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INOACHUTEJBbHASA 3AIIMCKA

[IporpamMa 1O XWMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON POrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBE deiepalbHOM pabouei mporpaMMbl BOCITUTAHUS
U ¢ Y4€TOM KOHIICMIMK TpernojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumum AA€T TPEACTABICHHUE O IIENSIX, OOIIEH CTpaTeruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMerTa, yCTaHaBJIMBaeT  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeayCMaTpUBaET pACIpENEICHHE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TEeMaM IMPOrpaMMbl MO XHMHUH, OMNPEIENAeT KOJWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4yeOHOTO IMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAe/sieT BO3MOXKHOCTU MpeaMeTra s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJiel U3ydeHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEIbHOCTH OO0YYalolerocsi Mo OCBOEHUIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Il (OpMHpOBAHUST MHUPOBO33PEHHUS
oOy4aromierocsi, €ro MnpejCcTaBICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIC XUMHUEH NPEICTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEILIESCTB B MPUPOJE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHune xumuu:

CIOCOOCTBYET — peanm3aliii  BO3MOXXHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhI IMYHOCTHU, €€ 00111el U (QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSITETLHOW  y4eOHOW  JCSITEeNLHOCTH,
OKCTIEPUMEHTAILHBIX W HCCIEAOBATEIBCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHON e TEeIbHOCTH;

3HAKOMUT CO CHENU(GUKOM HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
[[EJTIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISETCS OTBETCTBECHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCs;



croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHble HampaBlieHUS B OOYYEHHM XUMHH OOECHEUYMBAIOTCS CHEUpUKON
colepkaHusi  y4eOHOro  MmpeaMera, KOTOPbIA  SBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKM XMMHUU Ha ONpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOTpaMMbl M0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxona K €€ uszydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIA O XMMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO IPHUHLHUITY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 HIIEKTPOJIUTUYECKOW JAMCCOLMAIlMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJAHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISI (PYHKIMU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN NMPAKTHYECKOTO MPUMEHEHUS U MTOJIyYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHNAS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPO/IbI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/IaM
NIO3HaHHsA B Hayke. V3ydyeHne XMMHH NMPOUCXOAUT C MPUBJICYCHUEM 3HAHMM M3
paHee M3YyYEHHBIX YYEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHHH XUMHUU TPOUCXOIUT (OpMHpPOBAHME 3HAHMA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITHH, 3aKOHOB U TEOPETUIECKUX TTOJIOKESHHH, TOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapakTepa, s3blka HayKu, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU W3YYCHUHU BEIIECTB U XUMUYECKUX PEAKIUi, B
(bopMHpPOBAaHUYU U PA3BUTUHU MTO3HABATEIBHBIX YMEHUIN U X IPUMEHEHUU B y4eOHO-
MO3HABATENILHON U Y4eOHO-UCCIIE0BATEIHLCKON JIESITeIbHOCTH, OCBOCHUH TPABUI
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GopMHUpOBaHWE WHTEIJICKTYaAIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHSTHIO PCIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCcKoe MpHOOIlEeHUE
OoOydJarommxcsi K CaMOCTOSATEILHON IT03HABATEIIBHONW NEATEILHOCTH, HAyJYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCaoBUi, CITOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOM NEATENLHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYXKAIOIIEro MHpA, MCIOJIB3Yysl 3HAHWUS W ONBIT, MOJyYEHHBIC TPHU H3yYECHUU
XUMUH, TIPUMEHSITh UX TIPH PEIICHUH MPOOJIeM B IOBCEAHEBHOM KU3HU B TPYIOBOI
JIESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YalOIIMXCA TyMAaHUCTHYECKUX  OTHOIICHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTHYECKU
1enecoo0pa3HoOro MOBEACHUSI B OBITY M TPYJOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOCHHMS OOILEYENIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TpO(HIIS M HAMPABICHHOCTH MaTbHEUIIIETO
oOy4eHUs.

OO6m1ee Yrciio YacoB, OTBEACHHBIX JJIS N3YUEHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmiero obpaszoBanusi, coctaBisier 134 uaca: B 8 kiacce — 68 gacoB (2 yaca B
HeJelno), B 9 kiracce — 66 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. dusnueckue CBOMCTBa BeHIECTB. ATpPEraTHOE COCTOSIHHUE
BellecTB. [loHsATHE 0 MeTogax Mo3HaHMWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckas popmyna. BaaeHTHOCTh aTOMOB XUMHUECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCHUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0J11 XUMUYECKOTO 3JIEMEHTA B COEUHEHUU.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3NYeCcKre U XMMHUUECKUE SBJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYeckue ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX peaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepuUMenm

3HAKOMCTBO C XMMHUYECKOW MOCY/I0MU, NMpaBuiiaMu paboThl B JabOpaToOpuu U
npuémMamMu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3MUecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTNIEHWE U KOHJEHCAILMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM coim meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
CONM, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MacChl, CO3JaHHE MOJENEH MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacraBuTe M HEOPraHNYeCKNX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT W MpocToe
BemecTBo. Haxoknenuwe kucimopoga B TpUpoae, (PU3MdYecKkne M XUMUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenune xucmopona. CrocoObl
MOJIYYCHHUST KHUCIOpoJa B J1abopaTOpuud W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.



TemnoBoit 3¢d¢deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M JHAOTEPMHUYECKHE peakuuu. TOIUVIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — aneMeHT u rpocToe BemecTBo. HaxoxkaeHne Bo1opo/ia B IpUpoIE,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI ToTydeHus. KucioTsl
Y COJIN.

MonsipHbiil 00BEM ra3oB. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

Odusnueckne cBoWcTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSL.
Pose pacTBOpOB B mpupoZie U B )KU3HHU 4esnoBeKa. KpyroBopot BOAbI B IpUPOE.
3arpsi3HeHre NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. duzmdeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccupukanuss OCHOBaHWM: IIETOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnil. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meraimoB H. H. bekerosa.
[lonyuyeHne KuUCIOT.

Comu. Homenknarypa comneid. @U3NUECKUEe U XMMUUYECKHE CBOMCTBA COJIEH.
[Tonmydyenue comnen.

I'eneTnyeckas CBsA3b MEXKY KIACCAMU HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPECIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYUYECHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBONCTB KHCJIOPOJa, HAOJII0eHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpanieHus: ropeHust (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHUJIOB U OTTMCAaHUE
WX CBOMCTB, MOJy4eHUE, COOMpaHHWE, pacClO3HABAHME U U3YUYEHUE CBOICTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (II) (Bo3zmoxkHO
HCITIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOJI0IeHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 ™Momb, HCCIENOBaHWE OCOOCHHOCTEH pAaCTBOPEHUSI BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEAECIEHHOM MAaCCOBOM JI0JIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTaylaMud (HaTpueM U
KaJIbllueM) (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIOB), HCCIEIOBAHHE
00pa3IioB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOMIOACHINE N3MEHECHUS
OKpACKH MHJIUKATOPOB B paCTBOPAX KHUCJIOT U IIEJI0UEH, N3yYeHNE B3aUMOICHCTBUSA



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaUlaMH, PeaKui
HEWTpaau3aluy, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljla APYTUM U3 pacTBOPA COJIU, PEMICHUE HKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«BaxHeiiune KI1acchl HEOPTAaHUIECKUX COCTUHEHHIN.

IMepuognueckuid 3axkoH u lIlepuognuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHYECKUX 3JeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHbIE U IMICJIOYHO3EMENbHBIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEpHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonnueckuit 3akoH. [lepuonnueckas cucrema XUuMUYECKUX 3JIEMEHTOB /1.
N. Menaeneena. Kopotkonepuoanas u qiuuHHonepuoaHas popmsl [lepuoanueckoit

cucreMbl xumudeckux sneMeHToB Jl. M. Menneneesa. Ilepuonsl m rpymisl.
PU3NYECKUN CMBICI ITOPSAJIKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atoMmoB. CocTtaB aTOMHBIX sAAep. M3oTonel. Dnexktponsl. CTpoeHHE
DNEKTPOHHBIX ~ 00Ooyouek aromMoB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoun cucremsl JI. M. MenneneeBa. XapakTEpUCTHKA XUMHUYECKOIO
AJIEMEHTA 110 ero noJjoxennto B [lepuoanueckoit cucreme /1. 1. Menzaeneesa.

3aKOHOMEPHOCTA HW3MEHEHUA paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYNIIaM U MEPHUOJIAM.

3Hauenue [lepuoanyeckoro 3akoHa u lleproanueckor CUCTEMbl XUMHUECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaKJaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (TosisipHass W HEMOJsIpHAs) CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporniecchl OKUCIEHUS U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OO0pa3lloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M WIEJOYEH, MPOBEICHHE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnoie ceéasu

Peanu3zanust MeXNpeaMETHBIX CBS3€l MpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTJCIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTecTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJUu3, CHUHTE3, KiIaccuukanusa, TM[epUuoJAUYHOCTb, HAOIIOIECHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsiji, BEIECTBO, TEJIO, O0BEM,
arperaTHOe€ COCTOSIHHE BEIIeCTBa, ra3, (U3WYECKHUE BEIWMYHMHBI, CIHMHHIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: dotocunTes, npixanue, bnochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPObI, TTOJIE3HbIC
HCKOMaeMbIe, TOTLUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHMUYECKAs peaKIUs

[Tepnoanueckuii 3akoH. [leproanyeckas cucrema XUMUYECKUX IEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KATbLU U UX COCTUHEHUI
B COOTBETCTBUU C TOJIOKEHHEM »dJeMEeHTOB B Ilepuoandeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMuueckux peakimii o pa3IMdyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIioBOMYy 3¢ (deKTy, Mo
W3MEHEHHIO CTETNEHEH OKHUCIICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKHE
ypaBHEHUSI.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepOTreHHBIX
peakuusx. [lonsatue o karamuze. [lonsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIIMSIONIME HA CKOPOCTh XUMHUYECKOM pEaKUUH M TOJIOKEHHE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  pPEaKIMHM,  JJICKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBienue YpaBHEHHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIUil C  HCIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON TUCCOLMALMU. DJAEKTPOIUTHI U HEAIEKTPOIUTHI.
KartnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHUYecKol cBs3u. CteneHs nucconnanuu. CuibHbIE U C1a0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOr0 oOMeHa. Y ca0BHs IPOTEKAaHUSI peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIEHHbIE WMOHHBIE YpaBHEHMs peakuuil. CBOMCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHHUIN 00 3JEKTPOIUTUYECKON JUCCOLIMALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumMenm

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIO0KHBIX BEIIECTB
(Xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU peakuu OT
BO3JCHCTBUS  pa3iMyYHbIX  (PAKTOPOB, HCCIECIOBAHUE  AIIEKTPOMPOBOJAHOCTH
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHN KUCIIOT, HIEN0YEi U coiel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHUAIOB), IPOBEACHHUE OIIBITOB, WJLIIOCTPUPYIOMIMX
OpU3HAKKW TPOTEKaHUs peakuuili HOHHOro oOMeHa (oOpa3oBaHHME OCAJIKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[Ibl), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHue, pPEeaKUuu pas3ioKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX  BEIIECTB C  OMOUIbIO
KA4EeCTBEHHBIX PEAKLIUNM HA UOHBI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4.

Hemerauuibl 4 MX COeAUHEHUS

O6miass xapakTepucTtuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aUMOJIEHCTBHE
C MeETaJulaMM, HEMETaJUlaMH, IieiaodaMu). XiopoBopopold. ComsHasg KHUCIIOTa,
XAMHUYECKHE CBOMCTBA, IIOJy4YeHUWE, MNOpuMeHeHue. JlencrBue xiaopa U
XJIOPOBOJOPO/Ia HA OPTaHM3M YeI0BeKa. BakHelIre XJIOpUIbl U UX HAXO0KICHUE B
IIPUPOE.

O6mras xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
IPOCTBIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMU KUCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOoeHUE, (pU3nvecKkue u
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, Gpu3nyecKue U XMMHUYECKHEe CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJjlacca KHCIOT M crnenuduyeckue). XUMHUUECKUE PeaKlMH, JieXkKallie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUs CEepHOW KHUCIOThl. IIpumeneHue cepHoit
KUCIOThl. COJIM CEpHOM KHUCIOTHI, KAYECTBEHHAs] peakuus Ha Cyiab(paT-uoH.
Haxoxnaenue ceppl U €€ COCOAUHEHUMU B Npupoac. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COEIMHEHUSIMH Ccepbl (KUCIOTHBIE MOXIHW, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmiasi xapakTepucThka 3y1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
busnueckue u xumudeckue ceoiictea. Kpyrosopot azora B npupojae. AMMuUak, ero
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Coaum aMMOHUS,
uX pU3NYecKrue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoJlyueHue, (pUu3nueckrue U XUMHUYECKHE
CBOMCcTBa (0OIIME Kak MpEACTAaBUTENS KJlacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMS B KAU€CTBE MUHEPAIbHBIX YA00PEHUIA.
XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KHCIIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BOAOEMOB). dDocdop, amIoTpOINHBIC
monupukarmu gochopa, pusnueckne u xummuueckue cporictsa. Okcun docdopa
(V) u dochopHas kucimorta, GU3NIECKNEe M XUMUUYECKUE CBOMCTBA, MOJTydYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHUS. Y TJIEpPO/I, AJUIOTPOIHBIE MOAU(PHUKAIIUH,
pacnpocTpaHeHue B NpUpoje, PU3NYecKue U XUMUYECKHE CBOMCTBA. AscopOuusi.
Kpyrosopor yriepona B mpupone. Okcuabl yriepoja, uUX (Qu3MUecKue Hu
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IpUMEHEHHE. DKOJIOTUYECKUEe MpoOJeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a TJI00ANBHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3(QekT. YrosnbHas
KACIOTa U €€ colM, UX (PU3NUYECKHMEe M XUMHUYECKHE CBOICTBa, INOJyYEHUE U
npumeHeHue. KavecTBeHHass peakuuss Ha KapOoHAT-MOHBL. lcmonb3oBaHME
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BELIECTBAX KakK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta).
[TpuposiHblE MCTOUYHUKH YIJIEBOAOPOAOB (yroyib, NPUPOIHBIM ra3, HEPTh),
NPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJgax — U ux
poJiM B JKM3HM 4eJoBeKa. MaTepuaqibHOE€ €AMHCTBO OpPraHMYECKUX H
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusnueckne ©u XHUMHUYSCKHE CBOWMCTBA, IIOJyYCHHE U
npumeHenue. CoenMHeHus KpeMHus B mpupoae. O6mue npeacraBieHus: 00 OKCUie
kpemHust (IV) u kpemaueBoit kucnore. CHIMKAThl, UX UCMOJb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHeHIMe CTpOUTENIbHbIE MaTepHaIbl: KEpaMHUKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. IIpoOmembl  0G€30IMaCHOr0  HCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI,
IPOBEJICHNE KaUeCTBEHHBIX PEAKIIN Ha XJIOPUI-UOHBI U HAOJIOIEHIE PU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpa)karoure (QU3MUYecKrue M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M HMX COEIMHEHHMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPHUATIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMy XJIOPUJIOB (TaJIOreHUI0B), O3HAKOMJIEHHUE ¢ 00pa3liaMu
ceppl M €€ COeqUHEHUsSMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHUE TIpoIecca OOYTIIMBaHUS caxapa MoJ JeHCTBHEM KOHIIEHTPHUPOBAHHON
CEpHOM KHCIIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIOTHI,
MPOBE/ICHNE KaUEeCTBEHHOM peaKIMy Ha Cylb(aT-uoH U HAOII0ACHUE MTPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYEeCKUMU CBOMCTBaMU a3oTa, ¢ochopa U ux
COEIMHEHHUI (BO3MOXHO HCIIOIb30BAHNUE BHUJIEOMATEPHAIIOB), 00Opa3uaMu a30THBIX
u (ochopHBIX yI0OpeHUi, TOyIeHUE, COOMpaHue, pPacliO3HaBaHUE W M3YYCHHE
CBOICTB aMMHaKa, MPOBEACHUE KAUYECTBEHHBIX pEaKUWd Ha WMOH aMMOHHUS U
dbochaT-uoH W H3yuyEHHE TPHU3HAKOB UX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HM3YYCHHE MOJENeld KPHUCTAUIMYECKUX PpEIIETOK aiMasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C IIPOILIECCOM aJCOpOIMU PACTBOPEHHBIX
BCILECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, IOJIy4CHHE,
coOupaHue, pacrno3HaBaHUE M U3yUYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pElIeHre 3KCHEPUMEHTAIBHBIX 3aa4 Mo TeMe «BakHellue HeMeTalbl U HuX
COCIUHEHUS.

MeTajlibl 4 HX COeIMHEHUSA

OO011ast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuomnueckor cucreme xumuuyeckux syemeHtoB [, .
MenpeneeBa u ctpoeHus: atoMoB. CTpoeHre MeTauioB. MeTtammndeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXUMHUYECKUU Pl
HaIpspKeHU MeTamioB. PU3MUECKUe U XUMHYECKHE CBOMCTBA MeTamioB. O6miue
crocoObl moydeHuss MerawioB. [loHsATHE O KOpPpO3UM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CIiiaBel (CTajlb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHUE B ObITY U MPOMBILIIEHHOCTH.

[IlenouHble MeTaJIbL: MOJOXKeHUEe B lleproanyeckoil cucteMe XMMHUYECKHX
sanemenToB /. 1. MenpaeneeBa, CTpoOeHHME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe HaTpusd U Kanus). OKcuabl u
TMAPOKCUIBl HATpuss W Kanus. I[IpuMeHeHue IIEeTOYHbIX METALUIOB U HX
COECIMHEHHM.

IllenouyHO3eMENIbHBICE METAAAbl MarHMui M KaJdblMH: MOJOXCHUE B
[Tepuoanueckon cucreMe xumuueckux 3eMeHToB . . MenneneeBa, CTpoeHHE UX
aTOMOB, HaxoXJeHue B mpupoje. dusnveckne 1 XUMHUUYECKUE CBOMCTBA MarHus U



Kayiblusl. BaxkHeiline coequHeHns Kanbus (OKCUl, TUIPOKCU]T, coiin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJFoMHHUN: TIOJ10keHUE B [leproandeckoi CucTeMe XUMUYECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHHMe aToMa, HaxOXXIEHUE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
AIIFOMUHUS.

Keneso: nonoxkenue B Ilepuoandeckoi cuctreMe XMMHUECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpO€HHME aroma, HaXOXKICHHE B npupone. Pu3nvecKue Hu
XUMHYECKHE CBOMCTBA jkene3a. OKCuapl, rTuapoKcuInl U cou xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMd METauIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
WCIIOJIB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIblIUS U HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLIECCAa TOPEHUS XKeJie3a B KUCIOPOAE
(BO3BMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKaHUs
KaYeCTBCHHBIX PCAKIIUi HA HOHBI: MAarHUS, KaJIbIIHs, ATFIOMUHHS, ITMHKA, xkee3a (1)
u xenesza (III), menu (II), HabmroneHUEe W OMUCAHHUE TIPOILIECCOB OKpPAIIMBAHUS
IJJAMEHH WOHAaMU HaTpus, Kalusd W KajublUus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH/IA ATIOMUHUS U
TUJIPOKCUIA IIUHKA, PEIIEHNUE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Bakueimme
METaJUIbl U KX COCTUHEHUS.

XuMus U OKpYsKawuas cpeaa

BemectBa n marepuanbl B MOBCEAHEBHOW >XW3HW 4YeliOBeKa. bezomacHoe
UCIIOJIB30BaHUE BEIIECTB M XUMHYECKUX peakuuil B ObITy. IlepBas momornis npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUehd cpeipl (MpeaenbHasl JO0MyCcTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMun B pemeHnn 3KoJI0TUYeCKuX
pooIIeM.

Xumuueckuii IKCnepumMenm:

M3yueHre oOpas3IoB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Meostcnpeomemmnule ceéazu

Peanuzanus MeXOpeIMETHBIX CBSI3€ MpU WM3YyYEHHMM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIMOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTJCIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(puKamus, TEPUOANYHOCTh, HaOIIOEHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJEb, SBICHHUE, IMMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwusuka: MaTepus, aTOM, SJICKTPOH, POTOH, HEUTPOH, NOH, HYKJIHI, U30TOTIHI,
PaMOaKTUBHOCT, MOJIEKYJIa, IIEKTPUICCKUIT 3apsi, IPOBOIHHKH,
MOJIYIIPOBOJTHUKH,  JTUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILIECTBa, I'a3, paCTBOP, PACTBOPHUMOCTD, KPUCTAIITMYECKAsT
pemérka, CruiaBbl, (PU3UYECKHE BEITUYHMHBI, SAMHHIIBI M3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocunres, npixanuwe, Ouocdepa, 3KocHCTEMA, MUHEPATbHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOAbL, IOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHS MPOTPAMMBbI  OCHOBHOI'O  OOILErO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIECHHOCTSIMU, IPUHSTBIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIMdHOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTHBHBIX IIECHHOCTHBIX OpPUEHTAUA U
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'O OTHOLLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOUM WH(MOpMAaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLUMAIbHBIX HOPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JAPYTUX  BHJAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHON JEATEIBHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBbIX, TI03HABATEIbHBIX 3aJlad, BBIMOJHEHUH XHUMHUYECKHUX
HKCTIIEPUMEHTOB, CO3JaHUN YUECOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B MIPOIIECCE ITON YUEOHOM AESITEIIbHOCTH, TOTOBHOCTH OIEHUBATh
CBO€ IMOBEACHUE M TNOCTYIIKM CBOMX TOBApHUILEW C IMO3ULIMHA HPABCTBEHHBIX HU
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNA:

MHPOBO33PEHYECKUE TPEICTABICHUSI O BELIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTaBISIOLINE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAYyYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX 4YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMUH, HEOOXOJUMBIE JJisi OOBACHEHUS HAOJI0JaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOM KYJIBTYphl, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM pPabOThl ¢ y4YEOHBIMU TEKCTAaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

uHTEpeC K OOyYeHHI0O W TIO3HAHMIO, JIOOO03HATENHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  CamMO0Opa3oOBaHUIO, TPOCKTHOM U HUCCIEI0BATENbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 *WU3HHU, OCO3HAHUE MOCIEJICTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPECHHS ),
HEOOXOJMMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TpH  OOpalleHUuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaIbHOU KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii u Tpyaa pa3iIuyHoro poja,
YBaKECHHE K TPYAY U pe3ysbTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX  3HaHUM 1[0  XUMHHM, OCO3HAHHBIM  BBIOOD
WHJVMBUAYAJTLHOU TPACKTOPUHU MPOJIOIHKEHUST 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHOM ASATENHHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHU,
TOTOBHOCTh aIalTUPOBATHCS B MPO(hEeCCUOHATBHOM CpejIe;

6) IKOJI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH 11€I€CO00pa3HOE OTHOIIEHHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, NOHMMAHUE LEHHOCTH 3J0POBOTO M
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEICHUS MPU pabOTe C BEUIECTBAMH, a TAKXKE B CUTYyalUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICeHUS 33/1a4, CBS3aHHBIX C OKPY’KAIOLIEN MPUPOJTHONU CPEIOH, ISl OBBILICHUS
YPOBHSI ~ 3KOJIOTUYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOQJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEeW HX PEIICHUS TMOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBbIC IS
dhopMUpOBaHUSI MUPOBO33pEHHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSI, TPUHIINII,
runore3a, (Qakt, CHUCTEMa, TPOLECC, DSKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEJAMETax W MO3BOJSIOT Ha
OCHOBE 3HAHHMU W3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATUBHBIE, DPETYJISTHUBHBIE), KOTOpble oOOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHHWI: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMH MOHSTHSIMH), HUCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3HM MEXKIY OOBCKTaMH H3yUCHHS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJI3YEMbIE B XUMHUH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIE B XUMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUYCCKUX PEaAKITHH,
BBEISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAUYE€CTBE OCHOBBI 17151 (HOPMUPOBAHUSI TUIIOTE3bI O MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allud W TPOBEICHUIO
YUYEHMUECKUX OKCIIEPUMEHTOB, YMEHHE HaAOII0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, POopMyIHpOBaThH 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATH M HHTEPIPETHUPOBATH HWH(OpPMAIUIO
pPa3IMYHBIX BUJIOB U (HOPM TPEICTABICHUS, TTOJIYyIacMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JMJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpebl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XO€ Auajiora 1 (W) IUCKYCCUH) IO CYLLIECTBY
oOcykgaeMol Tembl, (QOPMYIMPOBATH CBOU NPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHHS ~ TPEICTaBIsITh  IOJyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaTh MPE3CHTAINIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JabOpaTOpHOIO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMeHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIIbHON M HWCCIIEIOBATENbCKON  JIEATENBHOCTH TPH  PEHICHUU
BO3HUKAIOIIKX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CykaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUN, OIpelnejeHre KpPUTEpUEeB IO OIIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMPEAENATh LEIN AeATEIHHOCTH, MIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISTh WM KOPPEKTHPOBAThH
MPEUVIOKEHHBIA AJITOPUTM  JEMCTBUM TNPHU BBINOJHEHUM 33aJaHUN C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCTIONTb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, MTpeIjiaraéMble B YCIOBUHU 3aJaHHM.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHOH pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYyYEHUID HOBOIO 3HaHWs, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(UKAIUs peakluid: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUW 3aMELICHUs, pPEaKUuu
oOMeHa, HK30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A(EKT peakium,
AJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, pauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHASE U HEMOJISIpHAs KOBAJCHTHAs CBSA3b, MOHHAS
CBS3b, WOH, KAaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs Qopmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEOUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps spa, o0IIee YICIIO ANEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKUCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKHX [PEBpalllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALlU MBICIUTEIbHON JESATEIbHOCTH — AaHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTEeMaTU3alMI0, KIacCUu(UKaIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — Il M3YyYEHHs] CBOMCTB
BEIIECTB M XHMMHMYECKUX PpEAKUUH, ECTECTBEHHO-HAyYHBIE METOMBI
NO3HaHUs — HAOJIOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEI0OBATh MPAaBHUJIaM MOJIb30BAHMS XUMUYECKON OCYI01 U 1a00paTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuWiIaM oOpalieHusi C BEUIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX ONBITOB I10 MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BELLECTB
(BomopoJia ¥ KHUCIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C ONMpPEAEIEHHOM
MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOILBI0 UHAUKATOPOB (JIakMycC, (peHONAPTaNEeHH, METUIIOPAHK

U Ipyrue).

K xoH1y oOyueHus B 9 Kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX IOHATHW: XHMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBA3b (xoBajyieHTHas, WOHHA,
MeTayuInyecKas ), KpucTaindecKkas peméTka, Koppo3us METAILJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeaeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, METAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAcCTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
tabnuunyio Gopmy Ilepuoandeckoil cUCTeMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPUOJLI, COOTHOCUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B MIEPUOANUECKON TaOJIUIIE, C YHCIIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, OOHIee 4YHUCIO JJIEKTPOHOB U paCHpEeAesieHHE HUX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejenax MallbIX MEepUoJO0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUECKHE AJIEMEHThI, HEOPTAHHMYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCICHUs
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XUMHYECKUE
CBOMCTBAa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMHCAHUE
NpuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJIAITh YPaBHEHUS DJEKTPOJIUTHYECKOM JIUCCOLMAIIMU  KHUCJIOT,
LIEJI0YEHN U COJIEH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opmyse COeauHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUThH PACUETHI IO YPABHEHUIO
XUMHUYECKOM peaKInu;

cO0JII0IaTh MTPaBHIIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSAMH TI0 BBITOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOTBEPIKIAFOIINE KAaUeCTBEHHBIA COCTaB Pa3IMIHBIX
BCIIIECTB: PACIIO3HABATHh OMBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIINH MBICITUTEILHOMN JICSITEIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMAaTU3aIlUI0, BHISIBJICHUE TPUUNHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3iesioB u

KoanuecTBO 4acos

KouTtpoJbHbie

IIpakTHyeckue

JeKkTpoHHbIE (IU(PPOBHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoThbI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE MOHATHSA
Xumus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa u xumMnueckue 15 1 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3nen 2. BaxHelilne npecTaBUTEIH HEOPTAaHMYECKHX BEIECTB
51 Boznyx. Kucnopon. [lonsitue 5 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonarue o kuciaorax bubnnorexa [IOK
2.2 8 1
U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 30

Paznen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumuuyeckux 3a1eMmeHToB JI. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm



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

[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

Bbu6moreka [JOK

31 XHMHHECKHX S1EMEHTOB /1. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CtpoeHue
aroMa
XuUMHUYECKAS CBS3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa LOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOCE Bpems 3 bubmmorera [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/1eJioB U TeM uugpoBbIie
Ne o/m P Kontpoabnbie | IlpakTndeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE peaKIUU
11 [ToBTOpeHwue U yriydieHne 3HaHui 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnunoreka [IOK
' XUMHYECKUE PeakilMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
51 OO11ast XapaKTepUCTUKA XUMUYECKUX 4 1 bubnnorexa [IOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
OO0mmas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpymmer. Cepa u e€ 6 buommorexa LIOK
' pymHsL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTUKa XUMUYECKIX
2.4 sanemeHToB [VA-Tpynnel. Yriepon u 8 1 2 buommorexa LIOK
' ) PYITBL pol https:/m.edso0.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pasznea 3. Merajiibl 4 UX COeTUHEHUSHA

. bu6mmoreka [IOK
3.1 Obmpae cROHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimre MeTaibl U UX COeQMHEHUSI 16 htts://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus U okpy:Kawias cpeaa
41 BemecrBa 1 MaTepuaibl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 1 bubmorera [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 66
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