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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOTO o00mmiero ob6pazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOil pabouell MpoOrpaMMbl BOCIUTAHUS W C Y4ETOM KOHLEMLUHU MpernojaBaHus
yueOHOTro npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanyu.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O IeNsAX, OOIIeld cTpaTeruud OOy4eHHs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenbHOE MPEIMETHOE COZepKaHUe, MPelycCMaTpUBAeT paclpeiesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM OO0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHUPOBAHUS MHPOBO33pEHHs 00ydaromerocs,
€ro MpeJCTaBJICHU O MaTepHalbHOM €IMHCTBE MHPA, BAXKHYIO POJb UTpaT (popmupyembie
XUMHEH MPEICTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBONIONNHU BEUIECTB B IPUPOJE,
0 MYTSAX pEeILIeHUs NI0OANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTHUUYECKOI 0€30I1acHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH JUId CaMOpa3BUTHS M (OPMHUpPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (pOpMHpPOBaHHE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00 yyaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAy4dHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOIO
B3TJIS11a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM TAroM B (hOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B D3KOJOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HarpaBiieHUs B OOy4YE€HUU XUMHUHU O0ECIeYMBAIOTCS CIEUU(PUKON Colep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IEro oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa cofepaHusi IPOrpaMMbl MO0 XUMUU CHOPMUPOBAHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepixaHHE CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIEHUN 00 3NIEKTPOTUTHUECKOMN AUCCOIMAIINH BEIIECTB B pACTBOPAX.



Teopernueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoenme mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHHUS O
XMMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAaHUIO U METO/laM [I03HAaHUs B Hayke. M3yueHue xumun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Ipu n3yyeHUH XUMHU TPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHMUYECKON HayKu
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HESATEIHHOCTH YEJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(OpMHUPOBAHUM CHUCTEMBl XMMHUYECKHX 3HAHUM — BaXKHEMIIMX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUU, AOCTYIMHBIX 0000IIEHUN MUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKH, B MPUOOLIEHUH K HAYYHBIM METOZaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MO3HABATEIHHBIX YMEHHUIM U UX MPUMEHEHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
NpPUOOpPEH TaKKe LeH, KaK:

— (popMUpPOBaHNE HHTEIUICKTYAIIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTb OOy4YeHMs Ha CHUCTEeMaTHYecKoe MpHoOlIeHre OoOyJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecreueHrue YCJIOBHH, CIHOCOOCTBYIOUIUX NPHOOPETEHUIO OOYYaIOIIMMMUCS OIbITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— opmupoBanue o61ei PyHKIIMOHAIBHONW U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOLIETO MUpPA, UCHOJb3Ysl 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popmupoBaHue y 00y4aronMXcsi T'YMaHUCTHUECKUX OTHOILECHHH, TOHUMaHUS IEHHOCTH
XUMHUYECKHX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH IeJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHMBAMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGMIIS U HAIIPABICHHOCTH AaJbHEHIEro 00yueHus..

OO11iee 4nciI0 YacoB, OTBEIEHHBIX JJI U3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ienieHus: CMeceil.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Monb. Monsipaasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAcChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no ¢popmynaM XUMUYECKUX COCIUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBUIaMH PadOTHI B J1a00OpaTOpuu U MpHEMaMHU
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJOPHUAOM Oapus, pasnoxkeHnue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOMIOAEHHWE M OMNHMCaHUe
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech raszos. Cocras Bo3nyxa. Kucinopon — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXHUMHUYECKHE YpaBHEHHS, 35K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocroe BemecTBo. HaxoxzaeHue Boxopoaa B INPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBILICHHbIE pacTBOphl. PacTBopuMoOCTh BellecTB B Boje. MaccoBas H0js BeEIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmueckux coenuHeHuil. Oxcuabl. Knmaccudukanus OKCHAOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Knaccudukaius OcCHOBaHWI: MENOYM W HEPACTBOPUMBIC OCHOBAHUSL.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coiieil. @u3ndeckre 1 XUMUYECKHE CBOWMCTBA cojied. [lomyyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COACPKAHUsI KUCIOPOoJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacro3HaBaHWE W WM3y4eHUE CBOMCTB KHUCIOPOJa, HAOMIOJEHUE B3aWMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB Bojopona (ropeHue), B3amMojeicTBHe Bogopoma ¢ okcuaom memu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [J0JIEH PacCTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HAOII0/ICHUE W3MEHEHUSI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEIOYEH, U3ydeHue
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IMepuoauueckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiemenros /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple MONBITKM KiIacCUPHUKAIMU XHUMHUYECKUX »dieMeHToB. lloHaTne o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Koporkomepuognas u aiauHHONEpuogHas ¢opmel [leprogudeckoil CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX diieMeHTOB [lepuonndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJTHIECKUX
Y HEMETAJUIMUECKUX CBOWCTB I10 TpyHIaM U IepHOIaM.

3nauenue [leprmonnueckoro 3akona u [leproanyeckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentHast ~ (mossipHass ¥ HEMOJIApHAsi)  CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKHCINTEIbHO-BOCCTAaHOBUTENbHBIE — peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIIOB, B3aUMOJACHCTBUE THAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnwie ceasu



Peanuszanus MeXnpeaMEeTHBIX CBA3EH IPU U3yUYEHUU XUMHH B 8 KJIACCE OCYILIECTBIISIETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHHA, TaK M IOHATUH,
ABJIAIOIUXCSI CHCTEMHBIMHU U1l OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IUKIIA.

OOwe ecTecTBEHHO-HAy4YHbIC IOHATHS: HAay4HbIH (DakT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (hU3MYECKHE BEIWYHMHBI, CIUHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaidbl, TOpPHbIE MOPOJBI, IMOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMH4YecKasi peakuusi

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumMuueckux osneMeHtoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUABl XMMHMYECKON CBS3H. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XUMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUUECKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
YYaCTBYIOIIMX B pEakIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTENeHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonatue o ckopoctu xuMuyeckoi peakuuu. [loHsTHe 006 0OpaTHUMBIX M HEOOpPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIH OajaHCc OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOINUTHI. KaTHoHBI,
AQHUOHBI. MexaHM3M JHCCOLMAalMM BELIECTB C pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUsS peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anmasza), CIOXKHBIX BEIIECTB (XJIOpuAa HaTpusi),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, IIeno4ed M coied (BO3MOYKHO MCIIOJIb30BaHUE BUAECO MATEpUANIOB), IMPOBEJCHHE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX pEaKLUUi Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeIMHEHUS

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKue CBOWCTBA MPOCTBIX BEIIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONIHBbIE MOAU(UKALMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOIO crnoco0a MoJdydyeHus cepHol Kuciotbl. I[Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XuMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpEeACTaBUTENs Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, anmaoTpomHble MOAUPHUKALUH
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka syeMeHTOB IV A-rpynmbel. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHart-uoHbl. lcmonb3oBanme  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSX yIriepoja
(MeTaH, 3TaH, ATWJCH, AaleTUJICH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kuciora). IIpupogHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTH HX TNEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCTUHEHUM.

Kpemuwnii, ero ¢usndeckue M XHUMHYECKHE CBOMCTBA, MOJYYCHHE M TPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, I[IEeMEHT, OeToH, xkene300eToH. I[Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COSIHOW KUCIIOTHI, POBEACHUE
KaueCTBCHHBIX PEAKIMi Ha XJIOPH] -UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu ceppl U €€ COeIMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakIMHu Ha Cynb(arT-uoH W HaONIoJIeHHE TpH3HaKa e
MPOTEKaHUs, O3HAKOMIICHHE ¢ (pU3MYeCKMMH CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX pEaKknuid Ha HWOH aMMOHUA U ¢oc}ar-uoH MW U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C MPOIECCOM aAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT- HMOHBI W HW3y4Y€HUE TMPU3HAKOB HX MPOTEKAHMS, O3HAKOMIIEHHE C MPOIyKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTtaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKA XHUMHUYECKHX OJEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumuueckux 3iaemeHToB JI. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. O0mue crnocoOsl moydeHus: MetayioB. [loHATHE O KOPPO3UH METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTaJIbl: MOJOKeHUE B lleproanyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB
. Y. MenneneeBa, CTpO€HUE UX aTOMOB, HaxOJIeHHE B pupoae. PU3ndecKkue U XuMHYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[[lenoyHo3eMenpHbIE METAJIBI MarHuid W KaJbLUU: ToNokeHue B Ilepumoamueckou
cucremMe xuMuueckux anemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmommnueckoil cucrteme xumuyeckux snemeHtoB [l U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Keneso: mnonoxenne B Ilepronnueckod cucreMe XuMuueckux osnemeHtoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojae. OPU3NUecKue U XMMUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C o00pasllaMd METalIOB W CIJIABOB, WX (PU3UYECKHUMH CBOMCTBAMHU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs JKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KajblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJI30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSITUHEHUS.

XumMus ¥ OKpy:Kamas cpeaa

BemectBa u Marepuaisl B IOBCEIHEBHOM XU3HM YenoBeka. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHUYECKOE  3arpsA3HEHHE  OKpy)Kawlled cpeabl  (IpelenbHas — AONyCcTUMAas
KOHIIEeHTpauus BemecTs, aanee — [1/1K). Posb XuMuu B perieHHH 3K0JI0TH4ecKUX Mpoodiem.

Xumuueckuii Ixcnepumenm:

u3yudeHne o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MATEPHUAJIbI).

Mescnpeomemmnuie ceasu

Peanuszanus MexnpeaMeTHbIX CBA3EH IMpU U3yYEHUH XMMHU B 9 KJIacCe OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OOmiue ecTeCTBEHHO- Hay4dHble MOHSTHS: HAy4YHBIA (akT, TMIIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kilaccu(ukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusuka: Mmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJI, H3OTOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsf, MPOBOAHHUKH, MOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEHIETKa, CIUIaBbl, (U3WYECKHE BEJIMYMHBI,
€MHUIIBI U3MEPEHU S, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, neixanue, 6uocgepa, sKocucTeMa, MUHEpAJIbHBIE YI0OpEeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, MTUTATENIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpaabl, TOPHbIE TMOPOABI, IMOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPAaMMBbl OCHOBHOTO 00ImIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJIc O0YYCHHUSI XMMHUHU B €IUHCTBE YUCOHOH M BOCIIUTATEIBHOMN JCATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIME B OOINECTBE MPaBUJIAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIMH 00yJarOIIUXCSL.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIeIMI0, TMOHMMAaHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o0rIecTBa, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW MH(pOpMAIMEHd O MEPEeJOBBIX JOCTHKECHUSIX U
OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTPONCTBE MUPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJCTABICHUS O COIUAIBHBIX HOPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUYECKOM U JPYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO00Opa3HOM
COBMECTHOH JIeSITETHOCTH TPH BBHITOJHEHUN YYeOHBIX, TIO3HABATEIFHBIX 3a]1a4, BBIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOTIOMOIIM B TIPOIIECCE JTOH y4eOHOH AEATeNbHOCTH, TOTOBHOCTH OILEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIed C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TMPEJCTABICHHS O BEIIECTBE M  XUMHYECKOW  PEaKIuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKA C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAllpaBlIeHHbIE Ha TMOJYYE€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, MOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpeC K 0O0y4YeHHWIO W MO3HAHHUIO, JTI0OOO3HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIEN0OBATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHHE IOCJIEACTBUNA W HENPUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KH3HU;

5) Tpy10BOT0 BOCTIMTAHUS

WHTEpEC K MPAKTUIECKOMY M3yYSHHIO MPO(MECcCHii U TpyAa pa3IMdHOTO PO, YBaKCHUE
K TPyAy M pe3yibTaTaM TPYJOBOH [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMSI, MOJydaeMble MPH HU3YYCHUHM XUMHH, JJIS PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TNI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mertampeaMeTHBIX Ppe3yNbTAaTOB BBIACISAIOT 3HAUYUMBbIE A7 (DOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (hOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOEHWHM 3HAHHIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMHU MOHSTHIMU), UCTIOIB30BaTh TMOHITHS IS OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy O0BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATH B Mpollecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KA4€CTBE MHCTPYMEHTA IMO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpETEHNE OMBITA MO IJIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHHUIO YUYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATDH €T0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Paborta ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO PaA3TUYHBIX
BUJIOB M (OPM TPEICTABICHUS, IMOJYYaEMYI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS



JaUTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHATH Pa3INYHbIe METObI U 3aIIPOCHI IIPU TIOMCKE U 0TOOpe HH(POPMAITUH U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B Ipoliecce y4eOHOH M HCCIel0BaTEIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLle MPUPOJHOM Cpe/ibl.

KomMyHHKaTHBHbIE yHHBepcaJIbHble Y4eOHbIe JelicTBUA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XOA€ AMaiora W (WiIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJTYYEHHBIE pPE3YyIbTaThl IM03HABATEIBHON JAEATEIBHOCTH B
YCTHBIX U MMHCbMEHHBIX TEKCTaX; J€JaTh MPE3EHTALUIO PE3yIbTATOB BBINOJIHEHUS XUMUYECKOTIO
JKCIepUMeHTa (Ja00paTOPHOTO OINbBITA, JTA0OPATOPHOW PAOOTHI MO WCCIECTOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSITEIILHO OIPEIEIISATh NN JIesITeIbHOCTH, TUTAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIN alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B YCIIOBUHU 3aaHUH.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpemMEeTHBIX peE3yABTATOB MO OCBOCHHUIO 00S3aTEIBHOTO COICpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JEITENbHOCTH MO TOJXYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xoHiy obydenus B 8 kjiacce npenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

o pPAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHHA: aTOM, MOJIEKYIIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAS H
HEOJHOPOJHAsA), BAJICHTHOCTh, OTHOCHTEIbHAs aTOMHAs M MOJICKYJSpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XWMHYECKOTO 3JEMEHTa B COCIMHEHHH,
MOJISIPHBIH O00BEM, OKCHJ, KHUCIOTAa, OCHOBAaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHHsI, XMMHUYECKasi peakius, KiacCu(puKalus peakiuid: peakinyd COCTUHEHHUsS, PEeaKLUuu
pa3JIoKEHUs, PEeaKLMU 3aMELICHUs, PEeaKIMM OOMEHa, 5K30- M JHJIOTEPMUYECKHE peaklud,
TETUIOBON 3 PEKT peakuuu, sIpo aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paguyc
aToMa, XMMHMYECKasl CBs3b, MOJIIPHAs W HEIOJIIPHAs KOBAJIEHTHAs CBSA3b, MOHHAs CBSA3b, HOH,
KaTHOH, aHWOH, PACTBOP, MAacCcOBas JI0JIsl BEIIeCTBa (IIPOLICHTHAs! KOHLIEHTPAIHs) B PaCTBOPE;



L4 HUIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XWMHUUYCCKHX MOHATHU U OPpHUMCHATH
OTH IMOHATHS ITPU OIMMHMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ;

o UCTIOJIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS (DOPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;
J OIpesieNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb

OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAJIC)KHOCTD BELIECTB K ONPEACIEHHOMY
KJIACCy COeAMHECHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COEUHEHUSX;

. packpbiBaTh  cMmbIicii  [lepmoamueckoro  3akona . WM. Mengeneesa:
JEMOHCTPUPOBATh [TOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
0T ux nosoxxeHuss B Ilepuoauueckoil cucteme, 3aKOHOB COXPAHEHHMS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

o ONHUCBHIBATh M XapakTepu3oBaTh TabauuHyro (opmy Ileproguueckoil cuUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerotcs B Tabauue «lleproauueckas cucteMa XuMuYeckux anemeHToB [ M. MenaeneeBay ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsn
A1pa, 001ee YUCIIO JIEKTPOHOB U PACHPEeNICHHE UX IO AJIEKTPOHHBIM CIIOSM);

J KJIacCu(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa,
XUMHUYECKHE PeaKuu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMM BEILIECTB, [10 TEIJIOBOMY
sbdexry);

. XapaKkTepu3oBaTh (ONMUCBHIBaTH) OOLIME XMMHMYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, IIOATBEpXkJAas ONHMCAHME MPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHMMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

. [IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUs XUMUYECKUX IIPEBPAILICHUI B PA3JIMYHBIX YCIOBUIX;
. BBIYHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPDHYIO MAacChl BEIIECTB,

MacCOBYIO JOJIK0 XHMUYECKOTO 3JIEMEHTa M0 GopMyJie COEAMHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKOM PEaKIUy;

o MPUMEHSTh OCHOBHBIC OICPAIIMH MBICIUTEILHOW ACSITEILHOCTH — aHAU3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AINI0, KIACCU(UKAIIUIO, BBISIBICHUE MPUYHHHO-
-CNIEICTBEHHBIX CBSI3€H — i1 W3YYEHHsS CBOICTB BEIIECTB M XHUMHUYECKUX peakiui,
€CTEeCTBCHHO-HAyYHbIE METO/Jbl TO3HAHWS — HAOIIO/IEHUe, W3MEPEHHE, MOJIEITHUPOBAHHNE,
AKCIIEPUMEHT (peanbHBI U MBICIICHHBIH );

. cleloBaTh IpaBWJIaM IOJIb30BAHMUS XHMHUYECKOH Mocynoil u 1abopaTOpHBIM
o0opy/soBaHuEM, a TakKe TMpaBuiaM oOOpalleHusi C BeEIIeCTBAaMH B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMOJIHEHUIO J1aOOPAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOIYyYCHHUIO U
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJAa M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
ompeAenéHHONM MaccoBOM JoJNeil pacTBOPEHHOTO BEUIECTBAa, IUIAHUPOBATH U MPOBOJIUTH
XUMHYECKHE DKCIIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaernH, METUIOPAHK U IPYTHE).

K xoHiy oOy4yeHust B 9 kjacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM yYPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATUN: XUMHUYECKUN DIEMEHT,
aTOM, MOJIEKyJia, HOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CIOXHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, CTETEeHb OKHUCIICHHS, XHMHUYECKas pEakius, XUMHUYecKas CBS3b,
TEIIOBOM 3P EKT peakiiu, MOJib, MOJIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJIUTHYECKAS AMCCOIUAINS, PEAKIMH HWOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pPEaKIuu, OKUCIHUTEIh, BOCCTAHOBUTENb, OKHCICHWE ¥ BOCCTAHOBJICHHE, AaJJIOTPOIIUS,



aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJIICHTHAs, MOHHAS, METAJUTMUECKas ), KPUCTALTHYCCKas
pemeéTKa, KOpPpO3Wsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKLUMH, MPeIeIbHO
nomnycrumas konuentpanus I1/1K Bemecrsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHI U NPUMEHSTH
STHU TOHSTHS IIPU OMMCAHUHU BEILIECTB U UX MPEBPAILICHUI;

. UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHs] (DOpPMYN BELIECTB U
YpaBHEHUN XMMHUUYECKUX PEaKIUid;

J ONpENIEATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKUX DJEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO0 COCTaBa, IMPUHAIJIEKHOCTb BEIIECTB K OINPEAEIEHHOMY Kiaccy
coequHeHUH no GopmynaM, BUJI XMMHUYECKON CBSI3M (KOBaJCHTHAs, NOHHAS, METa/lInyeckas) B
HEOPraHMYECKUX COCNMHEHUSX, 3apsj HMOHA 10 XHUMHUYECKOW (opMmylie, XapakTep cpeabl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTALIMYECKONM  pEelETKU
KOHKPETHOI'O BELIECTBA;

. packpsiBaTh cmbica  I[lepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OIUCHIBATh U XapaKTepU30BaTh TaOIUYHYIO (QopMy
[lepnonnueckold CUCTEMbl XMMUYECKUX JJIEMEHTOB: pas3iinyaTh MOHSTHUS «TJaBHAs IMOATrpyIMa
(A-rpynna)» u «mobounas noarpynna (b-rpymma)», maneie U 60JbIINE MEPUOBI, COOTHOCUTD
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSA B TIEPUOUYCCKON TaOIUIIE, C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3aps] siapa, oOliee Yuciao 3JIEKTPOHOB U
pacripesielieHle uX 10 JIEKTPOHHBIM CJI0sIM), OOBACHSITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCJIMHEHHI B Mpelerax MalblX MEPUOJOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;

. KIACCU(UIIUPOBATh XUMHYECKHE DIIEMEHThl, HEOpPraHWYecKHe BeIIeCTBa,
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETLIOBOMY
b exTy, Mo NBMEHEHHIO CTENEHEH OKUCIEHUS XUMUYECKUX JJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeNH(PHUUECKHEe XUMUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/AAsl ONMKUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIH;

. COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKOM AUCCOLMALNUA KHUCIOT, LIEJIoued M
coJiell, MOJHBIE M COKpAIIEHHbIE YPaBHEHUS pEaKlMidi MOHHOTO OOMEHa, YpaBHEHHS PEakiui,
MOATBEPKIAIOIIUX CYIIECTBOBAHWE TEHETUUECKOW CBS3M MEXKIY BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

L PacCKphIBaTh CYIITHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKquI
MMOCPCACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OajaHca STUX pCaKHHﬁ;

L IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

L4 BBIYUCIIATH OTHOCHUTCIBHYHO MOJICKYJIAPHYIO W MOJIIPHYIO MAcCChl BCHICCTB,

MacCCOBYIO JIOTI0 XUMHUYECKOTO dJIeMEHTa 1o GopMylie COSAMHEHHSI, MAaCCOBYIO JIOJIO BEIECTBA
B pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINU;

o coONrofaTh TMpaBHUiia TOJB30BAHUS XUMHUYECKOW TMOCYJIOW H J1abopaTOPHBIM
o0opy/oBaHUEM, a TaKXKe TIpaBuiia 0OpaIlleHUs ¢ BEIIeCTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMU
II0 BBIIIOJIHEHUIO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB IO TIOJIYUYCHHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

o NPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB pa3IMYHBIX
BEIIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAMI-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, Cy.HB(l)aT-, TUAPOKCUA-UOHBI, KATHOHbBI dAMMOHHA W HOHBI H3YYCHHBLIX MCTAJUIOB,
MPUCYTCTBYIONIME B BOJHBIX pACTBOPAaX HEOPTaHWYECKHUX BEILECTB;

o MNPUMCHATH OCHOBHBLIC OIICpalnun MBICIUTEIbHOU ACATCIIBHOCTH — aHAJIu3 "
CHUHTC3, CpPAaBHCHUC, 0606H_[€HI/IG, CUCTCMATU3allUI0, BBbIABICHHUC [MPUUIUMHHO-CIICACTBCHHBIX
CBSI3eH — ISl M3y4YCHHsI CBOWCTB BEIICCTB M XHMHUYECKHX PEaKIWH, €CTECTBCHHO-HAYyYHBIC



METOJIbI TIO3HAHUS — HAOIIOJCHHWE, U3MEPEHHE, MOJCIUPOBAHKE, IKCIEPUMEHT (pEeallbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OHIECTBO anEOB n deKkTpoHHbIE (LM (POBbLIE)
n/n  NporpamMmsl Bcero p;);OTpr‘;m’m’le p;g::;illmecxne o0pa3oBaTejibHbIE PeCypChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
11 | coretmmonam & smeemcciof 5 2 BuGmorera LIOK

' P https://m.edsoo.ru/7f41837c

IEeATEIILHOCTH YeI0BeKa

12 BemecTBa 1 xumMmmuueckue 15 1 bu6nmoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 bu6nmorexa LIOK

' OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax u 8 1 Bu6moteka [JOK

' COISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK

' HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro no pazgeny

30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

3.1

[Tepuonnueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHUYECKUX djieMeHToB 1. 1.
Menpeneea. CTpoeHue aroma

bubmuoreka [{OK
https://m.edsoo0.ru/7f41837c



https://m.edsoo.ru/7f41837c
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Xumudeckas CBI3b.

3.2  OKHCIHTEIBHO- 8 bub6nmorexa LIOK
BOCCTAHOBHTEIIbHBIC PEAKIIHH https://m.edsoo.ru/7f41837¢c
Bubmmnoreka [IOK
tiroro o pasiery 1 https://m.edség.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbueie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoTsbI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [ToBTOpenue u yriy0OiaeHne 3HaHHI OCHOBHBIX 5 1 bubmmorexa [IOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
anemenToB VIIA-rpymmsl. ["agorens https://m.edsoo.ru/7f41a636
22 mewenton VIAnrpymi. Cepan 6. 6 BuGmorera LIOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX Eubimorexa [IOK
2.3 2EZ$$$;/A'FP ymmet. A3oT, Gocdop u nx ! 1 https://m.edsi.ru/7f4la636
2.4 inﬁZZTX(?: T@fﬁﬁﬁ?\?ﬁfﬁ I;I/IXerMHI/Iﬁ 8 1 2 bubmorexa [TOK
N — https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnuorexa [JOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsi.ru/7f4la636
3.2 Bakueiiire MeTaibl U UX COSIUHEHUS 16 1 2 Eubmorexa LIOK

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazueny 20

Pasue.n‘ 4. XumMus ¥ OKpYy:Kaolas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmoreka LJOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

No Kosan4yectBo 4yacos Mara DJIeKTpPOHHbIe U (POBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue S— oGpa3oBaTejbHbIe
padoTbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 0 0 bu6nuoreka [IOK
yenroBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [TousaTHE O METONAX HO3HAHUSA B XUMUH 1 0 0 hitps://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 0 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTtele BemecTBa U cMecd. CIocoObl 1 0 0 bu6nmnorexa LIOK
pasieneHus cMeceit https://m.edsoo.ru/ff0d26ca
S cecdt (e mpope omerio omapormo | 1 0 ) Bubamorexa LIOK
pHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka IIOK
6 ATOMBI H MOJICKY b1 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 0 0 bubnuoreka [{OK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoteka IIOK
8 ITpocTele 1 CII0KHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/ffod2a6e
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJIAPHOE yHCHHC 1 0 0 https://m.edsoo.ru/ff0d2d50
10 Xmeteccnan Gopuyne. Barcwmooms aronos 1 0 0 Busmrorexa LIOK
PMYJId. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMEHTOB
11 OTtHOCHUTEIbHAs aTOMHAs Macca. 1 0 0 bu6nunorexa LIOK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B

bub6nmoreka [IOK

12 COCTMHCHUHT https://m.edsoo.ru/ff0d350c

13 KommuecTto Bemectsa. Mois. MossipHas Bu6mumotexa [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKue U XUMAYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6mumoteka [JOK
XUMHYECKUX PEaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMs MacChl BEIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88

17 Brruncienus: KoauvyecTBa, MacChl BEIIECTBA bubmuoreka [{OK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Kiaccupukanuss XMMHUYECKHX peaKIIHid

18 (coemuHeHus, pa3IoKCHHS, 3aMEIICHUS, E{tlg?;/?ﬁeeﬁlsiorﬁlﬁo 43f34
obmeHa) — '

M. B. JIoMOHOCOB — y4€HBIN- Bubmmotexa LIOK

19 sHIMKIoneaucT. O0o0Ienne u hitps://m.edso0.ru/ff0d40c4
cUcTeMaTH3alus 3HaHu! — )

20 KonTponbHnas padora Nel no Teme bubmmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. CocTaB Bo3ayxa. Bubsorexa [IOK

21 | KucimopoJl — 2JIEMEHT | IMPOCTOE BEIIECTRO. hitps://m.edsoo.ru/ff0d448e
O30H — '
Ou3nYecKue ¥ XUMUIECKIE CBOHCTBA Bu6miorexa [IOK

22 kucinopoja (peakluu OKUCICHUs, TOPEHHE). hitps://m.edsoo.ru/ff0d4614
IToustue 06 okcumax — )

CriocoO0BbI MOTy9IeHHST KHCIIOPO/Ia B Bu6motexa LIOK

23  nabopaTOpHUM U MPOMBINUIEHHOCTH. hitps://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa — '

TenoBoit 3¢ pexT XuMuIecKol peaxiiui, Buborexa [IOK

24 | TOHSATHE O TEPMOXUMHYECKOM ypaBHEHUH,

OK30- U SOHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bu6nmoreka [IOK

25 | 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T https://m.edsoo.ru/ffod4cda
MIPEAOTBPALEHUS
[\
R A bumorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIIEeCTBO. bu6nuoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpruMeneHue Bogopoa https://m.edsoo.ru/ff0d4dd0
29  TloHsTHE O KMCIIOTaX M COJSIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI moy4eHus BOAOPOIa B bu6nunorexa LIOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas ta Ne 4 o Tem
31 «ﬁznyqe:;dean E?)gglpzljjﬂe Bo(;ogofla buGnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBOHCTBY»
. N bubmuorexka [IOK
32  MonspHslit 006EM Ta30B. 3aK0H ABOTaIpoO hitps:/m.edsoo.ru/ffod542e
e B LOK
N https://m.edsoo.ru/ff0d55a0
BEIIIeCTBA UITH 00BbEMY
I e B LOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA BOIBI bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HaceleHHbIE 1 Buborexa [IOK
37 HEHACBIIIEHHbIE pacTBOPbl. MaccoBas A0ms

BEIIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpakTuueckas padota Ne 5 o Teme
«IIpuroroBiieHne pacTBOPOB €

bubnunoreka LIOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnast padora Ne2 o reme Bu6muoteka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
o | Romrieme n oo ioms B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHWMsI: COCTaB, KIaccudukams, bubnunoreka LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHnue u XxuMuyeckue CBOMCTBA Bbu6mmotreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6nmnorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45  llomydeHue U XUMHUYECKHE CBOWCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmnorexa [JOK
NIOJTY4CHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe bu6nunorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTrAaHUMYCCKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUID)
48 ['eneTnyeckas cBsI3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bubmorexa OK
https://m.edsoo.ru/00ad9cb?2
'I'<OHTpOJ'II>Ha$I pabota Ne3 mo Teme Butmiorexa [[OK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHuin"

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



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[IepBble NOMBITKU KJIACCH(PUKALUU

bu6nmoreka [IOK

51 | xumuueckux 3nemMeHTOB. [ToHsiTHE O rpynIax hitps://m.eds00.ru/00ad9ffa
CXOJHBIX PJIEMEHTOB
2 catrena mvconn smexentos LI Bumorexa LIOK
T https://m.edsoo.ru/00ada52c
Meupeneena
53 | Ilepuopsl, TPyYIIIIbI, MOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3ororbr https://m.edsoo.ru/00ada342
o | Tocme e ooncnes s Bumorera LOK
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMHYECKOTO DJEMEHTA 110 Bubnmorexa [IOK
56 ero noJyioxenuto B [lepronnueckoit cucreme _
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubmuoreka [IOK
MeHeneeB — yu€Hblii, TIeqaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuueckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60  KoBaneHTHas moysipHast XUMUYECKask CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XUMUYECKas CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62  CremneHb OKHCIICHHUS bubmmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [{OK

peaKiuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

64 | OxucnuTenu U BOCCTAHOBUTEIN 1 0 0 ﬁgg;l;l/?;eezz(ilor{f/ma db076
65 KonTtponsnast padora Ne4 o reme 1 1 0 Bu6mumotexa [JOK
«Ctpoenue aroMa. XMMHUYECKast CBSA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHHE U 1 0 0 bubmuorexa [{OK
cHUCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHnE U 1 0 0 Bu6mumoteka [JOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnuoreka [IOK
CHCTEMaTH3aIHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6

[NPOT'PAMME

9 KJIACC
Ne KoauyecTBo yacos Jara DJIeKTPOHHBbIE HU(PPOBLIE
o/ Tema ypoka Beero Kontposbubie IIpakruyeckue W3ydeHus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
L anerowa xmmcomomevanon L1 1 0 0 BuGmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneena
2 xammaeexan smowrtron nepmis 1péx ) 0 0 BuGmorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEpPHOJIOB
3 Knaccugukanus 1 HOMEHKIaTypa 1 0 0 bubmuoreka [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunl XMUMHYECKOM CBSA3U U THIEI 1 0 0 but6mmoreka [IOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «IToBTOpeHue u yriyOneHne 3HaHUIA 1 1 0
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilaccay
6 Knaccudukanus XuMH4ecKUX peakiui mo 1 0 0 bubmuoteka [IOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

PA3JIMIHBIM IIPpHU3HAKAM

https://m.edsoo.ru/00adbch0

[ToHsiTHE O CKOPOCTH XUMUYECKOI

bub6nmoreka [IOK

7 peakiuu. [IoHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMsIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh Bu6muotexa [JOK
XMUMHAYECKON PEaKIiK U TMOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade

10 Teopust 3MEKTPOIUTHUECKOM TUCCOLMALINY. bubnnoreka [JOK
CwiibHbIC U cl1a0ble 3JEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peakiuii bubmorexa [IOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaIG-:I(I:/Iﬁ ; (C:BZT; npaenc;eleB(jIeHHﬁ 00 bubsmorexa [IOK
o https://m.edsoo.ru/00add5d8
ANMEKTPOIUTUICCKOM TUCCOITUAITIT
XUMHYECKHE CBOMCTB W B CBET
13 anL[Cngnele:ﬁ (:)603J12KCT(;3J:)€J:1HTI/IC%€CI?017I bubmorexa LOK
https://m.edsoo.ru/00add8b2
JTUCCOITAITIT
14 [TonsTHE 0 TUIpONIU3E CONEl bubmaorexa LJOK
https://m.edsoo.ru/00add9d4
. bu6nunorexa LIOK

15 O06001eHre U cucTeMaTu3aIus 3HaHU hitps://m.eds0o.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubmuoreka [IOK
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
Kon bHas Ta Ne2 1o TeMm

17 <<§H;I€$§0H§Tﬂp‘f§:2(ailJZ‘I/ICC(())LII/IeaLIeI/IH bubmmorexa LJOK

' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))

18 OO6m1ast XapaKTepUCTHKA TaJOTeHOB. bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposojopoa. ConsiHast KUCIIOTa, bubmuoteka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XMMHMYECKHE CBOMCTBA, IIOJIy4YEHUE,
IIPUMEHEHHE

[IpakTuyeckas padora Ne 2 o Teme

https://m.edsoo.ru/00ade104

20 «[lonmydyeHnue consHON KUCIOTHI, U3YUYECHUE bubmorexa HOK
. ’ https://m.edsoo.ru/00ade348
e€ CBOMCTB»

I e e Bumorera 0K

’ https://m.edsoo.ru/00ade488
n30bITKE

29 OO6mas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

25 Haxomtaenme coput n o coostmmenni o BuGmorera LIOK

g https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEPBI

24 CepoBojgopoi, ctpocHHE, (PU3HUECKUC U bubmmoreka [JOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802

25 umacexae n xiaecre caoficrsa BuGmorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALIUE B OCHOBE
| EoHTIERGRo cone o B LOK
‘ 9 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPBI

27 Brrunciaenne MmaccoBoil 10K BBIXOAa bu6nunorexa LIOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTHUKa 3JIeMEeHTOB V A-

8 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmuorexa [IOK
npupoje, GU3nIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBA

29 AMMHaK, ero GU3NYeCKrue U XUMUIECKHE but6mmoreka [IOK
CBOWCTBA, TOJyYEHHE U IPUMEHEHHUE https://m.edsoo.ru/00adf004

30 ITpakTuyeckas padora Ne 3 o Teme bubmuoteka [IOK



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

«Tonnyuenne ammuaka, u3y4eHHE €ro
CBOWCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

https://m.edso0.ru/00adf180

bubnunorexa LIOK

31 XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
32 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubmmoreka [JOK
ynoopennii. XUMHYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl COeAMHEHUSIMU a30Ta
33 $(?§((11))§II))I:I£[KISII:§H((1))$: q)q?ﬁfn(;gfne u bubmorexa [OK
O https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTyYEHUE
| Ao Becirns e B LOK
o ’ https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
bu3MUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux (pu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6nmorexa LIOK
po0JIeMBI, CBS3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
| s s % s e B 10K
: " https://m.edsoo.ru/00ae027e
KadectBennas peaxiys Ha kKapOOHAT-HOH
30 oprammmecsin neuersax KA o buGmiorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTIIepo/ia
40 Kpemuuii u ero coequuenust Bubmorexa OK
https://m.edso0.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME

https://m.edso0.ru/00ae0bf2



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
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

«Baxxuelnme HeMeTayuIbl U UX
COETMHEHUS

KonrtponsHas padora Ne3 o reme

42 «Ba)kHeI1Me HeEMETaJUIBI U UX BH6H,H0TCKa HOK
https://m.edsoo.ru/00ae0e18
COCAUHEHMS
OO01mmas xapakTepuCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdeckas bu6nuoreka [IOK
CBSI3b M METAUTMYECKAsI KPUCTAIITUYECKAS https://m.edsoo.ru/00ae103e
peméTka. GU3nUecKue CBOMCTBA METAIIIOB
XHMUYECKUE CBOKMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKUHN DS/l HAPSHKEHUIM EH6H,HOTeKa HOK

https://m.edsoo.ru/00ae1156
METAJLJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrmuiaBbl. BerurciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHAYECKHX PEaKIUii, €CIIH OJHH U3 https://m.edso0.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 [ToHsATHE O KOPPO3UM METAJLIOB BH6H,HOTeKa HOK

https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

47 [Henotmpre MeTanbl https://m.edsoo.ru/00ae14b2

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust BH6H.HOTeKa HOK

https://m.edsoo.ru/00ae14b2

49 [enouHo3eMeNbHBIC METAIIBI — KAJTBITHI bubmmoteka IIOK
U MarHui https://m.edsoo.ru/00ae15e8

50 Baxkueiinme coeIMHEHUS KaIbIIHs bubmmorexa [IOK

A H https://m.edsoo.ru/00ae15e8

51 O0o001IeHrEe U CHCTEeMAaTH3allnsl 3HAHUI

52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnunoreka LIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
}:IpziKaneCKaﬂ pabota Ne 6 o Teme Butmiorexa [[OK

53 ZKEcTKOCTh BOJBI U METOABI €€

yCTpaHeHus "

https://m.edsoo.ru/00aelae8



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

bub6nmoreka [IOK

>4 AJTIOMHHHH https://m.edso0.ru/00ae1c64
55 AMpoTepHBIE CBOIICTBAa OKCHJIA U Bu6mumotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmnoreka HOK
56 Keneso https://m.edS(IJlo.ru/Oan1d86
57 Oxcuppl, rupokcu bl U conu xenesa (1) u Bu6mumoteka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
o | Esmias peors Je . P Bumorera LOK
«Baxkneline MeTaibl U UX COSIUHEHUS https://m.edsoo.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
50 mabwimie wn concpn mpicen. BuGmiorexa LIOK
Brruncnenus MaccoBoil 10JIM BIXOZA https://m.edsoo.ru/00ae1 750
IIPOJYKTa peaKLuu
61 O0600111eHre U cucTeMaTu3alns 3HaHUH pe3eHTalus
62 KonTponbnas padota Ne4 o teme
«BakHelime MeTauibl U UX COEIUHEHMSI»
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM bubnmorexa LIOK
’KU3HU YeTI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE OKPYXKaIOLen bubmuoreka [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp XxumuM B pelieHnn SKOJI0THYECKHUX bubmmnoreka HOK
npobiem https://m.edsoo.ru/00ae4270
66 HToroasi KOHTpOJIbHAsA paboTa 3a Kypc bubmuoreka [IOK
OCHOBHOM IITKOJIBI https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O6006111eH1E 1 bu6muoreka [JOK
CHCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o0111eHNE U bubmuoteka [IOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIOHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. I'abpuensu O. C. Xumus. 8 kinace : yue0. as oomeodpazoBat. opranu3zanuii / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemienue, 2023

2. l'abpuensan O. C. Xumus. 9 knace : yueb. g obmeodpazonat. opranuzanuii / O. C.
['abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemenne, 2023
3. I'abpuensu O. C. Xumusa. Metoauueckoe nocodue /i § kinacca: yuebHoe mocooue st
obmieoopazoBarensHbIx opranusamnumii / O. C. 'abpuensia, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: IIpocsemienue, 2020.

4. T'abpuensa O. C. Xumust. COOpHHUK 3a/1a4 ¥ YIPOKHEHUH. 8 Kiacc: yaeOHOe mocooue st
obmieoOpaszoBarenbHbix opranusanuii / O. C. 'abpuensn, U. B. Tpuryouak. — M.:
[Tpocsemienue, 2019.

5. I'abpuensu O. C. Xumus. Meroandeckoe nocodue s 9 kinacca: yuebHoe mocooue st
obmieo0pazoBarenbHbix opranusamumii / O. C. 'abpuensa, U. B. Axcénona, 1. I'. OctpoymoB. —
M.: [Ipocemienue, 2022
Iabpuensa O. C. Xumust. COOpHHUK 3a/1a4 B YIPKHEHHUH. 9 Ki1acc: yaeOHOe TOcoOue ISt
obmeoOpa3oBarenbHbix opranuzanuii / O. C. 'abpuensy, U. B. Tpuryouak. — M.:
[Ipoceemenue, 2022

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
ouonmmorexa [JOK






