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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XMMHUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero o0pa3zoBaHusl,
npenacrasieHHbix B ®I'OC OO0, a Ttakxe Ha OcHOBe (penepanbHOM paboueit
IporpamMmbl BOCHUTAaHUS U C Y4ETOM KOHLEMIUU MpernojiaBaHusi y4eOHOTo
npeamera «Xumus» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoid
Qenmepalii W € y4eTOM OCOOBIX  00pa30oBaTENbHBIX MOTPEOHOCTEMH
oOyuaromuxcs ¢ OB3.

[Iporpamma o xumMuu AJAET NPEACTABIECHUE O LENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHMTAHHMS M pa3BUTUS OOYyYAOUIMXCS CpPEICTBAMU Y4EOHOTO
npeaMeTa,  yCTaHABIMBAaeT  00sA3aTeNbHOE  MPEAMETHOE  COJAEpXKaHHeE,
npeAycMaTpUBaeT PaCIpEleI€HUe €ro mo KjiaccaM U CTPYKTYPUPOBAHUE IO
paszenaM U TeMaM OpOrpaMmbl MO XHMHH, ONPENENseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIBHOCTh M3YYEHUSI XUMHH C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM Yy4eOHOTO TIpollecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYalomMXcs, OMNpPEACNsIET BO3MOXHOCTH TpeAMeTra s
peanuzaiuu TpeOOBaHUM K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIEro o0pa3oBaHus, a TakKe TpeOOBaHUN
K pe3yjbTaTaM OOyYeHHMs XUMHUU Ha YpOBHE IIelied M3y4eHHs MpeaMeTa U
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIHHON AESATEILHOCTH OOYYarolierocs o
OCBOCHHIO y4E€OHOT0 COJIEp KaHUSI.

3HaHWE XUMHH CIY>)KUT OCHOBOM i (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeICTaBIeHU 0 MaTepruaIbHOM €AMHCTBE MUPA, BaKHYIO
poJib UrpatoT (popMUpyEeMble XUMUEH MPEACTABICHHUS O B3aUMOIIPEBPAIICHHIX
SHEPTrUud U 00 SBOJIOLUU BEIIECTB B MPUPOJIC, O MyTIX PEIICHUS TII00ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaJiM3allid  BO3MOXXHOCTEW  JJII  CaMOpPa3BUTHS
dbopMupoBaHUsS KyJbTYpbl JUYHOCTH, €€ o00medl u (yHKIMOHATILHON
IPaMOTHOCTH; BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX
CIIOCOOHOCTEN O0ydYaromMXCSd, HaBBIKOB HMX CAMOCTOSITENbHOW Yy4eOHOMU
NESATEIbHOCTH,  AKCHEPUMEHTAIbHBIX M  HUCCJIENOBATENbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B TOBCEIHEBHOW >XH3HU, TaK M B NpodecCHOHATHLHOU
NeSTETbHOCTH; 3HAKOMUT CO CIEeNU(PUKON HAYyIHOTO MBINIJICHUS, 3aKIabIBACT



OCHOBBI IIEJIOCTHOTO B3IJIsiIa HAa €AMHCTBO MPHUPOJABI M YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TaIllOM B (JOPMUPOBAHUU ECTECTBEHHO--HAYYHON T'PAMOTHOCTH
oOy4aromuxcsi;  CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIA]l B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHbIE HanpaBJIeHUsI B O0YYEHUH XUMHUHU OOECIEUNBAIOTCS CrieUU(UKON
CoJepKaHusi Y4eOHOTro TIpeAMETa, KOTOpPbIA ABJIAETCA I€1arOTU4ecKH
aJIaITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha OMPECIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OOIIEro 0Opa3oBaHUSl OPUEHTUPOBAH
HAa OCBOEHHE OOYYAIOUIMMHCS CHCTEMbI IMEPBOHAYAIBHBIX IMOHATHI XUMUH,
OCHOB HEOPTraHWYEeCKOW XWMHUU M HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX MOHITHA
OpPraHUYECKON XUMUH.

CtpyKkTypa coaepKaHusi IPOrpaMMBbl IO XUMUHU C(HOPMUPOBAHA HA OCHOBE
CHCTEMHOI0 MoaxoJia K e€ nzydeHuto. CopeprkaHue CKIIaabIBaeTCs U3 CUCTEMBI
HOHATUH O XHMHUYECKOM O3JIEMEHTE M BEIIECTBE M CHUCTEMbl IOHATUH O
XUMHUECKON peakuuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OpraHU30BaHbl IIO
MPHUHIIAITY TIOCIEIOBATEIbHOTO Pa3BUTHS 3HAHWNA HA OCHOBE TEOPETUUYECKUX
IPEJCTaBICHUN Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIAAPHOI'O YUYCHUA KakK OCHOBBI BCCTO
CCTCCTBO3HAHMUIA,

- [Tepuognueckoro 3akona JI. M. MengeneeBa Kak OCHOBHOTO
3aKOHA XUMUH;

- Y4CHHUA O CTPOCHHH aTOMa U XUMHYECKOU CBA3H,

- MPEICTaBICHUN 00 AIIEKTPOIUTHUECKON IUCCOIMAIINK BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS pPACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYCHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCA TOCIEIOBATEIHHO OT
OIHOTO YpOBHS K JPYroMy, BBIOJNHSS GYHKIUU  OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IPAKTUUECKOTO
MIPUMEHEHUS U MOJYYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHnne mporpaMmbl IO XHMHH CIHOCOOCTBYET (POPMUPOBAHUIO
IIPEACTABJICHUS. O XMMHUYECKOM COCTaBJLIOIICH HAy4YHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOUN MPUPOAbI, IEHHOCTHOTO OTHOILICHUSI K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HAHUS B HayKe. M3yueHne XuMuu nMporucxXoauT C MPUBJICYCHUEM
3HAHWN W3 paHee HM3YYCHHBIX YUYEOHBIX mpeaMeToB: «OKpYKaIOMMUA MHUPY,
«buonorus. 5—7 knacce» 1 «Pu3nka. 7 Kiacey.



[Ipy wu3yueHMn XUMHH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUNA OCHOB
XUMHUYECKOM  HaykKM Kak o0O0JIaCTM  COBPEMEHHOTO  €CTECTBO3HAHUA,
MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKa M KaK OJHOTO0 W3 KOMIIOHCHTOB
MHPOBOW KYyJBTYpHI. 3ajavya y4eOHOTO TpeaMeTa COCTOUT B (HOPMHPOBAHUU
CHUCTEMbl XUMHUYECKUX 3HAHWM — BaXHEHIMX (PaKTOB, MOHATHN, 3aKOHOB U
TEOPETUUYCCKUX TIOJIOKEHUM, JOCTYIHBIX O0OOOIIEHWH MHUPOBO33PEHUYECKOTO
XapakTepa, si3bIka HayKW, B MPUOOIICHUN K HaYYHBIM METOJIaM IMO3HAHUS MpHU
M3YYCHUW BEIECTB U XUMUYECKHX DPEaKIuid, B (POPMUPOBAHUU W Pa3BUTHH
MMO3HABATEIIbHBIX YMECHHA W WX NPUMEHEHWH B Y4eOHO-TIO3HABATEIHHOU W
y4eOHO-HUCCIIEIOBATENIbCKON JCATEIbHOCTH, OCBOCHMM MpaBUi 0€301acHOIo
oOpallleHHsI C BeleCTBaMH B IOBCETHEBHOM KU3HHU.

[Ipy u3yyeHMM XHMMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs
BaXHOE 3HAUCHHUE MTPHUOOPEIIN TaKue 11eJH, KaK:

- (opMHpOBaHNE MHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

- HaIPaBJICHHOCTh OOYYEHHS Ha CHCTEMaTH4YeCcKoe IPHOOIIECHHE
00yJarommXxcsi K CaMOCTOSITEILHOM TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MeToaM IMO3HaHUs, (OPMHUPYIOIIMM MOTHUBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- o0OecrieyeHue  yCJIOBUW,  CHOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOy4JaloIMMUCSl ~ OMbITa  Pa3HOOOpPA3HON  JAEATETHbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHILINN), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBaHue o0IIeH PYHKIIMOHAIIBHOW U €CTECTBEHHO-HAYIHOM
IPAaMOTHOCTH, B TOM 4YHCJI€ YMEHHMH OOBSCHATH M OIICHUBATH SIBJICHUS
OKPYKAIOIIEer0 MUpPA, WCTOJb3Ysl 3HAHUS M OMBIT, MOTYUCHHBIC TIPU MU3YYCHHUH
XUMUH, TPUMEHATh WX NPH PEIICHUA TPOOJIEM B TIOBCETHEBHOW KU3HU H
TPYJOBOM AEATEIBHOCTH;

- dopmupoBaHre y 00yYarOUXCsl TYMAHUCTUYECKUX OTHOIICHH,
NOHMMaHUsl LEHHOCTU XHWMHUYECKUX 3HAHUM JUIs BBIPAOOTKH 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOM [EATEIbHOCTH B IIEJIAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

- pa3BUTHE  MOTHBalMM K  OOydYeHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIICUETIOBEUECKUX
[IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIS U HANPaBIECHHOCTH
JanbHeIero o0y4ueHus.



OO6miee 4YmMcIO YacoB, OTBENEHHBIX I WM3YyYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezren0), B 9 Kiacce — 68 yacoB (2 yaca B HEJCIIO).

COILEPKXAHUE OBYUYEHUSA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipeamet xumuu. Poiab XUMUM B ’KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Du3znueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHe 0 MeTo/1ax MO3HAHMS B XUMHUHU. UUCThIE BENIECTBA U CMECH.
CriocoOnl pa3zienieHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (Gopmynia. BajaeHTHOCThP aTOMOB XHUMHYECKHUX 3JIEMCHTOB.
3aKOH TIIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTEIbHAs aTOMHAS Macca.
OTHOcHTENbHAS MOJICKYJIIpHas Macca. MaccoBasi JOJIsl XUMUYECKOTO 3JICMCHTA
B COCAMHCHUHU.

KomnyectBo BemectBa. Moub. MomsspHas  Macca.  B3auMocBs3b
KOJIMYECTBa, MAacChl M YHCJIA CTPYKTYPHBIX CIHWHHII BeIIiecTBa. Pacuérhl 1o
bopMysiaM XUMHUYECKUAX COCAMHCHHU.

dusznyeckre W XUMUYCCKHC SBJICHHUSA. XHMHUYECKas peakuus U eé
IpU3HAKK. 3aKOH COXPaHCHUS MAacChl BEIIECTB. XUMHUYCCKHUE YpPaBHCHUS.
Krnaccudukanys XMMHUECKHX PEaKIMi (COSTUHEHUS, PAa3JIOKCHHUS, 3aMCIIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:  3HAKOMCTBO C XUMHUYECKOW TOCYAOM,
npaBuIaMu padoThl B JIA0OPATOPUH U MpuEéMaMu oOpaIreHus ¢ 1abopaTopHbIM
obopynoBaHuEM, H3y4YeHHE M OmNUcaHue (GU3MYSCKUX CBOHCTB 00pa3IioB
HEOPraHWYECKUX BEIECTB, HaOMoAeHUE (QuU3NUECKUX (IUIaBJICHUE BOCKA,
TassHUE JIbJa, PaCTUpPaHUE caxapa B CTyNKe, KUIICHUE W KOHJACHCAIIUS BOJBI) U
XUMHUYECKUX  (TOpeHHue CBeYM, MPOKAIMBAHUE  MEIHOM  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOM) SBJICHUM, HAOMIOJCHHE W OIHMCAHHUe
NPU3HAKOB TMPOTEKaHUS XUMHUUYECKHUX peakluil (pas3oKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3i0KCHHUE THAPOKCHIA
Meau (Il) mpu HarpeBaHuM, B3aMMOJCHCTBHE XKejle3a C PAaCTBOPOM COJIM MEIIU
(I1), wm3ydenue cnocoOOB pa3jieicHUs CMeECel: ¢ TMOMOIIbID MAarHuTa,
buneTpoBaHKMEe, BBHIMAPUBAHUE, MAUCTHILIALIMSA, XpoMatorpadus, MpOBEICHUE
OYMCTKH TIOBAPEHHOMW COJIM, HAOJIOIEHNE U OMTMCAHUE PE3YJIbTaTOB MPOBEIACHUS



OIBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEen
MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxkueiiuue npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopon — anemeHT u mpocroe
BemiecTBO. HaxokneHue kuciopoja B npupojie, GU3HUECKHE U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. [lpumenenue kuciopoga. CrocoObI
MOJy4YeHHUsI KUCIOpoJa B JabopaTOpHH U MPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — auioTpornHas MoAUGHUKALIHS KACIOPOaa.

TemnoBoit 3PPeKT XUMHUUECKON peakIui, TePMOXUMUYECKUE yPaBHEHUS,
9K30- M 3HAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemenT u mpocroe BemectBo. Haxoxnaenue Bomopona B
npupoae, (U3MUYECKue M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI
noxydenus. Kucmorel u comnu.

Mousipablit 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyueckne CBOWCTBA BOABL. Bojga kak pactBopurtenb. PacTBOpsI.
HacsllieHHbIE U HEHACBIILIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nons Bewecrsa B pacTBope. XHUMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE M B JKU3HHU 4YeNoBeKa. KpyroBopor
BOJBI B IIPUPOJIE. 3arpsA3HEHUE NPUPOIHBIX BOoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJ.

Knaccudukanus neopranndeckux coenuuenunii. Oxkcuanl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCIOTHbIE, aMQoTepHble) U
HecosieoOpasyrome. Homenknarypa okcugoB. @u3nmyeckue U XUMHUECKHE
cBoMCTBa OKCHIOB. [losTydeHrEe OKCUIOB.

OcHoBanusa. Knaccudukanus ocHOBaHUUM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHkiiarypa ocHoBaHui. PU3NYECKUE U XMUMUYECKUE CBOKCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucioT. @uznyeckue
U XUMHYECKHUE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCnor.

Comu. Homenknatypa coneil. @Pu3nyeckne 1 XMMAYECKAE CBOMCTBA COJICH.
ITonydenue coien.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:. Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSA

KHCJIOpPOJia B BO3JAyXe, MOJydeHHe, coOMpaHue, pacro3HABaHWE M H3yUCHUE
CBOWCTB KHUCJIOpOJa, HAOJMIOCHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOIAOM U



YCJIOBUSI BO3HUKHOBEHHMS U MPEKPAILCHHs] TOpeHusl (MoKapa), 03HAKOMIIEHUE C
oOpa3llaMl OKCHUJIOB W OIKMCAaHHE UX CBOICTB, IMOJy4YeHUE, COOHpaHue,
pacno3HaBaHWE€ M HW3Y4YEHHE CBOWCTB BOAOpOJia (FOpEeHHUE), B3aUMOJICUCTBHE
BoJIopoJia ¢ okcuaoM meau (1) (Bo3MOXKHO UCIIONB30BaHUE BUACOMATEPUATIOB),
HaOnrofeHue O00pa3oB BEIMIECTB KOJMYECTBOM 1 MOJIb, HCCIEI0BaHUE
OCOOEHHOCTEW pacTBOPEHUS BELIECTB C Pa3IUYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACITEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICCTBUE BOJIBI C METAIIIAMU

(HaTpueM w KaJIbIIieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), MCCJIEAOBaHHWE OOpa3l[OB HEOPraHWYECKUX BEILECTB
pPa3IUYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS OKpPacKd WHIMKATOPOB B
pacTBOpax KHCIOT M IeNiouei, u3ydeHue B3aumoaenctsus okcuaa meau (1) c
pPacTBOPOM CEPHOM KHUCIOTHI, KACIOT C METAJUIAMH, PEAKIMi HEUTpaau3alvi,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHM, BEITECHEHHUE OJTHOTO METAIUIA IPYTUM
W3 pacTBOpPA COJIM, PEIIEHNUE SKCIEPUMEHTAJIBHBIX 3a/a4 1o TeMe «BaxkHeunime
KJIACChl HEOPTAHUYECKUX COETUHEHUIN.

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aToMoB. XMMH4YeCKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKK KiIacCU(PUKAIMU XUMUUYECKUX dJeMeHTOB. [loHsitue o
rpymmax CXOJIHBIX 3JIEMEHTOB (ILEIOYHbIC U IIEJI0YHO3EMEIIbHBIE METAJLIBI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHbIC
OKCH/JIbI ¥l THIPOKCHIBI.

[lepnonmueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX DJIEMEHTOB
H. W. MengeneeBa. KopoTkonepuogHas U JIuHHONEpuUoAHas (HOpMbI
[lepuomnueckort cucreMbl xuMudeckux dneMeHTtoB [[. . MeHnneneena.
Ilepronel u rpynmbl. PU3NMYECKHNM CMBICH MOPAIKOBOTO HOMEpPA, HOMEPOB
MEPHUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. WM30Tombl. DIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 000J0YeK aTOMOB MEPBhIX 20 XUMUYECKHUX DJIEMEHTOB
Ilepnoguueckoi cucremsl 1. 1. MeHnneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTU W3MEHEHHUsI pajluyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNaM U NEPUOIaM.

3nauenue Ilepuoamyeckoro 3akoHa u Ilepronuueckoil cUCTEMBI
XMMHUYECKUX DJIEMEHTOB I pa3BUTUS HayKu W npaktuku. 1. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.



Xumuueckasi cBa3b. KoBajieHTHast (MOJSIpHAsE W HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHuss.  OKHUCIUTEILHO--BOCCTAHOBUTEIIbHBIC  PEAKIIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:. W3ydeHUe oOpa3loB BELIECTB METAILIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE TUAPOKCHJA LMHKA C PACTBOPAMU KHCIOT U
HIEJI0YEH, MPOBEICHUE OMNBITOB, WUIKOCTPUPYIOIIUX MPUMEPBI OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pPEeAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU ).

Mesxcnpeomemmnuwie ceasu

Peanmm3zannst MeXNpeaMETHBIX CBS3€W NPU W3YYEHHH XHMHHU B 8 Kiacce
OCYULIECTBJISIETCS. 4YEPE3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUM, TAaK W TOHATHH, SBIAIONIUXCS CHUCTEMHBIMU JUISl OTACJIBHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO--Hay4YHbI€ TMOHATHA: HAy4dHbId (akT, THUMIoTE3a,
TEopusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIIMS, TIEPUOANIYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®u3uka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI,
U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3apsijl, BEIIECTBO, TENIO,
00BEM, arperaTHoe COCTOSIHHME BEIECTBA, ra3, (PU3NUYECKUE BEIUYUHBI,
€AMHUIIBI U3MEPEHMSI, KOCMOC, TIIaHEThl, 3BE3/b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaAIb, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbI€, TOTIUBO, BOAHBIE PECYPCHI.

9 KJIACC BemniecTBO M XUMHYECKasl peaKkuusi

[lepnonmueckuit 3akoH. [lepuonnueckas cucrema XMUMUYECKUX dJIEMEHTOB /1.
N. Menneneesa. CtpoeHue atoMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMUYECKUX DBJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalbLHUs U UX
COCMHEHUN B COOTBETCTBUM C IOJIOKEHUEM 3JIEMEHTOB B llepuomnueckon
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKOW CBSI3U. THUIBI KPUCTATUIMUYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH
Y BUJA XUMUYECKOU CBS3H.

Knaccudukanus ©w  HOMEHKIaTypa  HEOPTaHUYECKHX  BEIIECTB.
XHUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUMXCS K Pa3IMYHBIM KjaccaM
HEOPraHUYECKUX COCTMHEHUMN, TeHETUUECKAasl CBSA3b HEOPIaHMUECKUX BEILIECTB.

Knaccudpukanuss XMMHUYECKUX peakluil MO pa3IMyHbIM IMpU3HAKaM (10
YUCITy ¥ COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3D (DEKTy,
[0 W3MEHEHHIO CTENEHEHW OKHUCJIEHUS XHUMHYECKHUX BJIEMEHTOB, MO



00paTUMOCTH, MO YYACTHUIO KaTalu3aTopa). IK30- U SHJOTEPMUUYECKHUE PEAKIIUH,
TEPMOXMMHUUYECKHE YPAaBHEHUSI.

[TonsiTre 0 ckopocTH XMMHUYECKOW peakmuu. [loHsTre 06 oOpaTHMBIX U
HEOOpaTUMBIX  XMMHYECKMX peakmusx. [loHATHE O TOMOTEHHBIX U
reTeporeHHpix peakiusax. [lonarne o karamuse. [loHsATHE O XUMHUYECKOM
paBHOBecHH. DaKTOPBI, BIMUAIOINIAE HA CKOPOCTh XUMHUYECKOW pEaKIHH |
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEaKIMM, DJICKTPOHHBIA  OaylaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHHEe  ypaBHEHUU
OKHCIIUTEIHHO--BOCCTAHOBUTEILHBIX PEAKIMA C HCIOIh30BAHHEM METO/A
AJIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOJIUTUYECKON  JUCCOLMAIINH. DIIEKTPOIUTHI 151
HENIEKTPOIUThl. KaThoHbBI, aHMOHBI. MeXaHW3M JUCCOLMAMM BEUIECTB C
pPa3IMYHBIMA BUJAMH XUMUYECKOW CcBA3U. CterneHb aucconuanuu. CUlbHbIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakuuyu wnoHHOro oOMeHa. YcCOBUSA MPOTEKAHUS peaKkUUid HOHHOIO
oOMeHa, MOJIHbIE W COKpallEHHbIE WOHHbIE ypaBHEHHs peakuuil. CBolicTBa
KHCJIOT, OCHOBAaHUI W COJIE B CBETE MPEACTABJICHHUN 00 3JIEKTPOIUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii  IKCnepumenm: O3HAKOMJIEHUE C  MOJEIsIMU
KPUCTAJUINYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTauioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluu OT BO3ACHCTBUS
paznuyHbIX  (PaKTOPOB, MCCIENOBAHUE BJIEKTPONPOBOJAHOCTH  PACTBOPOB
BELIECTB, NpOLEcca AUCCOLMALMM KHUCIOT, IIEJ0oYed U coyield (BO3MOXKHO
HCIIOJIb30BaHUE BUAECO MATEPHUANIOB), MPOBEAEHUE OMBITOB, WLTIOCTPUPYIOIINX
MPU3HAKK MPOTEKAHMUs] peaKlMii HOHHOro oOMmeHa (0Opa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHHE BObl), OMBITOB, WUIIOCTPUPYIOLIUX HPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI (TOpEHUE, PeakMi Pa3ioKEHNUs,
COCIMHEHHMSI), PACIO3HABAHWE HEOPraHWYECKUX BEUIECTB C MOMOUIBIO
KaueCTBEHHBIX PEaKIMi Ha NOHBI, pEHICHUE IKCIIEPUMEHTATbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OO6mass xapaktepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIE CTeNeHn okuciieHna. CTpoeHue u puanyeckrue cBOMCTBa MPOCTHIX
BEIIECTB — TajloreHOB. XWMHMYECKHE CBOWMCTBA Ha IMPUMEPE XJOpa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETAJUIAMM, IIEJ0o4aMH). XIIOPOBOJAOPO.
ConsiHast KuCIoTa, XUMUYECKHAE CBOWCTBA, MOJIyYeHUE, TPUMEHEHHE. JlelicTBre



XJIOpa U XJOPOBOJOPOJA HA OPraHW3M 4YeJIOBeKa. BaxxHeumme XJIOpUIbl U UX
HaX0XJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 3iaemMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHusa. CtpoeHue u GpU3nvIecKkue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCIOPOAAa U Cephbl. AJUIOTPOMHBIE MOAUDUKAIIIH
KHUCJIOopoAa U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
dusznueckue U XUMHYecKue cBoiicTBa. OKCHABI Cepbl Kak MpeCTaBUTENN
KHUCIOTHBIX OKCUAOB. CepHasi KuCIO0Ta, (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kiacca KHUCIOT M crhenududeckue). XUMUYECKHAEe
peaxiuu, JeKalie B OCHOBE MPOMBIIUIEHHOTO CIMoco0a MOJNyYeHUs CepHOM
KUCIOThl.  [IpumeHnenue cepHoid  KHUCIOTH. CoNuM  CEepHOW  KHUCIOTHI,
KaueCTBEHHAsl peakius Ha cylbdaT-uoH. HaxoxieHue cepsl 1 €€ CoeTMHEHUH B
npuposie. XUMAYECKOE 3arpsS3HEHUE OKPYKAIOIMIEH CPebl COSAMHEHUSIMU CEePHbI
(KUCIIOTHBIE JIOXJW, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpAICHUS.

OO6mast xapakTepucThKa 3J1eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCTIEHUS. A30T, pacCpOCTPAHEHHUE B IPUPOJIE,
(¢u3nueckue U XuMU4eckue cBoiictBa. KpyroBopot azora B nmpupoae. AMMHAK,
ero (u3muecknue U XMMUYECKHE CBOMCTBA, MoiydeHne u mpumeHeHue. Conu
aMMOHUSI, HuX (U3MYECKMEe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHUE.
KauectBenHast peakiysi Ha MOHBI aMMOHHUA. A30THasi KUCJIOTa, €€ TMOJydYeHHE,
dbu3uyeckre W XMMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeacTaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Vcnonb3oBaHWe HUTPATOB M COJEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YI0OpeHUN. XUMUYECKOE 3arps3HEHUE OKpPYKarolen
Cpenbl COeMHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/1yXa, MTOYBBI
1 BojoéMoB). Docdop, aoTponHbie Mmoaudukanuu gocdopa, dhusndeckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdhopHas kuciora,
du3nueckre u XMMUYECKHEe CBOMCTBa, nmoinyyeHue. McnonpzoBanue GocdaTtoB B
KaueCTBE MUHEPAJIHHBIX yI0OPEHHUIA.

O6mras xapakrepuctuka saemMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIC CTCICHH OKHCICHHS. YTJIEpOJd, aJIOTPOIHBIC
MOJU(UKALIUKA, PACTPOCTPAHEHHE B MPHUPOJE, (PU3NUYECKHE U XUMHUYECKUE
cBoiictBa. Ancopomus. Kpyrosopot yriepona B npupojae. OKCuabl yriepoaa,
uX (U3NYECKHE W XWMHYECKHE CBOWCTBA, JICHCTBHEC Ha JKMBBIC OPTaHU3MBI,
MOJIYYCHHE W MPUMEHECHHE. DKOJIOTHYECCKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHIIOM
yraepona (IV), rumote3a T1100abHOTO TMOTEIJICHUS KIWMAaTa, MapHUKOBBIHA
addekr. VYroapHas Kuciota U e€ Cold, HUX (HU3NUYECKHEe W XHUMHYECKHE
CBOIMCTBa, TIOJydYeHHE W NMpUMEHEeHHMe. KauecTBeHHas peakmusi Ha KapOOHAT-



noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEJILCKOM XO3SIUCTBE.

[lepBoHavasibHble TOHATHST 00 OpraHWYeCKUX BEIIECTBAX KaK O
COCIUMHEHUSIX yriepoja (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, TAHOJ, TJIMIEPHUH,
yKCycHasi Kucjiorta). [IpupogHbie HCTOYHUKH  YIIICBOJAOPOIOB  (yToOJb,
IPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX TepepaboTKu (OE€H3UH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAaX: JKUpaX,
Oenkax, yrieBojax — M MX POJH B JKU3HH uejoBeka. MarepuaabHOE €TUHCTBO
OpPTraHUYECKUX ¥ HEOPTAaHUUECKUX COCTUHCHHM.

Kpemuuii, ero ¢usmyeckne M XHUMHUYECKHE CBOMCTBA, MOJY4YEHUE U
npumenenne. CoeauHeHus: KpeMHUs B mpupone. OOmme mpeactaBieHust o0
okcusie kpeMuus (1V) u kpemuueBoit kuciore. CUIUKAThI, UX UCIOJIH30BAHUE B
OBITY, B TPOMBIIINICHHOCTH. BaxkHelue cTpouTeIbHbIe MaTepralbl: KEpaMuKa,
CTEKJIO, IEMEHT, OETOH, kene300eToH. [Ipodiembl 6€30acHOro NCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:  U3ydeHUE oOOpa3lOB HEOPraHMYECKUX
BELIECTB, CBOWCTB COJITHOM KHUCIJIOTBI, IIPOBEJICHNE KAYECTBEHHBIX PEaKIUil Ha
XJIOPUJ-UOHBI U HAOJIIOJIEHUE MPU3HAKOB UX MPOTEKaHUs, ONBIThI, OTPaXKAIOIINe
(u3HUecKrue 1 XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COEAMHEHUH (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHME C 00pa3laMu XJIOPHUIOB
(rajoreHu1oB), O3HAKOMJICHME C oOOpa3zlamMu cepbl U €€ COEAUHEHUSIMHU
(BO3MOXKHO  HCHOJb30BAaHUE BUJEOMATEpPHANIOB), HAOJIIOJEHHE Mpollecca
oOyrJMBaHMs caxapa MoJ JEeWCTBHEM KOHUEHTPUPOBAHHOW CEPHOM KHMCIIOTHI,
M3YYEHUE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakiuu Ha CylnbpaTHOH U HaONMOJeHWe TNpu3HaKa e€
IPOTEKaHMs, 03HaKOMJIEHHUE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, hochopa u ux
COEIMHEHH (BO3MOXKHO HCIIOJNB30BaHUE BHUAEOMATEpPUAJIOB), OOpa3LaMu
a30THBIX U (ochHOpHBIX yAOOpEHUH, TTOTyUeHHe, COOMpaHue, paclio3HaBaHUE U
U3y4YEHUE CBOMCTB aMMMAKa, NPOBEICHHE KAaYECTBEHHBIX PEaKLMi HAa HOH
aMmMoHusT W (dochaT-MOH H H3YyUYCHHE TMPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEIbIO0 (BO3MOXKHO
MCIIOJIb30BAaHUE BHUIEOMATEPUAIOB), M3YyUYECHHE MOJENEH KPHUCTAIIMYECKUX
pemi€Tok anMmasa, rpaduta, ¢yiiepeHa, O03HAKOMJIEHHE C  IPOLIECCOM
a7copOLuu PACTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIVIEM U YCTPOMCTBOM
NpOTHBOrasa, MojydyeHue, coOMpaHue, pacro3HaBaHHWE M M3y4YEHUE CBOMCTB
YIJEKUCIOTO Ta3a, MPOBEJCHUE KauyeCTBEHHBIX peaklMil Ha KapOoHAT H
CWIMKAaT-UOHbl W HW3YYEHUE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHUE C



MNPOAYKIMEN CUJIMKATHOW MPOMBIIIICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeillme HeMeTauIbl 1 UX COSTUHEHUSY.
MeTaJlsibl M UX CO€IUHEHUS

OOmrast xapakTepUCTHKA XUMHUYECKHX OJEMEHTOB — METAUIOB Ha
OCHOBaHUH UX MOJIOKEHHS B [leproanyeckor cuCTeMe XUMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa u crpoenus atomoB. CTpoeHue mMeTauioB. MeTaminueckas
CBSI3b M METAJUIMYECKAS] KPUCTALIMYECKasi PelETKa. DIEKTPOXUMUUECKUN Pl
HaIpsDKeHU MeTauioB. PU3MYECKHE M XUMHUYECKHE CBOWCTBA METAJUIOB.
OO6mume crnocoObl moiayyeHus MeTauioB. [loHSTHE O KOpPpO3UM METaJUIOB,
OCHOBHBIE CITIOCOOBI 3aumUThl WX OT Koppo3uu. CruiaBel (CTajnb, YYIyH,
TIOPATIOMUHNNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsle  MeTayuibl: moJiokeHue B llepuoguueckon  cucreme
xuMuueckux snemMeHToB J[. 1. MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXKIECHUE
B mnpupojae. Puzmyeckre MU XUMHUUECKHME CBOWCTBA (HA MpUMEpPE HATpUsi U
kanus). OKCUAbl U TUAPOKCHABI HAaTpusi U Kaius. [IpuMeHeHue MerouHbIX
METAJIJIOB U UX COCTMHEHUM.

[[lenouyno3eMenbHble METaJIbl MarHMi W KalblMH: IIOJIOKCHHE B
[Tepponnueckoit cucreme xumuyeckux osnemeHtoB J[. M. Mennaeneesa,
CTPOCHME UX aTOMOB, HaXOXJ€HHWE B mpupone. OU3NUECKHEe U XUMHUYECKHUE
CBOWCTBA MarHus W Kajbplus. BaxHelline COEIWHEHUS Kalblus (OKCHI,
TUAPOKCHU], cOJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHUS.

AmomuHuii: nonoxenne B Ilepuoguyeckoil CUCTEME XHMHYECKUX
snementoB [[. M. MenpaeneeBa, CTpoeHHE aToOMa, HaXOXKICHUE B MPHUPOJIE.
duznyeckue W XUMHYECKHE CBOWCTBA alfOMUHMS. AMQpOTEpHBIE CBOMCTBA
OKCH/JIa U TUJPOKCUJIA ATTFOMUHUS.

Keneso: nonoxenue B [leproandeckon CHCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpO€HHE aToMa, HaXOXKJAeHHUE B npupoae. Pusndyeckue u
XUMUUYECKue CBOMCTBa xkejeza. OKcuabl, TUAPOKCUABI U coiu sxene3a (l1) u
xenes3a (l11), ux cocrtas, cBoiCTBa U TONyYeHUE. XUMUUECKUIN IKCHEPUMEHNL.
O3HAKOMJIEHHE C O00pa3laMd METAUIOB M CIUIaBOB, HX (DU3UYECKUMU
CBOMCTBAMHU, H3YyUYCHHE PE3YJIbTATOB KOPPO3UH METAUIOB  (BO3MOKHO
WCIIOJB30BaHNE BHUCOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJACHCTBUS OKCHJIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOXHO HCIIOJIB30BaHUE BHUJAEOMATEPHUAJIOB),
HCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MMPOIECCAa TOPEHUS JKelle3a B KUCIOPO/Ie
(BO3BMOXKHO HCIMOJIb30BAaHUE BHUJECOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIUi HAa MOHBI: MAarHUs, KaJbIKs, AIFOMUHUS, [ITHKA, JKeJie3a
(1) u sxenesa (II), memu (Il), HaOmOmEeHHME H OMUCAHHWE MPOIECCOB
OKpallMBaHUsl IUIAMEHUM HWOHAMHM HATpUs, Kauusg M Kaiblus (BO3MOXHO



WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB
THJIPOKCHIa ATFOMUHHS W TUAPOKCHAA IMHKA, PEIIeHHE IKCIEPUMEHTATBHBIX
3as1a4 1o TeMe «BakHeHIe MeTalibl ¥ KX COSTUHCHHSI.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepuansl B TIOBCEIHEBHOHM JKM3HM YelloBeka. bezomacHoe
MCTIOJb30BaHUE BEIIECTB M XUMUUYECKUX peaknuii B ObITy. [lepBast momorrs mpu
XUMHUYECKUX 0XKOTaX M OTPABICHUSIX.

XHUMHYECKOE 3arpsI3HEHUE OKPYXKAIOMIEH cpelbl (TipeaebHas T0myCcTuMas
KOHIIeHTparusi BemecTB, mganee — I[IJIK). Pomp xumuum B penieHUH
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHue o0pa3loB MaTEpUaAIOB (CTEKIIO, CTUIaBbl METAJIOB, MOJUMEPHbIC
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanmm3zanust MeXnpeaMeTHBIX CBSI3€M NPU M3YYEHHH XHMHHU B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUM, TAaK W TMOHATHH, SBIAIONIMXCS CHUCTEMHBIMU JUISl OTACJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHAJINW3, CHUHTE3, KiIaccu(ukanus, NEpUOJUYHOCTh, HAOIIOJIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJEIb, SBJICHUE, IMAPHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: Marepus, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIIWI,
U30TOMBI, PAJANOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKHU 3apsisl, IPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHo€  COCTOSIHME  BEIIecTBa, TIa3,  pPacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUIMUECKasi pemeéTKa, CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl1, COJHIIE.

buonorus: ¢ortocunres, npixanue, ouocdepa, sKocucTeMa, MUHEpaIbHbIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaIb, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOIIaeMble, TOTUIMBO, BOJHbBIE peCypChlI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOCTUTAlOTCA B XOJA€ OOy4YEHMs XMMHUU B €IMHCTBE Y4eOHOU U
BOCIIMTATEIIBHOW  JIEATEIBHOCTH B COOTBETCTBUM €  TPaAULMOHHBIMU
POCCUMCKAMHU COLMOKYJBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpPaBUIAMH U HOPMaMHU MOBEJCHHUS U CIIOCOOCTBYIOT
poleccaM CaMOIO3HAHMsL, CAMOPA3BUTHSI U COLIMATIN3ALNN O0yYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TMO3WTHUBHBIX IEHHOCTHBIX OpPUEHTAUUA H
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DmATPUMOTHYECKOr0 BOCHHUTAHUSI. IICHHOCTHOTO OTHOIICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY HACJEAHIO,
MOHUMAaHHMS 3HAYEHUS XUMHUYECKOW HAayKH B JKU3HH COBPEMEHHOI'O OOIIECTRBa,
CITOCOOHOCTH BJIJIETh JIOCTOBEPHOM MH(MOPMAILIMEH O MePEOBbIX JOCTHKEHUIX
U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XHMHUU, 3aUHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa W OOIIeCTBA; 2) TPaKIAAHCKOIO
BOCIIUTAHHUSA:

MPEJCTABICHUSI O COLMAIBHBIX HOpPMax MW TMpaBUiaX MEXIMYHOCTHBIX
OTHOIIEHUH B  KOJUIGKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B
0OIIIECTBEHHO IOJIE3HOM, Yy4eOHO-UCCISAOBATEILCKOM, TBOPUYSCKON M JIPYTHUX
BUJIaX JICITEIIBHOCTH, TOTOBHOCTH K pa3HOOOpAa3HOM COBMECTHOM JCATEILHOCTH
MIPU BBIMOJHEHUM Y4€OHBIX, IO3HABATENIbHBIX 3a71a4, BHITTOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUM  YYEOHBIX  TPOEKTOB, CTpeMJICHUsT K
B3aMMOIIOHMMAHHUI0O W  B3aWMONIOMOIIM B  TIpollecce OTOH  ydeOHOH
JeSTEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHUE U IIOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJICACTBHA  TOCTYINKOB;,  3) LHEHHOCTH HAYYHOT0 MO3HAHMSI:
MUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XHUMHYECKOW pEakKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHW M COCTaBIISIIOLIME
OCHOBY JIJIsl TOHUMAHUS CYIITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOBI, B3aHUMOCBS3SIX YEJIOBEKa C
NPUPOJHOM CpElIoW, O POJIM XUMHH B TO3HAHUM STHUX 3aKOHOMEPHOCTEW;
[03HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHbIE HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOAUMBIEC 1JIs1 0OBSICHEHUS HAOJIIOJaeMbIX MPOILIECCOB U SIBJICHUH,



MO3HABATENbHOM, WHGOPMALIMOHHON M YUTATEIbCKOM KYJIBTYpPbI, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOTBl C Y4YEOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEPATypOM, NOCTYHNHBIMU TEXHUYECKHMHU CPEICTBAMU HH(OPMALMOHHBIX
TEXHOJIOTHI; HMHTEpeC K OOyYEeHUI0 U MO3HAHUIO, JIH0OO3HATEIBHOCTD,
FOTOBHOCTh M  CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOW U
UCCIIEZIOBATENBCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIlpaBIEHHOCTH U
YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMupoBaHHUs KYJIbTYPHI 310POBbSI: OCO3HAHUE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKH Ha 3[I0OPOBBIA 00pa3 >KU3HH, OCO3HAHHE MOCIEACTBUN U
HEMpPUSATHE BPEIHBIX NpPUBBIUEK (YMOTPEOJSEHUs aJNKOTojs, HAapKOTUKOB,
KypeHUs1), HEOOXOAMMOCTH COOJIIOJIEHUS TpaBUil  O€30MaCHOCTU  IpU
OoOpalmieHn ¢ XMMHUYECKHMMH BEIIECTBAMH B OBITY M pPEaJbHON JKU3HU; D)
TPYA0BOI0 BOCHUTAHUSN: UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuil u
TpyJa pa3JIMYHOIO pPOJA, YBAKEHHE K TPyLy M pe3yiabTaraM TpYydOBOU
NEATEIBbHOCTH, B TOM 4YKCJIE HA OCHOBE IPUMEHEHHMs MPEAMETHBIX 3HAHUU II0
XUMHUHU, OCO3HAHHBIA BBIOOP HMHAMBUAYAJIbHON TPACKTOPUU MPOIOJIKEHUS
o0pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEIHON MpodecCunoHalIbHOM
JESITEIbBHOCTU U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aallTHPOBATHCSA
B IIPO)eCCHOHATIBHOM cpelie; 6) IKOJTOrn4ecKOro BOCMUTAHUSA: YKOJIOTUICCKH
L[E€JIECO00PAa3HOE OTHOLIEHWE K MPUPOJE KaK MCTOYHUKY >KM3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHHUE LIEHHOCTU 3JI0pPOBOTO M 0€30MacHOro
o0Opasa >XKHW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY W
MICUXUYECKOMY 3J0POBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS MpPaBHII
0€30IacHOr0 TMOBEACHUSI MPHU padOTe C BEIECTBAMHU, a TAKXKE B CUTYaIlUsX,
YTPOXKAIOUIMX 370POBbI0 U JKU3HM JIIOJIEH; CIOCOOHOCTH NPUMEHSATH 3HAHUS,
[OJIy4aeMble TPH M3YYEHHM XUMUM, JUIsl PEIICHMs 3a1ad, CBSI3aHHBIX C
OKpYXaroUel NPUPOJAHON CpENIOW, JIs TOBBILICHUS YPOBHS 3KOJOTHYECKOU
KYJbTYpbl, OCO3HAHMS TJIOOATBHOTIO XapakTepa 3KOJIOTMUECKUX MpoOJieM U
yTEeW UX PELICHUs IOCPEACTBOM METOJOB XUMHH, 3KOJOTMYECKOTO MBIIUICHNUS,
YMEHHUS PYKOBOJCTBOBATBCS MM B II0O3HABATEJIbHOM, KOMMYHHUKAaTHBHOW H
COLIMAJIBHOM ITPAKTHUKE.
METAITPEAMETHBIE PE3YJIBTATDBI
B cocraBe MeranpeaMETHBIX pE3yJlbTATOB BBIIEISIOT 3HAYUMbIC IS
dbopMHpOBaHUS MHUPOBO33pEHHUs OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOpUs,
NPUHLIMI, THUNOTE3a, (PaKkT, cucrema, MpoLecc, IKCIEPUMEHT U JIpYyroe.),
KOTOpBIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NpeaMeTax H



MO3BOJISIIOT  HAa OCHOBE 3HAHWW W3 OTUX MPeaAMeToB  (HOPMHUPOBATH
MPEJICTABICHUE O IEJOCTHOM HAaydYHOM KapTHHE MHpa, U YHUBEPCAJIbHbBIC
ydeOHbIC JeMCTBUS (TMO3HABaTEIbHBIE, KOMMYHHKATUBHBIC, PETYJISATHBHBIC),
KOTOpbIE o0ecreynBaroT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
TJIAHUPOBAHMIO M OCYIIECTBICHUIO YUSOHOU NEeITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE Y4yeOHbIe JIelCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHMSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUHN (BBLACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIIMBATh B3AUMOCBS3b C JPYTUMHU MOHSATUSIMU), UCTIOIB30BaTh
MOHSATHUS I OOBICHEHUS OTJEIbHBIX (DaKTOB U SABJICHUHN, BHIOUPATh OCHOBAHUS
U KpUTEpUM JJIA KiIacCU(PUKAIMU XUMHUYECKHUX BEIIECTB M XHUMHYECKHX
peakiuii, yCTaHaBIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBbEKTaMU
M3YUYCHHUS, CTPOUTH JIOTUUECKUE PACCYXKJICHHS (MHAYKTUBHbBIC, NCAYKTUBHBIC,
110 aHAJIOTHH), JACJIaTh BBIBOABI U 3aKIIOUCHHS; YMEHHUE MPUMEHSTH B MPOIECce
MO3HAHUS TOHATUA (NIPEIMETHBICE U MeTalpeIMETHhIC), CHMBOJUYECKHUE
(3HaKOBbIE) MOJENIM, WCIOJIb3yeMblE B XHWMHH, MNPeoOpa3OBbIBATh HIMPOKO
MPUMEHAEMBIE B XHMHHU MOJEJBHBIC TMPEJCTABICHUS — XUMHYECKUH 3HaK
(cuMBoOII B1IeMeHTa), XUMUYECKas popMysia U YpaBHCHHE XMMHUCCKON peakiuu
— MpU pelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1adu, ¢ YYETOM ITHUX MOJCIbHBIX
MPEJICTABIICHUN BBISIBIIATh W XAPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XHUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIHiA,
BBISBJISITh  OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBS3U U
MIPOTUBOPEUHS B U3yH4AEMbIX MIPOIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTebCcKue eiiCTBUSA:

YMEHHUE HCIIOJIh30BaTh IMMOCTABIICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TAKXKE B KayeCTBE OCHOBBI I (POPMHUPOBAHUS THIOTE3BI IO
IIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKJICHUH; TPHOOPETEHUE OIBITA 110
IJJAHUPOBAHMIO, OPTAaHM3AIMH W TIPOBEJCHUIO YICHHUYECKUX IKCIICPUMEHTOB,
yMeHHEe HaOII01aTh 32 XOJI0OM IMpoIlecca, CAMOCTOSITEIIBHO TIPOTHO3UPOBATH €TI0
pe3yabTar, GOpMyIHpOBaTh OOOOMIEHWS W BBIBOALI II0 pe3yjbTaTaMm
POBEIEHHOTO OIbITA, HCCIEIOBAHUS, COCTaBIATH OTUYET O TNPOJCITAHHOU
pabote. Padora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh W WHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IUYHBIX BUAOB © (HOpPM TMpPEACTaBICHUS, TMOIYy4aeMyl0 U3 pPa3HbIX
WUCTOYHUKOB (HAYYHO-TIONMYJISIpHAs JHUTEpaTypa XHMHUYECKOTO COJACPIKAHUSA,
CIIpaBOYHBIE TOCOOMS, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH
MIPOTUBOPEUYNBYIO M HEJOCTOBEPHYIO HHGPOPMAIIHIO;



yYMEHHE MPUMEHSTh PA3IMYHbIe METOJIbI M 3apPOCHl MPHU MOUCKE U 0TOOpE
uH(pOpPMAIIUM U COOTBETCTBYIONIMX JAHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33J1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHNE OTbITA
B 00JIaCTH HMCHOJIh30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJIbTYPOW AKTUBHOI'O HCIOJIb30BAHMS PA3IUYHBIX MOHCKOBBIX
CUCTEM, CaMOCTOSATEIHLHO BBIOMpATh ONTHUMANbHYIO (QOpMYy Mpe/CTaBICHUS
uH(bOpMaIIUU U WUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4yd HECIOKHBIMU CXEMaMH,
auarpaMmamu, ApyrumMu Qgopmamu rpaduku M WX KOMOHMHALUSAMH;, YMEHHUE
MCIIOJIh30BaTh M aHAJIM3UPOBATh B MpoIecce YIeOHOHW M HCCIeIOBATEIHCKON
NESATEABHOCTH HMH(POPMALIMIO O BJIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO
X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOUIEN TPUPOTHON CPELBI.

KoMmyHnKkaTHBHBIE YHHBeEpPCcAJbHbIE Y4eOHbIe NeiCTBHSA:

yMEHUSl 3aJ]aBaTh BOMPOCHI (B XOje auanora U (W) JUCKYCCUM) TIO
CYLUIECTBY O0CyX JaeMOd TeMbl, (OPMYIMpPOBaTH CBOM  HPEIJIOKECHUS
OTHOCUTEIBHO BBINOJHEHUS NPEIJOKEHHOM 3a7aud; YMEHHUs NpeICTaBIATh
MOJIyYeHHbIE PEe3yJbTaThl IMO3HABATEIBHOM JESATENBHOCTHU B YCTHBIX U
INUCBMEHHBIX TEKCTaxX; JeJlaTb MPE3CHTALUI0 PE3yJIbTaTOB BBIIOJHEHUS
XUMHUYECKOTO 3KCrepuMeHTa (11abopaTOpHOro OIMbITa, Ja0OpPaTOpHON pabOTHI
[0 MCCJIEIOBAHUIO CBOWMCTB BEIIECTB, YYEOHOTO MPOEKTA); YMEHHUSA Yy4eOHOTro
COTPYIHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IIO3HABATEIBHOW U
UCCIIEIOBATENIbCKON NIE€ATEIbHOCTU NPU PEIICHUU BO3HUKAIOLIUX NMPOOJIeEM Ha
OCHOBE yuéra OOLIMX HHTEPECOB W COIJIACOBAaHUS MO3ULUK (00CyXIeHUs,
00OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPJAUHALMS COBMECTHBIX JIEUCTBHM,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHE).

PeryisiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHHUE CaMOCTOSTEIbHO OMPENENATh LENU AESITeNbHOCTH, MIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATH U TPU HEOOXOAUMOCTUA KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BEIOUpaATh Hanbosee 3¢ (HEKTUBHBIE CITOCOOBI PEIIeHUs yueOHBIX
Y TO3HABATENbHBIX 33J1a4, CAMOCTOATENIbHO COCTABJISTh MM KOPPEKTHUPOBATH
MPEUIOKEHHBIM AJITOPUTM JEHUCTBUM IIPU BBINOJHEHUM 33JaHUM C y4ETOM
MOJTyYeHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOT'O PE3yJIbTaTa 3asiBJICHHOW LIEJIM, YMEHUE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IMpeAJiaraéMble B YCIOBUHU
3aJIaHUMN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX peE3yJbTaTOB [0 OCBOCHHUIO OO0S3aTEIBHOIO
coJiepKaHusl, YCTAHOBJIICHHOT'O NaHHOW (QenepaibHO padodeil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOLUIUMUCS HAay4yHbIE 3HAHMS, YMEHUS U CIIOCOOBI



NeucTBUN, crenududeckue I MOpeaMeTHON obnactu  «XuMUsS», BUIBI
JNEATEIbHOCTH MO TMOJIYYEHHI0O HOBOTO 3HAaHMS, €ro HWHTEpIpeTaluH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydyenuss B 8 kJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUH:

* PaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHUM: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh
(oHOpOAHAS M HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAas
U MOJIEKYJSIpHAas Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJIApHas
Macca, MaccoBas JOJS XUMHYECKOTO 7JJIEMEHTa B COEAMHEHHH,
MOJIIpHBI ~ 00BbEM,  OKCHJ,  KHUCIOTa,  OCHOBAaHHE,  COJlb,
ANEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XUMUYECKasi pEeaKIus,
KJ1accu(UKaIUsl peaKIUid: peakid COSTMHEHHUS, PEAKIIUU PA3JI0OKEHUS,
peaklMy 3aMElIeHUs, peakuuu OOMEHa, 3K30- M JHIO0TEPMHYECKHUE
peakiuu, TEIoBoM 3PGEKT peakiuu, iAPO aToMa, dJIEKTPOHHBIN CII0N
aToma, aToMHas opOuTanb, paguyc aToma, XHUMHYECKas CBS3b,
MOJIsipHAsE W HEMOJsIipHAs KOBAJIGHTHas CBSi3b, MOHHAs CBSI3b, WOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHA
KOHIIEHTpAIHs) B pacTBOPE;

* WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
IPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;

* UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIsi COCTaBJIEHUS (POpMYyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

* OIIPEICIISITh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJICHHMS DJIEMEHTOB B  OWHApHBIX  COCIMHECHHSIX,
NPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COCIUHEHUH MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

- packpeiBaTh cmbich [lepuogmueckoro 3akona J[. W. Mennaeneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aK0OHa ABOTapo;

- ONIUCHIBATh M XapaKTepu3oBaTh TaONMMuHyr0 ¢dopmy Ilepuoanueckoi
CHUCTEMbl XMMHUYECKMX DJIEMEHTOB: pa3iuvaTh TIOHSTHUS «IJIaBHAS
noarpymnma (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», masie
¥ OOJIBbIIIE TEPUOJIbI, COOTHOCUTh 0003HAYEHHMSI, KOTOPhIE UMEIOTCS B
tabnune «llepuoguyeckas cucrema Xxumudeckux sjemeHToB JI. .



MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsa  sapa, oOIee Yucio
AJIEKTPOHOB U PACIIPEICIICHUE UX TI0 DJIIEKTPOHHBIM CJIOSIM);

* KJTacCU(UIIMPOBATH XUMUICCKHAE JIEMEHThI, HCOPTAaHUUYECKHUE BEIIECCTBA,
XUMUYECKUE PEaKIuu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIIUN
BEILIECTB, 0 TETIOBOMY A (PeKTy);

* XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHUE CBOWMCTBA BEIIECTB
pasIUYHBIX  KJIAcCOB,  TOXATBEpXAas  ONMUCAaHWE  MpPUMEpaMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIA;

« IPOTHO3UPOBATh  CBOMCTBA BEMIECTB B  3aBHCUMOCTH OT WX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XWMHUYECKHX
IPEeBpPAILCHUN B PA3IUYHBIX YCIOBUSX;

* BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOTO »dJeMEeHTa 1o (dopmyIie
COCIMHEHMS, MACCOBYIO JIOJIIO BEIIeCTBAa B PacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

* IPUMEHSITH OCHOBHBIC ONEPAIIU MBICIUTEILHON ESITEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTH3alIMI0, KilacCu(UKaIuio,
BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€H — JUIsl M3YYCHUS] CBOMCTB
BCIIECTB W XWMHUYECKHX PEAKIMH, eCTeCTBCHHO-HAYYHBIC METOIbI
MO3HAaHUs — HaOJI0JIEHHEe, U3MEPEHUE, MOJIETMPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

- CJIEIOBAaTh  TPaBWJIAM  MOJB30BAHUA  XMUMHYECKOM  TMOCyIodW W
Ja00paTOPHBIM 00OpPYJOBAaHUEM, a TaKKe IMpaBWIaM OOpalleHHs C
BCIIECTBAMH B COOTBETCTBUU C HMHCTPYKIIUSIMH II0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOWMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB €  ONpPEACIEHHONM MACCOBOM JOJEH PaCTBOPEHHOTO
BEIECTBA, MJIAHUPOBATH M MPOBOJUTH XUMUUYECKHUE IKCIEPUMEHTHI 110
paclo3HaBaHWID pAacTBOPOB IIEJIOYEH U KUCIOT C TMOMOIIbBIO
WHJIUKATOPOB (JTakMycC, peHondTanernH, METUIOPaHXK U APYyTrue).

K xonmy oOydyeHuss B 9 kJjacce mpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMECHHUIA:

* PACKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHITUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHMOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKas CBsA3b, TEIUIOBOU
3 dekT peakiuu, MOIb, MOJSPHBI 00BEM, PaCTBOP, DIEKTPOJIUTHI,



HE3JIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS TUCCOLMAIUS, PEAKIM HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHUCJIMUTENIb, BOCCTAHOBHUTENIb, OKHCIIEHHE M  BOCCTaHOBJICHHE,
ajuoTpornus, amM(pOTEpPHOCTh, XHMHUYECKas CBs3b (KOBAJICHTHAS,
HMOHHAs, MeETa/uInyecKas), KpHUCTaJUIMYecKas peléTka, Koppo3us
METAJJIOB, CIUIABbl, CKOPOCTh XHWMHYECKON pEaKIuu, MPEIAECIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

* WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;

* UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

* OIIPECIISITh BAJIEHTHOCTh U CTENEHb OKUCICHHS] XUMHYECKUX 3JIEMEHTOB
B COCQUHEHUSX PA3NMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJIaccy COeAMHEHUM 1o (opmyiaM, BHJI XUMHUYECKOU
CBs3U (KOBaJieHTHAs, WOHHAs, METaJUIMUecKas) B HEOPTaHUYECKHUX
COCIMHEHUSIX, 3apsA]l MOHA MO XUMUYECKON (opMyJsie, XapaKkTep Cpebl
B BOJHBIX  pacTBOpax  HEOPTaHUYECKUX  COCAUHEHHUM,  THUI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

- packpbiBaTh cMbICH llepunogmueckoro 3akona J[[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: OIMCHIBATH U XapaKTEPU30BaTh
Tabnuunyto Gopmy llepronnueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynmna (b-rpynmna)», manbsie U OOJbIIME TMEPUOIbI, COOTHOCHUTH
0003HAaYEHUs, KOTOpPbIE HMEIOTCS B TNEPUOJMYECKON Tabnuue, ¢
YUCJIOBBIMU  XAapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npeenax MajabiX MEPUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHHS
UX aTOMOB;

* KJJacCU(ULIMPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEILIECTBA,
XUMUYECKHEe peakiuu (1Mo YUCIy U COCTaBY yUYacTBYIOIIUX B PEaKIMU
BEIIECTB, IO TEIUIOBOMY Od(dexTy, Mo H3MEHEHUIO CTeneHen
OKHUCJICHHS] XUMUYECKHUX JIEMEHTOB);

« XapaKTepu30BaTh (OMHUCHIBATh) OOIME U ClelUpUUECKUe XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OMUCAHUE



IIpUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIN;

* COCTaBJISITh YPAaBHEHHUS DJEKTPOJUTHUECKON JUCCOLMALMU  KHUCIOT,
LIEJI0YEed W COJIEW, IOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEaKLIHU
MOHHOrO  OOMEHa, YypaBHEHHMs  pEaKUuid,  MOATBEPHKIAAIOIINX
CYLIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXIy BELIECTBAMHU Pa3IMUHBIX
KJIACCOB;

* PACKpBIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OaJlaHCca ATHX PeaKIuii;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBpAIICHUN B Pa3IAYHBIX
YCIIOBUSX;

* BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MAacChI
BEIIIECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOTO JJIEMEHTa 1o Qopmyiie
COCIMHEHMS, MACCOBYIO JIOJIIO BEIIeCTBA B PacTBOpE, IPOBOJUTH
pacy€Thl 0 YPAaBHCHUIO XUMHYECKON PEaKIIH;

- cOOMIIOATh  MpaBWja  MOJb30BAaHUS ~ XUMHUYECKOM  mocygol U
nabopaTopHbIM 000pY/IOBaHHMEM, a TaKXe I[paBujia OOpalieHus: ¢
BCIIECTBAMU B COOTBETCTBUHU C HHCTPYKUIMSAMU I10 BBHITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO IOJIYYEHHUIO W COOHMPaHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

« IPOBOJUTh  PEAKIMH, TOJTBEPXKAAIONIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABAaTh OIBITHBIM IYTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cunamkar-, cyiabdart-,
TUAPOKCU/I-UOHBI, KATHOHBI aMMOHHUS W MOHBI U3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

* IPUMCHSITh OCHOBHBIC ONIEPAIIH MBICIUTEIBLHON CSITCIHHOCTH — aHAIN3
U CHUHTE3, CpaBHEHUE, O000OIlEeHHE, CUCTEMAaTHU3allhi0, BBHISBJICHUE
MIPUYHHHO-CJICACTBEHHBIX CBSI3CH — ISl M3YYCHHsI CBOMCTB BEIIECTB H
XUMHUYECKUX PpEeaKIuid, €CTeCTBEHHO-HAyYHBIC METOIbI ITO3HAHUS —
HaAO0JII0ICHHE, U3MEPEHUE, MOJICTUPOBAHNE, IKCIIEPUMEHT (peabHbIA U
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHnoBaHue pa3jesioB u dueKkTpoHHbIe (LM POBbLIE)
n/n TeM NPOrpaMMsbl Bcero KonrpoubHbie IlpaxTaieckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas o001acTh
€CTECTBO3HAHUS u Bu6morexa IIOK
11 MPAKTHYCCKON  ACATCIbHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemecTBa u XuMudeckue bu6mmoreka [IOK
1.2 peakuuu 15 1 https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bo3nyx. Kucnopon. Ilonsitue bubnmnoreka [JOK
2.1 00 okcuaax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax bubmuoteka [JOK
2.2 U COJIAX 8 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [Tonsarue 06 bu6muoreka [JOK
2.3 OCHOBaHHMSAX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHbIE KJIaCChl bubnuotexa [JOK
2.4 11 1 1

HCOPTaHNUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c
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Uroro no pazaeny

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[Tepuognueckuit 3aKOH u
[Iepnoanueckas cucrema Bubmunorexa LIOK
31 XMMHYECKHX snemenToB [l M. ! https://m.eds00.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XHUMHYECKas CBS3b.
bubmuorexa [JOK
8.2 OxucmTeNLHO 8 1 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIBbHBIC peaKHI/II/I
bu6nuoreka [IOK
Wroro mo paszeny 15 https://m.eds00.ru/7f41837c
bu6nuoreka [IOK
Pesepsroe Bpems 3 https://m.eds00.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME 68 4
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9 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3aesioB 1 TeM (undposrie)
2 NpOrpamMmal Beero KonTpoabubie | IlpakTuueckue o0pasoBaTe/ibHbIe
padoThI padoThI pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuu
[ToBTOpEeHMe U yriayoieHne 3HaHUH OCHOBHBIX bubnnorexka HOK
11 pazziesnoB Kypca 8 kiacca 5 1 https://m.edso00.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubnmnoreka HOK
12 peakuii 4 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bu6nuoreka [IOK
1.3 XUMUYECKUE peaklui B pacTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX bubnmnorexka HOK
2.1 anemeHToB VIIA-rpynmnsl. ['amorenst 4 1 https://m.edsoo.ru/7f41a636
OO0mass xapakTepUCTHKAa XHUMHUYECKUX
29 snementoB VIA-rpynmel. Cepa u g 6 bubnmorexa [IOK

COCOAMHCHUA

https://m.edsoo0.ru/7f41a636
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Ob6mas XapaKTepUCTHUKAa  XUMHUYECKHX

23 sneMenToB VA-rpymmsl. Asor, pocdop u ux 7 BH6HT’IOTGKa [OK
COCTMHEHNS https://m.edso0.ru/7f41a636
OO0mias XapakTEepUCTHKA XUMHUYECKHUX
2.4 snementoB |VA-rpymmel. Yriepon u 8 bubmiorexa [TOK
KPEMHHI{ H MX COE/IHHEHNS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bubnuoreka [IOK
31 Obuwe cpolicTBa MeTaIIIOB 4 https://m.edso0.ru/7f41a636
5 bu6mmoreka [JOK
3.2 BaxkHelme MeTaisl ¥ UX COSTUHEHUS 16

https://m.edsoo.ru/7f41a636
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Uroro no pazneny

20

Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

bu6mmoreka [JOK
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKa 3 https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
bubmuoreka [JOK
Pesepsroe Bpems 3 https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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