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MNOSACHUTEJIBHAS 3AITUCKA

[IporpamMa 1Mo XMMHUM Ha ypOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHMs, COCTABJICHHAs Ha
OCHOBE TpeOoBaHMHM K pe3ynbraTaM ocBoeHuss OcHOBHas oOpa3oBaTesibHasi IporpamMma
OCHOBHOTO o0miero obOpaszoBanus, mnpencraBieHHas B ®I'OC OOO, a Takxke Ha OCHOBE
denepanbHON paboueil mporpaMmbl BOCIIMTAHUS M C Y4ETOM KOHLIEHIMM MPENoAaBaHus Kypca
npeamera «Xumus» B oopazoBanuu Poccuiickux opranuzanuii @enepanum.

[IporpamMa 1o XuMuM OOecleuMBaeT MpPEICTaBICHUE IPEIMETOB, 0a30BbI YpPOBEHb
o0y4yeHHsI, BOCIUTAHHS W Pa3BUTHUA OOYyYAIOMIMXCS B paMKax MpPEeAMETHOrO IpeaMera,
yCTaHaBJIMBaeT 00s3aTelIbHOE MPEIMETHOE COJepXkKaHue, oOecreunBaeT OOeCIeyeHue ero Io
KJaccaM M CTPYKTypHUpOBaHHME MO pas3jeiaM W TeMaM HOporpaMM IO XUMHH, OIpPEeIisieT
KOJINYECTBEHHbIE WM KAYECTBEHHbIE  XApaKTEPUCTUKU  COAEP)KAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIBbHOCTh. M3YYHTh. XHUMHA C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBsi3eH, JIOTMKa Y4eOHOro Ipoliecca, BO3PACTHBIX KaTeropuil 0oOydaroliMXcs, OIpeneleHue
BO3MOXKHOCTEM IpenMera Juisl pealu3alud, TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTesbHON MpOrpaMMbl Ha ypoBHE 0a30BOro 00Iero oopa3zoBaHus, a TaKkke TpeOOBaHUs
K pe3yibTaTaM OOYy4YeHHs] XMMHUHU Ha YpOBHE IeJIel M3y4eHHs IpeaMeTa U OCHOBHBIX BHUJIOB.
TEXHOJIOTUYECKUH MpolLecc.

3HaHME CIyXalluX Mupa Uil (OPMUPOBAHUS MHUPOBO33PEHHUS O0O0YYaIOILErocs, €ro
IpPEJCTaBICHUH O MaTepUaIbHOM €IMHCTBE MMpa, OCHOBHAs POJIb KOTOPOrO 3aKJIHYaeTcs B
NPEBpAICHNH XHMHUU TPEACTABICHHBIX O B3aUMOIIPEBPAIICHUAX SHEPTHH U O 3€MHBIX TeJax B
HOpUpPOJie, O MYyTAX PELIeHUs, TPaHULaX C NMpodJieMaMy Pa3BUTHS YeJIOBEYECTBA —BOI NMPHUPOJIBL,
HHEPreTUUECKOM, MaTepHallbHON U OCHOBHAsl 0€30MaCHOCTb, MPOOJIEMBI 3/IpaBOOXPAHEHUS.

N3yuenune xumuu:

oOecrieyeHne YCIOBUHM Ui CAaMOpPA3BUTUSL M KyJAbTYpHl JIMYHOCTH, €€ O0Omero u
(GYHKUMOHATIBHOIO (POPMUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIA]] B HABBIKH MBIIUICHUS U TBOPUYECKUE CITOCOOHOCTH O0YYarOIINXCs, HABBIKU
UX CaMOCTOSITETbHOM YyueOHOH MAeATeNbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIEeI0BATEIbCKUX
yYMEHUH, He0OOXOAMMBIE KaK B TOBCEHEBHOM KU3HU, TaK M B TPO(ECCHOHATLHON JATEIbHOCTH;

3HaKOMCTBO €O cCHeuM(UKONl HAy4HOTO MBILIUICHHS, 3aKJaJbIBAIOLIEe OCHOBBI
[IEJIOCTHOCTH B3TJISA/Ia HA €UHCTBO MPUPOIBI M YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM JTallOM B
Pa3BUTHU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00Y4YarOLINXCS;

Cnoco6cTBOBaHrE (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K MPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOe 0Opa3zoBaHME
o0ydJaronuxcs.

OTu HampaBieHuss B OOyYe€HUM XUMHUHM TNPUBOJAT K CHEIU(DUUYECKOMY COJEpIKaHUIO
y4eOHOTO TMpeaMeTa, KOTOPBIA SBISETCS IEAarorHuecKd aJanTHPOBaHHBIM HaIlpaBICHHEM
HalpaBJIeHUs] HAYKH XMMHH Ha IOCTEIIEHHOM 3TaIre €€ pa3BUTHSI.

Kypc xumun Ha ypoBHe 6a30Boro o0uiero oopazoBaHus, OpUEHTUPOBAHHBIM HAa OCBOCHHE
0o0y4eHHs, COOTBETCTBYET CHUCTEME I[I€PBOHAYAIbHBIX IOHATUH  XHMHH, OCHOBaM
HEOPraHNYECKOW XUMUU H HEKOTOPHIM IMOHSTHSIM OPTaHHYECKOW XHUMUH.

CrpykTypa colepkaHHs MpOrpamMMbl 10 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
JocTyma K ee uzydeHuro. Copep)kaHue COCTOUT M3 CHCTEM TOHSATHI XMMHYECKHX 3JIEMEHTOB M
CHCTEM BEIIECTB, a TaKXKe IMOHATHA XUMHYECKHX pexuMoB. OOecreunBaTh 3Ty CUCTEMY
CTPYKTYPHO OpPTraHM30BaHHOW TEPPHUTOPHUEH MO MPHHIIUITY TIOCIEIOBATEIHHOTO Pa3BUTHS 3HAHUH
Ha OCHOBE MPE/ICTABICHHBIX Ha Pa3HBIX YPOBHAX TEOPETUUYECKUX OCHOB:

— aTOMHO-MOJICKYJISIPHOTO YICHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHBIE 3aKOHBI XUMUU;

— YYEHUS O CTPOUTENBCTBE aTOMa U METUITTHCKOH CBSI3H;

— IIpencraBienus 00 3MEKTPOIUTUYECKON TUCCOLUAIIMN BEIIECTB B paCTBOPAX.



TeopeTnueckue 3HAHUS, OCHOBAHHbIE HAa SMIUPHUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX
dakTax, pa3BUBAIOTCA IOCTEIIEHHO OT OJHOTO YPOBHS K IMpoueaypaMm, (GyHKIHOHAIHHBIM
byHKIMSAM, OOBSCHEHUSM U TMPOTHO3UPOBAHUIO CBOMCTB, CBOWCTB M BO3MOXKHOCTEH
NPAaKTUYECKOTO MPUMEHEHUS U MOJTyYCHHS N3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMM MO XHMHUU CHOCOOCTBYET CO3AaHMIO (DOpPM, MPEICTABICHHBIX O
$u3nUecKux Harpy3Kax, Hay4HbIX KapTUH MHUpA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO
OTHONICHUS K HAYYHOMY 3HAHMIO U METO/aM MO3HaHMs B Hayke. V3yueHue XUMHUU MPOUCXOAUT
C TPUBJICUCHHEM 3HAHUN W3 paHee M3YUYEHHBIX HAYYHBIX MpeaMeToB: «OKpyXKaloUMid MUY,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Ki1ace.

[lpy w3yyeHHH XMMHU TIOCTOSHHOE 3HAHUE OCHOB MEIMIIMHCKONW HayKHM Kak 001acTh
COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTHUUYECKOM AeATEeIbHOCTH YelIOBeKa U Kak OAHON M3 CTpaH
MHUpPOBOW KynbTyphl. OCHOBHas 3ajaya TpeAMETa COCTOMT B HENPEPHIBHOW CHCTEME
dbyHIaMeHTalIbHBIX 3HaHUNH — (yHIAMEHTaNbHBIX (AaKTOB, UCCIEIOBAaHUM, TEOPUN U TEOpUH,
JOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHYECKOT0 XapaKTepa, S3bIKOBOM HAayKH, B OOILIEHUH C
MOCe0BATEIbHBIMA METOIAMU TO3HAHUS MPU U3YYeHUH U (yHIAMEHTAIbHBIX MPUHIUIIOB, B
Pa3BUTHH U PA3BUTUU MO3HABATEIFHBIX YMEHUN U X MIPUMEHEHUH. B yUeOHO-TIO3HABATEILHON U
yueOHO-UCCIEeI0BATENIbCKON JESITeIbHOCTH, OCBOGHHUU MPaBHI 0€30MacHOr0 oOpaileHus ¢
BEIIECTBAMH B MTOBCEHEBHOM JKU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— TpeOyeT HHTEUIEKTYallbHO pPAa3BUTOM JHUYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO DEIICHUN, CIOCOOHON amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHUSM JKU3HHU;

— KauecTBEHHOE OO0y4yeHHWE Ha CHUCTEMAaTHYeCKOe MPHOOIIEeHHE OOyYaroIuxcs K
CaMOCTOSITENIbHOM TO3HABATEeNbHON JAESITeTbHOCTH, OOLICHPUHATHIM METOAMKaM [O3HAHUS,
(bopMHUPOBAaHUIO HAIPABICHHOW MOTUBAIMH U PAa3BUTHIO CIIOCOOHOCTEH K XMMHUU;

— ycnoBus obecrieueHusi, BKIo4as 00yyeHue B 00y4eHud MHOTr00Opa3HoM JesITeIbHOCTH,
NO3HAHUS W CaMOINO3HAHMs,  KIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIIETEHLUH),
o011eYeI0BeYeCcKOe 3HaUeHNE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— MoAJiepKUBaeT (GyHKIMOHATIBHYIO U €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb, B TOM YHUCIIE
YMEHUH OOBSCHATh M aHAIM3HPOBATH MPOOJIEMBI OKPYKAIOIIETO MHpA, UCIIONB3Ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX MpH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— OTHOUICHHWE K yYaluMCsl TYMaHUCTHYECKHMM OTHOIIEHUSIM, MOHWMAHHIO IEHHOCTEH,
Hay4YHbIM 3HAHMUAM Ui Pa3BUTUS HKOJOTHUECKUX IpeoOpa3oBaHUN NOBEACHUS B OBITY U
TPY/ZOBOM AEATEIHHOCTH B IIEIISIX COXPAHEHHSI UX 3JI0POBBSI U OXPaHBI OKPYIKAIOIIEH CPE/IbI;

—pa3BUTHE MOTUBAIMH K O0YyYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE (hOPMUPOBAHMS OOIIEUEIOBEUECKUX 1IEHHOCTEH, MOJATOTOBKH K OCO3HaHHOMY BBIOOpY
npoduis ¥ HaNpaBICHHOCTH Ha JalibHelIee 00y4eHue.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHwus, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE TIOHATHS

IIpeamer xumuu. Poiib XMMuM B JKM3HM 4YelloBeKa. XUMHUsA B CUCTeME Hayk. Tena u
BeniecrBa. dusnueckue CBOWMCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U Ccll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommnuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBsA3b KOJIMYECTBA, MAacChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSINHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMHUUecKkue ypaBHeHMs. Kinaccupukanus XUMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ 1a0opaTOpHBIM O0OpYIOBaHHUEM, HU3YYEHHE U OINHUCAHHE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HAaOIt0IeH e
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3alMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeCicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnocoboB
paszeneHus cMeceil: C IOMOIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, AUCTUIUISLIMS,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TIOBAapeHHONW COJM, HaONIOJEHHWEe U OINHCaHHE
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKMX BelllecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nueckue 1 XMMHUYECKHE CBOMCTBA (peaKIMKU TOPEHHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOTy4YeHHs KHUCIopoja B JabopaTopuu H
npoMbIlUIeHHOCTH. KpyroBopoT kucimopona B npupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT u mpocroe BemecTtBo. Haxokaenue Bomopoia B INPUPOIE,
buznyecknue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B IpUpojie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccuukanus oxcuzos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCITOTHBIE, aM(oTepHbIe) U HecoeoOpa3ytonme. HomeHknatypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiiarypa ocHoBanuil. @uU3HYECKHE M XHUMHYECKHE CBOWCTBA OCHOBaHUH. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMU4eckue cBoicTBa coieil. Ilomydenue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHME€ M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAONIOJACHHE B3aUMOJICHCTBHUSI BEILIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHHS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaJylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B PAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METajulaMu,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepunoanyeckasi cucrema xumm4deckux jiementos /. WU.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[lepBble TOMBITKH KJIACCU(PUKALNUU XUMHUYECKUX 3yieMeHToB. [loHsTHe o rpynmax
CXO/IHBIX JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHbIE METAUIbI, FaIOTeHbl, MHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuyeckux onemeHtoB [I. M. Menneneesa. Ilepuonbl u rpymnmbl. PU3HYECKHM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3zorombsl. OnexktpoHbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUECKHX 37eMeHToB [leproanueckoil cucteMsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepmonnueckoro 3akoHa u [leproaudeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENOJIIpHAsT) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloOHHAas CBs3b.

Crenenp  okucneHus.  OKHCIUTENbHO--BOCCTAaHOBUTENBHBIE  peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE TMJIPOKCHA
LIMHKA C pacTBOpPaMHU KUCJIOT U ILEJIOYEH, MPOBENECHUE OIBITOB, WILIIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXNpeaMeTHBIX CBSI3€H MPU M3YYEeHUHM XMMHHU B 8 KJIacce OCYLECTBISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHATHH, TaK M IOHSATHIA,
SABJISIFOIIMXCSI CHCTEMHBIMHU AJIS1 OTAEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAONIOJEHME,  HKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuit 3akoH. Ilepmomuueckass cucrema XuMuuyeckux o3yeMmeHros /JI. M.
MenpneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [lepronndeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTn xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlI€HHE YPaBHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 3IEKTPONUTHYECKOW auccoruanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM pEakUuu OT BO3JCHCTBUS pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IIenodyed M cosneld (BO3MOMKHO HCIIOJIb30BaHHE BHUAEO MaTepHalioB), IpPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIMX TPU3HAKH MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakluu pa3jIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaUYEeCTBEHHBIX DPEAaKUHMH Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJEHCTBME C METaulaMH, HeMeTallJlaMH,
menoyamu). XyopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xsiopuab
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoicTBa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
JeKallde B OCHOBE HPOMBIIUICHHOTO croco0a IoiydeHus cepHoil KkucinoTsl. IIpumenenue
cepHOii KuCIOTH. COJIM CePHOM KUCIIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (pU3nYecKre U XMMUYECKHE CBOICTBa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEpPATbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, puzndyeckue u xumuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢u3nveckue W XMUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHs. YTIepoJ], aJFIOTPONHbIE MOAN(UKALIMK, PACIPOCTPAHEHUE B
npupoje, Gu3ndeckue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GU3MUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHEe. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  cmosnb3oBanue  kapOOHAaToB B OBITY, MEAMIHUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTH HX MepepaboTKH
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJY4YEHHUE U IpPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpoGremsr
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJICHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKMMHU CBOWCTBAMM a30Ta, (pocdopa W uMX coenuHEHHH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
[OJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclo3HaBaHUE
U W3y4YEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJECHHWE KAaueCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1no teme «BaxHenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHX DJIEMEHTOB - METaUIOB Ha OCHOBaHUM UX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux amemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoMydeHHus: MeTaioB. [[oHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBbl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawIbl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXAEHHE B Npupoje. Puznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KalblLUi: ToyokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coenuHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuii: monoxenue B Ilepmommueckoid cucreme xumuueckux siemeHToB . U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxOXKJIeHHE B npupoze. Ousznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYEeHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCIHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoIlecca TOPEeHHs Keje3a B



KUCcIoposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHUE MPOLECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPUS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XuMus 4 OKpYsKaoIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTpaBJICHHUSIX.

XUMHYECKOEe 3arps3HEHNE OKpYXKarollen cpelbl (MpeaenbHas T0MyCcTUMAas KOHIICHTPAIUs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MATSPUAITHI ).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpPEMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 KIIACCE OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCHU(UKAIUsi,  IMEePUOJUYHOCTh,  HAOINIOJIEHUE,  JIKCIEPHUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYNA, DSIEKTPUYECKUIl 3apsl, MPOBOJHUKH, IOJIYIPOBOJHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
SIMHHIIB U3MEPECHUSI, KOCMHYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMA  POCCHUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMONIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YyYaOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHUCTEMOM TNO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUH M PACIIMPEHHUE ONBITA JEITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

LEHHOCTHOTO OTHOIIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpPMALMEH O MEPEIOBBIX JOCTHKCHHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUS

MPEACTABJICHUS O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO TMIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENLHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHUH XWMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOM neaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IIOBEJICHHE M TMOCTYNKU CBOMX TOBApHUIICH C TMO3UIMHM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUN OCTYIKOB;

3)11eHHOCTH HAYYHOI'O TIO3HAHUS:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMMHUYECKOW  pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOLIME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeoi, o posu
XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIC HA IOJYyYE€HHWE HOBBIX 3HAHUW IO XUMUH,
HEOoOXOoauMBbIe 11 OOBSCHEHUS HaONIOaeMbIX TMPOIIECCOB U SIBICHUN, MMO3HABATEIBHOM,
WH()OPMAIMOHHON U YUTATEIIBCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHOW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYEHMIO M TO3HAHHIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4)(popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 >KW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
npaBwil 0€30MaCHOCTH MpH OOpallleHMH ¢ XMMHYECKHMH BEIeCTBaMH B OBITY W pealbHOMN
KU3HHU;

5)Tpy10BOro BOCIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3NIuYHOTO pOJia, YBAXKEHHUE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAITHHOW TPACKTOPUU



IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,

OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpoecCHOHAIbHON AEATENbHOCTH U

pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;
6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTMYECKHU 11es1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI IPaBMiI 0€30IacCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPENOM, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpPeAMETOB (pOpMUPOBATH MPEACTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YUEOHOU €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH  (BBIAENSATH UX XapaKTEepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oOBHIBATh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM O3THUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IMO3HAHHUSA, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HaO0aTh 3a X0JI0OM MPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUue BBIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALIUIO PA3INYHBIX BUOB
1 GOpM IIPEICTABICHUS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAy4HO-TIOMYJISIpHAst IUTepaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIle METO/IbI U 3allPOChl IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYIbTYPOU aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

YMEHHME MCIOJIb30BaTh M AHAJIM3UPOBATH B IpOLECCE YYEOHOHM U HCCIEN0BATENIbCKOU
JEeSTEIbBHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaThb BOIpPOCH (B XoJe Auajora M (WIM) JUCKYCCUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl MO3HABATEIBHOMN JAESITETLHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3EHTALUI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUH BO3HHMKAIOUIMX IPOo0JIeM Ha OCHOBE yuéra
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEIEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEHCTBHM IpU
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUHU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mNpOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JAEHCTBHM, crenupuyueckue s
npeaMeTHol o0nactu «XHUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJA, XUMUYECKUU

9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklus, KiaccuuKamus
peaKkuuii: peakluy COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PaglyC aroMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJISIpHAsi KOBAJICGHTHAsl CBS3b, WOHHAs CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSATHH U TPHUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBICHHS (OpPMYyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHHH 1o ¢opmynaaMm, BHJI XHUMHUYECKOH CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHsI, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «TJaBHas moarpynma (A-rpynma)» u
«moboynass mnoxarpynna (b-rpymma)», maneie ¥ OGONbIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphIe MMerTcss B Tabnume «llepronnyeckas cucremMa XMMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oOlIee 4YHUCIO 3JIEKTPOHOB H
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuu (M0 YHMCIy M COCTaBYy YUYacCTBYIOUIMX B PEAKLIUU BEUIECTB, MO TEIIOBOMY
sddexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHbBIX
KJIAaCCOB, TOATBEpKIAsh  OMHCAHWE MpPHUMEPaMH  MOJIEKYISIPHBIX  yYpaBHEHUH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT MX Kay€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakini;

® [IPUMEHATh OCHOBHBIE ONEpAallMM MBICIUTEIbHON NEATETbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHME, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKAIMIO, BBISIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBsI3eH — Ul M3Y4EHHUS CBOMCTB BEIIECTB M XMMMUYECKHX PEaKLuH,
€CTeCTBEHHO-HAYYHBIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHe,
MOJIEIMPOBAaHHE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIH);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE YKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XWMHYECKUX MOHSATHHA: XUMHUYECKUH HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IPOCTOE BEMIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas PpEeaKIysi, XUMHUECKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,



HERJIEKTPOJIUTHL, DJEKTPOJUTHYECKAs IUCCOLMAIUS, pEeaklUd HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeTaJIM4yecKas), KpUCTAUIMYecKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKIuu, NpPeIeNbHO JIOIyCTHUMas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MOHSTHS IIPH OMUCAHUH BEILIECTB U UX MPEBPAIICHHUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCY COCNMHEHHH 1o ¢dopMmyrnam, BUJ XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COCIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOMH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», maneie u OoJsiblue NEPUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabiuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMUCIY W COCTABY Y4YacTBYIOIIMX B PEAKIUU BEILIECTB, M0 TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNSI XUMUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKIUil;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BeElleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh TMpaBuja MOJb30BAaHUS XHMUYECKOM TMOCyno U J1abopaTOpPHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAOIINE KAUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CUWJIMKaT-, cylnb(dar-, TUIPOKCHUI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIaHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIEC ONEPAIMH MBICIUTEIBLHON ACSATEIBHOCTU — aHAJU3 U CUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMATH3AlHI0, BBISABICHUE MPHUYUHHO-CIIEICTBEHHBIX
CBs3eM — JUIs M3y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMH, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HAONIOJICHWE, W3MEPECHUEe, MOJICIIUPOBAHHE,
SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KosnyecTBouyacon JIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
11 0 bl bl
ChbI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CHIECTRA 1 XMITICCRiIcpeartiy https://m.edsoo.ru/7f41837c
Hroromnopasaeny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
bubmmoteka IIOK
2.1 B .K Nl 6 1
osayx. Rucropon. onAtHe 06 okcuaax https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.2 B Bl 8 1
OIOPOAL. LIOHATHE O KHCIOTAX M COTLIX https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.3 5 1 1
Boga. PactBopsl. [Tonsitne 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOEANHE 11 1 1 bubnuorexa [IOK
' HUH https://m.eds00.ru/7f41837c
Hroronopaszaeny 30

Pasznea 3.I1epuoanueckmii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB /I. M. Menaeneea. CtpoeHneaToMoB.
XHMMHUYeCKasACBA3D. OKHCJIP[TCJIBHO-BOCCTaHOBI/ITeJIbelepeaKlll/lPl

3.1 [Tepunoanueckuii 3akon u [lepuoanueckas 7 but6mmoreka [IOK



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

cucTeMa XUMUYECKux 3neMeHToB /1. U. https://m.edso00.ru/7f41837c
MenaeneeBa. CtpoeHue aToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8 1
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
Uroronopazneny 15 bubmorexa LOK

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

Pa3znea 4.IloBTOpeHue u 000011eHNe 3HAHUI 10 XMMHUM 32 Kypc 8 Ki1acca

O060011IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [JOK
4.1 3
XUMHUHU 32 Kypc 8 Kiacca. https://m.edsoo.ru/7f41837c
Hroronopasaeny 3
PesepBHOEBpeMs 0

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 6
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https://m.edsoo.ru/7f41837c
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9 KJIACC

N KosaunuyecTBoyacoB JIeKTPOHHBbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KourtpoJsbHbiepato IIpakTuyeckuepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriryOieHne 3HaHUHA 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnnoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 8 1 1 bubnnorexka [HJOK
' XUMUYECKUE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmmorexa [JOK
' i PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
e€CoeIMHCHMS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroromnopazaeny 25



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

Pa3zgen 3.MeTa/JIbI M UX COCAUHEHUS

bu6mmoreka [IOK
A I 4
3 ObumecBoACTBAMETAIIOB https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B I 1 1
3 QKHEHUIINE METAIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BentecTtBa 1 Marepualibl B KU3HU YeEJIOBEKA 3 bubnmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Hroronopaszneny 3

Paspnen S.I1oBTopenue n 00001eHNe 3HAHUI 110 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI

5.10000111€H1E U CHUCTEMATH3ALUS 3HAHUI
o XMMHH 32 Kypc 9 kiacca

3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosmuecTBo yacos
1 Tewa ypoxa Be O — Mpasruseckn Haraun3y JJ1eKTPOHHBbIeNU(PPOBHICOOPA30OB
YeHus areJibHbIepecypchl
/ ero  epadoThbl epaboThI
n
BBoausii unctpykrax no OT npu
1 pabote B kabunete xumud. [Ipenmer 1 bubnunoreka [JOK
XuMuU. Posib XuMHUU B )KU3HU https://m.edsoo.ru/ff0d210c
yesoBeka. Tena u BemecTna
5 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
NOT. IIpakTnyeckast padora Ne
3 1no teme «IIpaBuia paboTsl B 1 1 bubnnorexka [JOK
naboparopuu ¥ IpUEMBI 0OpaIIeHUS https://m.edsoo.ru/ff0d23dc
¢ 1a00paTOPHBIM 000PYIOBAaHHEM»
4 YucThie BellecTBa U CMECH. 1 bu6mmorexa [IOK
CrniocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
NOT. IIpakTnueckasi padora Ne
5 2o Teme «Paznenenne cmecei (Ha 1 1 bubnuorexa [JOK
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMEL H MOIICKYTEI L https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK

(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 IT
POCTHIE H CTIOAHbIEBEIIecTRa https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOCYUEHHUE bubmorexa LHOK
YIApHOCY https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHUYECKas (hopmyIa. bubmuorexa [JOK
10
BaneHTHOCTaTOMOBXUMHUYECKUXIJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHOCHUTENbHAS aTOMHAS Macca.
11 OtHOcUTENbHAs MOJIEKYJISIpHAs bubmorexa LHOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKUEe U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMUyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycinoBus MPOTEKAHUS bubnnorexka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. bubnunoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoauvecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa LHOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
Knaccudukamnms xumMuaecknx
18 €akluil (CoeAMHEHUs, PA3IOKEHUS bubmmorexa [OK
peardtt g s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 M. B. JIoMOHOCOB — Y4EHBIIA- bubmmoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIMKIoneauct. O0o0IEeHue u
CHCTEMATU3ALNA3HAHUN

https://m.edsoo.ru/ff0d40c4

20 KonTtpoabnas pa6ora Nel o reme bubnuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan

21 Bo3ayxa. Kucinopon — snemeHT u bubmorexa LHOK

yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnyecknue 1 XUMHICCKHE

99 CBOICTBa KHCIIOpoaa (peakiuu bubnuorexa [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d497a
[TonsTHeoOboKCHIaX.

CriocoOpl MostydeHus: KMUCI0poia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.eds0o.ru/ff0d4790
[IpuMeHneHnue Kucnopoa.
TennoBoii 3¢ ekt xumMuueckomn

24 peakIu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4c4a
U DHIOTEPMUYECKUX PEAKITUSIX.

TommuBo (HeTh, yroib U METaH).
25  3ar HSHGI—EHeql:OS . a, CIIOCOOBI iro bubmmorexa [JOK
P YR, https://m.edsoo.ru/ff0d4614
MIPEIOTBPAIICHUSI.
NOT. IIpakTnyeckast padora Ne 3
26 o Teme «Ilonyuenue u cobupanue bubmoreia HOK
i pv https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY»

97 Boxopon — aneMeHT u npocroe bubanorexka [JOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4ddo

28 DOu3nIecKrue 1 XUMUYECKHUE bu6mmorexa [IOK

CBOICTBA BOJIOPO/IA.

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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IIpumenenuneBoiopoaa

29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI MmoTydeHus BOAOPOa B bubnunoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
HNOT. IIpakTuueckast padora Ne 4
31 o Teme «Ilonyuenue u cobupanue bubmorexa LHOK
i P https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3yYEHHE €T0 CBONCTBY
39 MonsipHbiii 00BEM ra3oB. 3aKOH bubnuotexa [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA
33 | BemecTBa rasa 1o ero H3BeCTHOM bubmorexa LHOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA TN 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHHIO PEaKIIUd Ha OCHOBE bubmmorexa [JOK
yp "p & N https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH Ta30B
35 DOu3nvecKrue U XUMUIECKHUE bu6mmorexa [IOK
CBOIICTBa BOJbBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
HMHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrlmennsie 1 HeHACKIIIEHHBIE bubmuorexa [JOK
pacTtBOpbl. MaccoBas 0J1s BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
NOT. IIpakTnyeckast padora Ne 5
38 o Teme «lIpuroroBnenne pacTBOpoOB bubnmoreka [JOK

C ONpeAeIEHHON MacCOBOM 0Jen
PAacTBOPEHHOTO BEUIECTBAY»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
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39 KonTtpoabnas pa6ora Ne2 o reme bu6mumorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCUPUKALIUS, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHOBaHUs: COCTaB, bu6mmorexa [IOK

42
kiaccuduKanys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, kmaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIATypa,

46 cnoco((ifi) rﬁ)n )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa [JOK

. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
NOT. IIpakTnyeckast padora Ne 6.

47 Pemrenue skciepuMeHTABHBIX 337249 bubnunoreka [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUI)

I'enetnyeckas CBS3b MEKIY
48 KJIacCaMU HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI

49 O06o00menue u bubmuoreka [JOK
CHCTEMATHU3alUSI3HAHU T https://m.edso0.ru/00ad9ch?2

50  KourpoabHas padora Ne3 no teme bubmuorexa [JOK



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
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«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN )

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

[TepBbie TOMBITKY KIACCHPUKAITUN

bu6mmoreka [IOK

51 XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonuueckas cucrema bubnunoreka [HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoasl, TPyIIIBL, O, TIBI bubmorexa LIOK
PHODL, TPYTIBL, TOATPYI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK
55 aToMoB 31eMeHTOB [leproanueckoit bubmorexa [JOK
PHO https://m.edsoo.ru/00adaébc
cuctemsl /[. . MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA M0 €ro MOJO0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
JUISl pa3BUTHS HAYKH U NIPAKTUKU. J1. bubnnoreka [JOK
57 .
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIeKTPOOTPUIIATETLHOCTHATOMOBXH bubnmoreka [JOK
58
MHYECKHUXIIIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnuoreka IIOK
59 HNonHagsxuMu4uecKkascBs3hb 1

https://m.edsoo.ru/00adac34
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60 KoBaneHTHasnoasipHassXxuMHU4ECKasiC 1 bu6mumorexa [IOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENONApHAIXUMUYECKA 1 bubnunoreka [HOK
SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrenenboKncaCHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- 1 bubmuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIINHI https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 1
OKHCIMTEIH 1 BOCCTAHOBHTEIIH https://m.edso0.ru/00adb076
KounrpoabsHnas padora Ne4 no teme
65 «Ctpoenue aToma 1 bubmorera [JOK
P ' https://m.eds00.ru/00adb486
XHUMHYECKAsCBSI3b)
O06001IeHNEe U CUCTEMATU3AIIHS
66 3HaHui o Teme "KonndecTBeHHbIE 1 bubmorexa HOK
https://m.edsoo.ru/00adb33c
OTHOIIEHUS B XUMHUH
O06o001meHre U CHCTEMaTH3aIIHS
67 3HaHUM 110 TeMe «OCHOBHBIE KJIaCChI 1 bubmorexa [JOK
. https://m.edso00.ru/00ad9ch2
HEOPTaHUYECKUX COCAMHCHUIY
O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
68 . 1
3HAHMUU IO XMMUHM 3a Kypc 8 Kiacca. https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

Ne KonuyecrBouacos
Be Haramzy = DieKTpoHHbIeHU(POBHIEOOPA30
n Temaypoka Kontpouabnsl  IIpakTHyeck
er YeHus BaTeJIbHbICPECYPChI
/ epaldoThbl nepadoThI
n
[lepBuunsiit MOT. Ilepuognueckuii
3akoH. lleprnoanyeckasn cucrema 1 bubnuoreka [IOK
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMUYECKUX AJIEMEHTOB IEPBbIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
[EPUOIOB
Knaccugukaius 1 HoMeHKIaTypa 1 bubnmnoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 TUTTBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTpouabsnas pabora Nel o reme
«IloBTOpenue u yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus XuMu4eckux peakuui 1 bu6muoreka [JOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmnorexa [JOK

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

9 OKHUCIUTENBHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIEPEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN

10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HouHbIeypaBHEHUSIPEAKIINIA Bubmiorexa OK

M peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 buGnuorexa [IOK
. pet https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 IIEKTPOIUTHUECKON buGnuorexa [IOK
et P https://m.edsoo.ru/00add8b2
IUCCOLMAIAA
14 ITonsTHE O THAPOIU3ECONIEN bubnmorexa IOK
AP https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 O00011eHNE U cCUCTEMAaTU3ALUI3HAH U
m 1 https://m.edsoo.ru/00addd12
NOT.IlpakTuyeckas padora Ne 1 no
16 Teme «PellreHne YKCIIeEpUMEHTAIBHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a71a4u»
KonrtpoabHnas padora Ne2 no teme
17 «IIIEKTPOIUTUYECKAS TUCCOIIMALIN bubmorexa LIOK
B o T(MATTHAL. https://m.edsoo.ru/00addecO
XYUMHUYECKUEPEAKITNH B pACTBOPAX»
00111331 XapaKTEPUCTHUKA TAIOTEHOB.
P P . bubmuoreka [{OK
18  XwuMuueckue CBOWCTBA Ha MPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00add8b2
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XnopoBogopoa. ConsiHast KHCIIOTA,

19  XmMHYECKHE CBOMCTBA, IOYYCHUE bubmorexa HOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
NOT. IlpakTnuyeckast padora Ne 2 o
20  Tteme «llomyueHHE COMAHON KHCIOTBI bubmorexa HOK
}Iq . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Breruucienus no ypaBHEHUSIM
21  XUMHYCCKHX PEaKIUi, CCIIM OJUH U3 bubmorexa HOK
peaKUi, A https://m.edso00.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJI0TpOIHBIC MOUDUKAIIUN CEPBI.
23 Haxox(p €HHE CEephI I/Iq)eé coe I/IHCII)-II/Iﬁ B bubmorexa OK
! P UH https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKUECBOMCTBACEPhI
24 CepoBoaopoj, cTpoeHue, Pu3nyeckKue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25  (¢usnyeckue U XUMHUECKHE CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coc0o0a
26  TIONYYEHUS CEPHOM KUCIOTHI bubmorexa OK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYeCcKOe3arps3sHEHUEOKPYKAIOIIeHC
PeABICOCTUHEHUIMUCEPHI
97 Beruucnenue MaccoBoil JOIM BBIXOJ1a but6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepucTuKa 3J1eMeHToB VA- bubnuoteka [JOK

rpynnsl. A30T, pacpocTpaHEeHHE B

https://m.edsoo.ru/00adeea6
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npupoie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

AMMHaK, ero GuU3nIecKue 1 XUMHYECKHE

bu6nmoreka [IOK

29
CBOMCTBA, IIOJIy4YCHHUE U IIPUMEHEHUE https://m.eds00.ru/00adf004
NOT. IlpakTtuueckast padora Ne 3 o

30  Tteme «llomyyeHue ammuaka, H3y4eHHE bubmorexa LOK

. yi - 13YH https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnunoreka LIOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUECTBE MUHEPATHHBIX

30 T — bubmmoreka [JOK
yAODP ’ . https://m.eds00.ru/00adf518
XUMHYeCcKoe3arpsi3HEHUEOKPYKAtoIIec
pEnbICOSIMHEHUSIMUA30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (p(pgsn(qe)CKHe " bubmorexa HOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE

g4 | MHHEpANBHEX yoOpeHuil. bubmuorexa [IOK
3arpsizHeHuenpupogHoNcpenpipocharam https://m.edsoo.ru/00adfc20
u

35 VYrnepon, pacnpocTpaHEeHUE B IPUPOJIE, bubnmnoreka [JOK
¢du3nUeckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE but6mmorexa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 | VYrosbHas KHCIIOTA U €€ COH bubnuotexa [JOK



https://m.edsoo.ru/00adf004
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NOT. Ilpaktnueckas padora Ne 4 o
teme "[losyyenue yriekucioro rasa.

https://m.edso0.ru/00ae006¢c

bubnunorexa LIOK

38
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa LIOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
40 KpeMmunii u erocoe iuHeHus bubmorexa HOK
P https://m.edso0.ru/00ae080a
NOT. IlpakTuyeckast padora Ne S.
41 Pemenue skciepuMeHTaNbHBIX 33124 110 Bbu6moteka [JOK
TeMe «BaxkHelnme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEINHEHUS»
KonTpoubnas padora Ne3 o reme
42 «Bakuenme HeMeTaJUIBI U UX bubmorexa LHOK
https://m.edsoo0.ru/00ae0el8
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
DJIEMEHTOB — METAJIJIOB.
43 Mertaiumnueckast CBSI3b U MeTaJUINYeCcKast bubmorexa LHOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
DusnyecKkecBONCTBAMETAILIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYECKUN PSI HAIPSHKEHU M bubnnorexa [JOK
p pA p https://m.edsoo.ru/00ae1156
METAJJIOB
O6111e cnocoObl MOTYyYSHHSI METALIOB.
45 CnnaBel. Beruncnenus no ypaBHeHUsAM bubmuorexa [IOK

XUMHYECKUX PEaKIUii, CIIi OJIUH U3
peareHToB COACPIKUT IPUMECH

https://m.edso0.ru/00ae1156
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bubnunorexa LIOK

46 IT
OHATHE O KOPPOHHUMETAILIOB https://m.edso0.ru/00ae1278
bu6nmoreka [IOK
47
[enounpiemeraiel https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUSA U KAJIUI bubnnorexa LHOK
A AP A p https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnmnoreka HOK
KaIbILIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkueiimecoe TMHEHUAKAIBIIUS bubnnorexa [JOK
a H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3AUI3HAHUIA
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHEHHUS https://m.eds00.ru/00ae1886
HNOT. lIpakTuyeckas padora Ne 6 o
53 TeMe "JKECTKOCTEL BOABI 1 METOMBI €€ bubmorexa LHOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
N bubnuoreka [{OK
>4 Amomnnii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcuipl, TUIPOKCU B 1 coiu xkene3a (1) bubnuoteka [JOK
u xenesa (I11) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U cCUCTEMATHU3AMI3HAHUI
NOT. IlpakTnyeckast padbora Ne 7.
bubnunorexa LIOK
59 Pemenue skcriepuMeHTATBHBIX 33124 110

TeMe «Baxuenmne MeTaibl U UX

https://m.edso0.ru/00ae3de8
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COCOAUHCHUA

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OJUH U3

pPEareHTOoB J1aH B U30BITKE UITU COIACPKUT bubnmnoreka HOK
60 1
MIPUMECH. https://m.edso0.ru/00ae1750
BrrunciieHussMaccoBON10IMBBIX0AAIIPO/T
YKTapeaKInu
61  OO06oOmenue U cucTeMaTHU3AIUSI3HAHUIA. 1
Konrpoabnas padora Ne4 no teme
62 «BaxkHeiye MeTalIbl U UX 1
COCAUHCHHMS
63 BemectBa 1 MmaTepuanbl B TOBCEHEBHOM 1 bubnunoreka LIOK
JKHU3HH YeJOBEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE3arpsA3HEHUEOKPYKAOIIENC bubnnoreka [JOK
64 1
penst https://m.eds00.ru/00ae4270
65 Ponp x¥MHuM B peLIEHUH SKOJIOTUYECKHUX 1 bubmmnoreka HOK
npoGiem https://m.eds00.ru/00ae4270
0O0001eHne U cUCTEMaTU3aIUs 3HAHUIA. bubmmoteka IIOK
66 1
XHWMHYECKUE PEaAKIUU https://m.edsoo.ru/00ae0d0a
0O0001eHne U cCUCTEMAaTU3aINS 3HAHUIA.
67 XHUMHUYEeCKHEe CBONCTBA IIPOCTHIX 1 bubmorexa [JOK
p https://m.edsoo.ru/00adb33c
BEILIECTB
O0001IcHNE U CHCTEMATH3alHs 3HAHUI.
68 XUMHYECKHE CBOMCTBA OCHOBHBIX 1 bubmorexa [JOK
. https://m.edso0.ru/00ad9ch?2
KJIACCOB HEOPTAaHMYCCKHUX COCTUHCHHM
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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