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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpEOOBAHWK K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON IpOTrpamMMBbl OCHOBHOT'O o01ero oOpa3oBaHus,
npencraBieHHbpix B ®I'OC 00O, a takxke Ha ocHOBe (emeparbHON pabodeit
MPOrpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIMU TPETOAaBaHUsS y4eOHOTO
npenMera «XuUMHsS» B 00pa3oBaTeNbHBIX — opraHuzammsax Poccuiickoi
denepanumu.

[Iporpamma 1o XuUMUM MaéT TMPEICTABJICHHUE O IEJSAX, OOIICH CTpaTeruu
OoOy4YeHMsI, BOCIIMUTAHUS W PA3BUTHS OOYUYAIOIIHUXCSA CPEACTBAMHU Y4eOHOTO
npenMera,  yCTaHaBIMBaeT  00s3aTelbHOE  MPEAMETHOE  COJIepKaHUE,
pelycMaTPUBAET PACTPECIICHUE €ro MO KJaccaM U CTPYKTYPHUPOBAHUE IO
paszzmenaM W TeMaM TPOTPpaMMBI IO XWMHUHU, OMPEISTISIeT KOJIMYECTBCHHBIC U
KauyeCTBCHHBIC XapaKTEePUCTUKU coziepKaHusl, PEKOMEHTYEMYIO
MOCJIEIOBATEIBHOCTh M3YYCHHS] XUMHUU C YU4E€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro TIporecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YarolmuXcs, OMpeaesieT BO3MOXHOCTU MpeaMera s
peanm3auy TpeOOBAHMM K pe3yIbTaTaM OCBOSHUS OCHOBHOM 00pa30oBaTeIbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus, a Takke TPeOOBaHMIA
K pe3yjbTaraM OOyYeHHs XMUMHUU Ha YpPOBHE IIeJied HW3ydeHHs TpeaMera U
OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHON ACITEIBHOCTH OOYYaromerocs o
OCBOCHHIO y4E€OHOTO COJIEPKAHMSL.

3HaHHE XUMHUU CIYXKUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4YaromIerocsi, ero MpeJCTaBICHUN 0 MATEPUAIBHOM €IUHCTBE MHPA, BAXKHYIO
pOJIb UTPArOT (HOPMHUPYEMBIE XMMHEH TIPEICTABICHNS O B3aUMOIPEBPAIICHUIX
SHEPTrUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TII00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHsI YEIIOBEUECTBA — CHIPHEBOM, DHEPTrEeTUUECKOM,
MTUTIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3yyenune xumuu:

CIIOCOOCTBYET  peaju3alldd BO3MOXKHOCTEH 1Jii caMOpa3BUTUA U
dbopMupoBaHusi KyJIbTYyphl JWUYHOCTH, €€ oOmed u QYHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOPMUpOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4YaroIMXcs, HABBIKOB HUX CAMOCTOSTENbHOM Yy4eOHOH JIeSITEeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCJIEAOBATEILCKUX YMEHHM, HEOOXOIMMBIX KakK B
MTOBCEIHEBHOM XU3HU, TaK U B TPO(PECCHOHATHLHOMN eI TETLHOCTH;



3HAKOMUT CO CHEU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIAJIa Ha E€AUHCTBO TMPUPOABI M  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
00 yJaroIImXcs;

crocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUAM, K NPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIaJ B
9KOJIOTHYECKOE 00pa3oBaHUEe 00YyUJarOITUXCS.

JlanHbie HarpaBjieHUS B O0YYCHUN XUMHUH OOECTICUMBAIOTCS CIIECIIU(DUKOM
COJIep)KaHMsl Yy4eOHOro TMpeaMeTa, KOTOPBIM  SIBISETCS  IMeAaroru4ecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha OMPEeIEHHOM 3Tare
€€ pa3BUTHUS.

Kypc xuMumn Ha ypoBHE OCHOBHOTO 00II€T0 00pa3oBaHUsI OPUEHTUPOBAH
HAa OCBOEHHE OOYYarONUUMUCS CHUCTEMbl IEPBOHAUYAIBHBIX TOHSATUA XHUMHH,
OCHOB HEOPraHWYECKOW XMMHHM U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX MOHATUM
OpPraHUYECKON XMMUHU.

CrpykTypa coaep:kaHusi MPOrpaMMBbl 10 XUMUU chOPMUPOBaHA HA OCHOBE
CHUCTEMHOr0 1mojxojia k €€ uzyuenuro. CopepkaHue CKIaIbIBACTCS U3 CUCTEMBI
HNOHATUA O XHMHUYECKOM DJIEMEHTE€ M BEUIECTBE U CHCTEMbI MOHSATHA O
XUMHUYECKON peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHBI 10
MPUHLIUITY TOCIEA0BATEIHLHOIO Pa3BUTHS 3HAHWU Ha OCHOBE TEOPETUUYECKHUX
IIPEJICTABJIEHUM PA3HOI'O YPOBHSI:

— aTOMHO--MOJICKYJIIPHOT'0 Y4EHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUEHHS O CTPOEHUU aTOMa U XUMHUYECKOM CBSI3U;

— TMpeACTaBiICHUN 00 dJIEKTPOIUTUYECKON JHUCCOIMAIUMA BEIIECTB B
pacTBopax.

Teopernueckre 3HaHHMS PACCMATPHUBAIOTCS HAa OCHOBE HMIIMPUYECKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAKTOB, PA3BHBAIOTCSA TOCIEAOBATEIHHO OT
OTHOTO ypOBHS K JPYroMy, BBINOJHSIS (DYHKIUHA  OOBACHEHUS W
IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS W BO3MOYKHOCTEM MPAKTUYECKOIO
NPUMEHEHUS U TOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl TI0 XUMHU CIOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABICHUS] O XUMHYECKOM COCTAaBIAIOMIEM HAay4YHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM PUPObI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO
U METOJIaM IO3HAaHUS B Hayke. M3yueHne XUMHUMU MPOUCXOIUT C IPUBICYEHUEM



3HAHUU U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKarolumid MUp»,
«buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaccy.

[Ipn w3ydeHUM XUMUU TPOUCXOAUT (POPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKOM  HAyKW Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HAHWS,
MPAKTUYECKON JEeATeTbHOCTU 4YeJOoBeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOU KYJBTYphl. 3aaya y4eOHOro MpeaMeTa COCTOUT B (DOPMHUPOBAHUU
CHUCTEMBl XMMHYCCKUX 3HAHMM — BaXXHEUIIHMX (PaKTOB, IMOHSATHH, 3aKOHOB H
TEOPETUYECKUX TMOJOKEHUH, MOCTYMHBIX O000OIIEHUII MHPOBO33PEHUYECKOTO
XapakTepa, s3blka HaAyKW, B MPUOOIIEHUN K HAyYHBIM METOAaM IMO3HAHUS MpPU
U3Y4YCHHH BEIIECTB M XMMHYECKUX peakiuii, B (OpMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW M HMX MNPUMEHEHHH B Y4€OHO-MO3HABATEIBHOU U
y4eOHO-UCCIIEIOBATEILCKON JIESITEIbHOCTH, OCBOEHUU MpPaBWI 0E30MacHOro
oOpalleHusl ¢ BEIIECTBAMU B IMOBCETHEBHOMN KU3HHU.

[Ipy u3ydeHHMM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BaYKHOE 3HAYCHHE MPUOOPEITN TaKue 1ENH, KaK:

— ¢GopMHpOBAaHNE WHTEUIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYE€HHS Ha CHUCTEMaTHYECKOE NPHOOIICHUE
00ydJarommxcsi K cCaMOCTOSITEIbHON TTO3HABATEIHLHOM JIESITEIbHOCTH, HAYUYHBIM
METOJIaM IMO3HaHUs, (OPMUPYIOIIUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecmeyeHWe  YCJIOBHWH,  CIOCOOCTBYIOIIUX  NPUOOPETCHHIO
OOy4YaloIIMMHUCSL ~ ONbITa  Pa3HOOOpPa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIUI), UMEIOIINX
YHUBEPCAIbHOE 3HAYEHHUE VISl PA3JIMYHBIX BUAOB JACSITEIBHOCTH;

— ¢QopmupoBanue o0meH (HYHKIIMOHATLHOW H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHMH OOBSCHATH M OIEHUBATH SIBICHHS
OKPY’KaIOLIEr0 MUPA, UCIOJb3Ysl 3HAHUS U ONBIT, MOJIYYEHHbIE MPU U3YYEHUU
XUMUH, TPUMEHATh HUX MPU PEHIEHUU TpoOJeM B MOBCEAHEBHOM XU3HU H
TPYIOBOM JEATEIbHOCTH;

— QopmupoBanue y 00ydarOUIUXCS TYMAHUCTUYECKUX OTHOIICHUMH,
MOHUMAHUS IIEHHOCTH XHMHYECKUX 3HAHUW IS BBIPAOOTKH JKOJIOTHYECKHU
1eJIeCO00pa3HOr0 MOBEIECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENSIX
COXPAHEHMS CBOET0 3J0OPOBbS U OKPYKAOLIEH TPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALIMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUSI OOIIEUETOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY Tpoduiass ¥  HANpPaBICHHOCTH
JanbHeuIero ooy4ueHus.

OO6miee yuCIO YacoB, OTBEACHHBIX JUIsl W3YYCHHsS XMMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HaYK.
Tena n BemecTtBa. PU3NUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BenecTB. [loHaTHE O MeTOAaX MO3HAHUSI B XUMUU. UHCTHIE BEIIECTBA U CMECH.
CniocoObI pa3zeneHus CMECEeH.

ATOMBI U MOJNEKYJIbl. XUMHUYECKHE 3eMEHThl. CHMBOJIBI XUMHUYECKHX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckast (popmyna. BaJeHTHOCTh aTOMOB XMUMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BewlecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHocuTenbHasE MOJEKYJIsIpHas Macca. MaccoBas 10J11 XMMUYECKOr0 JIEMEHTA
B COCJITMHECHUH.

KomnuectBo BemecrBa. Momb. Monsipras  Macca.  B3anmocBsisp
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IWHUI BeEllecTBa. Pacyérsl mo
dbopMynamMm XUMHYECKHX COCTUHCHHM.

Ousznueckue M XUMUUYECKUE SBICHUS. XHUMHUYECKas peakuus u e€
NPU3HAKUA. 3aKOH COXPAHEHHSI MAacChl BEIIECTB. XHMHYECKUE YpaBHEHUS.
Knaccuduxanus XuMudeckux peakiui (CoequHeHus, pa3ioKeH s, 3aMeIIeHUs,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKON MOCYJ0#, MpaBuiaMu paboThl B J1aDOpaTOpHUH
U npuéMamu oOpaiieHuss ¢ Ja0opaTOPHBIM OOOpYJAOBaHUEM, HU3YYCHHE H
onucaHue (U3MUYECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEILIECTB,
HaOmoieHne puznyeckux (TIaBIeHUE BOCKA, TasHUE JIbJa, paCTUPaHUE caxapa
B CTyNKEe, KUIIEHHE U KOHJIEHCALUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
NpOKAJIMBAaHUE MEIHOW TMPOBOJIOKH, B3aWMOJCHCTBHE MeJa C KHCIIOTOM)
SBJICHUN, HAOMIOJCHUE U ONUCAHME MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (II) nmpu HarpeBanuu, B3auMoneiicTBue
xenesa ¢ pactBopoMm coiu meau (II), n3yuenne crnoco0oB pa3esieHust CMeceil: ¢
MOMOINIbI0O  MaruuTa,  (UIBTPOBAHHME,  BBIMAPUBAHUE,  JUCTUILIALIUS,
xpoMarorpadus, MPOBEICHUE OUYUCTKHA ITOBAPEHHOW COJIU, HAOJIOJEHUE W
OMMCAHUE pE3YJIbTATOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MACChl, CO3JJaHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeiliue npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB



Bo3ayx — cmech razos. CoctaB Bozayxa. Kucimopon — ajneMeHT u npocToe
BelecTBo. HaxokaeHue kuciopoja B npupoje, puanueckue u XUMHUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcuzabl. [Ipumenenue kucinopona. CrocoObl
MOJIYYCHHUST KHUCJIOpOAa B JabOpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
KHUCJIopoaa B ipupojie. O30H — aioTpornHas Moau(puKaius KUCIopoaa.

TeroBo#t apexT XUMUUIECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMUYECKHE peakiuu. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOT0 d(hekTa, pazpyrieHne 030HOBOTO CIIOS.

Bomopon — snemenT u mpocroe BemecTBo. Haxoxkaenuwe Bomopoaa B
npupoje, (GU3NUECKHe U XUMHUYECKHUE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorsl u comnmu.

MossipHbiii 00BEM ra3oB. Pacyérsl Mo XUuMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOWCTBAa BOAbL. Boma Kak pacTBOpUTENb. PacTBOpEL.
HacelllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHl. PaCTBOPUMOCTD BEILIECTB B BOJE.
MaccoBast nons BemecTtsa B pacTBope. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poimb pacTBOPOB B NpHUpPOAE W B KU3HU 4enoBeKa. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus nHeoprannueckunx coenuaernit. Oxcunl. Kimaccudukanus
OKCHUJIOB: cojieoOpa3yrome (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEpHBIE) U
HecosieoOpasyromue. HomeHknatypa okcuaoB. DPuU3MUECKUE U XUMHYECKUE
CBOMCTBa OKCUJIOB. [ToslydueHre OKCHI0B.

OcHoBanusi. Knaccudukanus OCHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. dusznueckue U XMMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonmydyenrne oCHOBaHM.

Kucnorsl. Knaccudukamnus kucnor. Homenknarypa kucior. Ouznyeckue
M XUMHUYECKHE CBOMCTBa KUCIOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerona.
[TonyueHnue Kucior.

Comu. Homenknatypa coneil. ®PuU3MYECKHME W XHMHYECKHE CBOWCTBA
conent. [lonydyenue comnen.

I'eHeTnueckas CBS3b MEXKY KJIIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuit IKCnepumenm:

KAUEeCTBEHHOE OIpENEICHUE COAEP)KAHUS KHUCIOpOoAa B  BO3AYXE,
MOJTy4YeHHe, COOMpaHue, pacro3HAaBaHWE W U3YYEHUE CBOMCTB KHCIOpPOA,
HaOJIIOJICHUE  B3aWMOJICMCTBUS ~ BEHIECTB C  KHUCJIOPOJAOM U YCJIOBHUSA
BO3HUKHOBEHHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HaKOMJIEHHE C
oOpa3llaMM OKCHJOB M ONUCAaHWE HUX CBOWCTB, IIOJy4YE€HHUE, COOUpaHHE,
pacrio3HaBaHWE M H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJIECHCTBHE



Bogopozaa ¢ okcugaom Menu (I1) (Bo3MOKHO UCIIONB30BaHUE BUACOMATEPUATIOB),
HaOII0/IeHHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAaHUE
OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOW JIOJEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBHE BOJBl C MeTaUIaMu (HaTPUEM U KaJbIIHEM)
(BO3MOXXHO HCIOJIb30BaHUE BHUJIEOMATEPUAIOB), UCCIEIOBaHUE 00pa3lioB
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKd MHIWKATOPOB B pacTBOpax KHUCIOT H WIEIOYEH, HW3y4YEHUE
B3auMozeincTBus okcuaa meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCJIOT C
MeTaJjulaMU, peakuuid HEUTpaIN3aliy, MOJIyYEHHE HEPACTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJHOTO MeETajyla JpPyruM W3 pPacTBopa COJU, pELICHUE
AKCIIEPUMEHTANIBHBIX 3aJa4 M0 Teme «BaXHeWIne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

Iepunoanuyecknii 3axkoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne atoMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIMU

[TepBble MOMBITKU KiIacCUPUKAIUU XUMHYECKUX dJIeMEHTOB. [loHsTHE O
IPYIINAaX CXOJAHBIX AJEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENIbHBIE METAJLIbI,
TaJIOTCHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3ylT aMmQoTepHbIE
OKCHJIbI U TUAPOKCHUIBI.

ITepuonnueckuii 3akoH. [leproanueckas cHCTEMa XMMUUYECKUX AJIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHass W JJIMHHONEPUOIHAS (POPMBI
[lepnonnueckoit cucrembl xumuueckux syemenroB JI. WM. Mengeneena.
Ilepronsl u rpymnmsl. OU3NMUECKUN CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sifep. M30Tombl. DJIEKTPOHBI.
CtpoeHne IEKTPOHHBIX 000JIOYEK aTOMOB MEePBhIX 20 XUMHUECKUX IJIEMEHTOB
Ilepnognueckor cucremsl . 1. MenneneeBa. XapakTepucTuKa XUMHUYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunonnueckon cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOAAM.

3nauenne Ilepuogmueckoro 3akoHa u Ilepuoanveckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JJIsl pa3BUTHUS HayKu W npakTuku. J[. . Mennenees —
YUYEHBIN U TPAXKJAHNH.

Xumuueckasi cBsizb. KoBajeHTHass (ToyisipHass W HEMOJSpPHAs) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp okuciieHUs. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE PEAKIHUU.
IIpornecchl okucaeHus U BoccTaHOBIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.



Xumuyeckuii IKcnepumenm:

u3y4deHrne 00pa3IloB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOEHCTBHUE
THJPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT U IeJ0o4el, MPOBEICHHUE OIbITOB,
WUTIOCTPUPYIOIIUX PUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUi
(ropenue, peakiu pa3aoKeHUs, COCTUHEHNUS ).

Meswcnpedmemmnuwie ceasu

Peanuzarus MeXNpeIMETHBIX CBSI3EH MPU M3YUYEHUH XHMMHHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATHH, TaK W TOHSATHUM, SBIISIOMIMXCS CHCTEMHBIMH [JIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO--HAyYHbIE TOHATHUS: HAy4yHBId (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, AaHaJIW3, CHUHTE3, KIacCUPUKAIUs, MNEePUOAUYHOCTD,
HAOJII0/IEHUE, SKCIIEPUMEHT, MOJICIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKJIH],
W30TOIbI, PAJUOAKTUBHOCTH, MOJICKYJA, JJICKTPUUECKHM 3apsij, BEIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3UYECKHUE BEIUYUHBI,
€IUHUIBI U3MEPEHUSI, KOCMOC, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPaIbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOMIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHUYECKAsl peaKIust

[Tepronnueckuit 3akoH. [lepuoanueckas cucreMa XUMAYECKHUX SJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKMX JJEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kalusd, KaJdblUs MU HUX
COCIMHCHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuoandeckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBSA3U. THIIBI KPUCTALNIMYECKUX
pELIETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTALIUUECKONU PEIIETKU
1 BUJa XUMHYECKOU CBS3H.

Knaccudukanus u  HOMEHKJIATypa  HEOPraHMYECKHUX  BEIIECTB.
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KJIaccam
HEOPraHWYECKUX COCIMHEHUM, TeHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Kiaccubukanys XUMUYECKHX PEaKIuid IO Pa3IMYHBIM TIpHU3HAKaM (I10
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY d(PQEKTYy,
[0 M3MEHEHHMIO CTCINECHEH OKHUCJCHUS XHUMHYECKMX DJIEMEHTOB, IIO
o0paTUMOCTH, TIO YYAaCTHIO KaTaju3aropa). IK30- H IHIOTECPMHUUYECKHE
peaKIuu, TEPMOXUMUYECKHE YPABHEHUSI.



[Tonsitue o ckopoctn xumuyeckor peakuuu. I[lonsrre 006 0OpaTHUMbIX U
HEOOpAaTHUMBIX XUMHYECKUX peakiusx. [loHsITHE O TOMOTeHHBIX H
rereporeHHbix peakuusx. [lonstue o karanuze. IloHsitue o0 XUMUYECKOM
paBHOBecuU. DakTOphI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW pEaKIuu U
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENHbHO-BOCCTAHOBUTEILHBIE — PEAKIMU, JJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBlieHME  ypaBHEHUM
OKHUCJIMTENIbHO--BOCCTAHOBUTENIbHBIX PEAKIMII C HUCIOJb30BAaHUEM METOMA
AJIEKTPOHHOTO OanaHca.

Teopust ~ SIEKTPOIUTHYECKOW  OUCCOUMALMHU.  DJIEKTPOIUTBI U
HEANEeKTpoauThl. KaTuoHbI, aHMOHBI. MeXaHM3M AMCCOLMALMM BELIECTB C
pPa3JIMYHBIMUA BUJAMU XUMHUUYECKOU cBsizu. CteneHnb aucconuanuu. CUIIbHBIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS NPOTEKAHUS PEAKIM HOHHOTO
oOMEHa, TIOJHBIE W COKpAIlIEHHbIE HOHHBIE YypaBHEHHs peakuuii. CBOHCTBa
KHCJIOT, OCHOBAaHUN U COJEH B CBETE NPEICTABICHUN 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiud Ha MOHBI. [oHATHE O TUAPOIH3E COTIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMIJIEHUE C MOJETSIMH KPUCTAIIIMYECKUX PELIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M anMasa), CIOKHBIX BEIECTB
(xopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM
peaknuu  OT  BO3JCWUCTBHSI  PA3JIMYHBIX  (PAKTOPOB,  HCCIIEIOBaHUE
AJNIEKTPOIIPOBOTHOCTH PACTBOPOB BEIECTB, NpPOLECCa JMCCOLHUALNH KHUCIIOT,
miesoueit u coneit (BO3MOXKHO HUCIIOIb30BaHUE BUIE0 MAaTEPUAIIOB), TPOBE/ICHUE
OTBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS peaKIUi MOHHOTO OOMeHa
(oOpazoBaHnue ocajaka, BBIJICJIEHHE Tra3za, OOpa30BaHHE BOAbI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUi
(ropenue, peakuuu pa3noKeHus, COEJIMHEHHUS ), pacno3HaBaHUe
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIbHbIX 3a]1ay.

HemeTayibl 4 MX cOeIMHEHUS

OOmiass xapaktepucTuka TranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue CBONCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3aMMOJEHCTBUE C METajulaMH, HeMeTaJlaMy, Lienoyamu). XJIOPOBOJAOPOA.
ConsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4eHHe, puMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOAOPOAA HAa OpraHU3M 4elioBeKa. BaxkHellne XJIOPUIbl U UX
HaXO0KJEHUE B IIPUPOJIE.



O6mas  xapakrtepuctuka 23nemeHToB  VIA-rpynmbel.  OcoOGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneHn okuciienus. CtpoeHne u Gpuanyeckue
CBOMCTBa MPOCTBIX BEUIECTB — KHUCJIOpOAa H Cepbl. AJUIOTPOIHBIE
MOIU(UKAIIMKA KUCIOPOIa U cephl. XUMUYECKHE CBOMCTBA cepbl. CepoBoI0pOI,
CTpoeHue, ¢GU3MYEeCKMe M XHUMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPE/ICTAaBUTENM KHUCIOTHBIX OKCcHUJ0B. CepHas KucloTa, (u3ndeckue W
XUMUYECKUE CBOMCTBa (OOmIME KAk TPEACTaBUTENsS Kiacca KUCIOT U
cnenuduueckne). XUMUYECKUE PEaKIny, JeKaIlMe B OCHOBE MPOMBIIIICHHOTO
crocoba mnosydeHus: cepHoil kucnothl. [Ipumenenue cepHoil kucnotel. Conn
CEpHOM KHCIIOThI, KAaUeCTBEHHAs peakius Ha cyibdaT-uoH. Haxoxnenue cepel
U €€ COeOUHEHU B NpUpoAe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJbl
COEJIMHEHUSAMHM Cepbl (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MPEJOTBPALLECHUS.

O6mras xapakrepuctuka 31eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHUE B
npupojie, Gpu3ndecKkre U XMMUYecKue cBoiicTBa. KpyroBopoT a3ora B mpupoje.
AMMUak, ero puznueckrue U XMMUYECKUE CBOMCTRA, MTOJIyYeHHUE U IPUMEHECHUE.
Comu ammoHMS, uX (GU3MYECKHE W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakiiusi Ha UOHbI aMMOHUS. A30THasi KHCJIOTa, €€ MOIyYeHHE,
dbu3nuecKkue W XUMHYECKHE CBOMCTBA (0OIIME Kak TMpeIcTaBUTENs Kiacca
KUCTOT U crneuuduueckue). Vcnoap3oBaHre HUTPATOB M COJEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYIKaoIIeH
Cpellbl COeTMHEHUSAMU a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHNE BO31yXa, ITOYBbI
u BojoéMoB). Docdop, amtorponHbie Mogudukanuu docdopa, uznueckue u
xumuueckue cBorctBa. Oxcua ¢ochopa (V) u  docdopnas kuciora,
dusznueckre 1 XUMHYECKUE CBOIMCTBA, noiryueHue. Mcnons3oBanue ¢pocdaToB B
KaueCTBE MUHEPAIIbHBIX yI00OpEHUMH.

O6mas  xapakrtepuctuka 3nemMeHToB IVA-rpynmel.  OcoGeHHOCTH
CTPOECHMSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCJIEHUSA. YTIIEPOJ, ajNIOTPOITHBIE
Monu(UKALIMK, PACTIPOCTPAHEHHE B TPHPOAE, (DU3UYECKHE M XUMUYECKHE
cBoricTBa. Ajncop6uus. Kpyrosopot yriepona B npupojge. Okcuasl yriepoaa,
uxX (U3UYECKHE M XMUMHUYECKHE CBOMCTBA, JIEUCTBHME HA >KUBBIE OPraHU3MBI,
MOJTyYeHHE U MIPUMEHEHHE. DKOJOrMUecKre MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rino0ainbHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
abdext. YrompHas Kuciaora u e€ ColM, UX (PUNUECKHE U XUMHYECKUE
CBOMCTBA, MmojyyeHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
uoHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CENBCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OpPraHUYECKUX BEIIECTBaX Kak o
COCIMHEHUAX yryiepoja (MeTaH, dTaH, ATUJIEH, alleTWICH, 3TaHOJ, TJIMIICPUH,
yKCycHast kuciora). IlpupogHble HCTOYHUKH  YIJIEBOJIOPOAOB  (YroJib,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX NepepadoTKu (OEH3MH), UX POJIb B OBITY
1 TpoMbINUIeHHOCTH. [loHATHE O OMONOTrMYEeCKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBojax — M UX POJM B KU3HU yeloBeka. MaTepuaibHOE €UHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUHN.

KpeMHuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIYyYEHHE H
npumenenne. CoeauHeHuss KpeMHHs B mpupoje. OOmue mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, X UCIOJIb30BAHKUE B
OBITY, B MPOMBINIJIEHHOCTH. BakHeimme cTpouTenbHbIe MaTEPHAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobdiaeMbl 6e30MmacHOro uCnoab30BaHus
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepuMenm:

u3ydeHne oOpa3IoB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHOMU
KHUCJIOTBI, IPOBECHUE KAUECTBEHHBIX PEAKIIMM HA XJIOPUA-UOHBI U HAOIIOICHUE
MIPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpaKaOIIUue QU3NUECKUEe U XUMHUYECKUE
CBOMCTBAa TaJIOIN€HOB H HX COCJUHEHUI (BO3MOXKHO HCHOJb30BAHUE
BUJICOMATEPUAJIOB), O3HAKOMJICHHE C 00pa3iamMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHME C o0pa3laMu cepbl M €€ COCIUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOJIOJEHUE TMpolecca OOyTIIMBaHUS
caxapa MOJ JEHUCTBUEM KOHIIEHTPUPOBAHHOMW CEPHOM KHUCIIOTBHI, HU3Yy4YEHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakIMu Ha CcyiabpaT-uoH U HaOJIIOJCHHE TNpU3HAKa €&
NPOTEKaHMsI, O3HAKOMJIEHHE ¢ (U3MYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEeIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BUJEOMATEPHUATIOB), OOpa3laMu
a30THBIX M PocPOpHBIX yIOOpEHUA, TOyICHUE, COOMpPaHKe, pacliO3HABaHUE U
M3y4yCHHUE CBONCTB aMMHaKa, MPOBEJACHHUE KAYECTBEHHBIX pEaKIMi Ha HOH
aMMOoHUST W ¢ochaT-UOH U HU3yYEHUE TPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO
WCIOIb30BaHUE BUIAECOMATEPUATIOB), H3YyUYECHHE MOEIEH KPUCTANIMUYECKUX
pemérok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOILIECCOM
azcopOIMKM pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
NpOTHBOras3a, MoJIy4YyeHue, COOMpaHHWe, pACIO3HABAaHUE M W3YYCHHE CBOWCTB
VIJIEKUCIOTO Ta3a, MPOBEACHUE KAYeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYCHHE NPU3HAKOB HX IMPOTEKAHUsS, O3HAKOMJIEHHE C
OPOAYKIMEN CHJIMKATHOW MNPOMBINUIEHHOCTH, PEHIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTalIbl U UX COCIUHEHUS.



MeTaJuibl U UX COeIMHEHUS

OOmiass xapakTepUCTUKA XUMHUYECKHUX DOJEMEHTOB — METAJJIOB Ha
OCHOBAHUU HX IOJ0KEHUS B [leproanueckon cucreme XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoenusi aroMoB. CTpoeHHe MeTauioB. MeTtaminueckas
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUYECKUN PAJL
HaIpsoKeHUd metamioB. DuU3NUEeCKWe W XUMHUYECKHE CBOMCTBA METAJIOB.
O6mme crocoObl ToMydeHus: MeTawioB. [loHATHE O KOPPO3WHM METaJlIoOB,
OCHOBHBIE CIIOCOOBI 3amMTBhl UX OT Koppo3un. CruiaBel (CTayb, YYTyH,
JTIOpATIOMUHUMN, OpOH3a) ¥ UX IPUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

[Ilemounsle  MeTtaiuibl: nosioxkeHue B Ilepuoguyeckoil  cucreme
XUMUYeCKuX 3eMeHToB /. 1. MeHaeneeBa, CTpO€HHUE UX aTOMOB, HAXO0XKICHUE
B npupojse. dusznueckue M XUMHUYECKHE CBOMCTBa (Ha MHpUMEpEe HATpUSl U
kanust). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHHe IIeIOYHBIX
METAJUIOB U UX COETUHEHUM.

[IlenoyHO3EMENBHBIE METAJUIbI MAarHuid W KaJbLUW: IIOJO0XEHHUE B
Ilepnognueckorr cucreMe xumudeckux odnemeHTtoB [[. M. Menneneesa,
CTPOEHUE HMX AaTOMOB, HaXOXJCHHE B MpuUpoje. PU3NUYECKHEe U XUMHUYECKHUE
CBOMCTBA MarHus W Kaiblius. BaxHeline coequHEeHHs Kaiablus (OKCHJ,
TUAPOKCHU], o). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHEHUSI.

AnmoMuHuA: ToNokeHue B Ileprognyeckoil CUCTEME XHUMHUYECKUX
anemenToB JI. M. MeHueneeBa, CTpOCHHE aTOMa, HAXOXICHUE B IPUPOJE.
dusnyeckre M XUMUYECKHME CBOWCTBA altoMUHUA. AMPOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpO€HUE aTOMa, HAXO0XKIACHUE B npupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBa kene3a. OKcuabl, ruapokcunbl u conu xenesa (1) u
xenesa (III), ux coctas, CBOMCTBA U MOJIYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C O0OpasliaMu METaNIOB W CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaMHU, H3YYEHHE pE3yJIbTaTOB KOPPO3UHM METALIOB  (BO3MOXKHO
WCIOIb30BaHUE BHUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUSI OKCHIA
KaJIbIIUS ¥ HATpUsi C BOJOM (BO3MOXKHO HCIOJB30BAaHHUE BHUACOMATEPHUAIIOR),
UCCJIEOBAaHNE CBOMCTB KECTKOM BO/JIbI, ITPOIIECCa TOPEHHUSI KEJNEe3a B KUCIOPOJIE
(BO3MOKHO UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KaJlbl1s, ATIOMUHUSA, [IMHKA, KeJe3a
() u xenesa (III), meam (II), HaOmOAEHWME UM ONUCAaHHWE MPOLIECCOB
OKpAaIllMBaHHs TUIAMEHU HWOHAMHU HATpHs, Kalusg M Kajablus (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), UCCIIeNOBaHHEe aM(pOTEPHBIX CBOWCTB



TUAPOKCUAA ATIOMUHUS W THUAPOKCHIA IIMHKA, PEIICHUE IKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BakHelIe MeTajIbl U UX COSIUHEHUSI Y.

XHMHA U OKpYKA0LIasa cpeaa

BemecTtBa 1 Matepuasibl B TTOBCEIHEBHOM KM3HUW 4eoBeKa. be3omacHoe
WCIIOIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBast moMols npu
XUMUYECKUX 0KOrax U OTPaBICHHUSIX.

XUMHUYECKOE 3arpsI3HEHUE OKPYKalolllel cpenbl (MpeaenbHasi JomyCcTuMas
KoHIleHTparusi  BemiectB, jpanee — [I[JIK). Ponp xumum B pelieHun
AKOJIOTUUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB MaTEPUAIOB (CTEKIIO0, CIUIABBI METAJIOB, MIOJUMEPHbIE
MaTepHabl).

Mexcnpeomemmuie ceasu

Peanuzanusa mMexXnpeaMEeTHbIX CBS3EW NMPU U3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATUM, SBISIONIMXCS CUCTEMHBIMH JUJISI OTJEIbHBIX
MIPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KIacCU(PUKAIUi, TMEPUOANIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, HU3MEPEHHE, MOJENb, SIBJICHUE, MapHUKOBBIM
3¢ deKT, TEXHOIOT U, MaTepUaIbI.

duznka: MaTepusi, aroM, dJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJEKYJA, JIEKTPUUYECKUM 3apsijl, MPOBOIHUKH,
MOJIYIIPOBOAHUKH, JUAJIEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€  COCTOSIHME  BEIIEeCTBAa, TIa3,  pacTBOp, PacTBOPUMOCTb,
KpUCTA/NIMYECKass pEemI€TKa, CIUIaBbl, (U3UYECKHUE BEIUYUHBI, EIUHUIIBI
M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, apixaHue, buocdepa, 3IKOCUCTEMA, MUHEPATbHBIE
yI00pEHUsI, MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIIbHbIE BELIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaIbl, TOPHBIE TOPOJIHI,
TMOJIE3HBIE UCKOMIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3YNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHMsI TOCTHTAIOTCSA B XOJl€¢ OOY4YeHHS XUMHUHU B €IUHCTBE y4eOHOU U
BOCIIUTATENIbHOM  JEATEIbHOCTH B  COOTBETCTBUU C  TPATUIMOHHBIMU
POCCUHCKUMHU COLMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
NPUHATHIMA B OOIIIECTBE MpaBUIaMU U HOPMaMU MOBEIECHUSI U CIIOCOOCTBYIOT
IpolieccaM CaMOITO3HAaHMSI, CAMOPAa3BUTHSI U COLMATU3aLNN 00yYarOIUXCS.

JIM4HOCTHBIE  pe3ynbTaThl  OTPAXKAIOT T'OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMON TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAUUWA U
paclIMpeHue OnbITa ASSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOTr0 BOCIUTAHUS:

[IEHHOCTHOTO  OTHONIEHUS K  OTEUYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIEAUIO, NMOHMMAHUS 3HAYCHUS XUMHUYECKOU
HAyK{ B KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHpopMaliieli O TEepeAoBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOU H
OTCUECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaaaHCKOro BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HON, Y4eOHO-UCCIEeI0BATEIbCKON, TBOPUECKON M JIPYrUX
BHJIaX JESTEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JIEATEIbHOCTH
MIPU BBINOJIHEHUH yU4€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIOHMMAHUIO W  B3aUMOIIOMOIIM B  TpOIEccCe JTOM  y4uyeOHOM
JEeSATeTbHOCTH, TOTOBHOCTU OIICHMBATH CBOE MOBEICHHUE U TOCTYIKH CBOMX
TOBapUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEICTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO NMO3HAHUS:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XMMHUECKON pEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIIAIONIME
OCHOBY JIJIsl TOHUMAaHUSI CYIIIHOCTH HAYYHON KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSL MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHOM CPEIOH, O POJIM XUMHUHU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;



MO3HAaBaTEIbHbIC MOTHBBI, HAlpaBJICHHbIC HAa TMOJYYEHUE HOBBIX 3HAHUU
0 XUMHUM, HEOOXOJAuUMBbIEC IS OOBSICHEHUS HaOJII0JIaeMbIX TPOIIECCOB H
SIBJICHUM, TTO3HABATENHbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYJBTYPHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIHHON paboThl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEpATypoM, JOCTYHNHBIMHU  TEXHUYECKHUMHU  CpPEJACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

HHTEepeC K OOYYEeHHIO M IIO3HAHHUIO, JIF0OO3HATEIHbHOCTh, FOTOBHOCTH W
CIIOCOOHOCTh K €camM0OOpa3OBaHUIO, TMPOEKTHOW U  HUCCIEA0BATEIbCKOM
JeSATeTbHOCTH, K OCOBHAHHOMY BBIOOpPY HAMpPABICHHOCTH U YPOBHS OOyYEHHUS B
JIaJIbHCUIIIEM;

4) popmMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH >XM3HHU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3 *KU3HH, OCO3HAHUE TMOCIEACTBUNA U
HEMIPUSATHE BPEIHBIX MPUBBIUCK (YIMOTPEOJICHHS aJIKOTOJs, HApPKOTHUKOB,
KYpeHHUs), HEOOXOIUMOCTH COOJIFOACHUS MpaBuUiI  OC30MACHOCTH  TPH
oOpaleHny ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHON KU3HU;

S) TpyaA0BOr0 BOCIMTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YyUYCHHIO Mpodeccuil U Tpyaa pa3IudHOro
poza, yBaXeHUE K TPYAY U pe3ysibTaTaM TPYAOBOM JeATeIbHOCTH, B TOM YUCIIE
Ha OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUN MO XUMUM, OCO3HAHHBIM BBHIOOD
WHJUBUIYaJbHOW TPACKTOPUHM MPOAODKEHUS 00pa3oBaHHs C  Yy4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPEeOHOCTEH, yCHenrHoW TPO(PECCHOHATFHON NEATETFHOCTH € Pa3BUTHS
HEOOXOIUMBIX YMEHHUN, TOTOBHOCTH aJalTHUPOBAThCA B MPOGeCCHOHAIBHOM
cpene;

6) PK0JIOrH4eCKOro BOCIUTAHUS

AKOJIOTMYECKHU 11eJ1eCO000pa3HOEe OTHOIIEHHWE K MNPHUPOJAE KAK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTHU 370POBOI0
u Oe3omacHOro obpasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MIeCKOMY U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE I[EHHOCTH COOJIIO/ICHUS
nmpaBuJl OE30MACHOrO TOBEACHUS TpPU padoTe C BEHIECTBAMH, a TaKXKE B
CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMSI, TTOJTydaeMble TTPH U3yUYCHUH XUMUH, IS
pelIeHUsT 3aja4, CBA3aHHBIX C OKPYXKAIOWIEWM MPUPOJHOM CpEdOM, JIs
MOBBIIIIEHUST YPOBHSI JKOJIOTHYECKOW KYJIbTYPhl, OCO3HAHUS TJ100aTbHOTO
XapakTepa SKOJOIMYECKUX MpOoOJeM W MyTeM HX PEIIeHUs IMOCPEICTBOM
METOJIOB XUMUH, FKOJIOTUUECKOI0 MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B I103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIBHOM MPAKTHUKE.



METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMETHBIX pPE3YJIbTATOB BBUICISIOT 3HAYUMBIC JIJIS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBbIE TOHATHS (3aKOH, TEOpHs,
OPUHIMI, THUMoTe3a, (akT, CUCTeMa, NPOIECC, IKCIEPUMEHT W JPYroe.),
KOTOpBIE HCIIONB3YIOTCSI B €CTCCTBEHHO-HAYYHBIX YYCOHBIX TMpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHWW W3 OTUX MPEeIMeTOB  (OPMUPOBATH
MPEACTABICHUE O IIETOCTHOW HAy4YHOW KapTUHE MHUpPA, W YHHUBEPCAIbHBIC
ydeOHbIE JeUCTBUS (TI03HABATEIbHBIE, KOMMYHHKATUBHEIE, PETYJISATHBHBIC),
KOTOpbIE 00€CTeUnBarOT (OPMHUPOBAHHUE TOTOBHOCTH K CaMOCTOSATEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU JCSITEILHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornueckue AecTBUs:

YMEHHS UCITOJIB30BaTh MPUEMBI JIOTHYECKOTO MBINIJICHUS TP OCBOCHHH
3HAHWU: PaCKPBIBATh CMBICT XUMUYCCKUX TIOHATUH (BBIICIATH X XapaKTEePHbBIS
NPU3HAKH, YCTAHABIIMBATH B3aUMOCBSI3h C IPYTUMHU TIOHSITHSIMU), UCTIOJIH30BAThH
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX ()aKTOB W SBJICHHH, BRIOUpPATh OCHOBAHUS
U KPUTCPUH JUISI KIACCU(PUKAIMM XUMHUYECKHX BEIIECTB W XHMHYECKHUX
peaKinii, yCTaHaBIUBATh MPUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY OObEKTaMU
W3Y4YCHUS, CTPOUTHh JIOTUIECKUE PACCYKICHUS (MHIYKTUBHBIC, NETyKTUBHBIC,
10 aHAJIOTHH), JACNIaTh BHIBOABI U 3aKITFOUCHMUS;

YMEHHE TPUMEHATh B TMPOIECCE ITO3HAHMS TMOHATUS (TPEIMETHBIC H
METanpeMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOIb3yeMbIe B
XUMHUH, TPeoOpa3oBhIBATh IUPOKO TPUMEHSEMbIE B XHUMHH MOJCIIbHBIC
NPEICTABIICHUS — XUMUYSCKUN 3HAK (CHMBOJI JIEMEHTA), XUMHUUYEcKasi hopMmyria
U ypaBHEHHE XMMHUYECKON PEaKIMu — MPH PEIICHHH Y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJIETBHBIX TPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHbIE TPHW3HAKH HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEMIECTB M XHMHYECKHUX pEAKIUH, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJACTBCHHbIE CBS3M U TPOTHUBOpPEYHS B
U3y4aeMbIX TPOIECCaX U SBJICHHSIX.

Ba3oBble uccienoBaTebcKue 1eiCTBHUS:

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMS, a TaKXKe B KA4eCTBE OCHOBBI JJIsi (POPMHpPOBAHHS THIIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

MPUOOPETCHUE OMBITA 10 TUTAHUPOBAHUIO, OPTAaHU3AIMH W TIPOBEICHUIO
YUYCHUYECKHX OKCICPUMEHTOB, YMEHHE HaOJ0IaTh 3a XOJOM IpoIriecca,
CaMOCTOSITEITLHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (hOpMyIUpoBaTh 0000IIEHNUS



Y BBIBOJBI M0 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh
OTYET O MpoJIeTaHHOM padore.

PabGora ¢ ungopmanmei:

yMEHUE BBIOMpATh, aHATU3UPOBATH U HMHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMUHBIX BUAOB U (GOpPM MPEACTABICHHUSA, TMOIYy4aeMyl U3 pa3HbIX
UCTOYHUKOB (HAYYHO-TIOMYJSIpHAsl JIUTEpaTypa XUMHYECKOTO COJIEpP KaHMS,
CIpaBOYHBIE TMMOCOOWs, pecypchl HWHTepHeTa), KpUTUYECKH OIEHUBATH
MIPOTUBOPEUYHBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHSITh Pa3IU4YHbIC METOJIbI U 3aMpPOChHl MPU MTOUCKE U O0TOOPE
UHGOpPMAIIMM ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX W MO3HABATENBHBIX 3aJ1a4 ONMPEACIEHHOT0 TUTIA, TPUOOPETEHUE OTBITA
B 00JIaCTH UCIOJb30BaHUSI UHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOH aKTUBHOI'O WCIOJIb30BAHUSI PA3JIMUHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOUPATH ONTUMAIbHYIO (OPMY MpPEICTABICHUS
uHGOpMAIIMK U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamMi, Ipyrumu GopMaMu rpaduku U UX KOMOMHALUSAMU;

YyMEHHE WCIOJIb30BaTh MW aHAJMU3UpPOBaTh B IIpolecce Y4eOHOU U
UCCJIEA0BATEIbCKOM NEeATEITbHOCTH uHbOpMAaIIIO 0 BIIUSIHUA
MPOMBIILJIEHHOCTH, CEJIbCKOIO XO034iCTBA M TPAHCIOPTA HA COCTOSIHUE
OKpYKaroIIeH MPUPOJHON CPEJIBI.

KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

YMEHHUS 3a/JaBaTh BOIPOCHl (B XoJe auaynora U (WIM) JUCKYCCHH) IO
CYIIECTBY OOCYXKTaeMoil TeMbl, (OPMYIHPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHTEJIbHO BBITIOJTHEHMS TIPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEACTAaBIATh IMOJyYeHHBbIE pe3yJbTaThl  IO3HABATEIbHOM
NEATETbHOCTY B YCTHBIX M THCHbMEHHBIX TEKCTaX; J€JaTh IPE3eHTALUIO
pE3yJAbTATOB  BBHIMIOJIHEHUS XUMHUYECKOrO JKCIepUMEHTa (J1abopaTopHOTO
OTbITa, TA0OPATOPHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO
MIPOEKTA);

yMEHUSI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMN
MO3HABATEILHOM M  HCCIENOBATENbCKON  JEATEIIbHOCTH TMPU  PEIICHUU
BO3HUKAIOUIUX MPOOJEM Ha OCHOBE yu€ra OOLIMX MHTEPECOB U COIIACOBAHMS
no3unuid  (oOcyxneHus, OOMEH MHEHHSIMH, «MO3TOBbIE  IITYPMBI»,
KOOpJIMHAIMSI COBMECTHBIX JCHCTBHI, ONpENEICHUE KPUTEPUEB IO OLICHKE
KauyeCcTBa BHITIOJTHEHHON pabOThI U Apyrue).

PeryiasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITENIbHO OINpPEACNATh LENH ACATENbHOCTH, IIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO



JeSTeNbHOCTD, BRIOUpATh Hauboee 3pEeKTUBHBIE CIIOCOOBI pEeICHUsT YUEOHBIX
Y TO3HABATEIbHBIX 3aJlad, CaMOCTOATEIBHO COCTABIATh WM KOPPEKTUPOBATH
PEJIOKEHHBIA AJITOPUTM JACHUCTBUM IPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTYYCHUS HOBBIX 3HAHWN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUAX,
OLICHUBATH COOTBETCTBHUE MOJIYYEHHOTO PE3yJIbTAaTa 3asIBJICHHOMN LEIU, YMEHHE
UCIIOJIb30BATh W AHAJU3MPOBATH KOHTEKCThI, TNpPEIJaraéMbleé B YCJIOBHHU
3aJJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpenMeTHBIX peE3yJbTATOB IO OCBOCHHIO 00S3aTEIIBHOTO

CoJlep KaHMsl, YCTaHOBJIEHHOTO JaHHOM (enepaibHON paboyelt Mmporpammoi,
BBIJICIIIOT: OCBOCHHBIE O0YUYAIOIIMMICS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI
JNeUCcTBUM, creuuduyeckue sl TpeAMETHONM o0mactTu «XuMHUS», BUIBI
JNEATENIBHOCTH MO TMOJYYEHUID HOBOIO 3HAHUS, €ro HHTEPIPETALNH,
IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonmy oOydenuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa,
XMMHYECKUHN 3JIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpPOIHASI U HEOAHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHasi Macca, KOJMWYECTBO BEIIECTBA, MOJb, MOJSPHAs
Macca, MaccoBas JOJ1 XHMHUYECKOrO DJJIEMEHTa B COEAUHEHHH,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCIOTA, OCHOBAaHMHE, COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKasl PEaAKIIHS,
KJIacCU(pUKaIUs peakIuii: peakIuu COeAUHEHUsI, PeaKIIUU Pa3JIOKEHUS,
peakiMy 3aMenieHusi, peakuu OOMEHa, 5K30- M DHIO0TEPMHUYECKHUE
peakimu, TeroBor 3GGeKT peakiuu, SApO aToMa, dJIEKTPOHHBIN CIIO0M
aTomMa, aTOMHas OpOuTandb, paadyc aromMa, XHUMHYECKas CBS3b,
MOJISIPHAsE W HENOJIApHAsh KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, HWOH,
KaTHOH, aHWOH, PACTBOP, MaccoBasl JOJS BellecTBa (MpPOIEHTHAs
KOHIICHTpAIUs) B paCTBOPE;

e WUIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX TMOHSATHU U
MIPUMEHSTH 3TU MTOHATHS MPU ONMMCAHUU BEILIECTB U UX MPEBPALLICHUN;

e HCIIOJNIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpeAensaTh BaJIGHTHOCTh aTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCIMHEHUSAX, CTENEeHb OKHUCJICHUS JJIEMEHTOB B  OWHAPHBIX
COEIMHEHNUAX, MPHUHAMICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy



COCMHEHMI 1o (PopMyliaMm, BUA XMUMHUYCCKOW CBSI3HM (KOBAJICHTHAS U
WOHHAS) B HCOPTAaHMUYECKUX COCAMHCHUSAX;

packpeiBate cmbicn llepuomnueckoro 3axkona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TTOHMMAaHUE TIEPUOAUICCKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX TMojoeHus B [lepuonnueckoii cucreme,
3aKOHOB COXpPAHEHUS MAacChl BEHIECTB, OCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yYeHUsI, 3aKOHa ABOTaJIpO;

OMKCHIBATh W XapaKTepwu3oBaTh TaOnuuHyio ¢opmy Ilepuommueckoi
CHUCTEMBbl XHMHYECKHX DJICMCHTOB: pa3IMyaTh IIOHATHS <«TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)», Manbie
U OOJBIINE TIEPUOJIBI, COOTHOCUTH 0003HAYEHHMSI, KOTOPhIE UMEIOTCS B
tabnuue «llepmonnueckass cucrema XuUMHYecKuX saemeHToB JI. W.
MenpeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsAl sapa, OOIIee YHUCIO
AJIEKTPOHOB U PACTIPECIICHHE UX TI0 SJIEKTPOHHBIM CJIOSIM);
KIacCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMCHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUUYCCKHE PEAKIMH (10 YUCIY M COCTaBY YYaCTBYIOIIUX B
pEaKIMK BEIIECTB, M0 TETIOBOMY 3P hEKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHUE CBOMCTBA BEILIECTB
pasIUYHBIX ~ KJIAcCOB,  TOATBEpXKIAash  ONHWCAHUE  IPHUMEPAMH
MOJICKYJISIPHBIX YPABHCHHH COOTBETCTBYIONIUX XUMHUYECKHUX PCAKIINI;
POrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBCHHOTO COCTaBa, BO3MOXXHOCTH TPOTECKAHUS XUMHUYECKHUX
MIPEBPAIICHUNA B PA3IMYHBIX YCIIOBUSX;

BBIUHCIISATh OTHOCHUTENIBHYIO MOJEKYJISIPHYI0O U MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »dJeMeHTa 1o dopmyre
COEIMHEHHS, MacCOBYIO [OJII0 BEIIECTBA B pPACTBOPE, MPOBOIUTH
pacu€Thl IO YpaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSATh OCHOBHBIC OIEpAllMd MBICIUTETLHON NIeATETbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, 0000IIeHWe, CHCTeMaTU3aIuIo,
KJIacCHU(DUKAITUIO, BBISBICHUE TMPUYUHHO--CIICCTBEHHBIX CBS3CH — IS
W3YYCHHUS CBOWCTB BEHIECTB M XMMHYECKUX PEAKIUH, €CTeCTBCHHO-
Hay4yHbIE  METOJbl  TMO3HaHUS —  HAOIIOJEHHE, HU3MEpPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

CleoBaTh MpaBWjaM  TIOJB30BAaHUS  XUMHYECKOM TOCYAOH W
7abopaTopHbIM O0OpYAOBaHUEM, a TaKKe MpaBUiaM OOpaIlEHUs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU IO BBIOJIHEHHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB MO TMOJYYEHUI0O U COOHMPAHUIO



K

razo00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  ONPEANEIEHHOW MACCOBOM  JOJEW  PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATHh U MPOBOJAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C TOMOUIBIO
UHAUKATOPOB (JIakMyc, peHondTanernH, MeTUIOPaHX U Ipyrue).

KOHI[y oOyueHusi B 9 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YJAIOIITNXCS YMCHMUIA:

pPACKpbIBATh CMBICI OCHOBHBIX XHUMHUYECKUX NOHATHN: XUMWYECKUHN
3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEILECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCIICHHs, XMMHMYECKas peaklusi, XUMHUYECKass CBA3b, TEIUIOBOU
adext peakuuu, MOIb, MOJSPHBIA O0BEM, PacTBOP, SIECKTPOIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs TUCCOLMALUS, PEAKIIMU HOHHOIO
oOMEHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHUE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBHUTENb, OKHCIEHHME W  BOCCTAHOBIICHHUE,
alnorponusi, amMQpOTepHOCTh, XHUMHUYECKas CBS3b (KOBaJIEHTHAs,
VOHHAs, METaJUINYECKasi), KPUCTANIMYECKAs pEETKA, KOppO3us
METaJUIOB, CIUIAaBbI, CKOPOCTh XHMHMYECKOM pPEaKIuH, IPEICIbHO
nonycrumas koHuentpauus [1JIK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHU H
IIPUMEHATH 3TU NOHATUSA IIPU ONIMCAHUU BELIECTB U UX NPEBPALLECHUM;
UCTIOJIb30BaTh XUMHYECKYI0O CHUMBOJHUKY [UIsl COCTaBIICHUS (PopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

ONpEAENATh BAJCHTHOCTh U CTEINEHb OKUCIEHUS XHUMUYECKUX
JIEMEHTOB B COCIAMHEHUAX PA3JIUYHOIO COCTABA, NPUHANIECKHOCTD
BEIIECTB K OIpeneIEHHOMY KJIacCy COEAMHEHHH Mo (opmyiam, BUT
XUMHUYECKOM CBs3M (KOBaJ€HTHAs, MWOHHAs, METAJJIMYeCcKas) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsij MOHA M0 XUMUYECKON (opMyIie,
XapakTep cpeApl B BOAHBIX PAacTBOPAX HEOPTAHUYECKMX COCAMHEHMWM,
THII KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHUMAHHUE: ONHUCHIBATh U XAPAKTEPU30BATh
TabnnuHyto popmy [leprnoauueckoil cucTeMbl XUMHUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «JIaBHas noArpynna (A-rpymnmna)» u «noOodyHas
noarpynmna (b-rpynna)», mansle U OosbllIME€ NEPUOJbI, COOTHOCUTH
0003HauYEHUsl, KOTOpPbIE HUMEIOTCS B TMEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHMsSI AaTOMOB XUMHUYECKHUX



3JIEMEHTOB (COocTaB U 3apsj sjApa, oOIlee YUCIO AJIEKTPOHOB U
pacmpenieneHue HUX 10 DJIEKTPOHHBIM CJI0sIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTHU B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npenesax MaJbIX MEPHUOAOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB,;

KJaccu(UIUpPOBaTh  XUMUYECKHE  DJIEMEHTHI,  HEOpraHUYecKue
BEIIECTBA, XUMUUYECKHE PEAKIINH (TI0 YUCTY ¥ COCTaBY YYaCTBYIOIIUX B
peaKIy BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEeTeHEN
OKHCJICHUS] XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME U ClielU(PUUEecKue XUMUYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJTBEPKJasi ONUCAHUE
pUMEpaMHu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XMMHUYECKUX PEaKIUi;

COCTaBJIITh YPaBHEHHUS DJIEKTPOIUTUYECKON JHUCCOIMAIMN KHUCIOT,
LIEJI0YEM M COJIEH, MOJIHBIE M COKpAllEHHBIE YPABHEHMS peEakLUu
MOHHOTO  OOMEHa,  ypaBHEHUS  peaKUUM,  MOATBEPKIAIOIIUX
CYIIIECTBOBAHHE M'EHETUUECKOM CBS3M MEXKIY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOI0 OaaHca ITUX PeaKLUid;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUSI XMUMHYECKUX IPEBPAIICHUI B pPa3IMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYI0O M MOJISIPHYKO MAaCChI
BEIIECTB, MAacCOBYIO JIOJI0 XMMHUYECKOTO »3JeMeHTa 1o (opMmyie
COEIMHEHHUs, MAacCOBYIO [IOJKO BEUIECTBA B pPAacTBOpPE, MPOBOJIUTH
PacyEThI MO YPaBHEHUIO XMMUYECKOUW peaKIuu;

coON0aTh  MNpaBWia  MOJb30BAaHUS  XMMHUYECKOW TOCYI0M U
7abopaTopHbIM 00OpYJIOBAaHMEM, a TaKXe IMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMU TI0 BBIMOTHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOUPaHUIO
ra3000pa3HbIX BENIECTB (aMMHaKa U YIIIEKUCIIOro rasa);

NPOBOJUTH  PEAKIUMHU, TMOATBEPKAAIONINE KAaueCTBEHHBIM COCTaB
pa3IUYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyiabdar-,
THJIPOKCHU-MOHBI, KATHOHBI aMMOHHS W MOHBI WU3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB;



e TPUMEHATH OCHOBHBIC ONEPAIMHM MBICIUTEIBHON ACSITEIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0O00IIeHHEe, CHUCTEMaTH3aIHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€H — JJIT U3y4YEHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKINi, eCTECTBEHHO-HAYYHBIE METOIbI
NO3HAHMS — HAOMIOJICHHEe, U3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpPOHHBbIEe (LU (POBbHIE)
KonTtpoabHbie IIpakTH4eckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThbI
Pa3znea 1. IlepBoHayajibHbIe XMMHUYECKHE MTOHATHS
Xumus — BakHasi 00J1acTh

11 €CTECTBO3HAHMUS U 5 0 ’ bubmuorexa [JOK

' MIPAKTUYECKOU EATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIoBeKa

12 BemnrectBa 1 xuMuueckue 15 | 0 bu6nuorexa [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3znen 2. BaxHeillune npeacTaBuTe/ M HEOPraHM4eCKNX BeleCcTB
)1 Boznyx. Kucnopon. I[Tonsitue 6 0 0 bu6nnoreka [IOK

' 00 okcHugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonsatue o kuciorax 3 0 1 bubnuoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubnuorexa LIOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 | | bubmuorexa [JOK

' HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c

Hroro no pazgeny 30




Paspnen 3. Ilepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux jiemeHToB JI. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE P€AKIHH

[Tepuonuueckuii 3aKOH U
[lepnonnueckas cucrema

bubnuorexa [IOK

3.1 XUMHYECKUX 31eMeHTOB /l. 1. 7 hitps//m.cdsoo.ru/7f41837c
Menpaene-eBa. Ctpoenue
aToma
XuMHu4ecKast CBI3b.
39 0 3 but6mmoreka [IOK
’ KHCITHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
1 15 bubmuorexa [IOK
TOTO 1o pasaety https://m.edsoo.ru/7f41837¢
P Hoe BDEMS 3 but6mmoreka [IOK
e3epB p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME




9 KUIIACC

KosmnuectBo yacos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHMe pa3/iesioB U TeM Korrrporsmeie  Mpariseckue (undposbie)
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3znen 1. BenecTBO M XUMHMYECKHUE PeaKIUn
11 [ToBTOpenue u yriay6neHue 3HaHUN 5 1 0 bubnmoreka [JOK
OCHOBHBIX pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmorexa [IOK
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHALIHS. g | 1 bubnmnoreka [JOK
XHWMHUYECKUE PEAKLINN B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTasIbI M UX COeANHEHUS
51 OO01mas xapaKTepUCTHKa XUMUYECKUX 4 0 | bubnmoreka [JOK
sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX Bu6morexa [IOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocop u 7 0 1 hitps://m.cdsoo.rw/7E4 1636
UX COEAVHEHUS
54 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX g | ’ bubmmorexa [IOK
aneMeHToB IV A-rpynmnsl. Yriaepona u https://m.edsoo.ru/7f41a636




KpCMHI/Iﬁ 1 UX COCONHCHUA

Hroro no pazgeny 25
Pa3gen 3. MeTa/sibl M UX COeANHEHUS
bu6mmoreka LIOK
1 7 4
3 Obmue cBolcTBa MeTaLIOB https:/m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueiimnie MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemiecTBa 1 MaTepuanbl B >KU3HH YeJIOBEKA 3 bubnmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3Yy4YeHUs o0pa3zoBaTesibHbIE
padoTbI padoThI
pecypchbl

| [Ipenmet xumuu. Posb xumuu B | 0 0 bu6mmoreka [IOK
YKU3HM 4yesioBeka. Tena u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

) [TonsiTie 0 METOIaX MO3HAHUS B | 0 0 bubmuorexa [JOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1

3 «IIpaBuna paboThl B TabopaTopuu u | 0 | bu6mmoreka [JOK
npuémMbl 00paIeHHs C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYTOBAHUEM)

4 YucTele BelnecTBa 1 CMECH. | 0 0 bu6moreka [IOK
Crioco0wI pazneneHus: cmecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Pa3nenenue cmeceit (Ha npumepe 1 0 1 bubmmorexa LOK

! . pHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH MIOBAPESHHOMN COJIN)»
bu6mmorexa [IOK
A 1

6 TOMBL H MOJICKYIIBT 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE dJIEMEHThI. 3HAKH | 0 0 bubnuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
IT 1
8 POCTBIC 1 CAONTIHIE BEIECTRA 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢




but6mmoreka [IOK

A -
? TOMHO-MOJICKYIVPHOE YHCHHE 03.10.2023 | https:/m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUIECKas (hopmyra. bu6nmoreka [IOK
BaneHTHOCTh aTOMOB XMMHUYECKHX 05.10.2023 |  https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTtHOCHUTENIbHAS aTOMHAs Macca.
11 OtHocuUTeNbHAsE MOJIEKYIIIpHAS bubmmorexa HOK
y P 10.10.2023 |  https://m.edsoo.ru/ff0d323¢c
Macca
MaccoBas 10711 XMMHAYECKOTO bubnuotexa [JOK
12
3JIEMEHTA B COEIMHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. MoJib. bubmuorexa [JOK
MomnsipHast macca 17.10.2023 |  https://m.edsoo.ru/ff0d5230
14 DU3UYECKUE U XUMUUYECKHUE but6mmoreka [IOK
SIBJICHUsI. XUMHUUYECKas pEaKLIHs 19.10.2023 | https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycia0BUS MPOTEKAHUS bubnuorexa LIOK
XUMHUYECKHUX PEAKLUN 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEILIECTB. bu6mmoreka [IOK
XHUMHUUYECKUE yPaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHCHUSIM buomorera [IOK
» P . 07.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
Knaccudukanus XuMruueckux
18 €aKIui (CoeTUHEHUS bubmorexa OK
peai ! ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
paslioKeHus, 3aMeIeHUs, 0OMEeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubmmorexa [LIOK




sHImKIoneucT. O000ImEHHE U 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3alus 3HAaHHHA
Kontponbnas pabota Nel o teme
but6mmoreka [IOK
20 «BemecTBa 1 XuMH4uecKue
16.11.2023 | https://m.edsoo.ru/ff0d4290
peaKIm
Bo3nyx — cmecsk razos. Cocras
21 Bo3nvyxa. Kucinopong — npiieMeHT U Bubmaorexa IJOK
IR p 21.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
OU3NYECKUE U XUMUYECKUE
2 CBOMCTBA KHCJIOpOJa (peakuuu bu6muoreka [IOK
okucnenus, roperne). [lousitue 06 23.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOslI MosTydeHus: KUCI0po/ia B
bu6moreka [IOK
23 1abopaTopuH U IPOMBIIIUICHHOCTH.
28.11.2023 | https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciaopoaa
TemnnoBoii 3 ekt xumudeckon
peaKuu, MOHSATHE O
24 TEPMOXMMHUYECKOM YPaBHECHUU bubmiorexa HOK
P P ’ 30.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX
peakuusax
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar H3H€I§I/Ie(1];03ﬂyra CIOCOOBI lro buomorera [IOK
P yRL, 05.12.2023 | https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALCHUS
ITpaktuueckas padora Ne 3 o Teme
26 «ITonyuenue u cobupanmue bubmorexa HOK
. 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOMCTBY»
27 Bonopon — snemMeHT u npocroe bu6mmoreka [JOK




BeniecTBo. Haxoxnenue B npupojie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMHUYECKHE
28 cBOMCTBa Bogopoaa. [IppMenenue bubmmorexa [OK
Aopona. 1'p 14.12.2023 | hitps://m.edsoo.ru/ff0d4ddo
BOZIOpOAA
29 IloHATHE O KHCIIOTAX U COIIX bubmmorexa [OK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmostydeHus: BOAOpoaa B bu6nmoreka [IOK
naboparopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTueckas padora Ne 4 o Teme
31 «[Tonmyuenne u cooupanue bubmorexa HOK
i P 5 26.12.2023 | https:/m.edsoo.ru/ff0d4f42
BOJIOpO/a, M3yYEHHE €r0 CBOMCTBY
1 Mounsipabiii 00BEM ra3oB. 3aKOH bu6nuoreka [IOK
ABorajapo 28.12.2023 | https://m.edsoo.ru/ff0d542¢e
Brrunciienus 00bEMa, KoJIM4ecTBa
33 BEIlleCcTBa ras3a I10 ero N3BeCTHOM Enbmiorexa HOK
H . Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus 00EM0B ra3oB I10
34 YPAaBHEHUIO PEaKIMU Ha OCHOBE bu6nuorexa [IOK
3aKOHAa 00BEMHBIX OTHOIIEHUI 11.01.2024 | https://m.edsoo.ru/ff0d5708
rasoB
35 DOU3UYECKUE U XUMUYECKHUE bubmnotexa [JOK
CBOICTBA BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [lonarue 00 bubnuorexa [JOK
WHJIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59¢e2
37 Bopa kak pactBopuTeb. bu6nuoreka [IOK
Hacrmiennrsle 1 HEHACHIIIICHHEBIE 23.01.2024 | https://m.edsoo.ru/ff0d5b40




pacTBOPBLI. MaccoBas mos
BCIICCTBA B paCTBOPC

[TpakTrueckas padorta Ne 5 mo teme
«IIpuroroBiieHre pacCTBOPOB C

but6mmoreka [IOK

38 onpeaeIEHHON MacCOBOM 10eH 25.01.2024 | https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbhas padora Ne2 o Teme bu6mmoreka [IOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUPUKALINS, but6mmoreka [IOK
HOMEHKJIaTypa 01.02.2024 = https://m.edsoo.ru/ff0d664e
[Tonmyuenue 1 XuMU4ecKue
41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U bubmmorexa HOK
’ 06.02.2024 | https:/m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHIIOB
4 OcCHOBaHUSA: COCTaB, but6mmoreka [IOK
KiaccuuKalys, HOMEHKIATypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenue u XuMu4ecKue bubnuorexa LIOK
CBOWCTBAa OCHOBAHUU 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, but6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tomyyenue u XumMuIecKue bu6nmoreka [IOK
CBOWCTBA KUCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCOéLII) n)i)nyq)eHI/m XI/IMI/I‘IZSKI/IC bubmmorexa LOK
. ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
47 [IpakTueckas padora Ne 6. bu6nuoreka [IOK
Pemenue skcnepuMeHTanbHbIX 27.02.2024 | https://m.edsoo.ru/00ad9b7c




3aaa4 110 TCMC «OCHOBHBIE KJ1aCChI
HCOPTraHNYCCKUX COCJIMHECHMIT

I'emetnueckas cBSI3b MCXKOY

but6mmoreka [IOK
48 KJIACCAMHU HEOPTaHUYECKUX
o 29.02.2024 | https://m.edsoo.ru/00ad9a50
COeMHEHUH
49 O0600611eHre U cucTeMaTU3alus bu6mmoreka [JOK
3HAHUI 05.03.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbnas pa6ota Ne3 no teme
50 "OCHOBHBIE KJIaCCHI bubnmorexa HOK
. 07.03.2024 | https://m.edsoo.ru/00ad9¢ela
HEOPTaHWYECKUX COSAMHECHHIA
[TepBbie mOMBITKH KiTacCUPUKAITTT
51 XUMHYECKHX dJIeMeHTOoB. IloHATHE O bubnmorexa LIOK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIMIaxX CXOAHBIX 3JICMEHTOB
[Teproauueckuii 3aKOH U
50 [lepuoanueckas cucrema bubmuoreka [JOK
XHMHYECKUX dj1emMeHnToB Jl. M. 14.03.2024 | https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuoapl, rpymmobl, HOATPYIIEI bubmmorexa LIOK
p » TPY ’ Py 19.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nmoreka [IOK
saep. M3oTonsl 21.03.2024 | https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK
55 aToMoB 31eMeHTOB [leproanueckoit Bubmorexa IIOK
P 09.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MeHnneneeBa
56 XapaKkTepucTUKa XUMHIECKOTO bu6mmoreka [IOK
DJIEMEHTA TI0 €T0 MOJI0KEHHIO B 11.04.2024 | https://m.edsoo.ru/00ada824




Ilepnonnueckoii cucreme /1. M.
MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa
JUISL PA3BUTHS HAYKH U NTPAKTUKU. [[.

but6mmoreka [IOK

57
N. MenneneeB — y4€HbIH, Ie1aror 16.04.2024 |  https://m.edsoo.ru/00ada96e
U TpaXkIaHUH
53 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bu6mmoreka [IOK
XUMHYECKUX IIEMEHTOB 18.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnast xuMmuaeckas CBI3b buomorera [IOK
23.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipHas bu6mmoreka [JOK
XUMHYECKAS CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab8
KoBanentHas HenomnsipHas bu6mmoreka [JOK
61
XUMHUYECKAS CBI3b 30.04.2024 | https://m.edsoo.ru/00adaab9
bub6mmoreka [IOK
62 C
TCHCHb ORHCICHI 07.05.2024 | https://m.edsoo.ru/00adae28
63 OKuCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu 14.05.2024 | https://m.edsoo.ru/00adb076
64 OKuCIUTeIN 1 BOCCTAHOBUTEIIH brGmotera [IOK
16.05.2024 | https://m.edsoo.ru/00adb076
KonTponbhas padora Ne4 o Teme
65 «Ctpoenne atoma. XuMHIECKast bubmorexa [IOK
P . 21.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PeseprubIil ypok. O6001eHIE 1 bu6nmoreka [IOK
cucTeMaTU3alus 3HaHu https://m.edsoo.ru/00adb33c
67 HroroBas koHTpoNbHAs paboTa bu6nmoreka [IOK




https://m.edsoo.ru/00ad9cb2

68

PezepHblil ypok. O60011eHNE U
CHCTeMaTH3alus 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10
[NPO'PAMME
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9 KUIIACC

KosnmnuecTBo yacos JJ1eKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrpoabubie | IlpakTuueckue a p
n/n Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

[lepuonnueckuit 3aKoH.

| Ilepuoanueckas cucrema | 0 0 bubmmorexa [LIOK
XUMHUYECKHX djiemeHnToB 1. H. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 0 0 bubmmorexa [IOK

N 07.09.2023 | https://m.edsoo.ru/00adbob6

MIEPBBIX TPEX MEPUOIOB

3 Krnaccugukanuus u HoMeHKIaTypa 1 0 0 bu6nuorexa [LIOK
HEOPTaHWYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckou CBSI3U U THUIIBI 1 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023 |  https://m.edsoo.ru/00adbac6
KonTponbhas pabora Nel no Teme
«IloBTOpeHue u yriyoiaeHue

5 . 1 1 0
3HAHMW OCHOBHBIX Pa3/eloB Kypca 19.09.2023
8 knacca»
Kiaccudukamnms XuMruaecKux

6 €aKIIMi M0 pa3TuIHBIM 1 0 0 bubmmorexa OK
peai P 21.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaAM
[ToHATHE O CKOPOCTH XUMUYECKOU

7 eakuu. [IoHsATHE O TOMOTEHHBIX 1 0 0 bubmmorexa [IOK
POAITA. 26.09.2023 | https://m.edsoo.ru/00adbe9a

U TCTCPOIrCHHBIX PCAKIUAX




[lonsTHE 0 XUMUYECKOM
paBHOBecuH. PaKTOPBI,
BIIMSIIOILME HAa CKOPOCTh

bu6mmoreka [IOK

3aga4»

8
XUMHYECKOW PEaKUU U 28.09.2023 | https://m.edsoo.ru/00adc28¢c
MOJI0KEHNE XUMUYECKOTO
paBHOBeCHs
9 OKucauTeNnbHO- bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPOIUTUYECKOMN
10 nucconuanyu. CHIbHBIE U ClIa0bIe bubnmorexa [IOK
' 05.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnnle ypaBHEHUS pEaKIIUU Bubmorexa IIOK
P peaxt 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
2 OCHOBaHUU B CBETE bu6mmoreka [JOK
npeAcTaBiIeHU 00 12.10.2023 | https://m.edsoo.ru/00add5d8
BJIEKTPOJTUTAYECKON AUCCOUALINU
XHUMHUYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHUN 00 Bubmorexa IIOK
P . 17.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIT
14 IlonaTue o ruaponnse cojeu Bubmorexa IIOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
1 O06o001IeHre U cCUCTEMaTH3aIUs bubnuorexa [JOK
3HaHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktrueckas padora Ne 1.
16 «Penrenne skcriepuMeHTAIILHEIX bubmmorexa [OK
P 26.10.2023 | https://m.edsoo.ru/00addbfa




Konrtponsnas padora Ne2 o reme
«OJIEKTpOINTHYECKAs

bubmuoreka [JOK

17
nucconuranys. XuMU4eCKre 07.11.2023 | https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOPaX»
OO01mas xapakTepuCTHKa
18 ranI(I)IreHOBp XI/IMI:/I‘ICCKI/IC CBOMCTBa bubmmorexa HOK
i 09.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjaopa
Xnoposoaopoa. CossiHast
19 KI/ICJfOTa in?vw?qecxne CBOIICTBa bubmmorexa OK
’ ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MoJy4eHue, NpUMEHEHUE
[Ipaktuyeckas padora Ne 2 o
20 teMe «llomyduenue conssHon Bubmmoreia LIOK
1 N . 16.11.2023 | https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3y4eHHUE €€ CBONCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKLU, €CIIU OAUH bubmmorera [IOK
P, 8 21.11.2023 | hitps:/m.edsoo.ru/00ade488
W3 PEareHToB JIaH B U30BITKE
” OO6mras xapakTepucTUKa bu6mmoreka [JOK
anemeHToB VIA-rpymnmbl 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHbie MOIU(PUKALIUN
3 cepsl. Haxoxnenue cepsl u eé bu6mmoreka [JOK
COEIMHEHUI B IPUPOJE. 28.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBo10pOI, CTPOCHHE,
24 (I)I/II;I/ILIGSKII/:I)Ci XI/II;II/IquKHe Bubmmorexa LIOK
. 30.11.2023 | https://m.edsoo.ru/00ade802
CBOIiCTBa
)5 Oxcunpl cepbl. CepHast KUCIIOTA, bu6mmoreka [JOK
(u3HUecKre U XUMUICCKUE 05.12.2023 | https://m.edsoo.ru/00adea28




CBOﬁCTBa, MMPUMCHCHUC

XUMHYECKHE pcaKknuuy, JCxKaluue B
OCHOBE IMTPOMBIIIJIEHHOT'O crnocoba
MMOJIYYCHUA cepH0171 KHCJIOTHI.

but6mmoreka [IOK

26
XHWMHUYECKOE 3arpsA3HEHUE 07.12.2023 |  https://m.edsoo.ru/00adec8a
OKpY’KaIoIlIeH cpe/ibl
COCTMHEHUSMU CEPBI

7 Brrunciienue MaccoBoi 10Ju bubmuorexa [IOK
BBIXO/1a ITPOIYKTA PEAKIINH 12.12.2023 | https://m.edsoo.ru/00adec8a
OO1m1ast XxapaKTepuCTHKA
aJIeMeHTOB VA-Tpymmsl. A30T,

28 acTpocT aHeHI/IIe)}];HH HUpoJie bubmorexa HOK
pactipoctp PHPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeca6
(du3HYecKre U XUMHYICCKUE
CBOMCTBA
AmMuax, ero puzndecKkue u

29 XHMHUYECKHE CBOMCTBA, IOIy4YCHHE bubmmorera [IOK

> HOIYA 19.12.2023 | https://m.edsoo.ru/00adf004
Y IpPUMEHEHHUE
[paktuyeckast padota Ne 3 o
30 teme «llomyyeHne amMmmuaka bubmorexa [IOK
e " ’ 21.12.2023 | https://m.edsoo.ru/00adf180
W3Y4YEHHE ero CBOMCTBY

31 A3oTHas KucioTa, e€ Gu3nvecKkre bu6nmoreka [IOK
1 XUMHYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHre HUTPATOB U COJIEU
aMMOHHS B KAYECTBE

32 MHHEPaIbHBIX YI00peHUI buomorera [IOK

P YAOOP ' 28.12.2023 |  hitps://m.edsoo.ru/00adf518

XHUMUYECKOE 3arpsi3HEHNE
OKpYKarollei cpeasl




COCAMHCHUAMHU a30Ta

®docdop. Oxeun pocdopa (V) u
dhocdopnas kucnota, puznyueckue

Bbu6moreka [IOK

33
1 XUMHUYECKHUE CBOMCTRA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonb3oBanue pocdaTtoB B
34 Ka4yeCTBE MUHEPAIBbHBIX bu6mmoreka [IOK
ynoOpeHui. 3arps3HeHne 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
Yraepona, pacnpocTpaHeHHUE B
35 npu Ez[e gnsnzecxie u bubmorexa OK
PHPOZE, . 16.01.2024 = https://m.edsoo.ru/00adfd9¢
XUMUYECKHUE CBOWCTBA
Oxkcunpl yriaepoja, ux
¢bu3nvecKre 1 XUMHUYECKUE
36 CBOMCTBA. DKOJIOTHYECKHE bubmmorexa [OK
] 18.01.2024 |  https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIC C OKCHUIOM
yriepoaa (IV)
37 VYronbHasg KUCIOTA U €€ COTN bubmorexa OK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o
18 teme "llonmydeHne yriieKuciaoro bu6nmoreka [IOK
raza. KauectBeHHas peakuus Ha 25.01.2024 | https://m.edsoo.ru/00ae027¢
kapOoHat-uoH"
[lepBoHavanbHbIE TOHATHS 00
39 OPraHUYECKUX BEIIECTBaxX KaK O buomorera [IOK
P 30.01.2024 | https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepoia
40 KpeMmuuii u ero coennnenus bu6morexa [LIOK




01.02.2024 https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padota Ne 5.
Al Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [IOK
3a7a4 o TeMe «BaxHenmme 06.02.2024 | https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI ¥ UX COEINHEHUA
Konrtponbnas padora Ne3 o reme
42 «Baxxuenne HeMeTaUIbl U UX Enbmiorexa HOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCIUHEHS
OOmrast xapaKTepHCTHKA
XUMHUYECKHUX DIIEMEHTOB —
43 METAJUIOB. MeTalniecKkas CBsI3b Bbub6mmoreka [JOK
H MeTaaImdecKas 13.02.2024 | https://m.edsoo.ru/00ac103e
KPUCTAJUIMYECKAs PEIIETKA.
dusnyeckue CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
44 OIEKTPOXUMHUYECKUH DS, Enbmorexa HOK
p . P 15.02.2024 | hittps://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIoB
O01m1re crocoObl MOTyYeHUs
MetaiuioB. Cirasel. Beluncienus
45 0 YPaBHEHUSAM XUMHUYECKUX Bubmorexa IIOK
P . 20.02.2024 | https://m.edsoo.ru/00ae1156
pEaKILHNiA, €CJIM OJIUH U3 PEareHTOB
COJICP)KUT IPUMECH
46 Ilousarue o KOPpO3UU METAILIOB Enbmiorexa HOK
pp 22.02.2024 | https://m.edsoo.ru/00ac1278
bu6mmoreka LIOK
47 eJ0 € MeTa
[lenouribre MeTaLIb 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIIBI HATPUS U bu6mmoreka [JOK




Kaus 29.02.2024 | https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMEIbHBIC METAILIBI — bubmuorexa [IOK
KB 1 MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueiiniie coeIMHEHUA KaTbIUA Enbmiorexa HOK
07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIHAS
3HAHUH 12.03.2024
5 JKEcTKOCTh BOJEI U CIIOCOORI €€ but6mmoreka [IOK
YCTpaHEHHUS 14.03.2024 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o
53 Teme "JKECTKOCTh BOABI 1 METOIEI Enbmiorexa HOK
N " 19.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. but6mmoreka [JOK
>4 AdtiomuiHi 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOICTBA OKCHIA U bu6nmoreka [IOK
TUIPOKCHIA 09.04.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
3 Keneso 11.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU bubmuoreka [JOK
xenesa (I1) u xxenesa (III) 16.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U cUCTeMaTH3aIus
3HAHUUI 18.04.2024
[TpakTrueckas padborta Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bu6nmoreka [IOK
3a7a4 o TeMe «BaxHenme 23.04.2024 | https://m.edsoo.ru/00ae3de8

MCTAJIJIIBI U UX COCAUHCHUA»




Brrunciaenus mo YpPaBHCHUSAM
XUMHNYCCKHUX peaKI.IPIfI, €CJIM OANH

60 W3 PEareHTOB JIaH B M30BITKE WIIH | bu6mmoreka [IOK
COAEPKUT IpUMecH. Beruncnenus 25.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JI0JIM BBIXO/a TTPOYKTA
peakiuu

61 O00011IeHNE U CUCTEMATH3AIHAS 1
3HAHUU 30.04.2024
KonTponbhas pabora Ne4 o Teme

62 «BaxkHeume MeTasibl U X 1 07.05.2004
COETMHEHUS

63 BemectBa u matepuainsl B | bu6nmoreka [IOK
HOBCEIHEBHOM JKU3HU YEJIOBEKA 14.05.2024 | https://m.edsoo.ru/00ae3£50

64 XHUMUYECKOE 3arpsI3HEHUE I bu6muoreka [IOK
OKpY>Karollen cpebl 16.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponb xumuu B pemieHun | bu6nmoreka [IOK
9KOJIOTUYECKHX TTPOOIeM 21.05.2024 | https://m.edsoo.ru/00ae4270

66 PezeprHblit ypok. O6001IeHNE U | bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ae0dOa

67 Hrorosas koHTposibHas paboTa 1 Etifs?/ylll?f:;;groufmadb%c

68 PezeprHblit ypok. O600mIeHNE U | bu6nuoreka [IOK
cHUcTeMaTH3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

Xumus 8. 'abpuensn O.C., OctpoymoB. M. IIpocsemienue 2019
Xumus 8. 'abpuensa O.C., OctpoymoB. M. I[Ipocsemienue 2019

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
Pemenue 3amau. Kysnernora H.E., I'apa H.H. M. BenTana-rpad 2020

Meroauueckue nocodus 8-9. I'abpuensu O.C.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU
HUHTEPHET

PDIII, COEPYM, Undoypok
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