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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no XuMuM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBIEHAa HA OCHOBE
TpeOOBaHUI K pe3ylbraTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeNIbHOM MPOrpamMMbl OCHOBHOI'O
oOmero obpazoBanus, npeactaBieHHblx B PI'OC OO0, a taxxe Ha OCHOBe (enepaibHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIMLMHU MPENoJaBaHus y4eOHOIo MmpeaMera
«Xumus» B 00pa3oBareNbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuM Aa€T TpEACTaBICHUE O IIeisAX, OOIed cTparerun oOydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOUIMXCA CpPEACTBAMHU Y4e€OHOrO NpeaMeTra, yCTaHABIMBAECT
o0s13aTeIbHOE TPEIMETHOE COJEpIKaHKEe, MPEAYCMaTPUBACT PACHPEACICHUE €ro Mo KiaccaMm U
CTPYKTYPUPOBAHHE TIO pa3aesiaM U TEMaM MPOTPaMMBbI IO XUMUH, ONPEIEIISIET KOJIMYECTBEHHbIE
U KAaueCTBEHHBIE XAPAKTEPUCTUKHU COIACPKAHUSA, PEKOMEHIYEMYIO IOCIEN0BATENBHOCTD
M3YUYEHUS XUMUU C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4aroluxcs, OMpenesieT BO3MOXKHOCTU MpeaMeTa
JUIsl  peanu3auudd  TpeOOBaHMM K pe3ylbraTaM OCBOGHMS OCHOBHOM oOpa3oBaTelbHOU
OporpaMMbl Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUM K pe3ylibTaTaMm
oOydeHHMs] XUMUM Ha YypOBHE IeJied H3yuyeHHs MpeaMeTra M OCHOBHBIX BHUJIOB Y4YeOHO-
NO03HABATEJIbHON JESTEIHHOCTH 00YYaIOUIErocs Mo OCBOCHUIO yUeOHOTO COACPKAHUS.

3HaHME XUMUHU CIYKUT OCHOBOH JJ1s1 (POPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOIIETOCs, €ro
NpPEICTAaBICHUNH O MaTepHAIbHOM E€IUHCTBE MHPA, BAXKHYIO pOJIb HUrpaloT (opMHUpyembie
XUMHEHN NpeCTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTUH U 00 IBOJIOLUU BEIIECTB B MIPUPOJIE,
O MyTSAX peuieHus: rI00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBOM 1 IKOJIOTHUECKONW O€30MacHOCTH, MPOOIEM 3paBOOXPAHEHUS.

N3yueHue xumMuu:

CIIOCOOCTBYET peaju3alii BO3MOKHOCTEH Il caMOpa3BUTUA U (POPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 0011el U QYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB WX  CaMOCTOATEIbHOM  yueOHON  JeATEeTbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKMX YMEHUN, HEOOXOAUMBIX KaK B IIOBCEJHEBHON JKU3HM, Tak H B
po(heCcCUOHANIbHOM JESITeIbHOCTH;

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

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

JlaHHbIE HampaBJICHUS B OOYUYCHMH XHMHH OOCCIIEUMBAIOTCS CHEIU(PUKON COmepKaHUsS
y4eOHOro TMpeaMeTa, KOTOPBIM SIBISIETCS MEAarorMueckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKN XUMHH HA OMIPEICTEHHOM dTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHMsS OPHEHTHPOBAH HA OCBOEHUE
00y4aroUMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TTOHITHI XUMHUHU, OCHOB HEOPTaHUYECKON XUMHUH U
HEKOTOPBIX OTAEIBHBIX 3HAUMMBbIX OHATHN OPTraHUYECKOW XUMUHU.

CTpyKrypa conmepKaHus IpOrpaMMBI 110 XMMHUU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e¢ msyueHuro. CozpepxaHUe CKIANbIBACTCS M3 CHCTEMbI MOHATUHA O XUMHYCCKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHH O XMMHUUYECKOW peakiuu. O0e 3T CHCTEMBbI
CTPYKTYPHO OPraHHU30BaHbI 10 MPUHLMIY IOCJIEAOBATEILHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— Y4E€HUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3U;

— IpeACTaBICHUN 00 SIEKTPOTUTHYECKON JUCCOMALIUU BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPUYECKH IOJTYYECHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCA IMOCIEAOBATEIBHO OT OJIHOTO YPOBHS K JApPYyromy,
BBITIONIHSSL (YHKUIHMKM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS W BO3MOXKHOCTEH
MMPAKTUYECKOTO TPUMEHEHHUS U TTOJTyUYCHUSI N3y4aeMbIX BEIIECTB.

OcBoeHune mporpaMMbl MO XUMHUHM CHOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHUS O
XUMHAYECKOM COCTABIAIOLICH HAyYHOW KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOW NPHUPOIBI,



LIEHHOCTHOT'O0 OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. M3yuenune xumuun
MPOUCXOIUT C TPHUBICYECHUEM 3HAHMM M3 paHee U3YYCHHbIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronui Mmup», «buonorus. 5—7 knacced» n «PuU3nKa. 7 KIacey.

[Ipu n3yuyeHnH XUMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJBTYpHL. 3ajlaua y4yeOHOro mpeaMera COCTOUT B (hOPMHUPOBAHUU
CUCTEMbl XUMUYECKHX 3HAHUM — BaXXKHEUIIMX (PAKTOB, MOHSTHH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYMHBIX OOOOILIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
MPUOOIIEHUHN K HAyYHBIM METOJaM TMO3HAHUS MPU U3YYCHUU BEIIECTB M XUMUUECKUX PEAKIUN,
B (opMUpOBaHMM U PaA3BUTUU TIO3HABATEIIBHBIX yYMEHUW W WX MNPUMEHEHWU B Y4YeOHO-
MO3HABATEILHONW M Y4EOHO-UCCIIEI0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUHU MPaBUII O€30MacHOr0
oOpalieHusi ¢ BEIIeCTBAMHU B TOBCEAHEBHOM JKU3HM.

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

— (popMupoBaHUE MHTEIJIEKTYyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSTEIbHOMY NPHUHATHIO PELICHHH, CIOCOOHON aJanTUpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HH;

— HAaNpaBlI€HHOCTh OOY4YEHHUsI Ha CHCTEMarhyeckoe MpUOOIIeHHe O0O0ydaroImuXxcs K
CaMOCTOSATEJIbHOM ~ TO3HABaTeJIbHOW  JEATEIbHOCTH, HAy4YHbIM  METoJaM  IO3HAHUA,
(bopMUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrneyeHne YCJIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYarOIMIMMUCS OIIbITa
pa3HooOpa3HOM JesATENbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIMI), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JIJISl Pa3IMYHbIX BUIOB JEATEIHLHOCTH;

— (popmupoBanue oOuIeH PYHKIIMOHAILHON M €CTECTBEHHO-HAy4YHON IPAMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh U OLEHUBATH SIBJICHUS OKPYXKAIOLIEro MHUpa, MCIOJb3ysd 3HAHUS U
OTBIT, TIOJIYdYECHHBIE TPH W3YUYCHHH XHUMHH, MPUMEHATh HUX MpPU peElieHuH mpobdieM B
MOBCETHEBHOM KU3HU U TPYIOBOM JAESATEIHHOCTH;

— (opMUpOBaHUE y 00YHAIOIIMXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [IEHHOCTU
XUMHYECKUX 3HAHUU 1T BBIPAOOTKM SKOJOTUYECKH II€IECO00pPa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM NIEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOAHOU
Cpellbl;

— pa3BUTHE MOTHUBAIlMM K OOydYeHMIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS U HANTPABIESHHOCTH JAJIbHEHIIETO 00ydeHHUS.

OO61iee 4KciIo YacoB, OTBENEHHBIX IJI M3yYEHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanwus, coctapiseT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce —
68 yacoB (2 yaca B HEJIEJIIO).



COAEP) KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XvmMuM B KU3HU YeJIOBEKAa. XMMUA B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHME BemecTB. [loHsaTue o
MeTo/lax Mmo3HaHus B XxuMuu. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecel.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE BIEMEHTbl. CHMBOJIBI XUMHYECKUX DJIEMEHTOB.
IIpocTbie U CIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas (Qopmyna. BaleHTHOCTh arOMOB XHMHYECKHX DJIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuUTenbHas artoMHasi Macca. (OTHOCHUTENbHAA
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monb. MomnsipHass macca. B3auMocCBA3b KOJIMYECTBA, MACChl U
9ucia CTPYKTYPHBIX €IUHUIL BerlecTBa. Pacuérel o hopmMynamMm XUMUYECKUX COCTMHEHUH.

OuU3NYECKUEe U XUMUYECKHE SIBICHUSA. XUMHUYECKAs Peakuus U €€ MNPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XHUMHUYeckue ypaBHeHHs. Kiaccuduxanus XUMHUYECKUX
peakiuii (CoeMHEHNs, Pa3JIOKEHUS, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBWiaMu pabOThl B JabOpaTopuu U NMpuéMamu
oOpaiiieHust ¢ J1abopaTropHbIM O0OpPYIOBAaHUEM, U3yUEHHE U ONUcaHue (U3MYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOmMoneHUe (u3nyeckux (TUIaBICHUE BOCKA, TasHHE
JBJIa, paCTUPAHUE caxapa B CTyINKe, KUIICHUE U KOHJACHCAIIUS BOABI) 1 XUMUUYECKUX (TOpEHHE
CBEUM, MPOKAJMBAHUE MEIHON MPOBOJOKH, B3aMMOJCWUCTBHME MeEJa C KUCJIOTOMN) SBJICHUU,
HAOJIIO/ICHNE U ONKMCaHUe MTPU3HAKOB MIPOTEKAHUS XUMHUECKUX peakIuil (pa3iokeHne caxapa,
B3aUMOJICHCTBUEC CEPHOM KHUCIIOTHI C XJIOpUAOM Oapwuis, paziiokenue ruapokcuna meau (1)
IIPU HarpeBaHWU, B3aMMOJICHCTBHUE kee3a ¢ pacTBopoM conu meau (Il), uzydenue crnocobon
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BbIMAPUBAHME, IUCTUIUISAIMS,
xpomarorpadus, TMpOBEICHWE OYUCTKU IIOBAPEHHOW CONM, HAOJIONEHUEe W OINHUCAaHHE
pE3YJIBTaTOB MPOBEJAEHHUS OMbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJiesield MOJIEKYN (IIapOCTEPIKHEBBIX).

Baxueimue npeacTaBuTeJ M HEOPraHMYEeCKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 35eMeHT M MpPOCTOE BEILIECTBO.
Haxoxnenue xkuciopoga B Tpupone, (Qu3Myeckue M XUMHYECKHME CBOWCTBA (peakiuu
roperusi). Okcunbl. [lpumenenue xkuciopoga. CrocoObl TMONyYeHHUS KUCIOpOAa B
naboparopuu U MPOMBILIEHHOCTU. KpyroBopoT kuciopozaa B npupoae. O30H — ajuioTporHas
MOIHU(UKAIISA KHCIOPOIA.

TeroBoit 3 deKkT XUMHUECKOW peakluH, TEPMOXMMHYECKHE YpaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE BO31yXa, YCHUJICHUE
NapHUKOBOTO A PeKTa, pa3pymeHrne 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocTtoe BemecTBo. HaxoxkaeHuwe Bomopoma B IPHUPOJIE,
duznyueckne 1 XMMUYECKIe CBOMCTBA, MPUMEHEHHE, CTIOCOObI oayueHus. Kucnorsl u comnu.

Monsipabiii 00bEM ra30B. Pac4€Thl MO XUMUYECKUM YPABHEHU M.

®usnyeckne cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBIIIEHHbIE PacTBOpBI. PacTBopuMOCTH BemiecTB B BoJe. MaccoBasi J0JIsI BEIIECTBA B
pactBope. XuMHUeCcKUe CcBoWcTBa BOMbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT BoJbl B Mpupoje. 3arpsisHEHUE NPUPOAHBIX BoA. OXpaHa W OYMCTKA
MPUPOIHBIX BO/I.

Knaccudukamus neopranmueckux coeaunenuid. Oxcuawl. Kiaccudukaius OKCHAOB:
coseoOpazytonue  (OCHOBHBIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpa3yrollne.
Homenkiarypa oxcumoB. Pu3nuecKMe W XUMHYECKHME CBOMCTBA OKCUAOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukamuss ocHoBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @U3NYECKHE U XUMHUYECKHE CBOMCTBA OoCHOBaHuil. [lomydenue
OCHOBAHUM.

Kucnorel. Knaccudukanusa kucinor. Homenknatypa kucinotr. @u3nueckue u XMuMHUUECKHe
cBoiicTBa KucoOT. Psa aktuBHOCcTH MeTaiuioB H. H. beketosa. Ilomyuenue kucior.

Comu. Homenkiiarypa coneil. @u3nyeckue u XMMAYECKUe cBoWcTBa coneu. [lonyueHnue
COJIEH.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COETUHEHHUI.

Xumuueckuil IKCnepuUMenm:

Ka4yeCTBEHHOE OMNpEICNICHUE COJepKaHusl KUCIOPOo/ia B BO3IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHWE U U3YyUYCHHUE CBOMCTB KHUCJIOpPO/AA, HAOIIOACHUE B3aMMOJCIHCTBUSI BELIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKpaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OIMHUCAHUE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUEe, PACllO3HABAHUE U
W3yYeHHE CBOKMCTB BOaOpoaa (ropeHue), B3aumMoOIEHCTBUE Bomopoaa ¢ okcuaom memu (1)
(BO3MOXXKHO ~ HMCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIIOneHHE  O00pas3lloB  BEIECTB
KOJIMYeCTBOM | MOJIb, MCCJIEIOBaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C Pa3IMYHOMN
pacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEACIIEHHOW MAacCOBOW  JOJIEHU
PacTBOPEHHOTO BEIECTBA, B3aUMOJICMCTBHUE BOALI C MeTaulaMu (HaTpueM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUANIOB), HCCIEIOBaHHE OOpa3I0B HEOPTraHUYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejodel, uszydyenue BiaumojerctBus okcuaa meau (ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C METaJUlaMH, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHUE OJHOr0 MeTauia JAPYyruM W3 pacTBopa COJU, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/]a4 M0 TeMe «BaxkHel1me Ki1acchl HEOPraHUYECKUX COCTMHEHUI.

Hepuonuyeckui 3axkoH U Ilepuoanyeckas cucremMa xumuyeckux diementos /I, U.
Menpeaeena. Crpoenue aTOMOB. Xumnuyeckas CBSI3b. OxucauTeNbHO-
BOCCTAHOBHMTE/IbHbIE PeaAKINH

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

[lepuonnueckuit 3akoH. llepuommueckas cucrema xumudeckux »siaemeHroB Jl. .
MenneneeBa. KopoTtkonepuoaHass u jaiauHHonepuogaHas (opmbl [lepuoandeckoil CHUCTEMBI
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
NOPSIAIKOBOIO HOMEPA, HOMEPOB MEPHOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX spaep. W3orombl. OnekTpoHsl. CTpoeHwue
AIIEKTPOHHBIX 000JI04eK aToMOB mepBbIX 20 XuMuUYeckux »dJaeMeHToB [lepuonnueckoit
cucteMmsl J[. . MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJ0KEHUIO B
[Tepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJTINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOIAM.

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

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

Crenenb  okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS Y BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnEPUMEHm

M3y4YeHHE OOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHIA
LHMHKA C PACTBOPAMM KHCJIOT U LIEJIO0UYEH, TPOBEICHUE ONBITOB, WLIKOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIHI (TOPEHHE, pEAKIIMU PA3JI0KEHUS, COCTUHEHHS).

Mescnpeomemmuoie ceasu

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

OO0uue ecTecTBEHHO-HAYYHbIE TOHSTHSA: HAy4yHbId (PakT, rumore3a, TEOpPHUs, 3aKOH,
aHaiaM3, CHUHTE3, KiacCU(pUKalWsi, TEPUOANYHOCTh, HAOTIONEHHWE,  HDKCIEPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, W3O0TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHME BEILIECTBA, ra3, (U3NUYECKUE BEIUYUHBI, CAMHUIBI U3MEPEHUS, KOCMOC, MJIAHETHI,
3BE311b1, ComHILE.

buonorus: dorocuntes, npixanue, ouocdepa.

l'eorpadusi: armocdepa, rumpocdepa, MuUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYECKasl peaKUMs

[Tepuonnueckunt 3axkoH. llepuommueckas cucrema xumMudeckux odiaemeHroB [, .
Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XHMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsl U UX COCIUHEHUNW B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B llepuonnueckor CuCTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHUYECKOW CBSA3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKOM PEIETKM U BHUJIA XMUMHUYECKOU
CBA3MU.

Knaccuduxanus u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAUHECHUH, TeHETUYECKas
CB3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanus XuMHU4eCKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (eKkTy, M0 HU3MEHEHHUIO CTEeNeHEeU
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO yYaCTHUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctn XxumMudeckor peaknuu. [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.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBbHOW peakiuu. COCTaBI€HUE YPABHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTIOIb30BAaHUEM METO/IA AJIEKTPOHHOI0 OajaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOJUThL. KaTnoHsI,
AHUOHBI. MexaHu3M AUCCOLUMAIMUA BEIIECTB C Pa3IMYHBIMU BUIAAMH XHMHUYECKOW CBSI3H.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu voHHOro oOMeHa. YCIIOBHUS MPOTEKAHMs peakluid MOHHOrO OOMeHa, MOJHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolicTBa KUCIIOT, OCHOBAaHUW U COJIEH B CBETE
NpeCTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBIE peaKIMM Ha HMOHBI.
[ToHsATHE O TUAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISMH KPHUCTAJUIMYECKHX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (rpadura W anMasa), CJIOKHBIX BEIIECTB (XJIOpPHAA HaTpHs),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW PEaKUUU OT BO3ACHCTBHS PA3IUUYHBIX
(dakToOpoB, HCCIEAOBAHUE PIECKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIecca JUCCOIHAINH
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIOIb30BAHHE BHUAEO MATEPHUAJIOB), MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUTUX MPU3HAKK MPOTEKAHUS PEAKIMil HOHHOTO oOMeHa (0Opa3oBaHMe
ocajKa, BBIJEJICHUE Tra3a, 00pa3oBaHHWE BOJbI), OMbBITOB, WUITIOCTPUPYIOIINX ITPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuid (TOpEHUE, peaklK pas3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPTraHUYECKUX BELIECTB C IMOMOLIBIO KAYECTBEHHBIX PEAKUUWA HA HOHBIL,
pEILICHUE PKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJliibl M UX COCAMHEHM S

OO6miast xapakTepucTuka TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBIC
creneHn okucieHus. CtpoeHne W (U3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa (B3aUMOJEUCTBUE C METallllaMU, HEMETaJUIaMu,
menoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMHUYECKHUE CBOWMCTBA, TMOJYy4YECHHE,
NpUMeHEeHHe. JlencTBuEe XJjopa W XJIOPOBOAOPOAA HA OpPraHW3M 4YesloBeKa. BaxHeimme
XJIOPHUJIBI U KX HAXOXKJIEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/ia M CePhl. AJINIOTPOTTHBIC MOAU(MUKAIINK KHCIOPOAa U Cepbl. XMMUYECKHAE CBOMCTBA
cepsl. CepoBomopos, cTpoeHue, GU3HUECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI CEephl Kak
MPEACTABUTENIN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa, PU3NUECKUE U XMMHUYECKUE CBOMCTBRA
(oOume Kak mpeacTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMUUYECKHUE PEaAKIUU,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOC00a MOMy4YeHUs cepHOM KUcioThl. [IpuMeHeHue
cepHoil kuciaotrbl. ColIM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha CyIb(}ar-uoH.
Haxoxnenue cepel u €€ coeAuHEHUN B NpUpoJe. XMMHYECKOE 3arps3HEHHUE OKPYKaroUen



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHUA. A30T, pacnpoCTpaHEHHE B MNpUpoae, (PU3MYecKue Hu
xuMHuueckue cBoiictBa. KpyroBopor azora B mpupome. AMMHak, ero (uU3MYECKUEe U
XUMHYECKHUE CBOWCTBA, MoOlydyeHHe W npumeHeHue. Conmu aMMOHHMS, MX (PU3NYECKUE H
XUMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakiys Ha MOHbI aMMOHUSA. A30THas
KHCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHE CBOMCTBA (0OOIIME KaK MPEeACTaBUTEIs
KJlacca KHUCIIOT U crenuduueckue). Mcnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yA0OpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COEAMHEHUSIMU
a3oTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHME BO3[yXa, NOYBBI M BogoEéMOB). Docdop,
ayuorponHeie Moaudukanuu docdopa, duzmyeckue M XUMUUYECKHe CcBoMcTBa. OKCHU
dochopa (V) u dochopnas kucinora, GU3MUYECKHE U XMMHYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue GpocdaToB B KauecTBE MUHEPAJIBHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. YTIIEpOl, AJJIOTPONHbIE MOAN(DUKALIUY, PACTIPOCTPAHEHHUE
B npupone, ¢u3MdYeckrue W XUMHUYECKHEe CBoOMcTBa. Ancopbmus. KpyroBopoT yriepona B
npupoae. OKcubl yriaepoaa, ux (Gu3n4eckue U XMMUYECKHe CBOMCTBA, IEMCTBHE HA JKUBbBIE
OpraHu3Mbl, MOJIy4YeHHE U MPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEeMbl, CBI3aHHBIE C OKCHUJIOM
yrnepozna (IV), runoresa 106a1bHOT0 MOTSILICHHS! KITMMATa, TapHUKOBbI 3¢ deKT. YronbHast
KUACIOTa U €€ conM, X (U3MYECKUe U XUMHUYECKHE CBOMCTBA, MOJyYEHHE M MPUMEHEHHE.
KavecTBenHnasi peakuusi Ha kapOoHaT-uoHbI. Mcnonb3oBanue Kap60HaTOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCUHEHUAX yIIepoa
(MeTaH, 3TaH, ATWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciora). [IpupoaHbie
UCTOYHHUKHU YITIEBOJOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTH HX MepepadOTKH
(OeH3uH), uX poiab B OBITY W NPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BAXKHBIX
BEIIECTBAX: JKHUpax, Oelkax, yIieBOoJaX — M MX POJIM B KU3HU dYelloBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHE CBONCTBa, MOJyYeHHE U TPUMEHEHHE.
Coenunenust kpeMHus B mpupoae. OOmme mnpencraBieHus o0 okcune kpemuus (IV) u
KpeMHueBOM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiiue cTpouTeNbHbIE MaTepHalbl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH, >KelIe300€TOH.
[IpoGnembl 6Ge30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuil IKCnepumMeHm:

U3y4eHHne 00Pa3I0B HEOPTraHNYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIOACHUE MMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaroniue pU3NYeCcKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIMHEHUN (BO3MOXKHO
MCIIOJIb30BaHUE BHUACOMATEPUANIOB), O3HAKOMIIEHHE C 00pas3lamMu XJIOpuaoB (TaJIOTEHHUIIOB),
O3HAaKOMJIEHWE ¢ oOpa3lmamMu ceppl M €€ COECOUHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEepUaloB), HaOmIOAeHHe Ipolecca OOyIIMBaHUS caxapa I0J JEHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3yYEHUE XHMHUYECKHUX CBOWCTB pa30aBICHHOMN
CEepHOW KHUCJIOTHI, TMPOBEACHUE KAYeCTBEHHOW peaKkIuu Ha CylbhaT-uoH U HaOIIOACHUE
npu3Haka e€ MpPOTEeKaHus, 03HaKOMIICHHE ¢ (PU3MYECKUMHU CBOMCTBAMU a30Ta, Gocdopa u ux
coeIMHEHUN (BO3MOXKHO MCIOJIb30BAHHWE BHUAEOMATEpPUANIOB), oOOpa3naMHu a30THBIX U
docopHbIX ynoOpeHMii, TOTydeHHE, COOMpaHHEe, PACMO3HABAHME U H3YUYCHHE CBOICTB
aMMUaka, MPOBEICHNE KAaueCTBEHHBIX PEAKIIMN Ha MOH aMMOHHS u (PocdaT-uoH U u3ydeHue
MPU3HAKOB MX NPOTEKAaHMS, B3aMMOJCHCTBHE KOHUECHTPUPOBAHHOW Aa30THOW KHUCIIOTBHI C
MeZIbI0 (BO3MOXKHO HCITOJIb30BAaHUE BUIEOMATEPUAIIOB), H3YUYEHUE MOJEIEH KPUCTATUIMYECKUX
pemérok amMasza, rpadura, ¢QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM  anacopOoIuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOJy4YeHUE,
coOupaHue, paclo3HaBaHME W HW3YYEHUE CBOWCTB YIJIEKUCIOrO ra3a, IpOBEIEHUE
KaYECTBEHHBIX pEakluil Ha KapOOHAT M CHUJIMKAT-UOHBI M HW3Y4YEHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHWE C MPOAYKIMEW CUIMKATHOM MPOMBIIUICHHOCTH, PEIICHHUE
AKCIIEPUMEHTAJILHBIX 3aJ1a4 10 TeMe «BaxkHelne HeMeTauibl U UX COCIMHEHUS.

MeTanbl ¥ UX COeIMHEHUS



OO6masi xapakTepUCTUKAa XUMUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nonoxxkeHust B llepuommnueckon cucreme xumuueckux sviemeHtoB JI. M. Menneneesa u
cTpoeHust aroMoB. CTpoeHune MeTawioB. MeTranueckas CBSI3b M MeETalIndecKas
KPUCTAJUINYECKAsl PEMIETKA. DIEKTPOXUMUUYECKUN A HANPSDKEHUM MeTasuioB. PU3nUecKue
U XUMHUYECKHE CBOMCTBa MmeTajuioB. OOmme crnocoObl nomydeHus MmeraiioB. [lonsTue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT KOoppo3uu. CriaBel (CTallb, YyT'yH,
JIOpaTIOMUHUM, OpOH32a) U UX IPUMEHEHUE B OBITY U MPOMBILLIIEHHOCTH.

[Ilesnounbie MeTaIUIbl: NoN0KeHUE B [leproguyeckoil cucTeMe XUMMUYECKUX AJIIEMEHTOB
J. W. MeHnpgeneesa, CTpo€HME HMX aTOMOB, HaxoxJaeHue B npupone. dusmueckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBl UM TUIPOKCUILI HATPUS U
kanus. [[puyMeHenne nea0uyHbIX METAJIIIOB U UX COECTUHEHUM.

[IlesioyHO3eMENBHBIE METAJIbl MAarHuid M KajblUi: MojoxkeHue B llepuonnueckoi
cucteMe XuMHU4eckux siuemeHToB /. M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXJIEHUE B
npupojie. Pu3nvyecKkrue 1 XMMUYECKUE CBOMCTBA MarHus 1 Kajablivs. BaxkHele coequHeHUs
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B llepuonuueckoit cucteMe Xxumuueckux snemeHtoB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoXJeHue B npupone. Ddusznueckue U XUMHUYECKUE
cBoMcTBa anmoMuHUsI. AMGOTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCUIA ATIOMUHHUS.

Kenezo: mnonoxenue B llepuopnyeckoid cucteMe XuUMHUUYECKHX dneMeHToB [[. .
MenpeneeBa, CTpOCHME aToMa, HaxoXJeHue B npupone. Dusznueckue U XUMUYECKUE
cBorcTBa >kenesza. Oxkcunbl, runpokcuabl U comu xenesa (Il) u xeneza (l11), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C O00pa3llaMH METaJJIOB W CIUIAaBOB, MX (PU3MUECKUMH CBONCTBAMH,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HMCIIOJb30BAaHUE BHJICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJIEUCTBUS OKCHAA Kajlbllusd W HaTpus C BOAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUAIIOB), HUCCIEAOBAHUE CBOWMCTB JKECTKOW BOIBI, Ipolecca
TOpEHHUs JKelie3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHUAJIOB), IMPU3HAKOB
OPOTEKaHUsl KAYECTBEHHBIX PEAKIMN HAa MOHBI: MArHUS, KaJdblUs, aJIOMUHUSA, IUHKA, KEIe3a
(I u xene3a (I11), mequ (11), HaOIrOAEHUE 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/71a4 10 TeMe « BaxkHelmme MeTauibl ¥ UX COETUHEHUS .

XuMHA U OKPYKAIIAs cpeaa

BemecTBa n Marepualibl B TOBCEHEBHOW KU3HH YeJIOBEKA. be3ormacHoe ncnoiib30BaHue
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOrax U
OTpAaBIICHUSIX.

XHUMHUYECKOE  3arpsA3HEHHE  OKpykKawmoumed cpeapl  (mpeneiibHas — JOMycTHUMAas
KOHIIEHTpaIus BemiecTs, nanee — [1/1K). Pons xumuu B perneHnn 3K0JIOrHIeCKUX MpooieMm.

Xumuueckuil IKCnepuUMeHm:

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

Mescnpeomemmuuie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€H MPU U3yUEHUU XUMUU B 9 KJ1acce OCyIIeCTBIsAETCS
yepe3 UCIOJMb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHaiaM3, CHUHTE3, KiIacCU(UKAlWsi, TEPUOANYHOCTh, HAOTIONEHHWE,  HOKCIECPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeb, SBICHUE, TMMAPHUKOBBIA J(P(HEKT, TEXHOIOTHS,
Marepua’bl.

®usuka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, W3O0TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJa, OJJEKTPUYECKUN 3apsif, ITPOBOIHUKH, NOJYIPOBOAHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKass pelI€TKa, CIUIaBbl, (PU3MUECKHE BEIUYHUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE37b1, CONHLIE.

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

l'eorpadusi: armocdepa, runpocdepa, MuUHEpalbl, TOPHbIE TMOPOIbI, TMOJE3HBIC
HCKOIIAEMBIE, TOIUIMBO, BOJHBIE peCypchl.



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

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOIO OOIEro oOpa3oBaHUs
JOCTUTalOTCsl B XOI€ OOy4YeHHs] XMMHU B €IUHCTBE Yy4eOHOM M BOCHUTATEIbHOU
NEATENBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHU I1IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMHU
MOBEICHUSI U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS, CaMOPa3BUTHUA U COIMAIM3ALUU
00y4aronuxcs.

JIMYHOCTHBIE PE3YAbTAThl OTPAXAIOT TOTOBHOCTh OOYYAaIOUIUMXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALNNA U PACIIMPEHHUE OIBITA IESITENBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YAaCTH:

1) NIaTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOIO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIIEAUIO0, NMOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKH B >KM3HH COBPEMEHHOIO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHOUN MH(pOpMaLMel 0 MePEeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMS:

NPENCTABICHUS O COIMAJBHBIX HOpPMaxX M MPaBWIAX MEXKIMYHOCTHBIX OTHOUIEHUW B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATEIILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOM COBMECTHOM JESATEIHHOCTH TMPH BBIMOJIHEHUH Y4E€OHBIX, MO3HABATEIBHBIX
3a/la4y, BBINOJIHEHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JIaHUHM YYEOHBIX TMPOEKTOB,
CTpEMJICHHS K B3aMMOIOHMMAHUIO W B3aUMOIIOMOIIM B TMpoIEecce ITOH ydyeOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHE W MOCTYIKM CBOMX TOBAapHUILEH C
NO3WLINHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MUpPOBO33PEHUYECKHE TPEJACTABICHUS O BEHIECTBE M XUMUYECKOM peakluH,
COOTBETCTBYIOIIUE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKM M COCTABIIOLIMC OCHOBY U
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, MPEICTaBlIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSA NPUPOABI, B3aHMMOCBA3SX YEJIOBEKA C NPHUPOAHOU Cpelnou, O
pOJI XMMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NO3HABATEJIbHbIE MOTHUBBI, HAIPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HEOOXONMMBIC ISl OOBSCHCHHs HAOIIONaCMbIX MPOLECCOB M SIBICHUM, [03HABATCIBHOM,
MHQOPMALMOHHOW M YHTATCIbCKOH KYIBTYPBI, B TOM HYHCIC HABBIKOB CaMOCTOSTEIBHOI
paboThl ¢ y4EOHBIMH TEKCTaMH, CIIPaBOYHOM JIMTCPATypOW, NOCTYHHBIMH TEXHHYCCKHMH
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYEHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW M HCCIENOBATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEeHUS B JajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHME IEHHOCTU XHU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 310pPOBBIO,
YCTaHOBKHM Ha 370pOBBII 00pa3 KU3HU, OCO3HAHHWE MOCIEACTBUNA U HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEeOJICHHs aKOTrOisl, HAPKOTUKOB, KYPeHHsI), HEOOXOAUMOCTH COOJIOCHUS
mpaBmwI 0E30MaCHOCTH MPU OOpAIICHHH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY M peaibHOMN
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEpeC K MPaKTUIECKOMY M3yUYEHHIO Mpodeccuii U Tpyaa pa3iIuyHOrO poja, yBaXKCHHE
K TPyIy WU pe3yJabTaram TPYAOBOM IEATEIBHOCTH, B TOM YHUCIE€ HAa OCHOBE NPUMEHEHHS
MpEAMETHBIX 3HAHMN 10 XUMHUM, OCO3HAHHBIA BBHIOOP WHIMBUIAYAIBHOU TPACKTOPUU
MPOAOKEHHsI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OI1IECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, YCHEIHONW NMpodecCuOHAIbHON NeATeIbHOCTH
U Pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCTh aJalTHPOBATHCS B MPOdecCHOHATBHOMN

cpene;



6) IKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECOO0PA3HOE OTHOIIEHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHMsI, IOHUMaHUE IIEHHOCTU 3/I0POBOTO U Oe30macHoro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOCHUS MPaBUII 0€30MacHOTO MOBEACHUS MPU paboTe C
BEILIECTBAMHU, a TAKXKE B CUTYAIUSX, YTPOXKAIOIINX 3/IOPOBBIO U KU3HU JIONEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3YYCHUH XUMUU, JJIA PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXKaloLled MPUPOAHOM CPEAOM, I MOBBILMICHUS YpPOBHSA
AKOJIOTMYECKOM KYJIBTYpbI, OCO3HAHUS TTI00AJIBHOTO XapakTepa SKOJIOTHYECKUX MpoOjIeM U
MyTeH WX PEIICHHsS] TOCPEICTBOM METOJAO0B XUMHHU, HKOJOTHMYECKOTO MBIILICHUS, YMEHHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHHOM, KOMMYHUKATUBHON U COIMANILHON MPaKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX PE3yJIbTaTOB BBIACISIOT 3HAYUMBIE 11 (HOPMUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPUsI, TPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpPhI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHWUU M3 ATHX MPEIAMETOB (HOPMHUPOBATH
IPEICTaBICHUE O IIEJIOCTHOM HAYYHOU KapTHUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIC IEHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpbIE  OOECIEYUBAIOT
dbopMHUpoOBaHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUSA

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINLICHUS] TPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICI XHMHUYECKHX TIOHATHH (BBIICIATH WX XapaKTepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HCIONB30BaTh TOHATHUS IS
OOBSCHEHUSI OTACIBHBIX (PAKTOB W SBICHUM, BBIOMPATh OCHOBAHWUSA M KPUTCPUM IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMK, YCTaHABIMBATh MIPUIUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHHUS
(MHAYKTUBHBIC, IEyKTUBHBIC, I10 AHAJIOTHH ), IeJIaTh BHIBOABI U 3aKIIFOUEHUS,;

yMEHHE MPUMEHSTh B MPOIIeCCe MO3HAHUS MOHATHS (MPEIMETHBIC U METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIOIb3yeMbIE B XMMHUH, MPEOOPa30BLIBATH IIUPOKO
IpUMEHSEMbIE B XUMHU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIEMEHTA), XUMHUUYecKas (opMyna U ypaBHEHHE XHUMHUYECKON pEaKIMM — TPH PEIICHUU
y4eOHO-TIO3HABATeIBHBIX 3a/1ad, C YYETOM 3THX MOJECIBbHBIX IPEACTABICHUN BBISABISATH U
XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIui, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUUYUHHO-CIICICTBCHHBIC CBS3U
U TIPOTUBOPEYMS B M3yUaeMbIX MTPOIECCAX U SBICHUSX.

Ba3oBble ucciaenoBare/ibCKkue AeiCTBHA .

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKkkK€ B KAd4eCTBE OCHOBBHI IS (POPMHPOBAHUS THIIOTE3bl IO IMPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUM;

MPUOOPETEHHE ONBITA MO IUIAHUPOBAHUIO, OPTAHU3AIMKM W IIPOBEICHUIO YUCHHYECCKHUX
AKCIIEPUMEHTOB, YMECHHE HAOJIFOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIEHO MPOTHO3UPOBATh
ero pesynbrar, (GopmyaupoBarh 000OIIEHHUS W BBIBOABI IO pe3yIbraraM IIPOBEIECHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHON padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh M HHTEPIPETHPOBATH HWH(YOPMAIHMIO pPA3TUIHBIX
BHJIOB U ()OpM TIPEACTABICHUS, TOJy4aeMyI0 M3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIep)KaHMs, CIOpaBOYHbIE TocoOus, pecypcel HHTEpHETa),
KPUTHYCCKH OIICHUBATh IPOTHBOPESUMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMIHBIC METOJIBI U 3aIIPOCHI MPH TIOMCKE U 0TOOpe MHMOPMAITUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMUMBIX ISl BBITIOJTHEHHS YICOHBIX M TTO3HABATCIBHBIX
3a7a4  ONpeAeiaE€HHOr0 TWIMa, MPUOOpPEeTeHHWE OmbiTa B  O0JACTH  HCMOJb30BAHMS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJeHHE KYJIBTYpOH aKTHBHOIO
WCITONIB30BaHMS PA3JIMUHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BBIOMPATh ONTHMAIbHYIO



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

YMEHHUE HUCIOJb30BaTh W AHAJIM3UPOBATh B IpolleccCe y4eOHON M HMCCIEeN0BaTeIbCKON
NEeATENbHOCTH HMH(POPMALMI0O O BIUSHUU MPOMBILUIEHHOCTH, CEJIbCKOTO XO35HCTBA U
TpaHCHOPTa Ha COCTOSTHUE OKPYKArOIIEH MPUPOTHOMN CpEb.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUs 3aJlaBaTh BOMPOCHI (B Xo/e Auajgora W (Wiau) JIUCKYCCHHM) IO CYIIECTBY
o0cyXJ1aeMOil TeMbl, (POPMYIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEUIOKEHHOMN 3a1a4U;

YMEHHS TPEACTABIATh IOJYyYECHHBIE pE3YJbTaTbl MO3HABATEIbHOM NESITEbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JeJarb MPE3CHTAIMI0 PEe3yIbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa  (J1abopaTopHOro  OmbITa, JIaboparopHOl  paboThl MO
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHLHONW U
UCCIIEIOBATENIbCKOM ESITeIbHOCTU NP PEIIEHWH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE ydéTa
oOILIMX MHTEPECOB M COINACOBAaHMS MO3ULIMKA (0OCYKIeHUsS, OOMEH MHEHUSMH, «MO3TOBbIE
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAEIeHUEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOATENbHO  ONpPENEesATh  LEeNW  JeATeIbHOCTH,  IUIAaHHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBATbH W TOPU  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTEeNbHOCTh, BbIOMpaTh HauOosiee 5>¢P(EKTHBHBIE CHOCOOBI pElIeHHs YYeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOATENIFHO COCTABISATh WU KOPPEKTHPOBATH MPEATIOKEHHBIN
aJdrOpUTM ACHCTBUM TMpHU BBIMOJIHEHUM 33JaHUN C y4€TOM MOJYy4YEHHUs HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M PEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pe3ysbTarta 3asBICHHOM 1€IM, YMEHHE UCIOJb30BaTh M AaHAJIU3UPOBAaTh KOHTEKCTHI,
npeajiaraéMble B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3VYJ/IBTATDBI

B cocrtaBe mpeaMeTHBIX pE3YJIbTAaTOB IO OCBOCHHUIO O0S3aTENBHOIO COMAEPIKAHMUS,
YCTAaHOBJIEHHOTO JaHHOW (QenepaibHOl pabouell MporpamMMoi, BBIJIESIOT: OCBOCHHbBIE
oOyyalolMMUCS Hay4dHble 3HAHUS, YMEHHMS M CIOCOOBI JEUCTBHUH, crnenupuiecKue s
npeaMeTHol obmactu «XuMHUA», BUABl JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTalii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoniy oOydenus B 8 kiacce mpeaIMeTHbIE pe3ylIbTaThl Ha 6230BOM YPOBHE JTOJKHBI
OTpakaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHIA:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSTUH: aTOM, MOJIEKYJAa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOpPOAHASA U
HEOJHOPO/IHAsA), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas W MOJEKYIspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0JII XUMUYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULIATENIBHOCTh, ~ CTENEHb  OKHUCIEHUS,  XUMHYECKas  peakuus,
KJIaCCU(pUKAIUA peaKlUUid: peakluu COCAMHEHHUS, PEaKIHH pPa3ioKeHUs, PeaKiuu
3aMELICHUs, peakluuud OOMEHa, 3K30- U DHJIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOI
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTtoma, aroMHas OpOuTab,
paauyc aroma, XHUMHYECKas CBS3b, 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 CHMBOJIMKY JUIS COCTaBICHHUS (OpPMYNT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKLINM;

e OIpPEACNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIECHb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeeIEHHOMY KJIacCy CO€IUHEHUH 1o ¢dopMmynaMm, BHUJ XUMHYECKON CBSI3U
(KOBaJIEHTHAs! U MOHHAsI) B HEOPTaHUUYECKUX COCUHEHUSX;



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

®OMUCHIBaTh W XapaKTepus3oBarh TabnuuHyro Qopmy llepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IlaBHas noiarpynna (A-rpynma)» u
«moboynass moxarpynna (b-rpynma)», manble W OonbUIME NEPHUOABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoanyeckas cuctemMma XUMUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3apsj] sjApa, oOllee 4YHuCI0 3JIEKTPOHOB U
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIOSIM);

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

e XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE 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 MTPEBPAIICHUIN B PA3IMUHbBIX YCIOBUSIX;

® BBIUUCIISITh 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 ONEpPAllMUd MBICIUTEIBHON ACSTEIBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 00001IeHHe, CUCTEMATH3AIMIO, KIaCCU(UKALINIO, BHIABICHUE PUIMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBIE = METOMAbl  TO3HaHUS  —  HaONIOEeHHWe,  U3MEpEeHHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (peaibHbIil U MBICIEHHBIN);

eciieIOBaTh IpaBWJaM TOJb30BAaHUA XUMHUYECKOW TMOCYyIOH U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOyYCHUIO W COOMPAHHIO TIa3000pasHBIX BEIICCTB (BOLOPOAA W KHCIOPOJa),
IPUTOTOBJICHUIO PAacTBOPOB C OMNPENEIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh M  MPOBOAUTH XUMHUUYECKHE HKCIIEPUMEHTHI IO
PacIiO3HABAaHUIO PACTBOPOB IIIEJIOUYEN M KHUCIIOT C MOMOIIBI WUHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

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

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIIUXCS YMEHHUIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HOH, KaTWOH, aHHWOH, IPOCTOE€ BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMHUYECKasl peaKius,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAas JHCCOLMALUsA, peakUuu
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble pEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HOHHAs, METAJUIMYecKas), KpUCTaJUINYecKas
peméTKka, KOppo3usi METAIUIOB, CILJIABbI, CKOPOCTh XUMHUYECKON PEaKLMH, IPEIEIBHO
nonyctuMas konrenrpanus [1JIK BemecTna;

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

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

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCy COEQUHEHUH 1o (opMysiaM, BHJI XHUMHUYECKOM CBS3M (KOBaJIEHTHAs, NOHHas,
MeTaJUIMYecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] MOHAa IO XUMHUYECKOU



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

epackpbiBarb cMmbIci [lepuoanyeckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHMUE: OMUCHIBATh U XapaKTepHu30BaTh TaOIMUHYI0 popMy [lepuoguueckoit
CHUCTEMbl XMMUYECKUX JIIEMEHTOB: pa3iuuaTh TMOHATUSA «JIaBHas mnoarpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble u OoJbIIME MNEPUONBI,
COOTHOCUTh OOO3HAYEHUS, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YHUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
U 3apsja sapa, olliee YUCIIO SJIEKTPOHOB M PACHPEACICHHE UX MO0 3JIEKTPOHHBIM
CJI05IM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B Mpejenax MajbiX MEPUOAOB U MIABHBIX HOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakiuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEaKlUU BEIIECTB, 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 YPaBHEHHU COOTBETCTBYIOIIUX XUMUYECKUX 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 Pa3IMYHbBIX KIACCOB,;

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

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

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COeAMHEHHS, MACCOBYIO JIOJII0 BEIIECTBA
B PacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIINy;

ecoONIONaTh TMpaBWja IMOJIb30BAHMS XUMUYECKOW 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 KAYECTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpUA-, OpoMuUA-, HOAWA-, KapOoHaT-, docdar-,
CWJIHMKAT-, Cyib(aTr-, TUIPOKCHI-MOHBI, KATUOHbI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEUIECTB;

® [IPUMEHSATh OCHOBHBIE ONEPAIUU MBICIUTEIBHON AEATEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CUCTEMATU3alMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€UM — JUISl M3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIUH, €CTECTBEHHO-
Hay4dHbIe METOJbI TO3HAHUS — HAONIOJCHHWE, W3MEpPEHHUEe, MOJEINPOBaHNE,
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. [lepBoHauabHbIE XUMHYECKHE TOHATHS
Xumust — BakHast 0071aCTh €CTECTBO3HAHMS U
1.1 N 5 2 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTHYECKOM JIEATEITIPHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMHu4ecKue peakiuu 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BeleCTB
2.1 Boznyx. Kucnopoz. [lonsitue 06 okcumax 6 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.IlonsaTre o KUCI0Tax M COIMAX 8 1 bub6moreka I{OK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [Torstue 06 ocHOBaHUAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.4 OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHUM 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
Hrtoro no pasaeny 30

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

[Tepuomanueckuii 3akoH u [lepuoaudeckas

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

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Kontpoasn | Ilpakruue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
ple padoTbl | cKHe
padoThI
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIHH
I1 0 i
11 OBTOPCHHE 1 YTIYOICHHE SHAHHMH OCHOBHRIX PASHCIOB 5 1 Bu6maorexa LIOK https://m.eds00.ru/7f41a636
Kypca 8 kiacca
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX PEaKIUIl 4 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
C) . X
1.3 JICKTPOTMTIHCECKAA IMCCOUHATITL. AMMUHCCIHE 8 1 1 bubmoreka I{OK https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTasuibl M UX COeIMHEHUS
06 VIIA-
2.1 T XapaKTEPHCTHIA XHMHHCCKHIX SIICMEHTOR 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
rpynmnsl. ["anoreHnsl
OO6mrast XapaKTEepPUCTHUKA XUMUIECKUX AIeMEHTOB VIA-
2.2 . 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
rpynnbl. Cepa U €€ coeTMHEeHUs
OO6mrast XapakTepUCTHKA XUMHUYECKUX IEMEHTOB V A-
2.3 . P P 7 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
rpynmsl. A30T, pocdop 1 uX coeTuHEHUS
06 e e emMe IVA-
2.4 Tl XAPaRICpUCTIia meﬂq CHHX SHEMEHTOB 8 1 2 bubmnoreka L1OK https://m.edsoo.ru/7f41a636
TPYNIBL. YIIIEPOJ M KPEMHUHN U UX COCAMHEHUS
Hroro no pazneny 25
Pazpena 3. Merasiibl M HX COeANHEHUSA
3.1 OO01111€e cBOMICTBA METAJLJIOB 4 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
3.2 BaxkHel11ne MeTaIUIbI U UX COETUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3gen 4. Xumus n oKpykamomas cpeia
4.1 BemectBa 1 Marepuansl B KU3HU YEJIOBEKA 3 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
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Wroro mo pazaeny 3
Pe3epBHOE Bpemst 3 bubmuorexa LIOK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHBIE
Ne udposbie
Tema ypoka Bceero i pp
n/n Jlara o0pa3oBaTe/ibHbIE
4acoB
pecypchl
1 [Ipenmer xumuu. Posib XMMHUY B )KU3HU YEJIOBEKA. 1 bubmoreka [IOK
Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX ITO3HAHUS B XUMHH 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d227e
[Ipaxtuueckas padota Ne 1 «IIpaBuna paGotsl B
3 nmabopaTopuu U MpUEMBI 0OpaleHus ¢ 1abopaTopHBIM 1 bubmorexa HOK
https://m.edsoo.ru/ff0d23dc
000py0OBaHUEM»
4 Yucteie BemecTBa 1 cmecu. CriocoObl pasieneHust 1 bubmmorexa [IOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [Ipaxtuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 bubmuoteka LIOK
MIpUMepe OYUCTKU MIOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bubmoreka IIOK
6 A 1
TOMBL B MOJCKIEL https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE AIIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubmuoreka [{JOK
XUMUYECKHUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTteie 1 CIIOKHBIC BEIIESCTBA 1 bubmorera HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYIIIPHOC YUYCHHE 1 bubmorera I{OK
P . https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYECKas
10 dhopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 1 bubmmorexa [JOK
AEyIa. https://m.edsoo.ru/ff0d2eae
AIIEMEHTOB
1 OtHocuTenbHas atoMHas Mmacca. OTHOCUTENbHAS 1 bubmuoteka [IOK
MOJIEKYIISIpHas Macca https://m.edsoo.ru/ff0d323c
bubanoreka [IOK
12 MaccoBas 10711 XUMHYECKOTO dJIEMEHTa B coequHenun | 1
https://m.edsoo.ru/ff0d350c
bubanoreka [IOK
13 Ki . Mons. M 1
onu4ecTBo BemiecTBa. Moib. MomnsipHas Macca httos://m. edsoo.ru/f0d5230
14 Ouznyeckue 1 XUMUIECKHE SIBICHUS. XUMUYeCcKas 1 bubmuoteka [IOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIOBHS MPOTEKAHUS XUMHUYECKUX 1 bubmuoteka [IOK
peaxkuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUECKUE 1 bubmuoteka [IOK
YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrurcneHus: KonmuecTBa, MacChl BEIIecTBa 1o 1 bubmoteka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
18 Knaccugukanus XuMHYecKuX peakuuii (CoeanHeHus, 1 bubnmmoreka [IOK
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pasiioKeHUsl, 3aMelIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34

19 O06o01IeHne 1 crucTeMaTH3aIus 3HaHUui Butmmoreia LIOK
B B https://m.edsoo.ru/ff0d40c4
Konrponbhas padora Nel no teme «Bemecta u bubnuoteka LIOK
20
XUMUYECKHAE PEAKIIUN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciopon bubmoreka [IOK
— BJIEMEHT U NMpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 DuU3NYECKUE U XUMHUYECKHUE CBOMCTBA KUCIOPOIa bubnunorexa [IOK
(peakuu okucienus, ropenue). [lonstue 06 okcnmax https://m.edsoo.ru/ff0d4614
93 CriocoObI TOTydeHHUsT KHCIIOPO/Ia B JIA00OpATOPHH U bubnunorexa [IOK
MIPOMBILIUIEHHOCTH. [IpuMenenne kuciaopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3 heKkT XUMUIECKOHN peakIuu, IOHITHE O
24 TEPMOXUMHUUYECKOM YPaBHEHHH, IK30- U Bubmioreia LIOK
P P ’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIUIX
25 TorumBo (HedTh, yroyb u MeTaH). 3arps3HeHUE bubmmorexa [IOK
BO3/yXa, CIOCOOBI €ro MpeoTBpallleHus https://m.edsoo.ru/ff0d4c4a
26 [Ipaxtuueckas padota Ne 3 no teme «lloxydyenue u bubmuoteka LIOK
coOupaHHe KHCI0pOo/ia, U3y4eHHE €ro CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — 3neMeHT ¥ mpocToe BENIECTBO. bubmoreka IIOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
DuU3NYECKUEe U XUMUYECKHUE CBOMCTBA BOJIOPO/IA. bubmuoreka [{JOK
28
[Ipumenenue Bomopoa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX U COMSAX bubmmoreka LOK
https://m.edsoo.ru/ff0d50d2
bubmoreka IIOK
30 CriocoObI mosTy4eHus: BOAOpoia B 1aboparopuu
o AOPOZ patop https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padora Ne 4 o teme «llomyuenue u bubmuoteka [IOK
cobupaHue BOAOPOJIa, U3yUYEeHHE €TI0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
bu6moreka IIOK
32 M i 00bE .3 A
OJIPHBIH OUBEM TE508. JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Brruncienus 00b€Ma, KOJTUYECTBA BEIIESCTBA r'a3a Mo bubanoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00bEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra30B [0 YPaBHEHHIO PEaKIIMU bubmuoteka [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 du3nuecKkue U XMUMHYECKUE CBOMCTBA BOJbBI butmiorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6muoreka IIOK
36 C i. I1 0
ocTtaB ocHOBaHUM. [loHsATHE 00 MHIMKATOpAX httos://m.edsoo.ru/f0d59e2
Bona kak pactBoputens. HacblieHHbIE U
37 Helfacm :HHLIG paCTBO bl MaICHCOBa;I 0JIs1 BEIlleCTBA brbmorexa [OK
o P PEL A B https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuueckas padora Ne 5 o teme «IIpurorosnenue
. . . bubanoreka [IOK
38 PacTBOPOB C ONPEACIEHHON MacCOBON A0JIEH

paCTBOpéHHOFO BCIICCTBaA»

https://m.edsoo.ru/ff0d5eba
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39 Konrponbhas padora Ne2 no teme «Kucnopoz. bubmuoteka LIOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTa, Kiaccu(UKaIvs, HOMEHKIIATypa butnuorexa LIOK
AR : e, P https://m.edsoo.ru/ff0d664e
41 [Tony4yeHue u XUMUYECKUE CBOMCTBA KUCIIOTHBIX, bubmuoteka LIOK
OCHOBHBIX U aM(POTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Kilaccuukanys, HOMEHKIIaTypa Bubmioreia LIOK
’ ? s, yp https://m.edsoo.ru/ff0d67ca
43 ITonmyuenne m XUMHUYECKHE CBOMCTBA OCHOBAHUI bubmorexa TOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, HOMEHKIATypa bubmnorexa OK
’ ’ ’ P https://m.edsoo.ru/ffOdfee?
45 ITonmydenne n XUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa TTOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIJIATypa, ClIOCOObI TIOTy4YeHUS, bubmmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Ipaxtuueckas pabota Ne 6. Pemenue
47 SKCIEpUMEHTAIBbHBIX 3a71a4 10 TeMe « OCHOBHBIE bubmorexa HOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHUYECKUX COCTUHECHHIN
48 ['eneTnueckas cBsi3b MEXKY Kilaccamu bubmoreka [IOK
HEOPraHWYECKUX COCAMHEHMI https://m.edsoo.ru/00ad9a50
bubmoreka IIOK
49 O000111eHNE U CUCTEMATU3AIIUS 3HAHUI
m . https://m.edso0.ru/00ad9ch2
50 KonTponwsnas padora Ne3 mo teme "OCHOBHBIE KJIacChI bubmuoteka LIOK
HEOPraHWYECKUX COCAMHEHU" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIaCCU(MUKAIIMH XUMHUUECKUX bubmuoteka [IOK
anemMeHTOB. [IoHsATHE O TpyNIIax CXOJAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema bubmuoteka [IOK
xuMudeckux aaeMmeHnToB 1. Y. MenpaeneeBa https://m.edsoo.ru/00ada52c
53 Ilepuopl, rpymIIbl, IOATPYIIIIBI Eumorexa OK
P > TPYTUIRL, 124 https://m.edsoo.ru/00ada52c
bubanoreka [IOK
54 Crpoenne aroMoB. CocTaB aTOMHBIX saep. M30Tomnst
p Aep https://m.edsoo.ru/00ada342
55 CrpoeHue 3MeKTPOHHBIX 000JI0UeK aTOMOB 2JIEMEHTOB bubmuoteka [IOK
[Tepuonnueckoii cucremsl J1. 1. Menaeneena https://m.edsoo.ru/00ada6bc
XapakTepucTrKa XUMUYECKOTO AIIEMEHTA 10 €ro
56 moJoxennto B Ilepuonnaeckoit cucreme . U bubmorexa TIOK
P o https://m.edsoo.ru/00ada824
Menpeneena
3Hauenue [lepuonnueckoro 3akoHa AJis pa3BUTH
57 Hayku 1 npaktuku. JI. 1. MenaeneeB — y4€HbIN bubmorexa IIOK
YK P RO i ’ https://m.edsoo.ru/00ada96e
MeIaror ¥ rpakKJaHuH
58 DNEeKTPOOTPUIIATEILHOCTh AaTOMOB XUMUYECKUX bub6muoreka IIOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xumMuaeckas CBSI3b bu6muoreka IIOK
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60 KoBasnieHTHas noagpHas XUMUYECKAS CBIA3b 1 bubnnorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanienTHag HemosipHas XUMHUYECKas CBI3b 1 bubnnorexa HOK
p https://m.edsoo.ru/00adaab9
bubmoreka [IOK
2 1
6 Crenens oxuceHns https://m.edsoo.ru/00adae28
63 OKUCHIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIAN 1 bubmmorexa TIOK
peakl https://m.edsoo.ru/00adb076
bub6moreka [IOK
4 1
6 OKHUCIUTEIN U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
65 Konrponbhas padora Ned4 o teme «CrpoeHue atoma. 1 bubmuoteka LIOK
XHUMHYECKas CBA3LY https://m.edsoo.ru/00adb486
. bubmoreka [IOK
66 00600 1
ODIICHUE 1 CHCTEMATH3AIIHA SHAHIL https://m.edsoo.ru/00adb33c
. bubmoreka [IOK
67 00600 1
ODIICHUE 1 CHCTEMATH3AIIA SHAHIH https://m.edsoo.ru/00ad9cb2
. bubmoreka [IOK
68 00600 1
ODIICHUE | CHCTEMATH3AIIHA SHAHIH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68
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9 KVIACC

DJIEKTPOHHbIE
Ne nugposbie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTe/ibHbIE
pecypchl
1 [Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema 1 bubnmnorexa [IOK
xuMuueckux anemeHToB . . MenneneeBa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTU B U3MEHEHUH CBOICTB XUMUYECKHUX 1 bubnmuoreka [IOK
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edso0.ru/00adb6b6
3 Knaccudukarus u HoMeHKIIaTypa HEOPTraHUYECKUX 1 bubmmorexa [IOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKOM CBSI3U U TUIBI KPUCTAITMYECKUX 1 bubmmorexa [IOK
peméToK https://m.edsoo.ru/00adbac6
Konrponbshas padora Nel no teme «IloBTopenue u
5 yIIyOJieHHe 3HAaHWW OCHOBHBIX Pa3/IeNioB Kypca 8 1
KJ1acca»
6 Knaccudukarms XuMudecKux peakiiui 1mo 1 bubmuorexa [{JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHATHE O CKOPOCTH XUMHYECKON PEAKIIMH. 1 bubmuoteka LIOK
[ToHsiTHE O TOMOTEHHBIX U TETEPOTCHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
[TonsiTue o xumuyeckoM paBHoBecun. DakTopwl,
8 BJIUSIIOIINE Ha CKOPOCTh XMMHUYECKOH peakiuu u 1 Bubnuoreia LIOK
m P beaktl https://m.edsoo.ru/00adc28c
TMOJIO’KEHUE XUMUYECKOTO paBHOBECHS
9 OKHUCIAUTENEHO-BOCCTAHOBUTENBHBIE PEAKLIUN 1 Bubnmoreia LIOK
peaidt https://m.edsoo.ru/00adcade
Teopus ameKkTpoauTUYEeCKOr aucconuanuu. CUiibHbIe bubmuoteka [IOK
10 1
1 ca0ble AIIEKTPOTUTHI https://m.edsoo.ru/00adcd68
bu6moreka IIOK
11 HoHHbIe ypaBHEHHUSI peaKIuid 1
P peart https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCIOT U OCHOBAaHUH B CBETE
12 MPEACTABICHUH 00 AIEKTPOJIMTHICCKON 1 bubmmorexa TIOK
pedl P https://m.edsoo.ru/00add5d8
JMCCOLIUAIIUU
XUMUYECKUE CBOMCTBA COJIEH B CBETE
13 IPEACTABIEHUI 00 IEKTPOIUTAYECKON 1 Bubmorexa OK
P P https://m.edsoo.ru/00add8b2
JUCCOIMAlUU
bu6muoreka IIOK
14 [Tonsarue o runponuse conei 1
a3 https://m.edsoo.ru/00add9d4
bu6muoreka IIOK
15 O60061eHne u cucTeMaTH3alus 3HaHui 1
B B https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue 1 bubnmmoreka [IOK
JKCIIEPUMEHTAJBHBIX 33139 https://m.edsoo.ru/00addbfa
17 Konrponbhas pabota Ne2 no Teme 1 bubnmmoreka [IOK

«3J’IeKTpOJ'II/ITI/I‘-IeCKaH Juccoryanysa. XUMHUUYEeCKUe

https://m.edsoo.ru/00addecO
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peaKIuu B pacTBOPAX»

OO01mas XxapakTepuCTHKa TaJOTeHOB. XUMHUYECKUE

bubmuorexa IIOK

18
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe?
19 Xnoposogopos. CossiHast KUCIIOTa, XUMUUYECKHE bubmuoteka LIOK
CBOMCTBA, IIOJIy4YEHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktudeckas padora Ne 2 o teme «Ilomyuenue bubnuoteka LIOK
COJISTHOM KHMCIIOTBI, U3YYEHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 BrrunciieHus o ypaBHEHHUSIM XUMHYECKHX PEAKIUMT, bubnmnorexa [IOK
€CJIM OJTMH U3 PEarceHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
bubmoreka [IOK
22 OO0mas xapakTepucTuka 3meMeHToB VIA-rpynms
- P P by https://m.edsoo.ru/00ade64a
AmnorponHsie Moaudukanuu cepsl. Haxoxaenue
23 CePhl U €€ COeNUHEHUI B IIPUPOIE. XUMHUYECKUE bubmmorexa TIOK
pu PHPOAE. https://m.edsoo.ru/00ade64a
CBOWCTBA Ccephl
24 CepoBosiopo, cTpoeHue, (GU3NIECKUe U XUMUYECKHE bubmmorexa [IOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunel cepol. CepHas KUCIIOTA, GU3UYECKUE U bubmuoreka [{JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINUH, JIEKAIIUE B OCHOBE
26 MIPOMBIIIUICHHOTO CITOC00a MOTyYeHUsT CEPHOM bubmuoreka [{JOK
KUCJIOTBl. XUMUYECKOE 3arpsI3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adec8a
Cpebl COETMHEHUSIMU CEPhI
97 Brrunciienne MaccoBoi 1011 BbIXOAa MPOIYKTa bubmuoreka [{JOK
peaKuuu https://m.edsoo.ru/00adec8a
OOm1ast XapakTeprCTUKa 311EMEHTOB V A-TpyIIIbI.
28 A30T, pacipocTpaHeHHE B MPUPO/IE, GPUHICCKUE 1 bubmmorexa TIOK
> Pactp pv PHPOE, https://m.edsoo.ru/00adeca6
XMUMHYECKHUE CBONCTBA
29 AMMHaK, ero (U3NYEeCKue U XMMUYECKHUE CBOWCTBA, bubmuoteka [IOK
MOJy4YE€HUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [Ipaktuueckas padora Ne 3 o teme «llomyuenne bubmuoteka [IOK
aMMHaKa, U3y4eHUE €ro CBOMCTB» https://m.edso0.ru/00adf180
31 A3OTHas KUCIoTa, e€ GU3NIECKHUE U XUMUYCCKHE bubmuoteka [IOK
CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonb30Banue HUTPATOB U COJICH aMMOHUS B
39 KauecTBE MUHEPAIbHBIX ynoOpeHuil. XumMuieckoe bubmuoteka [IOK
3arpsI3HEHUE OKPYXKAOIIEH Cpebl COCTUHEHUAMU https://m.edsoo.ru/00adf518
azora
®ocdop. Oxcun dhocdopa (V) u pochopnas
33 KHUCTI0Ta, (PM3MUECKHUE U XUMHUECKHUE CBOICTBA butmiorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4YeHUe
Hcnonb3oBanue GocdaroB B KaueCTBE MUHEPATHHBIX
34 oOpeHwuii. 3arps3HeHne MPUPOTHON CPEIbI butmiorexa LIOK
YAOOP + 8P pHpoa pel https://m.edsoo.ru/00adfc20
docdaramu
35 VYriepoa, pacnpocTpaHeHHue B IpUpoJie, puznyeckue bubnmmoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaeposa, ux pusnyeckue 1 XUMUYECKHe

bubmuorexa IIOK

36 CBOMCTBA. DKOJIOTHYECKHE IPOOIEMBI, CBI3aHHBIE C
P https://m.edsoo.ru/00adfebe
okcugom yriepoaa (1V)
bubmuorexa IIOK
37 VroapHas KUCIOTA U €€ COJIU
https://m.edsoo.ru/00ae006¢c
[Tpaktudeckas padora Ne 4 o teme "llomyuenne

38 TIEKUCIIOTO Ta3a. KauyecTBeHHas peakius Ha bubmmorexa [JOK
T . https://m.edso0.ru/00ae027e
KapOOHAT-HOH

39 [TepBoHauanbHbBIC TOHATHS 00 OPraHUYECKUX bubnmnorexa LIOK
BEILIECTBAX KaK O COCAUHEHUSX yIiepoaa https://m.edsoo.ru/00ae054e

bubmoreka [IOK

40 Kpemuuii u ero coequHeHus

P a https://m.edsoo.ru/00ae080a
[Ipaxtuueckas pabota Ne 5. Pemienue
41 SKCTIIEpUMEHTAIbHBIX 3371a4 110 TeMe «BakHenmue bubmmorexa TTOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUSDY

42 Konrponbshas padora Ne3 no teme «Baxkneiinive bubmuoteka LIOK
HEMETAJUTBI ¥ UX COEJIMHEHU S https://m.edso0.ru/00ae0el8
OO0mas XxapakTepruCTUKa XUMHIECKHUX JICMCHTOB —

43 MeTaJuIoB. MeTajindeckas CBA3b U METaJUIMYeCKast bubmuoreka [{JOK
KpHCTajundyeckas pemerka. uzndeckue CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIOB

44 XUMHYECKHE CBOMCTBA METAIIJIOB. bubmuoreka [{JOK
DIEKTPOXUMHUYECKHUUN psifi HAPSIAKEHU METAJIIIOB https://m.edso00.ru/00ae1156
OO6mwme cmocoObl momydeHus: MeTaioB. CriiaBsbl.

45 BreranciieHus 1mo ypaBHeHHSIM XUMHYECKHX PEAKITUN bubmorexa [JOK

P DCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJICPKUT MPUMECH

46 IlouaTue o KOPPO3UH METAIIIOB bubmorexa HOK

pp https://m.edso00.ru/00ael278
bu6moreka IIOK

a7 €JI0YHBIE METAJIJIbI
i https://m.edso0.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCHIBI HATPUS U KaJIHs bubmorexa HOK

P P https://m.edso0.ru/00ael4b?2
. . bu6muoreka IIOK
49 [lemouyHO3eMeIbHBIC METAILIBI — KaJIbLHK U MarHui
https://m.edsoo.ru/00ael5e8
50 Baxneiimme coenHEHNS KaIbIIHs bubmmorexa [JOK
A t https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe B CHCTEMaTH3allns 3HAHHI
bu6muoreka IIOK
52 JKEcTroCTh BOJIBI M CLIOCOOBI €€ YCTpaHESHUS
g yerp https://m.eds00.ru/00ae1886

53 ITpaktuueckas padora Ne 6 o teme "YKécTkocTh bubnmmoreka [IOK
BOJIbI U METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8

bubmuoreka IIOK

54 AnroMuHHH 1

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

. bubmuoreka [IOK
55 Am 1
(dboTepHBIC CBOMCTBA OKCUIA U THAPOKCHA htts://m.eds00.ru/00ae1c64
bubmuorexa IIOK
56 XK 1
cleso https://m.edsoo.ru/00ael1d86
57 Oxkcunipl, TupOKCHabI U cou xxenesa (1) u xxenesa 1 bubnunorexa LIOK
) https://m.edsoo.ru/00ae35e6
58 O000111eHNE ¥ cCUCTEMATU3ALUA 3HAHUI 1
IIpaktrueckas padora Ne 7. Pemenne
59 BKI;HG I/IMeHTaJIiHbIX 3a/1a4 o TeMe «BaxkHeiinue 1 bubmnorexa HOK
p A https://m.edso0.ru/00ae3de8
METaJJIbl U UX COCOUHCHUA»
BI)I‘-II/ICJ'IGHI/H[ 10 ypaBHCHI/ISIM XUMHNYCCKUX pCaKIII/II\/JI,
60 €CJIM OJTMH U3 PEeareHTOB JIaH B U30BITKE WUITH 1 bubmmorexa [IOK
COJIEP>KUT NPUMECH. BpIunCIIeHns MacCOBOM JOIU https://m.edsoo.ru/00ae1750
BBIXOJa IIPOLYKTa peakiuu
61 O000111eHNE M cUCTEMATU3alUA 3HAHUI 1
62 Konrponbshas padora Ned4 o treme «Baxkneiinive 1
METAJJIBI U UX COCOUHCHU D)
63 BeniectBa u Marepuasnsl B MOBCEHEBHOM KU3HU 1 bubmuoreka [{JOK
qeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHNE OK aroIeil cpeusl 1 bubmnorexa LIOK
p pyaiom e https://m.edsoo.ru/00ae4270
65 Poap XuMuH B pelIeHNH YKOJIOTHYECKUX IIPOOIEM 1 bubmiorexa LOK
p p https://m.edsoo.ru/00ae4270
. bubmoreka IIOK
66 O0001IeHNEe U CUCTEMATHU3AIN SHAHUHA 1 httos://m.edsoo.ru/00ae0d0a
. bu6moreka [IOK
67 00600 1
ODIICHHE 1 CHCTCMATHSALIHA SHAHWH https://m.edsoo.ru/00adb33c
. bu6moreka [IOK
68 00600 1
ODIICHHE 1 CHCTEMATHSALIHA SHAHWH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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9 ximacey : metoguueckoe nmocodwue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KonTponsHbie u mpoBepodnbie paboTsl kK yueonuky O. C.
INa6puensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2022. nannbie

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
Beenurenannsiehttp://www.chemnet.ru I"azeta « XumMusi» U CalT I yIUTEIIS

«5l uny Ha ypoK XUMUW»



http://him.1september.ru Equnas komnekius LIOP: [IpenMeTHas KoJIeKus
«XuMUs»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HBIC
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0uieo0pazoBaTesibHOro
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkdepoBoit
http://www alhimik.ru Bcepoccuiickas omummmiaia MIKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranndeckasi XUMHUsI: SJICKTPOHHBINA YICOHUK JIJIsT
CpPEIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpbITBIH KOJISIK: XUAMUSI
http://www.chemistry.ru Jlucraniinonsnas oJiMMIIMaza mo XuMuu:

TGHCKOMMYHHKaHHOHHLIﬁ O6paSOBaTCHBHBIﬁ IMPOCKT
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