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MNOACHHUTEJIBHAA 3AITMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOI'O OONIEro oOpa3oBaHMs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS OCHOBHOMU
o0pasoBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepaabHOM paboyeil MporpamMmsl
BOCIIUTAHUS U C YIECTOM KOHIEMIIUU MPENOoIaBaHus yueOHOTo mpeameTa « XuMus
B 00pa3oBaTeIbHBIX Opranu3anusx Poccuiickoit deneparuu.

[IporpaMma Mo XUMUW AACT MPEJCTABICHHE O IMEJsIX, OOIIeW cTpaTeruu
OoOydeHHs, BOCHUTAHUS W pa3BUTHs OOYYAIOIMIMXCA CPEJACTBAMH Y4EOHOTO
npeaMera, yCTaHABJIUBAET o0s3aTeNbHOe peAMETHOE coJiep>KaHue,
npeAycMaTpuBaeT paclpeielieHue €ero Mo KiaaccaM W CTPYKTypUpPOBaHHE II0
pa3zenaM M TeMaM MpOrpaMMbl MO XHMHUH, OIpPEAENseT KOJIMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEePUCTUKH COJIEpIKaHMUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHUU C YYCTOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrO TMpoIlecca, BO3PACTHBIX
ocoOeHHOCTEH O00ydaroluxcs, ONpeAeasieT BO3MOXHOCTH TMpeaMeTra IS
peayiv3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 001ero oOpa3oBaHMs, a Takke TpeOOBaHMUM K
pe3yabTataM oOy4eHUs XUMHUU Ha YPOBHE 1eJel U3ydeHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHHON JEATENLHOCTH O00YyJaromierocsi Mo OCBOCHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHUE XUMHUHU CIYKUT OCHOBOW i (POPMUPOBAHMSI MUPOBO33PEHUS
o0ydJaromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€AMHCTBE MHpPA, BAXKHYIO
poJib UTParOT (OPMUPYEMBIE XUMHEH MPECTaBICHUS O B3aMMOIPEBPAICHUIX
SHEPIrUd M 00 DBOJIOIUHU BEIIECTB B MPHUPOE, O MYTAX PEIICHUS TI00aTbHBIX
npo0sieM YCTOMYMBOIO pPa3BUTHS YEJIOBEYECTBA — CBIPhEBOM, YHEPreTHUYECKOM,
MUIIEBON M DKOJIOTUYECKON 0€30macHOCTH, MTPOOIeM 31paBOOXPAHCHHUS.

N3yuyenune xumun:

CIIOCOOCTBYET  peald3allid  BO3MOKHOCTEM  JUIi  CaMOpas3BUTUSL U
dbopMupoBaHUS KYIbTYpPhl TUIHOCTH, €¢ 001Iel U (yHKITMOHATLHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B )OPMHUPOBAHNE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEM
0o0y4Jarommxcs, HaBBIKOB HMX CaMOCTOSTEJIbHOW Yy4eOHOW  JeATENbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIEI0BATEILCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B TPOPECCUOHATILHOMN A TEILHOCTH;

3HAKOMUT CO CHeUu(PUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTU O0YUYarOIIUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJl B SKOJIOIMUYECKOE
oOpa3zoBaHue 00y4aroIINXCs.

JlaHHble HampaBiieHWs B OOYYEHMM XMMHUHU OOECIEYMBAIOTCH CHEUU(PHKOM
colepXaHusi  y4yeOHOro TMpenMera, KOTOpBIA  SIBISETCA  MeJaroruuecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMUU Ha ONPE/ICICHHOM JTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHMsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCS CHCTEMbI TIEPBOHAUYATIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHW4YeCKOW XUMHUU U HEKOTOPbIX OTACNBHBIX 3HAYUMBIX [OHSITHMA
OpPraHMYECKOW XUMUHU.

CrtpykTypa comepskaHusi MPOrpaMMbl MO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojaxonaa K e¢ u3ydeHuro. CopepaHUE CKIIAJbIBAETCS U3 CUCTEMBI
MOHSTUI O XUMUYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATHI O XUMUYECKOM
peakuun. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHM30BaHbl [0 MPUHLUITY
MOCIIE0OBATEILHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKHUX MPEJCTaBICHUIN
pPa3HOI0 YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO yYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS,;

— Ilepuoauueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHsI O CTPOCHUU aTOMa U XUMHUYECKOM CBSI3U;

— TpeAcTaBleHUN 00 DIEKTPOIUTUYECKONW JUCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS paccMaTpUBalOTCd HA OCHOBE OSMIMPUYECKH
TIOJTYYEHHBIX ¥ OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K JAPYroMYy, BBITIONHSS (YHKIHH OOBSCHEHHS W MPOTHO3WPOBAHMS
CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH MPAKTUUYECKOT'0 MPUMEHEHHSI U MOTyYCHHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CHOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABIICHUSI O XMMUYECKOM COCTaBJISIONIEH HAy4YHON KapTUHBI MUpa B JOTHKE
€¢ CHUCTEMHOW MPHUPOJBI, ILIEHHOCTHOTO OTHOIICHHS K HAay4HOMY 3HAHHUIO W
METOJlaM TO3HaHUS B Hayke. M3ydeHHe XMMHUU MPOUCXOJUT C MPHUBJICYCHHEM
3HAHMM W3 paHee M3YYEHHBIX y4eOHBIX MHpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5—7 knacce» u «DOuU3nKa. [ KIacc.

[Ipy wu3ydyeHMHM XUMUU TPOUCXOAUT (OpMHpOBaHHWE 3HAHUNA OCHOB
XMMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHUS, NMPAKTUUECKOU
JESITeTbHOCTA YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYIbTYPHI.
3amaua yd4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAaHUN — BaKHEUINX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX MOJOKECHUH,
JOCTYIHBIX 00001IEHNIT MUPOBO33PEHUECKOIO XapaKTepa, s3blka HayKH, B



OpUOOIIEHUH K HaydHbIM METOAAaM TIO3HAHUSA TMpPU HU3YYCHHH BEIIECTB H
XMUMHUYECKUX PEaKLUi, B (OPMHUPOBAHUU U Pa3BUTUH IO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENbHOW U y4e€OHO-HCCIEAOBATEIbCKOM
NEeSTENbHOCTH, OCBOECHHWM MpaBWJI 0O€30MacHOro0 OOpalieHusi C BEIIeCTBAMHU B
ITOBCETHEBHOM KU3HU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYeHHe NMPUOOPENTN TaKUE 1, KaK:

— (opMUpOBaHHE WHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATUIO PELICHUH,
CHOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh  OOYy4YeHUSI Ha  CHUCTEMaTHYECKOe MpHUOOIIEHUE
O0y4arommMxcs K CaMOCTOSTENbHON MO3HABATENbHON JESATENbHOCTH, HAyYHBIM
METOJlaM TMO3HaHMs, (POPMHUPYIOIIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrneueHne yCIOBHM, CIIOCOOCTBYIONIUX MPUOOPETECHUIO 00YJIArOITUMUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINUX YHUBEPCAIbHOE 3HAUCHUE s
Pa3IUYHBIX BUIOB JESTEILHOCTH;

— (¢opmupoBaHue oOmEel (YHKIUOHAIBHOW M €CTECTBEHHO-HAYyYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHHHA OOBSCHATH M OICHUBATH SIBJICHUS
OKPYKaIOILLIEr0 MHpa, MCIOJIb3Yys 3HAHWUS M ONBIT, MOJYyYCHHbIE NPU HU3YYEHUU
XUMHM, TPUMEHATh UX NpPU PEHIeHUH NpoOjeM B IMOBCEAHEBHOM JXU3HU H
TPYIOBOM JIEATEIIbHOCTH;

— ¢opmupoBaHue y OOydalOImUXCd TyMAaHUCTUYECKUX OTHOIICHHIA,
NOHMMAaHUs IICHHOCTH XUMHUYECKUX 3HAHWK JJs BBIPAOOTKHA OSKOJOTHUECKH
[eJIECOO0PAa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHMS CBOETO 3/I0POBbsS U OKPY>KAIOIIEH MPUPOTHOM CPEeIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHs OOILIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(duUiisi M HAMPABIEHHOCTH JajJbHEHIIIETO
o0yJeHus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX Ui H3YyYEHUS XUMUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hezelno), B 9 kiacce — 68 yacos (2 yaca B HEZIEII0).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHauabHbIE XUMUYECKHE MIOHSTHUS

IIpenmer xumuun. Ponb XuMuu B )KM3HM YeloBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. (PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTOmaxX MO3HaHUA B XUMHUH. UUCTHIE BELIECTBA M CMECH.
CnocoObI pa3iesieHus: CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHX
s1emMeHTOB. [IpocThie U cioxkHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass ¢dopmyna. BajgeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB.
3akOoH TMOCTOSIHCTBa cocTaBa BemlecTB. (OTHOcUTENbHAs aTOMHas Macca.
OtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBasi 10711 XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KomnuectBo BemecrBa. Mosb. MonsipHas macca. B3anmMocCBsI3b KOIMYECTBA,
MacChl M YHUCJIA CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuetsl mo Qopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUUYECKUE ABJICHUS. XUMHUYECKAsI peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XuUMHueckue ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX peakli (COeTMHEHUS, PA3IIOKEHM S, 3aMelIEHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYAO0W, paBujiaMu pabOThl B Ja00OpaTOpUu U
nmprueMamMu oOpallieHusl ¢ JJabopaTOPHBIM O0OPY/IOBAaHUEM, U3YYEHUE U OIKCAHUE
dusnuecknx CBOMCTB OOpa3lOB HEOPraHWUYECKHX BEIIECTB, HaOI0IeHNe
dbuznyeckux (MJIaBIeHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJAbI) U XUMUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBUE M€JIa C KUCIIOTOM) SBICHUM, HAOIIOeHUE U
OMKUCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCJIOTHI C XJIOPHIOM Oapus, pa3IoKEHHE THUIPOKCHIIA
menu (II) mpu HarpeBaHnuu, B3auMoACHCTBHE keje3a ¢ pactBopoM cosu Menu (1),
M3YYEHHE CIIOCOOOB pas3felieHusi CMecei: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHUE,
BbIMIApUBAHKE, TUCTUIUISIMS, XpoMaTorpadus, MPOBEICHUE OYMUCTKHU MMOBAPEHHOU
colii, HaOJIOJIeHHWEe W  ONHCaHue  Pe3yJbTaTOB  NPOBEJACHUS  OINBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHUE MOJEIEH MOJIEKYI
(11apOCTEP>KHEBBIX).

BaskHeilune npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kuciopoa — 3JaeMeHT ¥ IpocToe
BelecTBo. HaxokaeHue Kuciopojga B Tpupoje, (U3NYECKHEe W XUMHUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenune kuciopoaa. CriocoObl



MOJy4eHUs] KHUCIopoJa B Ja0OpaTOpUM U MIPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B npupojie. O30H — aIoTpoIHast Mo (UK KUCIOPOa.

TemmoBoit 3¢dekT XuMHUUECKOW peaKkIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHUE TApHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »neMeHT W mpoctoe BemecTBo. HaxokaeHue Bogopoma B
npupone, (U3MYECKUEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnotsl u conu.

MoutsipHbIii 00b€M ra3oB. PacyeTsl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpHI.
HachlieHHble M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 107151 BellleCcTBa B pacTBOpE. XUMHUECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B mpupoJe U B KU3HU 4esloBeKa. KpyroBopoT Boabl B IPHUPOJIE.
3arps3HeHHue NpUPOAHBIX BOJA. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmueckux coenuneHuid. Oxcunbl. Knaccupukanms
OKCUJIOB:  cosieoOpasyroriue  (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBIC) U
HecoseoOpasyromue. Homenknatypa okcuaoB. @Dusuueckue HU XUMHUYECKHE
CBOMCTBA OKCUJIOB. llonydyenue okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHMM: IIEIOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3MYECKHE W XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyuenne ocHOBaHMM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. Gusndeckue u
XUMHUYECKHE CBOMCTBa KHCIOT. Psang axktmBHocTH MertamioB H. H. bekerosa.
ITonyueHnne KuCIIOT.

Comu. Homenxkiarypa cosieid. duznuecknue u XMMHUYECKHE CBOMCTBA COJICH.
ITonyuenune cosen.

['eneTnueckas CBsI3b MEXKY KJIaCCaMHU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENIEIICHUE COAEPIKAHUSA KUCIOPOAA B BO3AYXE, IOIYyYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpPOJa, HaONIOJCHHE
B3aMMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS H
IpeKpailieHuss ropeHus (moxapa), O3HAKOMJIEHHE C oOpasllaMh OKCHIOB H
OMKMCAHME HX CBOWICTB, MOJyYE€HHE, COOMpaHWE, DPACIIO3HABAHUE W HW3YYCHHE
CBOMCTB Bojopoza (ropeHue), B3auMmojeiicTBue Bogopoaa ¢ okcujaoM menu (II)
(BO3MOXKHO HCHOJIb30BAaHUE BHJIEOMATEPHAIIOB), HAOIO/IEHUE O0pa3lioB BEIIECTB
KOJIM4ecTBOM 1 Moib, HcCleaoBaHHE OCOOEHHOCTEM pacTBOPEHHUs BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIEHHE PACTBOPOB C OMNPEAEICHHOU
MAaCCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJABI C METAIIIAMHU
(HaTpueM M KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),



uccineoBaHue 00pas3lOB HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOpPAX KUCIOT U IEJIOYEH,
u3ydeHne B3ammojnericTBus okcuma meau (I) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C METajUlaMHU, PEaKIUM HEUTPAIM3ALWH, IIOJYYEHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJIHOIO MeETajula JIPYIMM M3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 10 Teme «BakHelnmre KIacChl HEOPraHWYECKUX
COCIUHECHUI.

Hepuonuuyecknin 3axkoH u Ilepuonumyeckas cucreMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTENBbHO-BOCCTAHOBUTE/IbHBIC PEeAKIMU

[lepBbie TOMBITKH KIACCU(PHUKAIIMA XMMHUYECKUX 3JIEMEHTOB. l[loHsaTtme o
rpynmnax CXOJHBIX JJEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMENbHbIE METasllbl,
TaJIOTeHbI, HTHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEepHBIE OKCHIBI
U TUAPOKCHUIBIL.

Ilepuoanuecknit 3akoH. [lepuoguueckas cucrema XUMHYECKUX 3JEMEHTOB /1.
N.  MenneneeBa.  KoporkomepuogHas W JJIMHHONEPUOAHAsS dbopmBI
[lepnoguueckoii cucreMbl xumuueckux dyieMeHToB . . Menneneesa. [leprobl
n rpynnbl. PU3NYECKAN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB NEpHONA U
CPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToOMHBIX saep. M3oromnsl. OnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TMepBbiXx 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuognueckor cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTa Mo ero nosuoxenuto B [lepunonnueckon cucreme /. . Mennaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAIMYECKUX CBOMCTB IO TPYIINaM U NMEPUOIaM.

3nauenue [lepuoguueckoro 3akona u Ileprognyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB ISl Ppa3BUTHUA Hayku WU npaktuku. J[. M. MeHneneeB — ydyeHbId H
IPaKIaHWH.

Xumuueckasi cBsi3b. KoBajieHTHast (TojiipHass W HEMNOJSIpHAsi) CBSI3b.
DIIEKTPOOTPUIIATENHLHOCTh XUMUUYECKUX 3JIeMEHTOB. MloHHas CBA3b.

Crenenp  okucineHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHM.
[Tpouiecchl okucneHus U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnePUMEHN:

M3y4eHHe oO0pa3loB BEHIECTB METAJIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LIMHKA C PAacTBOpaMM KHCIJIOT M IIEJIOYEH, IIPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCJIUTEILHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUH
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule ceasu



Peanuzanus MeXNpeaMETHBIX CBSI3€H MpU W3YYCHUHM XAMHH B 8 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIOJb30BaHWE KaK OOIUX ECTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SBJISIOIMIMXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT' O [IMKJIA.

OO01mue ecTeCTBEeHHO-HAaYYHBIC MMOHATHS: HAy4dHBIM (PaKT, THIOTE3a, TCOPHS,
3aKOH, AaHaliM3, CHUHTe3, Kiaccudukauus, TMepUOAUIHOCTh, HAOJIOJICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

@dusuka: marepus, aroMm, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKHUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, a3, (GU3HYCCKUE BEITUYUHBI, ¢IHMHHIIBI
MU3MEpEHHUS, KOCMOC, TJIaHETHI, 3B€3/bl, COHIIE.

buonorus: ¢horocuntes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE  TOPOJBI,
MOJIE3HBIE UCKOITAEMbI€, TOILIMBO, BOAHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKas peakIusi

Ilepnonnueckuii 3akoH. [lepuonnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBbIX TPEX IMEPUOJIOB, KajMsl, KaJIbIUd W HX
COCAMHEHUN B COOTBETCTBMM C IMOJOXKEHHEM 3jeMeHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BelIeCTBA: BUJIBI XMMHYECKOW CBA3U. THUMBI KPUCTAUIMUYECKHX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukarus 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCMHEHUM, TeHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukarus XuMu4ecKuX peakiuii Mo pa3InuyHbIM IpU3HaKaM (110 YUCTy
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY d(ddexrty, 1o
W3MEHEHUIO CTENEHeH OKUCIECHUS XUMHYECKUX JIEMEHTOB, MO OOPaTUMOCTH, IO
Y4acTHUIO KaTaau3aropa). DK30- U dHJAOTEPMUUYECKUE PEAKI[UU, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsaTHE O CKOpOCTH XHUMHUYECKOM peakiuu. IloHstTne 00 0oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o katanmze. [loHsTHE O XMMUYECKOM paBHOBecHU. DaKTOPHI,
BIIMSIONINE HAa CKOPOCTh XUMHYECKOW PEAKIWH W TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEILHBIE ~ PEaKIMU,  DJIGKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBLHOU peakiiuu. CocTaBiIeHUE yYpaBHEHUM



OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  MCHOJIB30BAaHMEM  METOAA
AJIEKTPOHHOT O OajaHca.

Teopus 37MEKTPOIUTUIECKON JUCCOLHUALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, aHnonel. MexaHu3M AUCCOLMALMHA BELIECTB C PA3NMYHBIMU BHIAMH
xuMuueckoil csizu. Crenens auccounanuu. CuiabHbIE U caa0ble 3JIEKTPOIUTHI.

Peakuiun noHHOro oOMeHa. Y CJIOBHs MPOTEKAHUS peaKIii HIOHHOTO OOMEHa,
NOJIHBIE W COKpAICHHbIE HMOHHBIE YpaBHEHMS peakuuil. CBolcTBa KHUCIOT,
OCHOBAaHMM U COJIed B CBETE TMPEACTABICHUNA 00  DIEKTPOIUTUYECKON
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TUAPOIH3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZEISIMU KPUCTAUIMYECKUX PELIICTOK HEOPraHUYECKUX
BEIIECTB — METAUVIOB U HEMETauioB (rpadura M anmmasa), CIOKHBIX BEIIECTB
(x1opuaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT BO3JICUCTBUSI PA3NMUYHBIX (PAKTOPOB, HCCIEIOBAHUE DICKTPOMPOBOJAHOCTU
pacTBOPOB BEIIECTB, MpOLECCAa AUCCOLMALMU KHCIOT, IIEJI0YEed M COJIEH
(BOBMOKHO  HCIOJB30BAaHME BUJIEO MATEPUAIOB), MPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHMsS  peakuWid  MOHHOro  OOMEHa
(oOpa3zoBaHMe Ocajka, BBIJEIEHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuuu pa3ioKEHHUs, COCAMHEHMS), paCllO3HABAHHE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBK)  KAYECTBEHHBIX pEaklud Ha HOHBI, peLIeHue
AKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTa/uibl 4 MX COeAUHEHUSA

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (Ppu3nyecKkue CBOMCTBA MPOCTHIX
BCIIECTB — TaAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MOpUMEpe  XJopa
(B3auMOZCICTBME C MeETalaMd, HEMEeTa/llaMM, Mieno4amu). XJIOPOBOAOPO/I.
ConsiHasg KucnoTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NMpPUMEHEHHUE. JlencTBue
XJIOpa M XJOPOBOJAOPOAA HA OPraHu3M 4YeNOBeKa. BaxkHenmune XJIOpUAbl U UX
HaXO0XKJICHUE B IPUPOJE.

OOmast xapaktepucTuka 3JeMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu OkuciaeHus. CTpoeHue u (PU3MYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIHbIE MOAU(DUKAIIMU KUCIIOpOJa
U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTpoeHue, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cephbl KaK INPEACTABUTENN KUCIOTHBIX OKCHUIOB.
CepHast kucnotra, (QU3MUECKHME W XUMUYECKHE CBOHcTBa (00mIME  Kak
OpEJCTaBUTENSl Kjlacca KHUCIOT M crneuuduueckue). XUMHUYECKUE PEaKIH,
JeXalle B OCHOBE IMPOMBIIUIEHHOIO Croco0a MONMY4YeHHUsS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoTbl. Cojii CEpHOW KHUCIIOThI, KAYECTBEHHAs PEAKLINS HA



cynabdar-uoH. HaxoxkneHue ceppl M €€ COCIWHEHUN B MPUPOJEC. XUMUUYECKOE
3arpsA3HEHUE OKPYXAloIIeW Cpelbl COENMHEHUSMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OOmass xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTEINIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPHUPOJE,
¢u3nyeckue U XuMu4Yeckue cBoricTBa. KpyroBopor azora B mpupoje. AMMUak, ero
dbusznueckre U XUMUYECKUE CBOMCTBA, MOJydyeHne u npuMenenne. Collv aMMOHHS,
ux Qu3nveckre 1 XMMUYECKHEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHCIIOTa, €¢ TOoJydeHue, (U3nuecKue W XUMHYECKUE
cBoWicTBa (OOLIME KakK TPEACTaBUTENS Kilacca KUCIOT U chenupuyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoOpenuil. XuMu4ecKkoe 3arpsi3HeHUE OKPYKarollend cpeibl COeAMHEHUSIMHU a30Ta
(KUCIOTHBIE JOXKIIM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
aloTponHbeie Moaudukanuu QGocdopa, Quanyeckue W XUMHUUECKHE CBOWCTBA.
Oxcun pocdopa (V) u dbochopras kuciaora, GU3NIECKIE U XUMUYECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hocharoB B KaueCTBE MUHEPATbHBIX YIOOpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTE€pHBIE  CTEMEHU  OKUCICHHs.  YTIEpOA,  aUIOTPOIHBIC
MOIU(PUKALUKA, PACIPOCTPAHEHHE B TpUpojae, (PHU3NYECKUE U XUMHUUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
duznuecke W XMMHUYECKHE CBOWMCTBA, JICWCTBHE HAa JKUBBIE OPraHU3MBbI,
NOJydeHHEe W MPUMEHEHHE. DKOJIOTMYecKHhe MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoresa mI00ambHOrO TOTEIUICHHUS KJIMMara, MapHUKOBBIM
adexr. YroapHas KUCIOTa U ¢ CONMM, UX (QU3UYCCKHE U XMMHUYCCKHUE CBOMCTBA,
noinydeHrue W mnpuMeHeHWe. KadecTBeHHas peakmusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepona (MeTaH, 3TaH, 3THIEH, alleTUJICH, STaHOJ, TTUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIIIEBOAOPOAOB (Yrojib, MNPUPOIAHBIN Ta3, HeDTh),
OPOAYKTH WX TepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BAXKHBIX BEIIECTBAX: JKUpaX, O€NKax, YriieBoJax — U UX
podM B OKM3HM 4elOBeKa. MarepuaibHO€ E€AMHCTBO OPraHWYecKuX U
HEOPTaHWYECKUX COCTMHECHUN.

KpemHuuii, ero ¢usnueckue ¥ XUMHUYECKUE CBOWCTBA, TMOJy4YeHUE U
npuMenenue. CoenvHeHUs KpeMHUss B mpupoze. OOmue mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCIOJIB30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHEHIITHE CTPOUTEIbHBIE MaTepuasbl: KEPaMHKa,



CTEKJIO, IIEeMEHT, OeToH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCHoab30BaHUS
CTPOMUTENBHBIX MATEPUAIIOB B ITIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHUE 00pa3I[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOJIOJIEHUE MPU3HAKOB
UX TIPOTEKaHHUS, OIbIThL, OTpPaKaOIIHE (U3MUECKHME W XUMHUYECKHUE CBOMCTBA
rajJJoreHOB M HUX COEAMHEHMH (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUANIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpPUAOB (TajJOreHHJ0B), O3HAKOMJICHHE C
oOpasmlamMu  ceppl MU €€  COCAUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMAaTEpUasoB), HaOIOIeHUE poliecca OOYrIMBaHus caxapa Mo AeicTBHEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, H3Y4EHUE XHUMHYECKUX CBOMCTB
pa30aBIEHHON CEpHON KUCIOTHI, MPOBEJACHHE KAUECTBEHHON peakIui Ha Cynbdar -
MOH U HaOJIOJeHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiictBaMu azora, (ochopa M uUX coeqUHEHUN (BO3ZMOMXKHO MCIOJIB30BAHKE
BUJICOMATEPUAJIOB), 0Opa3liaMHu a30THBIX U (POcHOPHBIX yINOOpEeHUH, MOITydYeHHUE,
coOupaHue, paclo3HaBaHUE€ U HW3yYEHUE CBOWCTB aMMHaKa, I[POBEJICHUE
KaueCTBEHHBIX pEaKlUii Ha MOH aMMOHHS U (ocdaT-uOH U U3ydeHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIJIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIB30BaHUE BUIEOMATEPUAJIOB), U3y4EeHUE Mozenen
KPUCTAUTMYECKUX PEHICTOK aimMasza, rpadura, (QyjuiepeHa, O3HAKOMIIGHHE C
OpoIeccoM aACOpPOLMU PACTBOPECHHBIX BEUIECTB AKTHMBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MNPOTHUBOra3a, MojydeHHue, coOMpaHue, paclio3HaBaHUE U U3y4EHUE
CBOWCTB YTJIEKHCIIOTO ra3a, MpOBEACHUE Ka4eCTBEHHBIX pEaklMil Ha KapOoHAT U
CWIMKAT-UOHBl W U3Y4YEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHWE HSKCIEPUMEHTAIbHbBIX
3a1a4 no teMe «BaxHenmne HeMeTaIbl U UX COCUHEHUSD.

MeTtanjibl M X COeIMHEHHUA

OO61ast XxapakTEepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx nonoxenus B llepuogmyeckon cucremMe xumudeckux osnemeHtoB J[. WM.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETaJIoB. MeTanandeckasl CBsi3b U
METaUINYECKass  KpUCTAUIMYECKass  pelIeTKa.  DJIEKTPOXUMHUYECKUU  psf
HanpspkeHuil MetawioB. dusnyeckue U XuMUYECKUE CBOMCTBAa MeTayuioB. OOiue
CrocoObl MONydeHus: MeTauioB. [IoHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CcrocoObl 3auUThl MX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPAIIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIIEHHOCTH.

[llenounble MeTaiIbl: TONOKEeHUE B llepuoanueckoid cucTeMe XMMHUYECKUX
sanemeHnToB JI. M. MenzaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B IPHUPO/IE.
duznyueckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpusd U Kamusi). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe TIENOYHBIX METaUIOB W UX
COCIMHECHUM.

[[lenoyHO3€MENbHBIE METAJUIBI MarHuid W KalblMil: TOJNOKEHUE B
Ilepnonnueckon cucreMe xumuudeckux nemeHToB J[. M. Menneneesa, crpoeHue
UX aTOMOB, HAXOXJEHUE B mpupoae. PU3N4ecKue U XUMUYECKHE CBOMCTBA MarHus
U Kanbliua. BaxHeime coeluHeHUss Kaiablus (OKCUJ, THAPOKCHUJ, COJIH).
JXKeécTkocTh BOABI M CITOCOOBI €€ YCTPAHEHHUS.

AmomuHuiL: ionoxkeHue B llepruonnueckoil cucreme XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aroma, HaxXOXAEHHE B mpupoje. DPusnyeckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.

Kene3o: nonoxenue B llepuognueckon cucreme XuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHME aToMa, HaxXOXKJIE€HHE B Ipupone. Duszndeckue Hu
XUMUYECKHE CBOMCTBA xkene3a. OKcubl, Tuapokcuibl u coiu xkenesa (II) u xenesa
(1), mx cocTaB, CBOWCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C oOpa3llaMM METAJUIOB U CIJIaBOB, UX (U3UYECKUMHU
CBOMCTBaMH, U3Yy4YEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJIbIlUsl W HaTpusi C BOAOW (BO3MOXXHO MCIOJb30BAHUE BHUIEOMATEPUATIOB),
UCCJIEIOBAaHUE CBOWCTB >KECTKOM BOJIbI, IIpoliecca TOPEHUsS JKeie3a B KHUCIIOPOJIE
(BO3MOXXKHO  HMCIIOJL30BaHUME  BHUJEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKIMii HAa WMOHBI: MarHus, KajbllUs, aFOMUHUS, I[MHKA, JKelie3a
(1) u xenesza (1), menu (II), HaOMIOACHNWE ¥ OMHMCAHHKE MTPOIIECCOB OKPALTHBAHMUS
MJJaMEeHU WOHAMU HaTpus, Kaius U Kajdblusd (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHUE aM(POTEPHBIX CBOMCTB THIPOKCHAA AITFOMUHUS
Y TUJIPOKCUA LIMHKA, PEHIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4 MO0 TeMe «BakHeine
METaJUIbl U UX COEUHEHUSD.

XUMHA U OKpY KaIOLIas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOW KW3HU 4YeNOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHAYECKUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYKarolieh cpenl (MpeneibHas JOoMmycThUMast
KOHIIeHTpaius BeiecTs, aanee — [I/IK). Ponb xuMum B pelieHHN 3KOJI0THYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpaslloB MAaTepualoB (CTEKJIO, CIUIABhI METAUIOB, MOJUMEPHbBIC
MaTepHalbl).

Mesicnpeomemmuoie cea3zu



Peamuzanmst MeXnpeaMeTHBIX CBS3€d Mpu H3ydyeHUH XuMuu B 9 Kkiacce
OCYILECTBJISIETCSI 4Y€pe3 HCIHOJb30BaHUWE Kak OONIMX €CTECTBEHHO-HAayYHBIX
MOHSITHI, TaK U TOHITHH, SBISIONIUXCA CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: Hay4YHBIM (aKkT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KIacCupUKalusi, TMEPUOANYHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEpPEHHE, MOJElNb, SBJIECHUE, MNapPHUKOBBIHI
3 dexT, TEXHOIOT U, MaTePUAIBI.

®dwusuka: MaTepus, aroM, DOJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TONBI, PaJAMOAKTUBHOCTb, MOJIEKYJNA, JJIEKTPUUYECKUN 3apsl, IMPOBOIHUKH,
HOJYIPOBOJHUKY, JTUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAITMYECKAS
pelIeTKa, CIUIaBbl, (PU3UYECKUE BEIUYWHBI, €AMHHIIBI HU3MEPEHHUs, KOCMHYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3B€37bl, CoHIIE.

buonorus: ¢otocunTes, apixanue, Ouocdepa, 3KOCHCTEMA, MHUHEpAIbHBIC
ya00peHMsI, MUKPOJIEMEHTBI, MAaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE  TOPOJBI,
MOJIE3HBIE UCKOMAEeMbI€, TOTIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrPaMMbl OCHOBHOI'O OOLIETo
o0pa3oBaHusl JOCTUTAlOTCd B XO0Ji€ OOY4YEeHHS XMMHHM B €IUHCTBE Y4e€OHOU H
BOCIIUTATEJIbHON AESATEIIBHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMU POCCHUCKUMU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPUHSTHIMU B
o0miecTBe MpaBUJIaMM M HOPMAaMHM TOBEIEHUS U CHOCOOCTBYIOT MpoOIeccaM
CaMOITO3HAHMsI, CAMOPA3BUTHS M COLUAIN3ALNUN 00yYaIOUTIXCAL.

JIm4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTH  OOydYaromIMXCs
PYKOBOACTBOBATBbCS ~ CHUCTEMOM IIO3WTHBHBIX ILI€EHHOCTHBIX OpHUEHTALMK U
pacuIMpEeHUE OMbITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoTHYECKOro BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAYyYHOMY HACJIEAUI0, TOHUMAaHWS 3HAUYECHUS XMMHYECKOM HAYKHM B JKHU3HU
COBPEMEHHOI0 O0IIECTBa, CIIOCOOHOCTH BIAACTh JAOCTOBEpHOM HH(pOpManueit o
NEPEIOBBIX JOCTHKEHUAX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U OOILECTBA;

2) TPaKIAHCKOr0 BOCIIUTAHHUSL:

IIPEICTABICHNs O COLMAJIbHBIX HOpPMax M IMPaBHIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEeNOBATEIbCKOM, TBOPYECKOM W JIPYyrMX  BHUAAX
JEeSITeNbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH MpU
BBIMIOJTHEHUU Y4E€OHbIX, TMO3HABATENbHBIX 3a/1ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
M B3aMMOIIOMOIIM B TIpolecce HTOM y4eOHOM J1eATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOC I[IOBEJEHUWE M TMOCTYNKM CBOMX TOBapUUIE C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI NOCIIEACTBUI NOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHMA '

MHPOBO33PEHUYECKHUE TPEIACTABICHHUS] O BEIIECTBE M XWMHYECKOM DPEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTaBIISIIOLINE
OCHOBY JJIl TIOHUMAaHUS CYIIHOCTH HAy4HOW KapTHUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
IIPUPOJHOMN CPENON, O POJIU XMMUHU B IIO3HAHUU DTUX 3aKOHOMEPHOCTEM;

ITO3HABATEIbHBIE MOTHUBBI, HANPABICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHMU IO
XUMHH, HEOOXOAMMBbIE Uil OOBSICHEHHS HaOII0JaeMbIX IMPOLECCOB U SBICHU,
NO03HABATEIbHOW, MH(DOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOATENIbHON PabOThl ¢ y4eOHBIMU TEKCTAMH, CIPABOYHOM



JUTEPATypOH, JOCTYITHBIMH TEXHHYECKUMHU CpPEICTBaMHU HWH(OPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYYEeHHIO M TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMO0OOpa3OBaHMIO, MPOEKTHOW U HUCCIEI0BATEIbCKOU
JIeSITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH W YPOBHSI OOy4YEHHUS B
JaTbHEHIIIEM;

4) opMHUpOBaAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370pOBBIN 00pa3 KWU3HU, OCO3HAHUE TOCIEICTBUNA U
HEMPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIOJIEHUsT TpaBWil O€30MaCHOCTH TMpu  OOpalleHHH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEATbHOMN KU3HMU;

5) Tpya0BOro BOCIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUECHUIO NMpodecchil U Tpyla pa3IMuHOro poja,
YBOXEHUE K TPYyAYy M pe3yiabTaTaM TPYJOBOH JEATEIIbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHUs TMPEAMETHBIX 3HAHMM 1O XWMHH, OCO3HAHHBIA BBHIOOD
VHJIUBUYaTbHON TPACKTOPUU MPOJIOJKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHoN nmpodecCuOHAIBHON IESITEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHH,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCUOHATLHOMN CpeE;

6) 3K0J0OrnYecKOro BOCUTAHMSA:

HKOJIOTMYECKHU 1IeJIECO00pPa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHNE IEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
$u3MUeCKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJCHUS
paBIII 0€30MACHOTO TTOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAITUSX,
YIPOXKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJy9aeMble MPU WU3YYCHUU XUMHUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPENOH, JIsl MIOBBIIECHUS
YPOBHS  DKOJOTMYECKOM  KyJIbTYpbl, OCO3HaHHUS TJIOOAIBLHOIO  XapakTepa
AKOJIOTUYECKUX TMPOOJEM M IMyTed UX PELICHUS MOCPEICTBOM METOJIOB XUMHH,
AKOJIOTMYECKOT0 MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IMO3HABATEIbHOM,
KOMMYHUKATUBHOW U COIMAIIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYUMbBIE IS
dbopMHUpOBaHUS MHPOBO33pPEHUSI OOIIEHAy4YHbIE TOHSATUS (3aKOH, Teopus,
IPUHITAI, TUIIOTE3a, (PAKT, CUCTEMA, TIPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax M TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIETOCTHON



HAay4YHOW KapTUHE MHpA, U YHUBEPCAIbHbIC yueOHbIC JEHCTBUS (MIO3HABATEIIbHBIE,
KOMMYHUKATHUBHbBIC, PETYJIATUBHBIC), KOTOpble obOecrneunBaroT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NEeSATeLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jioruyeckue JeMCTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBbI JIOTMUECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMU: PACKPBIBATh CMBICI XMMUYECKUX MOHSATUU (BBIACIATh UX XapaKTEPHbIC
MPU3HAKW, YCTAHABJIWBATH B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), HUCIOIH30BATh
MOHSTHUS JJIs1 OOBSICHEHUS OTJICTBHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpHUH sl KIaCCH(PUKAIUA XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaAKITUH,
YCTaHABJIMBATh MPUYMHHO-CJICJCTBEHHBIE CBSI3M MEXAY OOBEKTaMH HU3YyUEHHS,
CTPOUTH JIOTUYECKHUE paCCYXACHUs (MHIAYKTUBHbIC, AEAYKTHUBHbIC, 10 aHAJIOTUN),
JeNaTh BBIBOJABI U 3aKIIFOUCHUS;

YMEHHE TMPUMEHATh B TMPOIECCe IMO3HAHUS TOHATUA (IpeAMETHBIE U
METanpeIMETHbIEC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJCIIbHBIC MTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMuuyeckas (opMysia U ypaBHEHHE
XUMUYECKON peakIuu — MPH PEUICHUU y4eOHO-TT03HABATENbHBIX 3371a4, C YUETOM
ATUX MOJEIbHBIX IPEICTABICHUI BBISIBIATh U XapaKTEpU30BaTh CYIIECTBEHHBIEC
MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIU,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U |
MPOTUBOPEUHUSI B U3Yy4aEMBbIX MPOIleccaxX U SIBICHUSX.

ba3oBble ucciienoBareibCckue 1eiiCTBUSA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HWHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAaueCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THIOTE3Bl IO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

MpuoOpETEHHE OMbITa M0 TJIAHUPOBAHHUIO, OPraHU3allid U MPOBEICHUIO
YUYEHUYECKUX DKCIIEPUMEHTOB, YyMEHWE HaOMomaTh 3a XOJOM Mporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pPe3ynbTar, (HOpMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEACHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISITh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora c undopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U MHTEPIPETHUPOBATH HHPOPMALIUIO
pa3IMYHbBIX BUAOB U (HOPM MpEJCTaBICHUS, MOJIY4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAsT  JIUTEpaTypa XUMHYECKOIO COJIEpKaHUs, CIPABOUYHBIC
nocobusi, pecypcsl MHTepHeTa), KpUTHUYECKH OIIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OpMaIINIO;



YMEHHE NPHUMEHATh Pa3IMYHbIE METOJbI W 3alpOChl MPU MOHMCKE U OTOOpE
UHGOpPMAIIMM U COOTBETCTBYIOIIMX JI@HHBIX, HEOOXOAUMBIX [UIsl BBINOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONPEAEICHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0JacT  MCHOJB30BAHMS  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAZICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITESILHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBIeHUs UH(OPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a7aull  HECIOXKHBIMU CXEMaMHU, JMarpaMMamH,
apyrumu popMamu rpaduKu U UX KOMOMHALIUSMU;

YMEHHE UCIONb30BaTh M AaHAIU3UpPOBAaTh B IIpolecce y4yeOHOH W
UCCIICIOBATENBCKOM JEATENbHOCTH MH(OPMALMIO O BIMSIHUM TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTa Ha COCTOSIHUE OKpY)KaIoIed MPUpOAHON
Cpelbl.

KoMMyHHMKATHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiicTBUSA:

yMEHHUS 3a7aBaTh BOMPOCHI (B Xojie Auajora W (WIM) JTUCKYCCHHM) IO
CylmlecTBy  OOCyXgaeMol  TeMbl, (OpPMYyIHpPOBaTb CBOU  MPEIIOKECHUS
OTHOCHUTEJILHO BBITTOJIHEHUSI TIPEIJIOKEHHOM 3a1auH;

YMEHHUS  MOPEACTaBIATh  IOJYYEHHbIE  pE3yJIbTaThl  [O3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUI0
pE3yJbTAaTOB BBIMOJIHEHUS XMMUYECKOTO 3KCHEpHMEHTa (71a00paTOpPHOIO OIBITA,
1a00paTOPHOM pabOTHI 1O UCCIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOr0 MPOEKTA);

YMEHHSA Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABAaTEIbHOM M MCCIEJOBATEIbCKOM  ACSATENBHOCTH  TMPU  PELICHUHU
BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COIJIACOBAaHUSA
no3unuii (00CYyXKIeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMbI», KOOPAWHAIUS
COBMECTHBIX JICUCTBUM, OIPEHECICHUE KPUTEPUEB II0 OLECHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHUE).

PerynsiTuBHbIe YHMBepcaibHbIe YUyeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSATENbHO OMNPENEATh LEIN AEATENbHOCTH, IJIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO
NeSATeNILHOCTh, BBIOUpaTh HamOosee d(PpeKTUBHBIE CITOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENbHBIX 33/7a4, CAMOCTOSITENIBHO COCTAaBISATh WM KOPPEKTHUPOBATH
MPEJIOKCHHBI  QJITOPUTM JCUCTBUM TMPU BBIIIOJIHEHUM 33JaHUM C  Y4CTOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIYYEHHOIO pe3yibTaTa 3asBICHHOW UEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCJIIOBUU 33IaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpenMeTHBIX pe3yJbTAaTOB 10 OCBOEHHUIO 00s3aTEILHOTO
COJICpP)KAaHMsI, YCTAHOBJIEHHOTO JaHHOW (QenepanbHO padoueld MporpamMmmoi,
BBIJIEIISIIOT: OCBOCHHbBIE 00YYAIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBuil, crnenuduueckue A OpeAMETHOM obnactu  «XUMHS», BHUJIBI
JNEATENIBHOCTA 10  IIOJYYEHUIO HOBOIO  3HAHUs, €ro  HMHTEpIpEeTaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3IMYHBIX YYECOHBIX U HOBBIX CUTYyaI[UsX.

K xoHIily oOyuenus B 8 kiiacce npeIMeTHbIC pe3yyibTaThl HA 0230BOM YPOBHE

JIOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y 00yUAIONIUXCST YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKHUX TMOHSTHUWA: aTOM, MOJIEKYIIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOJAHOPOJHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi I0JII XUMUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIJIOTA, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEILHOCTb, CTENEHb
OKHUCJICHHsSI, XMMHUYECKasi PEaKIus, KIacCU(DUKAIUS PEaKIHuid: peaKinu
COCIMHEHUS, PpEaKIUMU pa3JIOKEHUs, pEaKUMHd 3aMEIICHUS, PpPEeaKUuu
oOMeEHa, HK30- U PHJIOTEPMUUYECKHE PEaKIINH, TETJIOBOM 3 (HEKT peakiiui,
SAIPO aToMa, SJCKTPOHHBINM CJOW aTroMa, aTOMHAas OpOWTallb, paINyC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS U HEIMOJSIPHAS KOBAJICHTHAs! CBSA3b,
VOHHAs CBS3b, MOH, KaTUOH, aHWUOH, PacTBOP, MAaccOBasl JIOJS BELIECTBA
(TporieHTHAs! KOHIIEHTPAIIKsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX [MOHATHU H
MPUMEHSITH ATU TOHSTHUS IPY ONKMCAHUH BEIIECTB U UX MPEBPAICHUT;

e HCIOJNB30BaTh XHWMHUYECKYI0O CHUMBOJHUKY [IJI1 COCTaBJCHUS (opMyIll
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHIA;

e ONpEAeNsITh BaJEHTHOCTh aTOMOB 2JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTCTICHb  OKHCJCHHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHCHHSX,
MPUHAJISKHOCTh BEUIECTB K OMNPEACICHHOMY KJAcCy COCAMHEHUW IO
dbopMynaMm, BHJ XUMHUYECKOW CBsA3M (KOBAJCHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEINHEHUSIX;

e packpeiBath cMmbich Ilepuogumueckoro 3akona J[. M. Menpgeneena:
JIEMOHCTPUPOBATh MOHUMAHUE IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MojoxeHus B llepuogmueckoid cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIDHOTO YY€HHs], 3aKOHa ABOTraapo;

e OIKCHIBATHL W XapakTepu3oBaTh TabIUuHyro Gopmy Ilepruoauueckoii
CUCTEMbl XUMHMYECKUX DJJEMEHTOB: pa3inyaTh TMOHSATHS  «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnma)y, mansie u
OOJIbIIIEe TEPUOJIbI, COOTHOCUTh OOO3HAUECHUS, KOTOpPbIE HMEITCS B
tabmune «llepuomnueckass cucrtema Xumudyeckux odjiementoB JI. .
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sAapa, 00IIee YUCIO dJIEKTPOHOB
U pacrpeiesICHHe UX IO DJIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B pEaKIUu
BEIIECTB, M0 TEIIIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHUE CBOWCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXkKasi OMUCAHUE TTPUMEpPaMH MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOLNX XUMHUUECKUX PEAKIINN;

MIPOTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHWMHUYECKHX MPEBpPAICHUN B
pa3IMYHbIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO — MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHWMHYECKOTO0 »JJieMeHTa 1o (opmyme
COEJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUCTHI
110 YPAaBHEHUIO XUMUYECKON PEaKIINu;

MPUMEHSTH OCHOBHBIE OIEpAIlMU MBICIUTEIBLHOU NEATEIbHOCTH — aHAU3
W CHHTE3, CpaBHEHHE, O00OOIIEHUE, CHUCTEMATH3AINIO0, KJIACCH(PHUKAIINIO,
BBISIBIICHUE TPUYUMHHO-CJICACTBEHHBIX CBSI3ed — JJII W3Y4YEHUS CBOMCTB
BEIIECTB W XMMHUYECKUX PEaKlHil, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUS — HaOJIIOJCHUE, W3MEPEHHUE, MOJICIMPOBaHUE, HKCIEPUMEHT
(peanbHBIM ¥ MBICTICHHBIN);

CIeAOBaTh  IpaBWwiaM  TMOJIb30BAaHUS  XUMHYECKOW  TOCYyIOM |
nabopaTopHbIM O0OpYJOBAaHMEM, a TakXKe IMpaBWiaM OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHUM C MHCTPYKIUSIMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XHMHYECKUX OMNBITOB 1O TOJYYEHUIO U COOUPaHUIO
ra3o00pa3HbBIX BEMIECTB (BOAOPOAA M KHUCJOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C OINPEIEICHHON MacCOBOM J0Jeil pacTBOPECHHOrO BEIIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHI IO
pPacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(nmakmyc, dheHondTanenH, METUIOPAHXK U Jpyrue).

K xoHily 00yuenus B 9 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XWMMYECKUX IIOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl peaklysi, XUMUYECKasl CBS3b, TEIUIOBOU 3(PeKT
peaKkiuu, MOJb, MOJSPHBIA  O0BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJIUTHYECKAs IUCCOLMALMA, PEAKUMU HOHHOIO
oOMEHa, KaTaiu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBbIE U



HeoOpaTUMBbIE PEAKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCJICHUE W BOCCTaHOBJICHHUE,
ajtoTponusi, aMmGpOTEpHOCTh, XUMHUUECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJUIMYECKasi), KpUCTAJJIMYECKasi pelIeCTKa, KOppo3us METaUIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEAKUHUH, TMPEAETbHO JOMyCTUMAas
koHueHTpauus [1JIK Bemecrna;

WJUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHITUH U
MPUMEHSITH 3TU MOHSTHUS MPY ONMKMCAHUM BEILIECTB U UX MPEBPAICHUI;
HCIIOIh30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI1 COCTaBJjieHUs (popMmyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

ONPEACIISITh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX PpA3IMYHOrO COCTaBa, IMPUHAJICKHOCTh BELIECTB K
OIPENIEICHHOMY KJIacCy COEIMHEHHM 1Mo ¢opmynaMm, BHUJ XUMHUYECKOM
CBs3u (KOBaJICHTHas, WOHHAs, METAJUIMYeCKas) B HEOPraHWYECKHUX
COCIMHEHUAX, 3aps/l MOHA M0 XUMUYECKOH (opMylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHWYECKUX COCAMHEHMH, TUI KPUCTATINYECKON
PELIETKH KOHKPETHOTO BELIECTBA;

packpeiBaTh cMmbIci [lepuomnueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBaTh €ro IOHHMAaHWE: OMNHUCHIBaTh M XapaKTEPU30BATH
Tabauunyo (popmy Ilepuoguyeckoid CUCTEMbI XMMUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHSATUS «TJIaBHas mnoarpynmna (A-rpynma)y u «moOodHas
noarpynna (b-rpynna)», wmanbsie u OOJNbIIME MEPUOIBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMMEIOTCS B MEPUOAUYSCKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee YHCIO0 DJJIEKTPOHOB H
pacrpenielieHue WX IO DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB 3JIEMEHTOB W MX COCIMHECHUHU B
npezeiax MajlblX NEPUOJOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIUPOBATh XMMHUYECKHE DJIEMEHTHI, HCOpPraHWYECKUEe BEIIECTBA,
XUMUYECKUE peakluuu (M0 YUCIYy M COCTaBY YYACTBYIOIIUX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY A(PdEKTy, M0 U3MEHEHUIO CTEIECHEW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OONIME U CHEU(DUUECKHE XUMHYECKUE
CBOICTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKIAsl OMHCAHUE
npuMepaMu MOJICKYJSIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN;

COCTaBJISATh YpPaBHEHUS DJEKTPOJIUTHYECKOM JTUCCOLMAIIMU  KUCIIOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPAILLICHHBIE YPABHEHHUS PEAKIIMII HOHHOTO



OOMEHa, ypaBHCHHS pEaKIHWid, TMOATBEPKIAIOIMNX CYIICCTBOBAHUE
TeHETHUYECKOU CBSI3U MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
MOCPENICTBOM COCTAaBJICHUS SJICKTPOHHOTO OaaHca 3THX PeakKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHHWS XUMHUYECKHX TPEBpANICHUN B Pa3IUIHBIX
YCIOBHSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO  MAacChl
BEIIECTB, MAacCOBYIO [IOJF0 XHMHYECKOrO JJIeMEeHTa 1o Qopmyre
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJIUTEH PACUCTHI
M0 YPAaBHEHUIO XUMUYECKON PEeaKIUu;

coOmonaTe  MpaBWia  MOJb30BaHUS  XUMHMYECKOM  MOCyaou 51
nabopaTopHbIM 00OpyIOBaHHMEM, a TakKe TMpaBWiIa OOpamieHus C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH TIO BBINOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TOJYYCHHUIO U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U yrJIEKUCIIOro rasa);

MPOBOANTh  PEaKIMH, TMOATBEPXKIAIOMNEe  KAdYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUA-, OPOMHU/I-,
uonu-, kapoonar-, ¢ocdar-, cwiMkar-, cyibdar-, TUAPOKCUA-UOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OIEPAIliy MBICIIUTECILHON EATCIPHOCTH — aHaJU3
U CHHTE3, CpaBHEHUE, O0O0O0OIIEHUE, CHUCTEMATHU3aIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBA3€H — IS M3YYCHUS] CBOWCTB BEIIECTB U
XAMUYCCKUX PCEaKIUHA, CECTCCTBCHHO-HAYYHBIC METOJbI ITO3HAHUS —
HAOJIO/ICHHNE, W3MEpPEHUEe, MOJCIMPOBAHUE, JKCIEPUMEHT (pealbHbIN U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBO 9acoB
Ne HaumeHoBaHue pa3aesioB u DJieKTpOHHbIE (LM poBbIe)
KoHTpoJbHbIe IIpakTnueckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHavyaibHble XUHMHYECKHE TIOHSTHUS
XuMus — BaxkHas 00JaCTh

11 €CTECTBO3HAHUS H 5 9 bubmmoreka [JOK

' MPaKTUYECKOM e TeIbHOCTH https://m.edsoo.ru/7f41837c¢

YyeJoBeKa

12 BemecTBa 1 xXuMnueckue 15 1 bubmoreka [JOK

' peaxiuu https://m.edso0.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaxHelilue npeacTaBuTe/ M HEOPraHM4ecKHX BelleCTB
21 Bosayx. Kucnopon. [Tonsitue 5 but6moreka [JOK

' 00 oKkcuIax https://m.edsoo.ru/7f41837¢
29 Bonopoxa.Ilonstue o kuciaorax 8 1 bu6motexa [IOK

' H COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopel. [lonsitue 06 5 1 1 bubmoreka [JOK

' OCHOBAaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBI€ KJIACCHI 11 1 1 bubmoreka [JOK

' HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nea 3. Ilepnoaunyeckuii 3akon u [lepuoanueckas cucrema xumudeckux 3ieMeHToB J[. U. MenpgesneeBa. Ctpoenne aToMoB.
Xumuyeckasi cBfi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKIMHU



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

Ilepnoanueckuii 3aKoH U
Ilepuonnyeckas cucrema

bubmumoreka IJOK

3.1 7
XUMUYECKUX 31eMeHToB J1. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aToma
XuMHuueckas CBSI3b. Bu6 110K
nOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIHHBIC PEAKIIUH
but6mmoreka [JOK
J4! 15
TOTO O pasiety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB JIEKTPOHHBIE
HaumMeHoBaHMe Pa3/ie/iOB H TeM uudpoBbIe
Ne ni/mt P Kourposbubie | IlpakTuyeckue (uubp )
NMPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoTHhI padoThI
pecypchbl
Paznen 1. BemecTBO M XUMUUYECKHE peaKIMU
11 [ToBTOpEeHue u yriydieHue 3HaHUI 5 1 bu6moreka IIOK
' OCHOBHBIX pa3ZIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTUUECKAs TUCCOLMAITUS. 8 1 1 bu6motexa [IOK
' XVWMHUYECKUE PEAKIIUH B paCTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaJli1bI M UX CO€HHEHHSA
51 OO01mas XxapaKTepuCTHKA XUMUIECKIX 4 1 bu6moteka [IOK
' snemeHnToB VIIA-rpynnel. ['anorens https://m.edso0.ru/7f41a636
OO01mast XapakTeprUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u ee 6 brbmmorexa [OK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHCHHUS
OO01mmas XxapakTepruCcTUKa XHMHY eCKHX
2.3 aneMeHToB VA-rpynnsl. A30t, hocdop u ux 7 1 bubmorexa TIOK
' PYFIBL. ’ P https://m.edsoo.ru/7f41a636
COCMHEHHUS
OO01mas XapakTepruCTHKa XUMUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' Ny PYIHB: pot https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHCHUS
Wroro no pazneny 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

Paszgen 3. Meraiibl 1 UX COeIMHEHUA

. bubmmorexa [JOK
3.1 006 4
HIHE CBOHCTRA METAILIOB https://m.edso0.ru/7f41a636
. bubmmorexa [JOK
3.2 Baskuelimme MeTaIbl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41636
Hroro no pazneny 20
Pa3znen 4. XuMusi 1 OKpy:Kaomas cpeaa
4.1 BeitectBa 1 MaTepuaisl B )KU3HUA YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PeszepBHOE Bpems 3 bubmorexa [TOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne n/m

Tema ypoka

KoJunuyecTrBo yacoB

Bcero

Jdara nzyyenus

Hpez[MeT XUMUH. POJIb XMMUU B KM3HH uejloBeka. Tena u

1 1 04.09.2023
BEILIECTBA

2 [TonsiTue o MeToax Mo3HaHUs B XUMUU 1 06.09.2023

3 HpaKT‘I/I‘IeCKaﬂ pabota Ne 1 «IIpaBuna paboTsl B 1abopaTopun 1 11.09.2023
U IPUEMBI 00paIeHus ¢ JabopaTOPHBIM 000PYIOBAHUEM

4 YucTele BemecTBa u cMecH. CriocoObl pa3zienenus cMeceit 1 13.09.2023

5 [IpakTueckas pa60Tva Neo 2 «Paznenenue cmeceil (Ha npumepe 1 18.09 2023
OUYMCTKHU IMOBAPEHHOM COJIN)»

6 ATOMBI U MOJICKYJIBI 1 20.09.2023

7 XUMHUYECKUE 3TIEMEHTHI. 3HAKH (CUMBOJIbI) XUMUYECKUX 1 25 09 2023
JIIEMEHTOB
[IpocThie u clioKHBIEC BEIIECTBA 27.09.2023
ATOMHO-MOJIEKYJISIPHOE YUEHHE 02.10.2023

10 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. XUMUUECKas popmya. 1 04.10.2023
BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB

1 OTtHOcuTeNnbHas aToMHasg Macca. OTHOCHTENbHAS 1 09.10.2023
MOJIEKYJISIpHAs Macca

12 MaccoBas 10711 XUMHUYECKOTO JIEMEHTA B COSAMHEHUH 1 09.10.2023

13 KommuectBo BemectBa. Monb. MossipHas macca 1 16.10.2023

14 duznueckre 1 XUMUYECKUE SIBJICHUA. XUMUYECKas peaKkius 1 18.10.2023

15 [Ipu3Haku 1 yciaoBUs MPOTEKAHUSI XUMUYECKUX PEAKIIUN 1 23.10.2023

16 3aKOH COXPaHEHHUs MACChI BEIIECTB. XMMUYECKUE YPaBHEHUS 1 08.11.2023




Brraucnenus KOJIMYCCTBA, MAaCChl BCIICCTBA 110 YPABHCHUAM

17 . 13.11.2023
XUMHYECKUX peakiuid

18 Knaccudukanus XuMu4ecknux peakiuii (CoequHeHus, 15.11.2023
pa3noXKeHusl, 3aMelIeHus, oOMeHa)

19 M. B. JIoMmoHOCOB — yiiéHHﬁ-aHuHKnonez[HCT. O6006mieHne u 90.11.2023
cHCTeMaTu3alus 3HAaHUN

20 Kontponbshas pabota Nel mo Teme «BermiectBa u XuMU4yecKue 99 11.2023
peaxIum»

21 Boznyx — cmech razos. CocraB Bozayxa. Kuciopog — 04.12.2023
3JIEMEHT U IpocToe BemecTBo. O30H

99 Ou3nvecKre U XUMUYECKHE CBOMCTBA KM CIOpoAa (peakiuu 06.12.2023
okucneHus, ropenue). [Tonstre 06 okcumax

93 CriocoObl moTydeHus KUCII0pOo/ia B TAOOpaTOpUU U 11.12.2023
poMbInIeHHOCTH. [IpuMenenne kucnopoaa
TennoBoii 23 eKT XUMHUUECKOH peakiuu, OHSATHE O

24 TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U IHJAOTEPMHUUECKUX 13.12.2023
peaKmusx

o5 TonnuBo (HeTh, yroyp U MeTaH). 3arpsi3HEHUE BO3/AyXa, 18.12.2023
CrocoObl ero MperoTBpalleHus

26 [IpakTueckas padora Ne 3 HovTeMe «[lonyuyenue u cobupanue 20.12.2023
KHCIIOPOJIa, M3YYEHHE eT0 CBOMCTBY»

97 Bonopon — snemeHT u mpocToe BemecTBo. Haxoxaenue B 95 12 2023
npupoae

28 duzryuecKre U XMMHYECKUEe CBOMCTBA Bojopoja. [Ipumenenue 27122023
BOZOpOAA

29 [ToHsiTHE O KMCIOTAX U COTAX 10.01.2024

30 Crioco0bI moMy4YeHus BOJOPO/ia B JTa00paTOPHH 10.01.2024

31 [Tpaktuueckas padora Ne 4 o Teme «Ilomyuenue u cobupanue 15.01.2024




BOJIOPOJIa, H3YYCHHUE €0 CBOMCTBY

32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTraapo 1 17.01.2024
Brruucienns 00béMa, KOJIMYECTBA BEIIECTBA ra3a 1o ero

33 teersa 1 22.01.2024
M3BECTHOMY KOJIMYECTBY BEIIECTBA HIH 00BEMY
Berunciennst 00bEMOB T'a30B 110 YPABHEHUIO PEaKIIUU Ha

34 : YPABTISTINIO pedidt 1 24.01.2024
OCHOBE 3aKOHAa O0ObEMHBIX OTHOIICHUH Ta30B

35 dDusnueckre 1 XUMUIECKUE CBOMCTBA BOJBI 29.01.2024

36 CocraB ocHoBanui. [loHarne 00 nHIUKAaTOpaX 31.01.2024
Bona kak pactBoputeib. HacblllieHHBIE 1 HEHACHIIIEHHBIE

37 e JEAE PAeTROD ” H 1 05.02.2024
pacTBOpbl. MaccoBas 10l BEIIeCTBa B PacTBOpPE
[Tpaktrueckas padora Ne 5 mo Teme «IIpurotoBienue

38 pPacTBOPOB € OMPENEIEHHON MaCCOBOM TOJIEH paCTBOPEHHOTO 1 07.02.2024
BEIIECTBAY
KonTtponwsnas padora Ne2 o teme «Kucnopoa. Bogopox.

39 P P po. BOAOpOA 1 12.02.2024
Bopa»

40 Oxcuppl: cocTaB, KaccuuKaims, HOMEHKIATypa 1 14.02.2024
[TomyueHne U XUMHYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX H

a1 Vi 1 19.02.2024
aM(pOTEPHBIX OKCHIIOB

42 OcHoBaHUsI: cOCTaB, Kjaccu(uKaIus, HOMEHKJIATypa 1 21.02.2024

43 [TomyueHue u XMMHUYECKUE CBOMCTBA OCHOBAaHUM 1 26.02.2024

44 Kucnotsl: coctaB, kiaccupukaius, HOMEHKIaTypa 1 28.02.2024

45 [Tony4yeHnue u XUMHUYECKHUE CBOWCTBA KUCIIOT 1 04.03.2024
Conu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI MTOTYICHHUS,

46 (cpenme): b v 1 06.03.2024
XMUMHYECKHE CBOWCTBA
[Ipaktuueckas pabora Ne 6. Pemenue sxkcnepuMeHTaIbHBIX

47 3a1a4 1no reMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX 1 11.03.2024

COEIMHEHUN)




T'eneTnueckas cBsI3b MCXKIY KJIaCCaMH HECOPraHU4ICCKUX

48 . 1 13.03.2024
COCIMHECHHMA

49 O6o0011eHe U cCUCTeMaTU3alHsl 3HAHUH 1 18.03.2024

50 KonTponbsnas padora Ne3 HOUTHGMG OCHOBHBIE KJTaCChI 1 20.03.2024
HEOPTaHUYECKUX COCTMHECHUHN

51 [TepBble MONBITKH KJIACCH (PUKAIIMA XUMUYSCKUX FIIEMECHTOB. 1 01.04.2024
[TonsiTue 0 rpymnmax cXOJHBIX JIEMEHTOB

52 [Tepuoanueckuii 3akon u [leprnoguueckas cucrema 1 03.04.2024
xumu4deckux 3nemenToB M. Y. Menaeneesa

53 [Tepuobl, TpymIIBl, MOATPYIIIBI 08.04.2024

54 Crtpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTombl 08.04.2024

55 Crpoenue 3JICK"£pOHHbIX 000JI04€eK aTOMOB JIEMEHTOB 1 15.04.2024
[Tepuonnueckont cucremsl 1. 1. Menaeneesa

56 XapaKTepHchva XHUMHYECKOTO 3JIEMEHTA 10 €ro MOJIOKCHUIO B 1 17.04.2024
ITepuonnueckoii cucrteme /1. 1. MengeneeBa
3nauenue [lepuonnueckoro 3akoHa i pa3BUTHS HAYKH U

57 npaktuku. . 1. MenneneeB — y4CHBIi, megaror u 1 22.04.2024
rpa)x<IaHuH

58 ONEeKTPOOTPULIATENLHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1 24.04.2024

59 Honnast xummuueckas CBs3b 1 24.04.2024

60 KoBasneHTHas nosipHas XUMHUYECKas CBSI3b 1 06.05.2024

61 KoBasieHTHast HermosIpHas XMMUYECKas CBS3b 1 06.05.2024

62 CreneHb OKUCICHUS 1 08.05.2024

63 OKHCIIMTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHT 1 08.05.2024

64 OxucnuTen U BOCCTAaHOBUTENN 1 13.05.2024

65 Kontponshas pabora Ned o reme «CTtpoeHue aToma. 1 15.05.2024

XUMHAYECKAs CBI3b)




66 Pe3epBHbIii ypok. O000111€HNE U CUCTEMATU3ALIMS 3HAHUN 20.05.2024
67 Pe3epBHbIii ypok. O0001IeHNE U CUCTEMATH3AIMS 3HAHUMA 22.05.2024
68 PesepBHblii ypok. O0001IeHNE U CHCTEMAaTH3AIUS 3HAHU T 22.05.2024

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoJgndyecTrBo 4acoB

Ne o/ Tema ypoka Jara uzyuyenust
Bcero

Ilepuonnueckuii 3akoH. Ilepuogudeckast CHCTEMAa XUMHYECKUX

1 prod PHOA 1 05.09.2023
anemenToB 1. . Menzaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMUMUUECKUX

2 P : 1 08.09.2023
AJIEMEHTOB MEPBBIX TPEX MEPHOIOB

3 Knaccudukanust 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB 12.09.2023

4 Buabel XuMUUY€ECKOU CBS3H. 15.09.2023
Knaccudukanus XMMUIECKUX PEAKIIUN 10 pa3IMYHbIM

5 MpU3HaKaM. JK30- U S3HAOTEPMUUYECKHE PEAKLIHH, 1 22.09.2023
TEPMOXUMHUYIECKUE YPABHCHUS.

6 DHepreTuka XUMUYECKUX PEaKIHil 1 19.09.2023
IToraTue o ckopocTu XuMHueckoil peakuuu. Iloasatue o

7 P P 1 26.09.2023
TOMOTEHHBIX M T€TEPOTCHHBIX PEAKITUSIX
DakTOpPBbI, BIUSIOIINE Ha CKOPOCTH XUMHUYECKOH peaknu U

8 P P P 1 29.09.2023
MOJIO’KEHUE XUMUYECKOT'O PABHOBECHS.

9 OKHCAUTETBbHO-BOCCTAHOBUTEIIbHbBIE PEAKIIUT 1 03.10.2023
Teopus amekTpoMTUYeCKOi nucconuanuu. CUIbHBIE U

10 P P 1 06.10.2023
ciabble AIEKTPOJIUTHI

11 Honnsie ypaBHEeHUs peakuit 1 10.10.2023
XHUMHWYECKHE CBOMCTBA KHUCJIOT 1 OCHOBAHHUI B CBETE

12 N . 1 13.10.2023
MIPEICTaBICHUNA 00 JICKTPOITUTUICCKON JUCCOIUAIITT
XUMHU4YECKHE CBOMCTBA COJIEH B CBETE IIPEACTABIECHUN 00

13 § p 1 17.10.2023
ANEKTPOTUTHICCKOM T CCOMAIIIHT

14 [Tonsatue o rugponuse conei 1 20.10.2023




[Ipaktuueckas padora Ne 1. «Pemienue skcriepuMeHTalIbHbIX

15 24.10.2023
3a71a49»
KonTponsaas padorta Nel o teMe «DIEKTPOIUTHY ECKAST

16 P P P 27.10.2023
JTUCCOLMAITS. XMMUYCCKUE PEAKIIMKM B PACTBOPAX)»
OO01as XxapakTepUCTHKA raI0reHoB. XUMHUUYECKUE CBOMCTBA HA

17 paxrep 07.11.2023
puMepe XJopa
Xmoposogopoa. ColstHas KHCIIOTa, XAMAYECKHE CBOMCTBA,

18 POBOAOPOA 10.11.2023
HOJIyYeHHE, TPUMEHEHUE
IIpakTuueckas padora Ne 2 1o teme «Ilonmyuenue coastHOM

19 P paboTa 78 < I 14.11.2023
KHCJIOTBI, U3Y4YCHHE ¢ CBOMCTB)»
Brrauciienus o ypaBHEHUAM XUMHYECKUX pEaKIUi, €CIu

20 P P 17.11.2023
OJIMH M3 PEarcHTOB JIaH B U30BITKE

21 OO6m1ast xapakTepucTHKa 31eMeHToB VIA-rpynmbl 21.11.2023
AnnorpomnHble MoauuKanuy cepbl. HaxoxxmeHue ceprl U €€

22 POIIHBIC MOTHPUIALIH Cep e p 24.11.2023
COCIMHEHUI B IPUPOJIC. XUMUYECKHUE CBOKMCTBA CEPBI

23 CepoBoyiopo/i, cTpoeHue, (U3HIECKHEe 1 XUMUYECKHE CBOWCTBA 28.11.2023
Oxcunsl cepsl. CepHast KUCI0Ta, (PU3NYECKUE U XUMUYECKUE

24 g P L€P ¢ 01.12.2023
CBOMCTBA, MTPUMCHEHUE
XUMHUYECKHE PEAKIUH, JISKAIIUE B OCHOBE IPOMBIIIJICHHOTO

25 croco0a MoJy4eHUs CEPHOM KUCITOTHL. XUMUYECKOE 05.12.2023
3arpsi3HEHHE OKPYKAIOIIEH CPeibl COSAMHEHHUSIME CEePhI

26 Brruucienne MaccoBoi 40U BBIXOJIa MPOAYKTa PEAKITUU 08.12.2023
OO01as xapakTeprucTUKa 3JeMEHTOB VA-rpynmsbl. A30T,

27 pacnpocTpaHeHue B IpUPojIe, PU3NISCKUE U XUMHUYCCKUE 12.12.2023
CBOMCTBa
AMMHAK, ero Gu3NIYECKHe U XUMHIECKHE CBOMCTBA,

28 ¢ 15.12.2023
TOJTyYEHUE W TPUMCHCHHE

29 [Tpaktuueckas padora Ne 3 mo reme «Ilomydenne ammuaka, 19.12.2023




HU3YYEHUE Er0 CBOUCTBY»

30 A3OTHas KUCIIOTA, €€ PU3ndecKre 1 XUMHIECKUEe CBOMCTBA 22.12.2023
Hcnonp30BaHre HUTPATOB U COJIEW AMMOHUS B KAUECTBE

31 MUHEpPaIbHBIX YI00peHHd. XMMHUECKOe 3arpsI3HEHHE 26.12.2023
OKPYXaIOIIeH Cpeibl COSTMHEHHUSIMH a30Ta
®docdop. Oxeun gocdopa (V) u hochopHas kuciora

32 bop docpopa (V) doccpop ’ 29.12.2023
(u3NYECKUe U XUMHYECKHE CBOMCTBA, TOTydeHUE
Hcnonp3oBanue GpocdaTroB B KauecTBE MUHEPAITBLHBIX

33 Banne Gocd } p 09.01.2024
ynoOpeHuil. 3arpsi3HeHue NpupoaHoN cpeasl pocaramu
VYrnepon, pacnpocTpaHeHue B mpupoae, pusndeckue u

34 PO, PACTIPOETP ppoze, ¢ 12.01.2024
XMMHUYECKHE CBOWCTBA
Oxcuapl yriaepona, ux (pusnueckve 1 XMuMUIECKUE CBOWCTBA.

35 DKonoruyeckre npodyieMbl, CBsI3aHHbIE C OKCHJIOM YIJIepoja 16.01.2024
(V)

36 VYroabHast KUCIOTA U €€ CONn 19.01.2024

37 IIpaktueckas padora Ne 4 o Teme "IlonydeHue yriekuciaoro 23.01.2024
ra3a. KauecTBeHHas peakius Ha KapOoHAT-HOH" A
[TepBoHaYaIbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O

38 P P 26.01.2024
COCIMHEHHSIX yTIepoa

39 Kpemuuii u ero coenuneHus 30.01.2024
[Ipaktuueckas padora Ne 5. Penienue sxcriepuMeHTaIbHBIX

40 P pabora 2 P 02.02.2024
3a51a4 1o TeMe «BakHelnme HeMeTauTbl U KX COCTUHCHHUS

41 O06o01meHne u cuteMaTru3anus 3HaHU I 06.02.2024
KonTtponbshas padora Ne2 o Teme «Baxkneiiime HemMeTauibl U

42 09.02.2024
WX COCIIMHCHUSD)
OO01mast XapakTepUCTHKa XUMUIECKUX JIEMEHTOB — METaJIIIOB.

43 Merannuyeckas CBsi3b U METAJIIMYECKAS KPUCTAILINYECKAs 13.02.2024

pemerka. dusnyeckue cBoWCTBAa METAIIIIOB




XUMHUYECKHE CBOWCTBA METAJIOB. DJIEKTPOXUMUUYECKUHN Psifl

44 . 1 16.02.2024
HaIpPsHKCHUH METallIoB
O6mme criocoObI mosyuenus MetaiuioB. CruiaBel. Beraucinenns
45 10 YPaBHEHUSAM XUMUYECKUX PEAKLIHUMI, €CIIA OIUH U3 1 20.02.2024
pPEareHTOB COMCPKHUT MPHUMECH
46 [TonsiTue 0 KOPPO3UU METAIIIOB 1 20.02.2024
47 IllenounbIc MeTAILIBI 1 27.02.2024
48 Oxcubl M TUAPOKCUABI HATPUS U KaJIU s 1 01.03.2024
49 [lerouHO3EeMENbHBIEC METAJIbI — KaJIbIIUH U MarHHi 1 05.03.2024
50 Baxxneiimme coeMHEHUS KaabITUs 1 05.03.2024
51 O0001IeHrEe U cUcTEMATU3ALMs 3HAHUHA 1 12.03.2024
52 JKécTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEHUSs 1 15.03.2024
53 E:Ta::;iq:écl;ii ;):f;;r;ﬂ]fg 6 o teme "YKécrkocTh BOABI U 1 19.03.2024
54 AnmroMuHMAN 1 22.03.2024
55 AmdoTepHBIe CBOMCTBA OKCH/IA U THAPOKCHIA 1 02.04.2024
56 Kenezo 1 05.04.2024
57 Oxcuel, Tuapokcu bl 1 cosu xenesa (1) u sxenesa (111) 1 09.04.2024
58 O0001IeHrE U cUCTEMATU3ALMS 3HAHUHA 1 12.04.2024
59 [Tpaktrueckas padora Ne 7. Pemenue sxcrnepuMeHTaaIbHBIX 1 16.04.2024
3aj1a4 1o TeMe «BajkHeume MeTaliibl ¥ UX COCTUHEHUS»
Brruucienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIIM, €I
60 OJIMH U3 PEarcHTOB JIaH B U30BITKE UM COACPIKHUT MTPUMECH. 1 19.04.2024
Beruucnenus MaccoBOM 10JIM BBIXO/A MPOJYKTa PEAKIIUT
61 O06001IeHNE U cUCTEMATU3ALMS 3HAHUNI 1 23.04.2024
62 Kontponeshas padora Ned o reme «Baxkneiime Mmetanisl 1 1 26.04.2024

nX COCAUHCHUS»




63 BemiectBa 1 MaTepuasibl B TOBCEIHEBHOMN )KHU3HU Y€JIOBEKA 1 03.05.2024

64 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl 1 07.05.2024

65 Poub xuMuu B pemieHN# SKOJOTHUECKUX MpodiieMm 1 14.05.2024

66 PesepBHbIii ypok. O0001MIeHNE U CUCTEMATH3AIINS 3HAHUMA 1 17.05.2024

67 Pe3epBHbIii ypok. O00011IEeHNE U CUCTEMATU3ALIMS 3HAHUM 1 21.05.2024

68 PesepBHbIii ypok. O0001IIEHNE U CHCTEMATU3AIIMS 3HAHUHA 1 24.05.2024
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

METOINYECKHUE MATEPHAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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