7f41a636
VIIA-rpynmer. ["amorenst
2.2 Obmas XapaKTepHch? XHMITECKUX STIEMEHTOB 6 Bubmuorexa ITOK https://m.edsoo.ru/7f41a636
VIA-tpymmel. Cepa u e€ coenmHeHUS
2.3 OO1mast XapaKTEPHCTHKA XHMUHCCKHX SIEMEHTOR VA~ 7 1 Bubmuorexa ITOK https://m.edsoo.ru/7f41a636
rpymbl. A3ot, Gpochop U uX coenuHEHUS
06
2.4 LI XapaKTepHCTHRA XHMH%CVKHX DTIEMEHTOB 8 1 2 Bbubmorexka ITOK https://m.edsoo.ru/7f41a636
IVA-rpynmsl. Yrinepon v KpeMHHIH U UX COSIMHEHUS
Wroro no pasneny 25
Paznen 3. Mera/uibl 4 MX cOeTUHEHU S
3.1 OO0mme CBOMCTBA METAUIOB 4 Bbubmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 BaxHelmme MeTaIuIbl ¥ UX COETUHEHUS 16 1 2 Bbubmoreka ITOK https://m.edsoo.ru/7f41a636
HWroro no paznery 20
Paznen 4. Xumus u okpy:kawmas cpeaa
4.1 BeriecTBa 1 MaTepualibl B )KU3HHU YETIOBEKa 3 Bbubnuoreka IIOK https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubnuoreka 1TOK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHbIE
Ne ndpoBbIe
: Tema ypoka Bcero mipp
n/n llara o0pa3oBaTe/ibHbIE
4acoB
pecypchl
IIpeamer xumun. Poitb XMMHHK B )KU3HU YeI0BEKa. Tena u bubmmorexa TIOK
1 pedl ' ' 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bubmoreka [IOK
2 IlouaTue o MeToax IMO3HAHUSA B XUMUU 1 https://m.edsoo.ru/ffOd
227e
[Tpaktuueckast padora Ne 1 «IIpaBuiia paboTh B bubmmorexa [IOK
3 nmabopaTopuu U MpUEMBI 0OpaleHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyTI0OBaHUEM» 23dc
Uuctele BemecTBa 1 cMecH. CriocoObl pa3aeieHus bubmorexa TIOK
4 Ny ' P 1 https://m.edsoo.ru/ff0d
cMecei
26ca
. bubmoreka [IOK
IIpa eckas pabora Ne 2 «Pa3nenenue cmeceit (Ha
5 paieTiTecias pabot « . Aeneiie cmeceH ( 1 https://m.edsoo.ru/ff0d
MIpUMEPE OYUCTKH ITOBAPEHHOM COJIH )» 28c8
bubmoreka IIOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c¢
XHUMHUYECKHE IIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX bubmorexa OK
7 ) 1 https://m.edsoo.ru/ffod
3JICMEHTOB
2be8
bu6moreka I{OK
8 [IpocTtbie U CclIOKHBIE BENIECTBA 1 https://m.edsoo.ru/ffOd
2a6c¢
bubanoreka [IOK
9 ATOMHO-MOJIEKYJSIPHOE yUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubauoreka [IOK
3aKkOH IOCTOSHCTBA COCTaBa BEIICCTB. XUMHUUCCKas
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB 2eae
OtHocuTenpHas aToMHast Macca. OTHOCHTEIIbHAS bubmorexa [IOK
11 ' 1 https://m.edsoo.ru/ffod
MOJIEKYJIsIpHasi Macca 193¢
bu6muoreka IJOK
12 MaccoBast 10151 XMMUYECKOTO JIEMEHTA B COECIMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6muoreka I{IOK
13 KonnuectBo BemectBa. Moiib. MosisipHast macca 1 https://m.edsoo.ru/ff0d

5230
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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 BEIIECTBA 110
17 . https://m.edsoo.ru/ffOd
YPaBHCHHUSIM XUMHUYECCKUX PEAKITUI
5708
. bubmmorexa [IOK
Knaccudukarms XxuMuyecknux peakiuuii (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 [JOK
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciopon —
21 https://m.edsoo.ru/ff0d
AJIEMEHT | MpocToe BemiecTBo. O30H
448e
. bub6moreka IIOK
dusnvecKkne 1 XUMHUYECKHUE 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, SK30- 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 «llonxydenue u bubmorexa TIOK
26 M https://m.edsoo.ru/ff0d
coOupaHHe KHCIOpO/ia, U3yYeHHE €r0 CBOUCTBY» 4262
Bonopon — snemenT u npocrtoe BeniectBo. Haxoxaenue 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
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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 BOIOPO/Ia, 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 0OBEMHBIX OTHOIIEHUH Ta30B 5708
bu6moreka [IOK
35 ®uU3NYECKne U XUMUYECKHAE CBOMCTBA BOJIbI https://m.edsoo.ru/ffOd
587a
bubmoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHAMKATOpPAX https://m.edsoo.ru/ff0d
592
Bona xak pactBoputens. HaceleHHBIC 1 bubmuoteka LIOK
37 HEHACHIIIIEHHBIE PACTBOPHI. MaccoBast 707151 BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[Tpaktuueckas padora Ne 5 o teme «IIpurotopnenue bubmoreka 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 OHTP P PO BOAOPOA https://m.edsoo.ru/ffod
Bona» 6342
bu6moreka [IOK
40 Oxcuppl: cocTaB, Kiaccu(uKalus, 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
bubmuoreka IIOK
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, knaccudukarys, 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

Counu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI OTyISHUS,

bubmuoreka [JOK

46 . https://m.edso0.ru/00a
XUMHUYECKHUE CBOMCTBA 49474
[Tpakrrueckas pabota Ne 6. Pemenue 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 O06001IeHre U CUCTEeMaTH3alks 3HAaHU T https://m.edsoo.ru/00a

d9ch2
K
KonTponwsnas padora Ne3 no teme "OCHOBHBIE KJIACCHI bubmmorexa O
50 HeODEAHECKIX CORTTHCHI" 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
bub6moreka [{OK

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 AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB

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 sl 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
bu6munoreka 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

O000I11IEHNE U CUCTEMATU3AIINSA 3HAHWI

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

67

O000I11IEHNE U CUCTEMATU3AIINA 3HAHWUI

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

68

O0001IeHNEe U CUCTEMATHU3AIN SHAHUHA

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 uudgposbie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTe/ibHbIE
pecypchl
. bubnmorexa [IOK
[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux anemeHToB . . MenneneeBa b50e
. bubmoreka [IOK
3aKOHOMEPHOCTH B U3MEHECHHUH CBOMCTB XUMUYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX MEPHOIOB bBb6
bubmoreka [IOK
Knaccugukaius 1 HoMeHKIaTypa HEOpraHUYECKUX
3 BelICCTR 1 https://m.edsoo.ru/00ad
t b7e2
. bubmoreka [IOK
BuJibl XUMUYECKO# CBSI3U M THITHI KPHCTAJUTHYECKUAX
4 . 1 https://m.edsoo.ru/00ad
pemeTox
bac6
5 Konrponbshas padora Nel o teme «IloBTopenue u 1
yIIyOJieHHe 3HAaHWW OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccudukarus XuMUYeCKUX peakifii Mo pa3IndHbIM bubmorexa HOK
6 DMAHAKAM 1 https://m.edsoo.ru/00ad
P beho
[TonsiTue o ckopoctn xumudeckon peakuuu. [loustue o bubmorera [OK
7 ' 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TEPOTEeHHBIX PEaKIMIX beoa
[TonsiTHe 0 XuMHUYECKOM paBHOBecuU. DaKTOPHL, bubmuoteka [IOK
8 BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOU PEAKIIUUA U 1 https://m.edso0.ru/00ad
T0JIO’KEHUE XUMUYECKOTO paBHOBECHS c28c
bu6moreka [IOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU 1 https://m.edsoo.ru/00ad
cade
. bubaunoreka [IOK
Teopust anexkrponutudeckoil nuccormanuu. CuabHbIE U
10 1 https://m.edsoo.ru/00ad
ci1abbie AMEKTPOITUTHI
cd68
bubauoreka [IOK
11 Hounble ypaBHEHUS peaKiuii 1 https://m.edsoo.ru/00ad
d448
N N bubanoreka [IOK
XUMUYECKHE CBOMCTBA KHCIOT U OCHOBAaHUI B CBETE
12 N N 1 https://m.edsoo.ru/00ad
MpeCTaBICHUN 00 AMEKTPOTUTHIECKOH TUCCOIMAIINN 4548
N . . bubanoreka [IOK
XuMHUUYECKHEe CBOMCTBA COJIel B CBETE MPEACTaBICHUI 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOTUTHYECKOHN TUCCOIHUALIAN
d8b2
. bubanoreka [IOK
14 [TonsTHE 0 TMapONIH3E conel 1 1

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



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

dod4

bubmuoreka [IOK

15 O06o01IeHne 1 crucTeMaTH3aIus 3HaHUui https://m.edsoo.ru/00ad
ddi2
[Ipaktuueckas padora Ne 1. «Pemenne bubmmorera [JOK
16 https://m.edsoo.ru/00ad
SKCIIEPUMEHTAJIBHBIX 33724
dbfa
KonrponbHas padora Ne2 o teMe «DIeKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
JTUCCOIHAIUA. XUMUUECKUE PEAKIIUU B PACTBOPAX) deco
bubmoreka [IOK
OO6mast XxapakTepUCTHKA TAIOTEHOB. XUMUYECKHE
18 N https://m.edsoo.ru/00ad
CBOMCTBA Ha IIPUMEPE XJI0pa
dfe2
bubmoreka [IOK
XnopoBoaopos. CosistHast KHCI0Ta, XUMHUYECKHE
19 . https://m.edsoo.ru/00ad
CBOMCTBA, TIOJTyY€HUE, TPUMEHEHNE
el04
[IpakTtrueckas padora Ne 2 o teme «llomyuenne bubmorexa TIOK
20 N . . https://m.edsoo.ru/00ad
COJITHOW KHCIIOTHI, U3y4CHHUE €€ CBOMCTBY
e348
. bubmoreka [IOK
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKITHH,
21 https://m.edsoo.ru/00ad
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE
e488
bubmoreka IIOK
22 OO6mast xapakTepucTrKa 31eMeHTOB VIA-Tpynms https://m.edsoo.ru/00ad
e64a
bub6moreka IIOK
AmorponHbie MoauduKanuu cepbl. HaxoxaeHue cepsol u
23 R . . https://m.edsoo.ru/00ad
e€ COeIMHEeHMI B IpUpOoie. XUMHUUECKHE CBOMCTBA CEPBI o642
bu6moreka [IOK
CepoBoiopo, cTpoeHue, (U3NIECKUe U XUMUYCCKHE
24 . https://m.edsoo.ru/00ad
CBOMCTBA
e802
Oxkcunpl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U bubmorexa [JOK
25 S ’ https://m.edso0.ru/00ad
XUMHUYECKHUE CBOMCTBA, MPUMCHCHHE
€a28
XHUMHUYECKUE PEaKIIUH, JISKAIIUE B OCHOBE
. bubauoreka [IOK
MIPOMBIIIIEHHOTO CII0c00a MOMyYeHUs] CEPHON KHUCIOTHIL.
26 . https://m.edsoo.ru/00ad
XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl ec8a
COEIMHEHUSIMU CEPbI -
bubmuoreka IIOK
27 Brrunciienne MaccoBoi 10U BbIXOJa MPOAYKTA PEAKLIUN https://m.edso0.ru/00ad
ec8a
OO1as xapakTepucTUka eMeHTOB V A-Tpymibl. A3OT, bubanoreka [IOK
28 pacrpocTpaHeHue B IpUpoJe, GU3NIECKHE U XUMHUECKUE https://m.edsoo0.ru/00ad
CBOIICTBa eeab
N bu6muoreka IIOK
AMMuak, ero pu3nYecKue U XUMUYECKHE CBOICTBA,
29 https://m.edsoo.ru/00ad

TMOJIYYCHUC U ITPUMCHCHUC

f004



https://m.edsoo.ru/00add9d4
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

[Tpaktuueckas padora Ne 3 o teme «llomyuenue

bu6muoreka [IOK

30 . https://m.edsoo.ru/00ad
aMMUaKa, N3y4eHHUE €ro CBOMCTBY
180
" bubnunorexa LIOK
A30THas KHUCIOTa, €€ PU3NUECKUEe U XUMUYECKHE
31 CBOTCTEA https://m.edsoo.ru/00ad
306
Hcnosb30BaHre HUTPATOB U COJIEM AMMOHUSI B KAYECTBE bubmoreka [IOK
32 MUHEpaJIbHBIX y10OpeHuil. XuMHUeCcKoe 3arpsi3HeHne https://m.edsoo.ru/00ad
OKPYKAIOILEH Cpe/ibl COCTMHECHUSIMHU a30Ta f518
bubmoreka [IOK
dochop. Oxeun dpocdopa (V) u pochopHas KUcIoTa,
33 Gop A boedopa (V) U(b Gop https://m.edsoo.ru/00ad
(du3HyecKre U XUMHUYECKHE CBOMCTBA, MOTydeHUE f68a
bubmoreka [IOK
Hcnons3zoBanue pocdaroB B kKaueCTBE MUHEPATHHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsi3HeHue IpupoaHON cpenbl pocdaramu £c20
VYrepon, pactpocTpaHeHHe B IPUPoie, PU3NIECKUE U bubmorexa HOK
35 ’ . ’ https://m.edsoo.ru/00ad
XHUMHYECKHE CBOMCTBA
fd9c
Oxcuppl yrepoaa, ux Gu3nueckue U XMMHYECKHe bubmuoteka LIOK
36 CBOMCTBA. DKOJIOTHYECKUE TIPOOIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuyioM yriiepona (1V) febe
bub6moreka IIOK
37 VYronbHas KHCIOTa U €€ coNn https://m.edsoo.ru/00ae
006¢
[Ipaxtuueckas padota Ne 4 o reme "llonyuenue bubnmuoreka LIOK
38 yIeKucioro raza. KauectBeHHast peakiys Ha kKapOoHar- https://m.edsoo.ru/00ae
HOH" 027e
[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BEIECTBAX bubmmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KakK 0 COeTUHEHUSX yriepoaa
054e
bu6moreka [IOK
40 KpemHunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[Ipaktrueckas padota Ne 5. Pemienue bubmuoteka [IOK
41 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueline https://m.edsoo.ru/00ae
HEMETAIUIBI M UX COECTUHEHMSD Obf2
. K
KonrponbHas padora Ne3 no teme «Baxueiinme butmmorexa I10
42 https://m.edsoo.ru/00ae
HEMETAJIbI ¥ UX COCAMHEHUSD
0el18
OO01mas xapakTepucTUKa XUMUYECKUX DJIEMEHTOB —
bubmoreka IIOK
MeTaJsIoB. MeTainyeckas CB3b U MeTaJlInyecKas
43 i . https://m.edsoo.ru/00ae
KpucTaluyeckas permérka. Ouznueckue CBONCTBA 1036
METaIOB
. N bu6muoreka IIOK
XUMHYECKHE CBOMCTBA METAIUIOB. DIEKTPOXUMUIECKUI
44 https://m.edsoo.ru/00ae

pan HaHpﬂ)KCHI/Iﬁ METaJIJIOB

1156



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

Oo6mue criocoOs! omy4yeHus: MeTayioB. CIUiaBbl.

bu6muoreka [IOK

45 Beruncienus 1o ypaBHEHHUAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEarcHTOB CONCPKUT IIPUMECH 1156
bubmuoreka [IOK
46 [TonsaTre 0 KOPPO3UU METAIIIOB https://m.edsoo.ru/00ae
1278
bubmoreka [IOK
a7 IIenouHbie METAILIIBI https.//m.edsoo.ru/00ae
14b2
bubmoreka [IOK
48 OKCcHUJIBI ¥ TUPOKCHUIBI HATPUSI U KU https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
49 [IlenoyHo3emMenbHBIE METAIUTBI — KaJbLIMI U MarHU| https://m.edsoo.ru/00ae
15e8
bubmoreka [IOK
50 Bakueiiue coenuHEHN KaabIIUs https://m.edsoo.ru/00ae
15e8
51 O06o01enre 1 cucTeMaTH3alus 3HaHUH
bubmoreka [IOK
52 XKéctrkocTh BOIBI M CTIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae
1886
N bub6moreka IIOK
[Ipaxtuueckas padota Ne 6 o Teme "XKEcTkoCTh BOJIBI U
53 5 OTEL €8 Ve pa A A https://m.edsoo.ru/00ae
METO/IbI €€ yCTpaHEHUs 1968
bub6moreka IIOK
54 ANIOMUHUMA 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 Oxcusl, Tuapokcuanl U conu sxenesa (1) u xxemesa (1) https://m.edsoo.ru/00ae
35e6
58 O60061eHne u cucTeMaTi3amus 3HaHui
ITpakTuueckas padora Ne 7. Pemenue bu6nunorexa [IOK
59 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHenmue https://m.edsoo.ru/00ae
METaJIbl U UX COCAMHEHUS» 3de8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINT,
€CJIM OJIUH U3 PEareHTOB JaH B M30BITKE WU COACPIKHUT bubmorexa [IOK
60 N https://m.edso0.ru/00ae
npuMecH. Brrauciienust MacCOBOM J10JIM BBIXOJa MPOIYKTA 1750
peakuuu
61 O06o001eHne 1 cucTeMaTH3aIus 3HaHui



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

Konrponshas padora Ned4 o treme «Baxxueiiime

62 1
MCETAaJIJIbI U UX COCAUHCHU )
BemecTBa 1 MarepHalisl B IOBCEIHEBHOM KU3HU BH6HHOTeKa HOK
63 m P A 1 https://m.edsoo.ru/00ae
YeIIOBCKa 350
bubmoreka [IOK
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpebl 1 https://m.edsoo.ru/00ae
4270
bubmoreka [IOK
65 Poiib XuMuHU B pelIeHnu 3K0JIOTHYECKUX MpooieM 1 https://m.edsoo.ru/00ae
4270
bubmoreka [IOK
66 O06o001IeHe U CUCTEeMaTH3alks 3HAaHU T 1 https://m.edsoo.ru/00ae
0doa
bubmoreka [IOK
67 O06001IeHNe U CUCTEMaTH3alks 3HAHUH 1 https://m.edsoo.ru/00ad
b33c
bubmoreka [IOK
68 O060011IeHNEe U CUCTEMaTH3allks 3HAHUH 1 https://m.edsoo.ru/00ad
9ch2
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.

Xumust. 9 kiacc: yue0. s obmeo0pazoBaTenbHbiX yupexaenuii / 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.: Metoaudeckoe 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. I'abpuensHa «Xumus. 8 Kiacey.
M.: Ipoda, 2022.

3. l'abpuensn, O. C. Metoanueckoe nmocobue k yueouuky O. C. ['abpuensna
«Xumusiy. 8 knace / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

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

5. Xumus : TexHogorundeckue kapTol K yueOHuky O. C. ['abpuensna « Xumus.
8 kmace» : 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.: KonTponsHbie u mpoBepodHbie padboTsl k yueonuky O. C.
INa6puensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [lpoda, 2022. nannbie



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» u caidT s yautens «51 uiay Ha ypok
XAMUNY

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

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4uHbIC
skcriepuMenThl: xumusi. Komnekuus Poccuiickoro o0ieo0pa3zoBaTeibHOTO
noprana

http://chem.rusolymp.ru Oprannueckas XMMHUS: SJIEKTPOHHBINA YUCOHHK JIJIst
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JICKTPOHHBIN YU4COHUK






