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INOACHUTEJIBHASA 3ATINCKA

[TporpaMmMa o XuMuu Ha YpPOBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero o6paszoBanus, npenacraBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMU IPErnojaBaHus y4eOHOro IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, IPeIyCMaTPUBAEeT paclpeielieHue ero mo kiaccaM H
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEIEsieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUS, PEKOMEHAYEMYI0 IOCIEA0BaTENbHOCTh
W3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBS3CH, JIOTUKH YI€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcs, ONpeaesseT BO3MOKHOCTH MpeaAMeTa T
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TI03HABATEIbHOU
JEeSITeTLHOCTH 00yUaIoIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUU CIY’KUT OCHOBOH 11 (pOPMHUPOBAHUS MUPOBO33pEHUsT 00y4daloIIerocs, ero
MPEJICTAaBICHUI O MAaTEPUAIILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
IIPEJICTaBICHUS] O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEIOBEYECTBA — CBHIPHEBOH,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMUPOBaHUS
KYJIbTYpbI JINYHOCTH, €€ 00IIeH 1 PyHKITMOHATBHOU IPAMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HH, Tak U B
PO eCCHOHAIBHON JIEATETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBa€T OCHOBBHI IIEJIOCTHOTO
B3TJIS1a Ha €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4JaroLuXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOyUYE€HUH XUMHUHM 0OeCnedMBarOTCs CHEHU(PHUKON colep:kaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TMENarorMuecKd aganTHPOBAHHBIM OTPAKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHUE
00yJaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TTOHSITHI OPTraHNYECKON XUMHUH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XMUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa kK e€ u3ydenuto. ConepkaHUE CKIIAIBIBAETCA W3 CUCTEMBI MOHATUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHYECKOW peaknuu. O0e 3TH CHCTEMBI
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CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY NOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEIBLHO OT OJHOTO YpPOBHSA K JApYyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTABJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3yueHue xummun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMITOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUA — BaXHEHIIMX (DAKTOB, MOHSITHI, 3aKOHOB M TCOPETHYCCKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, Ss3blka HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYECHUHU BEUIECTB U XUMUYECKHUX PEaKIlHii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATENBHBIX YMEHHA W HMX NPUMEHCHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU HA YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPETHN TaKKe 11U, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHbHOMY TPUHATHUIO DEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHsS Ha CHUCTEMaTHYecKoe TMpHUOOIIeHHE O0O0yYaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OO0YYarOUIMMMCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBAThH SIBIICHUS OKPYXKAIOMIETO MHUpA, UCIONB3ysS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TMPHU PEHICHHH TpodsieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHWHA A BBIPAOOTKM JKOJOTHUYECKH IeIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIUU K 00YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulectBa. dusnueckue cBOWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTb aTOMOB XHUMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYJISIpHASI
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHMA.

®uznyeckue M XUMHUYECKHUE SIBJICHHS. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHMS MACChl BelleCcTB. XuMuueckue ypaBHeHus. Kiiaccupukanus XuMUUYECKHX pPeaKIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKUX CBOICTB
00pa31l0B HEOPraHMYECKHX BeIIeCTB, HaOmoJeHHe (U3MYecKuX (IJIaBICHHE BOCKA, TasHUE
JbJa, pacCTUPAaHUE caxapa B CTYNKE, KUIIEHWE U KOHAEHCALUs BOJbl) U XUMUYECKUX (TOpeHue
CBEYH, MPOKAJUBAHUE MEIHOM IPOBOJIOKH, B3aMMOJCHCTBHME MeJla C KHCJIOTOM) SIBJICHUH,
HaAOJIO/IEHUE U OMHCAHHME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (paziokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI ¢ XJIOPUAOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEeIEeHHE OUYUCTKH TOBAapEeHHONW COJM, HaONIOJEHHEe U OIHCaHHe
pE3yJBTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kuciopog — 251eMEHT M NpPOCTOE BELIECTBO.
Haxosxnenue xucnopoja B npupoje, pusnueckue 1 XMMHUYECKUe CBOWCTBA (PEaKLUU TOPEHMS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONydyeHUS KHUCIOpoJa B J1a0OpaTopuu H
npoMbIUIeHHOCTH. KpyroBopoTr kuciopoaa B mpupoje. O30H — amaoTponHas MoAuduKanus
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopoaa B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsA3HEeHHE NMPUPOAHBIX BOoJ. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmdecknx coeauHeHnid. Oxcunpl. Kimaccupukamust OKCHIOB:
coJieoOpasyroIue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromre. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukamusi ocHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3MYECKHE M XMMHUYECKHE CBOMCTBAa OCHOBaHMi. llomyuyenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usnueckre U XUMAYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPE/IEIICHUE COACPKaHMsl KHCIOpPOoJa B BO3AyXe, MOIydeHHE, COOMpaHHeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJIy4eHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeTaulaMu (HaTpueM U KajblueM) (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHS OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydyeHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux djiementos . HU.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKA XUMHUECKUX »dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogndeckoil CHUCTEMBbI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snuep. HM3otombl. OnexkTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTHKa XHMHYECKOrO JJIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJISIpHAsL) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETauIOB, B3aHMMOJCHCTBHE THJIIPOKCHIIA
LIMHKAa C pacTBOpamMu KHUCJIOT M ILIEJIOYEH, IPOBENCHHUE OIBITOB, WIIOCTPUPYIOIINUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPU M3YYEHHHM XMMHUU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHbIE TOHATHS: HAy4YHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3apsiji, BELIECTBO, TeJN0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIC IOPOJIBI, IOJIC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KajdblUsl U HUX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XuMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3((exTy, Mo HU3MEHEHHIO CTeleHel
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoi peakuuu. [Tonsatue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XxumHueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, JJEKTPOHHBIM OajaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHHMHM OKHCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBIL.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOLEcca JAUCCOLHALMU
KHUCIIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHMS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHHE
ocajZika, BBIICIICHHE Tra3a, o0Opa3oBaHHWE BOJBI), OIBITOB, HUTFOCTPHPYIONNX IPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHe, peaklUuu pa3iokKEeHHs, COCAUHEHMUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAUeCTBEHHBIX pEaKIHMil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne MU (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOJOPO/Ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHbIE MOAU(DUKAIIMU KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3MYEeCKHe M XHUMHUYecKue cBoicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmupe kak MpeACcTaBUTENS Kjacca KHUCIOT M crenuduyeckue). XHUMHUYECKUE peakluy,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHOi KucinoThl. CoJHM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpelbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 37eMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (HU3UYECKUue u
XuMHueckue cporicta. Kpyrosopot azora B npupojie. AMMUax, ero pusndeckiue 1 XuMUYeCcKue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHME CBoOicTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
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ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCTIMHEHUSIMHU a30Ta (KUCJIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, amtoTporHbie MOIU(PUKAITIH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Azncopobuus. KpyroBopot yriepona B npupoze.
Oxcuapl yriaepona, UX pU3NYECKUe U XMMHUYECKHE CBOICTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YrolbHas KHCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydyeHME M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbL.  Vcmonb3oBaHue  kapOOHAaTOB B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJIEH, 3TaHOJ, IJMIEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX IepepaboTKu
(O6eH3uH), UX POJb B OBITY ¥ MIPOMBIIIICHHOCTH. [IOHSITHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJIyu€HHE M IPUMEHEHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOIOJEHHUE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3llaMM XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMaTepHuaoB), HaOMIoJeHHWEe Tpolecca OOYINMBaHUS — caxapa IOJ  JeicTBUeM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cylnb(aT-uoH U HaAOJIOJIeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MUEeCKUMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (pocPOpHBIX y1oOpeHuH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE MPHU3HAKOB HX
POTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbO (BO3MOKHO
UCITIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJeNell KPUCTAIIMYECKUX PElIETOK anMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACcOpOIMM PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJEHHE KaueCTBEHHBIX peakiuii Ha kapOoHAT u
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimme
HEMETaJJIbl U UX COCIUHEHUS).



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKHX OJJIEMEHTOB — META/UIOB Ha OCHOBAaHUHM UX
nonoxkeHus B [lepuonnueckont cucreme XxumMudeckux 3semeHToB . 1. MenneneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBs3b M MeETauIMYecKas KpUCTaJLUIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN Pl HaOpsDKEHUW MeTaioB. PU3MYECKMe U XUMHYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3un. CIuiaBsl (CTallb, YyT'YH, NIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: onoxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHH,

[[lenoyHo3emMenbHbIE METAUIBI MarHuil W Kajlblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHusg M Kajblus. BaxkHeimme coenuHeHus
KanpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A ITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa () m xemeza (lll), ux cocra, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, WX (U3NYECKUMHU CBOWMCTBAMHU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAIBIUS U HATPHS C BOJOW (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kee3a B
KUcToposie  (BO3MOXKHO  HCIOJNB30BAaHHE  BUACOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME W ONKMCAHKME MPOLIECCOB OKPANIMBAHKS IUTAMEHH MOHAMH HATpPH,
Kamusl U Kaiblidg (BO3MOXHO HCIIONIB30BAaHHME BHAEOMATEPUAIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U UX COCIUHCHHS)).

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHON JKMU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpeapl (TpenenbHas JOIMyCTUMast KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBsI3e€l MPU U3YYEHUU XMUMHUH B 9 Kiacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.
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OO1me eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4YHbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUHA 3apsij, MPOBOJAHUKH, IOJYIIPOBOIHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIaBbl, (U3WYECKUE BEIHYHHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuHtes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHH,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpPAIb, TOPHBIE IMOPOJbI, TOJC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOIO 0O1Iero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUHU B €JUHCTBE YU4EOHOM M BOCITUTATEIBLHOM 1eATEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHUMCKMMH  COLMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJICINI0, TIOHMMAaHMSA 3HAYCHUsS XMMUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMAaLME 0 MepeoBbIX JOCTUNKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNUS O COLMAIbHBIX HOpPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIBHOCTH NP BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33124,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHII MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KApTHHBI MHpa, NPEACTaBICHHsS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSTEILHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME TOCJIEACTBUNA W HENPUATHE BPEIHBIX
IpUBbIUEK (YMOTpeOJeHUs] aNKOrojs, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHYECKUMHU BEIIECTBAMH B OBITY M pealbHON
JKHU3HU,

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPodeccuii U Tpyaa pa3IudHOro poja, yBaXKCHUE K
TPy W pe3yJbTaTaM TPYIAOBOM JACSITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAeKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCHENTHOW MpodecCHOHATLHON eATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHAIBHON CPEJIC;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHWE IIEHHOCTH 3J0POBOTO M 0O€30MacHOro o0pasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HMYECKOMY M IICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBHII O€30MacHOTO MOBEJACHUS IIPU PadOTE C BEIIECTBAMH,
a TAKXXE B CI/ITyaIII/IﬂX, yrpomamnmx 3IlOpOBI)IO 1 )KU3HHU JIIOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJI00ATBFHOTO XapaKTepa dKOJIOTHYCCKHX MPOOJIeM U MyTeH WX PEIIeHUS
HOCpGI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIJICHUA, YMeHI/Iﬂ pYKOBOI[CTBOBaTBCH UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeIIMCTHI)IX pe3y.HI)TaTOB BBIACIAKOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/ISI
MHUPOBO33PEHUST OOIIEHAYUHBIC TIOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OpPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe Y4ueOHble NeHCTBUS (I103HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JloruyecKue aeiicTBHs:

YMCHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHPII>iI
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCTIOJIH30BaTh MOHATHUS U1 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CHeHCTBeHHBIe CBsA3HU
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTUUECKUE PAcCYKICHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHME MPUMEHTh B Ipoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TpU pelieHuu ydeOHo-
ITIO3HABATCIIbHBIX 3aaad, C y'-IéTOM 3TUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBISABJISITH 158
XapaKTepI/I3OBaTB CYI]_ICCTBGHHBIC HpI/ISHaKI/I I/I3y‘—IaeMBIX O6T)€KTOB — XUMHNUYCCKUX BCIIICCTB U
XUMHUYECKHUX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
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YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEACHHUIO YYECHHUUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJJ0M MpoIlecca, CAMOCTOSTEIbHO TPOTrHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BHI0B
1 GOpM MPEACTABICHHS, OTYyYaeMyIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpPaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE MHpOpMAaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIsl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 33124
OTpeACIEHHOrO0 THITA, MPUOOPETCHHE ONBITA B OOJIACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpencTaBICHUS
UHPOPMALIMK U WUIIOCTPUPOBATH pEIIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATh B IMpollecce Y4eOHON U HCCIen0BaTEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUYU MPOMBIIUICHHOCTH, CEIHCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XOJe Auanora M (WiIM) AUCKYCCHUH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OPMYITHpPOBaTH CBOM TMPENJIOKEHUS OTHOCUTENBHO BBITIOTHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABISTh MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEIHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 pPe3yabTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (Ja0OpaTOPHOTO OIbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEIOBAHHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX MHTEPECOB U COTJacoBaHMs NO3MLUN (00CYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEACTICHHE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI JeATeNbHOCTH, JIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPH HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOK JICATEIILHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM alropuT™M AEUCTBUN MpHU
BBITIOJTHEHUH 33JaHUl C Y4E€TOM TMIOJIYYeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pPe3ysIbTaTa 3asBICHHOW 1IN,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Ipe/IaraeMbie B YCIIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs M CIOCOOBI ACHCTBUM, creruduyueckue s

HpGI[MeTHOfI obnactu ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJIYYCHUIO HOBOI'O 3HAHUSA, €TI0

UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCST YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJad, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COCIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKius, Kiaccupukanus
peaxkuuii: peakluy COEIMHEHUs, PEaKLMU Pa3I0KEHHs, PEaKIIMK 3aMELLEHUS, PEAKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyc aroma, XMMUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAsl KOBAJIEHTHAsl CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalUsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyNn BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUI;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCIJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
ONpesieIEHHOMY KJIacCy COEIUMHEHMH 1o QopMynam, BHJI XHUMHYECKOH CBA3M
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT WX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble M OonbliMe NEPHOABI, COOTHOCHUTh
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHUE BEIIEeCTBA, XUMHUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[pPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
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BBIYHCIIATH OTHOCUTEJbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEeMATH3AINI0, KiIacCU(UKALNIO, BBISBICHUE NMPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl M3Y4YEHUs CBOMCTB BEIIECTB U XMMUYECKUX PEAKLIUM,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BaHUS XUMHUYECKOW TMOCyI0oM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKKe MpaBHJIaM OOpalIeHHs] C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYICHHUIO
U coOupaHuio ra3000pa3HbIX BeEIIECTB (BOJAOpPOAA M KHUCIOPOIA), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEEIEHHON MacCOBOU J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U [POBOJIUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K xonmy oOyueHus B 9 kJjiacce mpeIMETHBIE Pe3yJIbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUI AJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKAs PEakLHs, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pPEaKIu HOHHOrO OOMEHa,
KaTaJlu3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTHMble peaKlUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpPHOCTh, XUMHUUYECKAs CBA3b
(koBaJIeHTHasi, WOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMUecKas pemérka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM pEakluu, MpeleibHO TOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJISi COCTaBJIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCNMHEHHH 1o (opMyrnam, BUJ XUMHUYECKON CBs3W (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsl HOHAa MO XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMUMaHME: ONHUCHIBATh M XapaKTepHu30BaTh TabiuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «JaBHas mnoarpymma (A-
rpynna)» u «mnobouyHas mnoxarpymmna (b-rpynma)», manble u OonblIve MEPUOJBI,
COOTHOCHTHb 0003HAueHHs, KOTOpblE HUMEIOTCI B MEPHOAMYECKOM Tabmuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeieNieHHue UX IO AJIEKTPOHHBIM CIIOSM),
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OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpeesIax MaJbIX IIEPUOAOB U TJIABHBIX IOArPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUECKUE
peakuuu (IO YUCIYy U COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUUYECKUX IEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) oOLIMEe M cHeuuduyUeckre XHUMHYECKHE CBOMCTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHMSI SJICKTPOIMTUYECKON TUCCOLMALUU KUCIIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS peakiiii HOHHOTO OOMEHa, YPaBHEHHSI PEaKIIH,
MOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIYy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIIATEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOI'0 JIEMEHTa 10 (hopMyJie COEJMHEHUS, MaCCOBYIO JI0JIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUU;

coOuoaTh IMpaBWja I0JIb30BaHUS XMUMMYECKOW TOCYyJOoH U J1abOpaTOPHBIM
00OpyIOBaHUEM, a TaKKe IpaBHUa OOpAIlEHUS C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHHIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAOIINE KAaY€CTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKaT-, Cynb(dar-, TUJIPOKCHJ-UOHBI, KATHOHbBl AMMOHHS M MOHBI H3YyYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIBHOCTH — AHAIN3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTU3allhi0, BBIABIEHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€H — Ul U3Y4YECHMS CBOMCTB BCILIECTB U XUMUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHE

8 KUIIACC
Ne HaumeHoBaHue KoJunyecTBo 4yacoB JuekTpoHHbIe (HU(pPOBbHIE)
n/m | pasieioB U TeM Bcero | Konr. IIpakr. | o0pa3oBaTeJbHbIE PeCypChl
NMPOrpamMMbl padorbl | paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
11 XuMUs — BayKHAs 5 2 bu6mmoreka [IOK
00J1aCTh €CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPaKTUYECKOU
JIESTEIbHOCTH YEJIOBEKa
1.2 BemecTBa 1 xumMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 Boznyx. Kucnopon. 6 bu6mmoreka [IOK
ITousitrie 06 okcHaax https://m.edso0.ru/7f41837c
2.2 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISAX https://m.edso00.ru/7f41837c
2.3 Boga. PactBopsl. [Tonsitue 5 1 1 bu6mmoreka [IOK
00 OCHOBaHUSX https://m.edso0.ru/7f41837c
2.4 OCHOBHBIC KJIACChI 11 1 1 bu6mmorexa [IOK
HEOPraHHYECKUX https://m.edsoo.ru/7f41837c
COCIMHCHUI
Htoro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peaKiuu
3.1 [lepuonnueckuii 3akoH 1 7 bu6mmoreka [JOK
[Meproanveckas cucrema https://m.edso0.ru/7f41837c
XUMHYECKHX 3JIEMECHTOB
. . MeHnneneena.
Ctpoenue atoma
3.2 XumMu4eckas CBSI3b. 8 1 bu6mmoreka [IOK
OKUCIUTEIBHO- https://m.edso00.ru/7f41837c
BOCCTaHOBUTEJIHHBIC
peakiuu
Utoro no pazneny 15 bubnnorexka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOIT'PAMME
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9 KVIACC

Ne HaumenoBanmue pasaesnoB | KoanvecTBo yacoB DJIeKTPOHHbIE
n/n U TeM MPOrpaMMbl Bcero | Konrp. | IIpakr. (uudposbie)
paGoThl | padoThl | 00pa3oBaTe/lbHbIE
pecypcesbl
Pa3nen 1. BemecTBO 1 XuMHU4ecKHe peakiuu
1.1 [ToBTOpEHME 1 yriTyOJIeHHE 6 1 bubnuotexa [JOK
3HaHHUI OCHOBHBIX Pa3/IeIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OcHOBHBIE 32aKOHOMEPHOCTHU 3 Bubmuoteka [JOK
XUMHYECKHUX PEaKIUii https://m.edsoo0.ru/7f41a636
1.3 DNIEKTPOTUTHYECKAS 8 1 1 bubnmoreka [JOK
nucconnanns. XuMAYECKHUE https://m.edso0.ru/7f41a636
peaKkIny B pacTBOPax
Wroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
2.1 OO61as xapakTepuCTHKa 4 1 Bbu6mmoteka [JOK
XHMHYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. 'anorenst
2.2 OO61mas xapakTepucTHKa 6 bubanorexa [JOK
XUMHYCCKHX 3JIEMCHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u eé
COCITMHEHUS
2.3 OO61mas xapakTepucTHKa 7 1 bubnnoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A3zot, docdop
U X COCJTUHEHUS
2.4 OO11as xapakTepuCcTHKa 8 1 2 bubmuoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynmnel. Yriaepon u
KPEMHUH M UX COCAMHCHUS
Hroro no paszneny 25
Pa3znea 3. Mera/iibl M UX COeIHHEHHS
3.1 OO01mre cBOMCTBAa METAJIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTaIbl B UX 16 1 2 bu6anoreka LIOK
COEIMHEHHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasnen 4. Xumus u okpyxaonias cpeia
4.1 BemectBa u Matepuansl B 3 bu6muoreka [JOK
JKU3HU YETIOBEKa https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YUACOB 68 4 7
[10 TTPOTPAMME
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