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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o XuMuH Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus COCTaBlIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENIbHONW MPOrpaMMbl OCHOBHOTO
oOmiero o6paszoBanus, npeacraBieHHbIXxB @PI'OC O0O0, a Taxxe Ha OCHOBE (enepaabHOl padoueit
IIporpaMmbl BOCIIUTAHHUA U C y‘IéTOM KOHICIIIWU MTPCTIOJaBaHUA y‘-Ie6HOI‘O npeameTa «XUMUI»B
oOpa3oBaTeNIbHBIX opranm3anusax Poccuiickoit @emeparum.

[Iporpamma mo XumMuM nOa€T TpPEACTaBICHHE O IENsAX, OOImIed cTpareruu oOydeHwus,
BOCIIMTAHUS W PaA3BUTHS OOyYAIOMIMXCS CpPEACTBAMH Y4YeOHOTO MpEaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJICpIKaHUe, TPEyCMaTPUBACT paCIpe/ieieHue ero 1Mo Kiaccam |
CTPYKTYPUPOBAHUC 110 pa3aciiaM U TEMaM IPOrpaMMBbl IO XUMHUH, OIMIPEACIIACT KOJINYCCTBCHHBIC
Y Ka4eCTBCHHBIC XapaKTePUCTHKH COJICpKAHHUS, PEKOMEHIYEeMYIO
MoCaCaA0BATCIIBHOCTD U3YUYCHUSA XUMHHU C y‘IéTOM MCKITIPCAMETHBIX U BHYTPUIIPCIMETHBIX CB$I3€I>1,
JIOTUKK  y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OOy4aromuxcsi, OIpeaesseT
BO3MOKHOCTH TIpEeaMeTa Ul pealn3aluy TPeOOBAaHUH K pe3yinbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHMsl, a TAaK)Ke TpeOOBaHMI
K pe3yjbTaTaM O6y‘-I€HI/I$[ XMMHU Ha YPOBHC ueneﬁ HU3YUYCHUA TpeAMETa U OCHOBHBLIX BHUIOB
y4eOHO-TI03HABATEIILHOU JIEATEILHOCTH 00YUYaIOIIEToCs M0 OCBOCHHUIO YUeOHOTO COIepKaHUSI.

3HaHUe XUMUH CITY)KUT OCHOBOH TSI (JOPMHUPOBAHKSI MUPOBO33PEHHUS 00YIAIOIIETOCS, €TO
MIpe/ICTaBICHU 0 MaTepruaIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMUEH
MPpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 OBOJIIOIIMHA BEIICCTB B IMPUPOJAEC, O MYTAX
pereHuss TI0OATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHs UYEJIOBEYECTBA — CHIPhEBOM,
SHEPTEeTUIECKOH, MUIIEBOI U AKOJIOTHYECKOW OE30acHOCTH, TTPOOIeM 3]paBOOXPAHEHUSI.

N3ydenne xumuu:

CIOcOOCTBYeET peanu3anum BO3MOJKHOCTEH JUIE  CaMOpa3BUTHS "
(hopMUpPOBaHHS KYIbTYPhI JHYHOCTH, € 0011l U QYHKIIMOHAEHOW TPAMOTHOCTH;BHOCUT BKJIA]I
B (OPMHPOBAHHUE MBIIIJICHUS W TBOPUYECKHX CIIOCOOHOCTEH
00yJaromuxcs, HaBBIKOB UX CAMOCTOSTEIBHOW Y4eOHOH NEeATeTbHOCTH, SKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIILCKUX  YMEHHH, HEOOXOMMMBIX Kak B IIOBCEIHEBHOW IJKWU3HH, TaK W B
po(hecCHOHATLHON ACSTEIIHOCTH;

3HAaKOMHUT CO CIEHU(PHUKOW HAYYHOT'O MBIIIJICHHS, 3aKJIQJBIBAET OCHOBBI IIEJIOCTHOTO
B3TJI51/1a HA €JMHCTBO MIPUPOJIBI U YENIOBEKA, SIBJISIETCSI OTBETCTBEHHBIMATAIIOM B (DOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaIOIINXCS;

crocoOCTByeT (HOPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-- HAYYHBIM
3HAaHUSIM, K TMPHUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHHE
00yJaronuxcs.

JlaHHble HampaBiieHUs] B OOYy4€HUH XMMMU OOECIeUMBAIOTCS CHELU(PUKON ColepiKaHUs
y4eOHOTO MpeiMeTa, KOTOPBIH ABIsSETCS earorn4ecky alaiTUPOBaHHBIM OTpaskeHHeM 0a30Boil
HAyKd XUMUH Ha ONpe/IeIEHHOM FTare e€pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOEHUE
00y4aroMMUCs CUCTEMbI IIEPBOHAYATIBHBIX NOHATHI XMMHMH, OCHOB HEOPraHUYECKOM XMUMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATUI OpraHuYecKOi XUMUH.

CtpykTypa cofepkaHusi MporpaMMbl 0 XMMHM C(HOPMUPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k €€ usydeHuro. ColepaHUE CKIAABIBAETCS U3 CUCTEMBI NOHITHH O XUMUYECKOM
3JIEMEHTE U BELIECTBE U CUCTEMBbI IIOHATHI 0 XuMuueckoiipeakuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 MPUHIUITY MOCIEIOBATEIbHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX
IIPEICTaBICHUM PA3HOTO YPOBHSI:

ATOMHO-MOJICKYJIAPHOTO YUYCHH KaK OCHOBBI BCETO €CTCCTBO3HAHUAA,
- HCpI/IO,Z[I/I‘ICCKOFO 3aKOHa I[ M. MenpaeneeBa Kak OCHOBHOT'O 3aKOHaxXnMHH,

YUEHHUSI O CTPOCHHH aTOMa U XUMUUYECKOU CBSI3H;
— MpeacTaBICHUMN 00  DIEKTPOTUTHYECKON IUCCOLIAIINU BEIIECTB B



pacTBoOpax.

TeopeTnueckne 3HAHHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIyYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
¢GyHKIMU OOBSICHEHUSI U TIPOTHO3MPOBAHUSCBOICTB, CTPOCHUS M BOBMOKHOCTEH MPAKTHIECKOTO
MIPUMEHEHMSI U TIOJTyYEHHUS N3Y4aeMbIX BELIECTB.

OcBoeHne mnporpaMmbl [0 XHMHUHU CHOCOOCTBYET (DOPMHUPOBAHMIO NPEICTABICHUSA O
XMMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOW IIPHUPOMBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJIaM M03HaHUs B Hayke. M3yuenue xumuu
IIPOUCXOJUT C TPUBICYEHWEM 3HAHUM U3 paHEe U3YYEHHBIX Y4YEOHBIX IPEAMETOB:
«Okpyxaromuii Mup», «buosorus. 5—7 knacces» u «dusuka. 7 Kaace».

[Ipu n3ydyeHnn XuMuu NPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOHN AEATEIIBHOCTH YEJI0BEKa M KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOI KyIbTYpbI. 3ajaya y4eOHOro ImpeaMmeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAaHMM — BaKHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHUI MHMpPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HAyYHBIM METOJIaM MO3HaHUs MPU U3YYEHUHU BELIECTB U XUMUYECKUX PEAKIUH, B
(GbopMHUpOBAaHMM M pPa3BUTUU I[IO3HABATEIbHBIX YMEHUH M MX IPUMEHEHUH B Yy4eOHO-
MI03HABATEIBHON M Yy4eOHO-UCCIEN0BATEIbCKON NESATEIbHOCTH, OCBOEHUH MPaBUI O€3011aCHOTO
oOpallleHus ¢ BellecTBaMU B MIOBCEAHEBHOMN KU3HHU.

[Ipn w3ydeHHH XMMHUH HA YPOBHE OCHOBHOTO OOMIEro 0Opa30BaHHS BAKHOE 3HAYCHHE
MPUOOPETHN TaKUe LIEIH, KaK:

— (dopMUPOBaHKE UHTEIUICKTYAJTbHO Pa3BUTOMN JTUIHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJTHHYECTBY, CAMOCTOSITCIIbHOMY WPHHSTHIO PEIICHHHA, CIIOCOOHOW aJalnTHpPOBAaThCs K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

—  HampaBJEHHOCTh OOy4YEHHUs Ha CHCTEMAaTHYECKOe MpHoOIeHne OOydJarommuxcs K
CaMOCTOSITEJIbHOM ~ TO3HaBaTEIbHOM  JAEATEIBHOCTH, HAaydyHbIM  METOJaM  TO3HaHUS,
(hopMUPYIONTUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH KXUMHUH;

— obecrieueHne yCiIoBUM, CIIOCOOCTBYIONMIUX MPUOOPETCHUIO 00YJIAIOIITUMHUCS OTIBITA
pa3HooOpa3HON AEATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI1), UMEIOUINX YHUBEPCAIbHOE 3HAYCHHE ISl Pa3IMUHbIX BUJOB JESATEIbHOCTH;

— (¢opmupoBanue oOmiei (GpyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3ys 3HAHUS U
OTIBIT, TOJyYEHHbBIE IPU U3YYEHUUXUMHH, IPUMEHSATh UX IIPHU PELICHUH MTPO0JieM B TOBCEIHEBHOM
KU3HU U TPYHOBOH JEATEIbHOCTH;

—  (opmupoBanue y oOyyarolmuxcs TyMaHUCTUYECKUX OTHOILIEHHUH, MOHUMaHUS
LEHHOCTH XUMHUYECKHX 3HAHHUU Il BHIPAOOTKU SKOJOTHYECKH I1e1IeCO00pa3HOro MOBEICHUS B
ObITY W TPYAOBOW [EATENBHOCTH B IIENISIX COXPAHEHUS CBOETO 370POBbS U OKpYKarollen
MIPUPOIHOM Cpebl;

— pa3BUTHME MOTHBAIMM K OOy4YeHHIO, CIOCOOHOCTE K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOGHHS OOIIEYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIS U HATTPABJICHHOCTH JalbHEHIIIET0 00yYeHHUSI.

OO1ee yncno 4yacoB, OTBEACHHBIX Ul U3YYEHUS XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus, cocraBusieT 136 gacoB: B § kimacce — 68 yaco (24aca B Henento), B 9 kinacce — 68
gacoB (2 Jaca B HEJEIIIO).

COJEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIEe XUMHYeCKHE OHATHS

[Ipenmer xumuu. Ponb Xxumum B KU3HHM YellOBeKa. XMMHUSA B cHcTeMe Hayk. Tema u
BemecTBa. OU3NYECKHe CBOMCTBA BEIIECTB. ATperaTHOE COCTOsIHUE BetiecTB. [loHsaTre o MeTonax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cMecH. CriocoObl pa3ielieHus] CMECeH.



ATOMBI M MOJIEKYNIBl. XHWMHUYECKHE 3JI€MEHTbl. CHMBOJBI XHMHUYECKUX DIIEMEHTOB.
IIpocThie U cnoXHBIE BElIECTBA. ATOMHO-MOJIEKY/IIPHOE YUEHHE.

Xumnueckas Qopmyna. BajneHTHOCTP aTOMOB XMMHUYECKHMX DJEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHASI aTOMHAs Macca. OTHOCUTENIbHAs MOJIEKYIISIpHAs
Macca. MaccoBas 10J1s1 XMMHYECKOTO 3JIEMEHTA B COCIUHEHHUH.

KomnuectBo Bemectsa. Monbs. MossipHast Macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl H
quclla CTPYKTYPHBIX €IMHHUIL BelecTBa. PacuéTel o popmMynaMXUMHUYECKUX COEAMHEHUN.

dusuyeckre W XUMHUYECKUE SIBIICHUS. XUMHAYECKas peakuusa u eé IIPpU3HAKH. 3akoH
COXPaHEHHUsI Macchl BellecTB. XUMudeckue ypaBHeHMs. KilaccupukanusXuMuyecKuX peakiui
(coenuHeHws, pa3oKeHUs, 3aMeIeHuUsI, 0OMEHA).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYy/0H, MpaBmwiiaMu pabOThl B J1abOpaTOpuu M MpuéMamu
oOparienus ¢ JabopaTOpHbIM OO0OpYJAOBaHUEM, M3YyUYE€HHUE U OMUCAaHWE (U3MUYECKUX CBOUCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOIIOIeHNE Pu3nUecKuX (TIaBJIeHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHJCHCAIUsl BOJIbI) U XUMUUYECKUX (TOPEHHE CBEUH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KHCIIOTOM) SIBICHUM, HAOIIOICHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peakiuil (pa3iokeHue caxapa, B3auMoIeHCTBUE
CEepHOM KHUCIOTBHI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuga meau (II) mpu HarpeBanuwy,
B3aUMOJICHCTBUE kele3a ¢ pactBopoM conu meau (1), n3ydenune cmocoOoB pas3aeneHus cMecei: ¢
MMOMOIIIBIO0 MarHuTa, PHIIbTPOBAHUE, BRIMIAPUBAHKUE, AUCTHILIALNS, XpoMaTorpadusi, MpoBeACHUE
OYHMCTKH TIOBAPEHHOUW COJIM, HAOIIOJEHWE W OMHCAaHHE PE3YJbTaTOB IPOBEICHUS OTIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHs MacChl, CO3IaHHE MO/IEIeH MOJIEKYI (IIapOCTEeP )KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cMmech razos. CoctaB Bo3nyxa. Kuciopos — 3iI€eMEHT M IMPOCTOE BELIECTBO.
Haxosxnenue kucinopoaa B mpupojie, Gu3nueckrue U XMMUYECKUE CBOMCTBA (PEaKIMKM TOPEHHUS ).
Oxkcunpl. Ilpumenenue kwucimopona. CrocoObl TOJNydeHHs] KUCIOpoja B Jjabopatropuu U
npoMelieHHocTu. KpyroBopoT kucnopona B mpupone. O30H — alioTporHas MoAUQUKAIISL
KHCIIOpO/a.

TennoBoit 3pPexT XUMUYECKOW peakluu, TEPMOXUMHYECKHE YypaBHEHHsI, dK30- U
SHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojib W MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — »snemeHT W mpocTroe BemecTBO. HaxokaeHue BOJOpoJia B MPHUPOJE,
¢buznyecKkue U XMMUYECKUE CBOICTBA, IPUMEHEHHE, CIOCOObINoydyeHusl. KuciaoTel u comnu.

Monspablii 00bEM Ta30B. Pacd€Thl M0 XUMUUYECKUM YPAaBHEHUSM.

®dusznyeckue cBoiicTBa Bojabl. Boma kak pactBoputenb. PactBopel. HackimeHnneie u
HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBas J10j1s1 BellleCTBa B
pactBope. XUMHUUYECKHE CBOMCTBA BoAbl. OCHOBaHUs. Pojib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoae. 3arpsisHeHHe NpUpoAHbIX BoJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coenuHeHuit. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3ymomire (0OCHOBHbIE, KUCIOTHBIE, aMpOTEepHbIE) U HecoeoOpasyromue. HomenknaTypa
OoKcHA0B. PU3HUECKUE U XUMUYECKUE CBOWCTBA OKCUIOB. [lomydenue oKCuaos.

OcHoBanus. Knaccudukaims OCHOBaHWUN: IIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®Pu3nyeckue M XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyueHue
OCHOBAHUIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ousnueckue U XUMUYECKHE
cBoicTBa KUCHOT. Pax aktuBHocTH MetaioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenknatypa coneil. ®u3znueckre U1 XUMHUYECKUE CBOMCTBA COJICH.
ITonydyenue coieil.



I'eneTnueckas cBSI3b MCKAY KJIaCCaMH HCOPraHNMYCCKUX COCHHHCHHﬁ.

Xumuueckuii Ikcnepumenm:

Ka4eCTBEHHOE OIpeJIeIEHUE COAepKaHMs KHCIOpoJa B BO3IyXe, MOIyueHHE,COONpaHue,
pacro3HaBaHUE U H3YyYEHUE CBOWCTB KHUCIIOpOJAA, HAONIOJEHUE B3aUMOJICHCTBHUS BELIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHMSI U IPEKpaIlleHHs] TopeHust (Mokapa), O3HAKOMIJICHHE C
o0Opa3laMu OKCHJIOB M ONHCAHHME HMX CBOWCTB, TOJy4eHHE, COOMpaHWe, DPACIO3HABAHUE WU
M3y4YeHUE CBOWCTB BOJOpoaa (ropeHue), B3aummojencTBue Bojopona ¢ okcumoM wmemu (II)
(BO3MOKHO HCIIOJIb30BAHKE BHICOMATEPHAIIOB), HAOIIOICHIE 00PA3I0B BEMIECTB KOJIHYECTBOM 1
MOJIb, HUCCIIEZJOBAHHE OCOOEHHOCTEM pacTBOPEHMsI BELIECTB C PA3IMYHOW PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJbl C MeTajllaMu (HAaTpUEM U KaJbliMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HCCIIEI0OBaHNE 00pa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMUHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPACKM WHIMKATOPOB B pacTBOpax KHUCIOT M IeJouyel, U3ydyeHue
B3anMoiercTBus okcuaa Meau (I1) ¢ pacTBOpOM CepHOI KHCIOTHI, KUCIIOT C METaJIJIaMH, PEaKIIHii
HEUTpaIu3aluy, TOJydeHHEe HEPACTBOPUMBIX OCHOBAHHM, BEITECHEHHUE OJTHOTO METajlla IPYTUM
U3 pacTBOpa COJIM, pElIeHHWE OSKCIEpUMEHTANbHbIX 3ajad 1o TeMme «BaxHeilmue Kiacchl
HEOPraHUYECKUX COCTUHEHUID).

Iepuoanyecknit 3akoH u Ilepuoanyeckas cucrema xumuuyeckux jementos JI. U.
MenaesneeBa. CTpoeHue aToMOB. XUMHUYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[TepBbie MOMBITKY KTaCCH(PUKAIIMT XUMUIECKUX AIeMeHTOB. [IoHsATHE O rpymax CXO HBIX
2JIEMEHTOB (IIEJIOYHBIC U MIEITOYHO3EMENIbHBIC METAJUTBI,[AIOTE€HBI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI ¥ THIPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepmogmyeckass cucremMa XuMH4eckux anemeHToB J[. .
MenneneeBa. KoporkomepuoaHass u amuHHOonepuonHas (opmbl [leproawdeckoil  cuCTEMbI
xumuueckux anemeHtoB JI. WM. MengeneeBa. Ilepuonst u rpynmbl. Duzndeckuii CMbICT
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U I'PYMIIBI DJIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX saep. WM3otombl.  OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000J104eK aTOMOB MepBbIXx 20 XuMUUecKux 31eMeHTOB llepruoanyeckoii cucTeMbl
J. . MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 7JJIEMEHTa [0 €ro MOJOKEHHUIO B
[Tepuoanueckoit cucreme M. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paJnyca aTOMOB XMMHUUYECKHX AJIEMEHTOB, METAINIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO rPyNIaM U MepUOJIaM.

3nauenue [lepnoauueckoro 3akona u [lepnoanueckoil CUCTEMBIXUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKHU U nipakTuku. 1. V1. MenaeneeB — yu€HbIi U TpakIaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (NONsipHAsE U HEMOJIsIpHAsl) CBS3b.

3J'IeKTpOOTpI/II_[aTCJ'II>HOCTB XHUMHUYECKUX DJIEMEHTOB. MloHHAs CBS3b.
CrenneHb  OKHCIICHHS. OKHCIIUTEIIFHO-BOCCTAHOBUTEIbHEIC pCaKuuu.
HpOHGCCH OKHCJICHUSA U BOocCTaHOBJICHHS. OKMCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydyeHue oO0pa3loB BEIIECTB METAIJIOB U HEMETaJUIOB, B3aUMOJEWUCTBHUE THIIPOKCHUIA
LMHKA C pAacTBOPaMU KHUCJIOT M LIEJIOYEH, MPOBEICHUE OIBITOB, MIUIKOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil(TOpEeHNE, PEaKIIUU Pa3I0KEeHHsI, COSTUHEHUS).

Mesrcnpeomemmnuie ceazu

Peanu3arust MeXIpeIMETHBIX CBSI3€H MPH M3YUYEHUU XUMUU B 8 Klacce OCYIIECTBISETCS
4yepes UCIOJIb30BaHUEe KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U IOHATUH, SBIISTFOIIIMXCS
CUCTEMHBIMH U1l OTAEJBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: HAYyYHBIH (DakT, TUMoOTe3a, TEOpus, 3aKOH,
aHalln3, CUHTE3, KIacCu(UKaIs, IepUoAUYHOCTh, HAOII0ACHNE, SKCIEPUMEHT, MOJISTTUPOBAHHE,
HU3MEpPEHHE, MOJIEIIb, SIBJIEHHUE.



@dusuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, HU30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJA, JJICKTPUUYCCKUI 3apsjl, BEIIeCTBO, Telo, 00BEM, arperarHoe
COCTOAHUEC BfEIICCTBA, ras, (I)I/I3I/I‘-IGCKI/IG BCINMYMHBI, CIUHUIIBI I/I3M€p€HI/I5I, KOCMOC, IIIIaHCTHI,
38351, CoMHIIE.

buonorus: porocunres, npixanue, bnocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJIBI, TOJE3HBIE
HCKOITaCMBIC, TOIIJIMBO, BOJHBLIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMH4ecKasi peakuusi

[lepnoguueckuit 3axkoH. Ilepmoaunueckas cucrema xumuyeckux dnemeHTtoB I, .
MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalMsl, KaJIbLIUg M UX COEAMHEHUH B COOTBETCTBUH C
MI0JIOKEHUEM AJIeMEHTOB B [leproanueckoii cucteMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKOW CBSI3U. THMBI KPUCTAJUIMUECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIUITMUECKON PEIIETKU U BUJAa XUMHUYECKOMN CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX BEIECTB. XUMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMUXCS K PA3IUYHBIM KJIacCaM HEOPTraHWYECKUX COCIWHEHUM, TeHEeTHYecKast
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMU4IecKUX peakiiuidi 0 pa3IMvHbIM MpU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TI0 TETUIOBOMY (P (DEKTY, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, 1O YYacTHUIO KaTtaim3aTopa). OK30- |
SHIOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHUSI.

[Tonsite o ckopoctu xumuyeckoil peakuuu. IloHstue 06 0OpaTUMBIX MHEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. llonsatue o
karanuse. [IonaTre o XumMu4eckoMm paBHOBecHH. PaKTOPBI, BIMUSIONIME HA CKOPOCTh XUMUYECKOMN
peakMK U MOJIOKEHNE XUMHUECKOIO paBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JICKTPOHHBIM OajdaHC OKHCIHUTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. COCTaBIEHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuil ¢ UCTOIb30BaHUEM METOAAa3JIeKTPOHHOTO OanaHca.

Teopust 3MEKTPONUTHYECKON TUCCOUMALUN. DIEKTPOIUTHI U HEINEKTPOJUThl. KaTnoHsl,
aHUOHBL. MeXaHU3M JUCCOLMAIMY BEUIECTB C PAa3JIMYHBIMU BUIAMU XUMHUUYECKOU CBsI3U. CTeneHb
nuccouuanuu. CuibHbIE UCTA0bIe IEKTPOJIUTHIL.

Peakuyu noHHoro oOmMeHa. YcClioBUsI MPOTEKaHUs peakiii MOHHOrO 0OMeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KUCJIOT,OCHOBAaHUN M COJIEM B CBETE
MpPE/ICTaBICHUM 00 SIeKTPOIUTUYECKON aucconnanuu. KadecTBEHHbIE peakUu Ha HOHBIL.
[Tondartue o rugpoause coneil.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB W HeMeTayioB (Tpadura MW anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHs),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOW peakluu OT BO3JCHCTBHS pPa3IMUHBIX
(hakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIECCa IUCCOLMAIUU
KHCTIOT, IIeNIouei 1 cosield (BO3MOYKHO MCIOJIb30BaHUE BUAECO MAaTEpUANIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKaHUs peakiuii MOHHOro oOMeHa (0OpazoBaHHE OCajKa,
BBIZIETICHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX peakluil (TOpeHue, peakiud pa3ioXKeHHs, COSAUHEHHUS), pacro3HaBaHUE
HEOPraHMYECKUX BEIIeCTB C TMOMOIIBI0 KAaYeCTBEHHBIX pEaKIUil Ha WOHBI, peIleHne
AKCMEPUMEHTAIBHBIX 3a/a4.

HeMeTanasl 1 UX COeAMHEHUSA
0611[351 XapPAaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHHUA aTOMOB, XapPaKTCPHBIC
CTCIICHU OKHCJICHHA. CTpOCHI/IC )51 (I)I/IBI/ILIGCKI/IG CBOMCTBA MMPOCTBIX BCHICCTB — TaJIOI'CHOB.
6



XUMHUYECKHE CBOWCTBAa HAa IpUMEpE XJopa(B3aMMOAECHWCTBHE C MeETallaMH, HEMETAJUIAMU,
miesnioyamu).  Xaopoojgopon. ComnsHas — KUCIIOTa, XUMUYECKHE CBOMCTBA, IIOJIyYEHHE,
npuMeHeHue. JlelicTBuexiopa U XJOpoBOJOPOAA Ha OpraHU3M uernoBeka. BaxHeilne Xnopuabl
U UXHAaXO0XKJEHHUE B IIPUPOJIE.

OOmas xapakrepuctuka s7eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (U3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHBIE MOTUPHUKAIMHA KUCIOPOJa U Ccepbl. XMMHUYECKUE CBOMCTBA
cepsl. CepoBojopoa, CTpoeHHe, (U3MYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIIBI CEphl Kak
IIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KHUCIOTa, (pU3MUECKHE M XUMHUYECKUE CBOMICTBA
(oOmme Kak mpeacTaBUTENS Kilacca KUCIOT U crienrpuieckue). XUMHUYECKHE PEaKIUH, JIeKAIIE
B OCHOBE IIPOMBIIIIJIEHHOTO CII0C00a MOITy4eHUs CEpHOI KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conu cepHOM KHCIOTBI, KauecTBEHHas peakuus Ha cyinbdar-uoH. HaxoxneHue cepsl u eé
COCIMHEHUHN B IPUPOJE. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COCNUHEHUSMU CEPbI
(KUCIOTHBIE OK/H, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILlEHUSI.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpocTpaHEHHE B IpHupoje, (usnueckue u
XUMHUeckue cBoiictBa. KpyroBopor azoTa B mpupojie. AMMHUaK, erousndeckue 1 XuMHU4eCcKHe
CBOICTBa, Mojay4yeHue u npuMeHeHne. Coiu aMMOHHUS, UX PU3NYECKHE U XUMUYECKUE CBOICTBA,
npuMeHeHne. KadecTBeHHash peaknusi Ha MOHBI aMMOHHs. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢bu3uYecKkne W XUMHUYECKHWE CBOWCTBA (0OOmMME Kak TMPEACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). lMcnoip30BaHWe HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHui. XuMHUECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpeibl COSMHEHUAMU a30Ta (KUCIOTHBIC
N0, 3arpsi3HEHUE BO3/AyXa, MOYBbI U BOAOEMOB). Docdop, aIIoTponHbIe MOAUPUKAIUN
docdopa, pmuyeckne m xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas KucioTa,
¢u3uYecKue W XMMHYECKHE CBOMCTBA, mojydeHue. lcmomb3oBanue ¢ocdaToB B KadecTBe
MHHEPATBHBIX YI00pECHHIA.

OO6mras xapakrtepucTtrka 3JeMeHTOB IVA-rpynmbel. OCoOCHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIEe CTENIEHH OKUCICHMS. YTIEpoJ, alIOTPONHbIE MOIU(PUKALINU, paCIPOCTPaHEHUE B
npupojie, puznuecknue U XuMU4YeCKne cBorcTBa. Aacoporus. KpyroBopoT yrieposa B pupo/ie.
Oxcuppl yriepojna, ux (pU3nveckre u XuMUYEeCKHe CBOWCTBA, JICHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIyUYeHHE M TPUMEHEHHe. DKOJIOTHYECKHe MpoOsieMbl, CBs3aHHbIe ¢ okcuaomyriepoaa (1V),
TUIOTEe3a I100aJbHOTO MOTEIJICHHUS KIMMara, MapHUKOBBIA 3¢ dekT. YroiapHas Kuciaota u eé
colii, UX (pu3MUeckue M XMMUYECKHE CBOMCTBa, MOJydYeHHEe M NpuMeHeHue. KauyecTBeHHas
peakiusi Ha kapOoHaT-uoHbL. M cronb3oBaHue KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIITICHHOCTH
U CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEOUHEHUSIX Yriiepoja
(MeTtaH, 3TaH, 3TUIIEH, alleTUJICH, 3TaHOJI, TJIMIEPUH, YKCyCHas KucaoTa). [IpupogHpie HCTOUHUKHI
yIIeBOAOPOAOB (YTOJib, IPUPOAHBIN Ta3, HETh), IPOAYKTHl UX MepepadoTKu (OEH3UH), UX POJIb
B OBITY M MPOMBINUICHHOCTH. [IoHATHE O OMONOTHYECKU Ba)KHBIX BEIIECTBAX: >KUpax,0enKax,
yriaeBoJax — M HMX POJU B JKU3HU 4YelOBEKa. MarepuanbHOE EIWHCTBO OPraHHYECKUX U
HEOPraHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJYyYCHHE U TPUMEHEHHE.
CoenuHenus kpemMHus B mnpupoje. OOmme mnpencraBieHus o6 okcuae kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKAThI, UX MCIIOJIb30BaHKE B OBITY, B IPOMBIIIJIEHHOCTH. Bakneimue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJO, LIEMEHT, OeToH, ene300eToH. IIpoOnemsl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3yueHre o0pas3IoB HEOPraHMYECKHX BEIECTB, CBOUCTB COJISHOM KUCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUil Ha XJIOPUI-MOHBI U HAONIOJCHUE NMPU3HAKOB UX MPOTEKAHMS, OIBITHI,
oTpakarolye (U3NYecKue M XMMHUYECKHE CBOMCTBA TaJloT€HOB M MX COEAWHEHHH (BO3MOXKHO

HCIIOJIb30BAHHUEC BI/I,Z[eOMaTCpI/IaJ]OB), O3HAKOMJICHUE C 06p8.31_IaMI/I XJIOPpUJOB (FaJIOI‘eHI/II[OB),
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O3HAKOMJICHHE C oOpa3mamu cepbl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHANIOB), HAOMIOAEHME Tpollecca OOYIIMBaHMS  caxapa TOJ  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, M3y4CHNE XMMUYECKUX CBOMCTB pa30aBICHHON CepHON
KHCJIOTHI, TIPOBEICHHE KauyeCTBEHHOM peakiuu Ha Cynb(ar-uoH M HAOIIOACHUE NpU3HAKa e&
MPOTEKaHMsI, O3HAKOMIIEHHE C (U3MUECKUMH CBOWCTBAMH a30Ta, Gochopa U MX COCTUHEHHUN
(BO3MOXKHO HCTIOJIb30BaHKE BHICOMATEpUANIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuii,
[OJIyueHue, CcoOupaHue, paclo3HaBaHWE W M3YyYEHUE CBOMCTB aMMMaka, IPOBEIECHUE
Ka4eCTBEHHBIX peaKkiiii Ha MOH aMMOHUS U (HocdaT-HOH U U3y4eHHE MPU3HAKOBUX MPOTCKAHHUSA,
B3aUMO/ICHICTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJbIO (BO3MOYKHO HCIOJIb30BaHUE
BUICOMATEPUAIIOB), H3YUCHHE MOJICIICHKPUCTAIIMYCCKUX PEIIETOK anMasa, rpadura, QyiepeHa,
03HAaKOMJIEHHE CIIPOLECCOM aJCOpPOLMU pPACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOICTBOM MpPOTUBOTa3a, NOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE WU HU3YYEHUE CBOMCTB
YIJIEKUCIIOro rasa, IMpOBEJEeHHE KayeCTBEHHBIX peakUuid Ha KapOOHAaT M CHUJIMKAT-HOHBI U
U3Y4YE€HHE TMPU3HAKOB HX MPOTEKAaHUS, O3HAKOMJIEHHE C TMPOAYKIHEH CHIMKAaTHOMN
MIPOMBIIIJIEHHOCTH, PElIeHHE 3KCIEpUMEHTANIBHBIX 3a7ad Mo TeMe «BaxkHele HemeTalbl U
UX COCAUHEHUSD.

MeTaJiibl M X COCUHEHUS

OOmiass xapakTepuCTHKa XHMUYECKHMX JJEMEHTOB — METalIOB Ha OCHOBaHUM MX
noJjioxkeHusd B [lepuoandeckoi cucreme xuMudeckux 3neMeHToB Jl. 1. MenpeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBA3b M METaJUIMYECKas KpPUCTaJUIMYecKast
peméTka. OJIEKTPOXMMHYECKUN pPsi HAOpsDKEHUH MeTamioB. (DHU3MYECKHEe M XUMHYECKHE
cBoiicTBa MeTayioB. OOMe crnocoObl noiaydeHus: MetaioB. [IoHsTHE O KOPPO3UH METAIJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTaITBL: TIOJIOKEHKE B [lepuoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpoeHUE UX aTOMOB, HaxOXJeHHE B npupojae. duzndeckne M XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCHUIBI HATpHUs U Kanus. [I[puMenenne
IIEJIOYHBIX METAJIJIOB ¥ UX COECIUHECHHH.

[[lennouHO3eMeENbHBIE METAIIIBI MArHUI M KJIbIIUH: NoJIoxkeHue Bl lepuoanueckolt cucreme
xumudeckux dnemeHtoB J[. M. MenpaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXKJIEHHWE B IPHUPO/IC.
dusnyeckue U XMMHYECKHE CBOWMCTBAa MarHusg M KalblMsa. BakHeilne coenuHeHHs KajabLus
(oxcun, ruspokcud, cou). JKKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHCHHUS.

Amomunuii: nosioxxenre B Ilepuomnueckoit cucreme xumudeckux snemeHtoB [ .
MenpeneeBa, CTpOCHHE aToOMa, HaAXOXACHUE B mpupoje. PU3nvecKkue 1 XMMUYECKHUE CBOMCTBA
ATFOMUHUSI. AM(OTEPHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHMSL.

Keneszo: monoxenne B Ilepuommueckodd cucremMe xumMudyeckux oanmemeHToB JI. WM.
MeHnpeneeBa, CTpOCHHE aToMa, HaXOXACHUE B mpupojae. PU3ndYecKue U XUMHUYECKUE CBOMCTBA
xene3a. Okcumpl, ruapokcuasl U conu skenesa (II) u »kenesa (111), ux cocras, cBoiicTBa H
MOJIy4eHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OO0pa3llaMM METaJIOB M CIUIABOB, UX (U3MYECKUMHU CBONCTBaMHU,
W3Y4YEeHHE pe3YNbTaTOB KOPPO3UHM METAJUIOB (BO3MOYKHO HCIIOJIb30BAHHE BUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHUJA KalbIIMsA U HATPUS C BOAOU (BO3ZMOKHO HCIIOIH30BaHHE
BHJICOMATEPUANIOB), HCCIIEIOBAaHHE CBOMCTB KECTKOW BOMBI, Mpollecca TOPEHUs Keine3a B
KUCTopoie  (BO3MOXKHO  HCIOJB30BAaHUE  BHIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlUi Ha MOHBI: MarHus, KalblWs, allFOMHHUS, IIUHKA, >Kele3a
(I1) u xenesa (1), memu (II), HAGMOAEHME M OMHCAHUE TPOIIECCOB OKPAIIMBAHHUS ILIAMEHM
MOHAMHU HATpUs, Kallus U KaIbIHsI (BO3MOXKHO HCTIOIh30BaHKE BUACOMATEPUATIOB), UCCIIEIOBAHHE
aM(pOTepHBIX  CBOMCTB  THAPOKCHAA  alIOMUHUS W TUAPOKCHAA IIMHKA, pEIICHHe
AKCIEPUMEHTABHBIX 3334 10 TeMe «BakHeHIITneMeTauibl U UX COCTMHEHHMSD.



XuMHSA U OKPYKAKWLIAS cpeaa

BemiectBa u martepuansl B NOBCEIHEBHOM KU3HU YeloBeKa. be3omacHoencnoab3oBaHue
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas MOMOINs MpPU XUMHUYECKHX OXKOTAaX H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYXKarolel cpeibl (MpeaesibHas 10MyCTUMAasi KOHIICHTPALIUs
Bemiects, naiee — [1JIK). Poias XxuMun B perieHun 3K0JI0rHYECKUX TpoOem.

Xumuueckuii sIkcnepumenm:
n3ydeHre 00pa3oB MaTepUaNIOB (CTEKIIO, CIUIABBI METAJUIOB, MIOJIMMEPHBIE MAaTEPUAIIBI).
Meoswcnpeomemmoie ceasu

Peanm3arust MEXIIPEIMETHBIX CBSI3€H MPH M3YYEHUU XUMUU B 9 KIIacCe OCYIIECTBIISETCS
Yyepe3 UCIO0JIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSATUHN, TaK U IOHSATHH, SIBIISTIONTUAXCS
CHUCTEMHBIMU IS OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAayYHbIE TOHSTHUS: HaydHbId (DaKkT, TUIOTE3a, 3aKOH, TEOpHf,
aHaJIN3, CUHTE3, KIIacCU(PUKALINS, TIEPUOTUIHOCTD, HAOIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHHE,
U3MEPEHHE, MOJIENb, IBJIEHUE, TAPHUKOBBIN 3P (EKT, TEXHOJIOTHS, MaTEPUAIBI.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIBI,
pPaIMOaKTUBHOCTh, MOJICKYJA, OJJICKTPUUECKUW  3apsll, TPOBOJHUKH, TOIYNPOBOIHUKH,
TUDJICKTPUKHU, (POTODJEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSTHHE BEIecTBa, Tas,
pacTBOp, paCTBOPUMOCTD, KPUCTAITHIECKASPEIIETKA, CIIIaBbl, PU3NUECKUE BETMYUHBI, €TMHUAIIBI
M3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢ortocunres, npixanue, o6uocdepa, 3KocucTeMa, MUHEpaIbHbIE yI0OpEHUS,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIILHBIE BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaTbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIaeMblI€, TOIIJIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 0OIIero 00pa3oBaHUs
JOCTUTAIOTCS B X0/1€ 00y4eHHsI XUMUU B €IUHCTBE y4eOHOM M BOCIUTATENIbHOM AESITEITbHOCTH B
COOTBETCTBUU C  TPAJAULHUOHHBIMU  POCCUHCKUMH  COLIMOKYJIbTYPHBIMH U  JyXOBHO-
HPAaBCTBEHHBIMU I[EHHOCTSAMH, MPUHATHIMH B OOLIECTBE MpaBUIAMU M HOpPMaMHU IOBEJIEHUS U
CHOCOOCTBYIOT IPOLIeCcCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIIMUA 00YyJaIOLIUXCA.

JIndHOCTHBIE pPE3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOU IMO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIM U paclIMpeHHe OMbITa JAEATEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPHOTHYECKOT0 BOCIIUTAHUSA.

[IEHHOCTHOTO OTHOLIEHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIEIHIO, TMOHUMAHUS 3HAYEHHUS XUMHUYECKONW HAayKd B JKM3HH COBPEMEHHOTO
o01ecTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOU MH(MOPMAIIUEH O IMEepeOBBIX JOCTHKEHUIX H
OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XHMMHHU, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
yCTpPOMCTBE MHpa U 00IIECTBA;

2) rpasmIaHCcKOro BOCHUTAHMS:

NPEJCTaBIEHHs] O COLHMANBLHBIX HOPMAaX M MpPaBHIaX MEKIMYHOCTHBIX OTHONIEHHH B
KOJUIEKTHBE,  KOMMYHHUKATHBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  MOJE3HOIA,
yueOHOUCCIIeI0BATENbCKOM, TBOPUYECKOH U JPYrMX BHAAX JEATENLHOCTH, TOTOBHOCTH K
Pa3sHOO6Pa3HOIl COBMECTHOM eATEILHOCTH MPH BBIMOIHEHUH yueOHBIX, T03HABATEIbHBIX 3a71ad,
BBIIOJHEHUHM XUMHYECKMX DKCIIEPHMMEHTOB, CO3JAHMH Y4eOHBIX MPOEKTOB, CTPEMIEHHS K
B3aHMOIMOHMMAHHIOM B3aMMOTIOMOIIH B IIPOLIECCE TOH YdeOHOI JeSTenbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEJIEHHE U MOCTYIKH CBOUX TOBAPUIIEHi C MO3UIUU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHMS TIOCIEICTBHIA TTOCTYHKOB;



3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKUE  IPEACTABICHUS O BEIIECTBE U XMMMUYECKOM  pEeaKkluu,
COOTBCTCTBYHOIIUC COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKH W COCTABJIAIOIIMC OCHOBY IJIA
MOHUMAaHUS CYIIHOCTH HAyYHOI KapTHHBI MUPA, MPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA NPUPOJALI, B3aAaUMOCBA34X YCIIOBCKA C HpHpOI[HOfI CpGI[OfI, O pOJin XMMUHU B IMO3HAHHUU
3TUX 3aKOHOMEPHOCTE;

IO3HABATCIIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IOJYYCHHC HOBBIX 3HAHUHA 1O XUMUH,
HEOoOXOMUMBbIC JUISI OOBSICHCHHS] HAOIIOMaeMBIX IPOIECCOB U SBIICHHM, IMO3HABATEIHHOM,
MH(GOPMAIIMOHHON U YUTATENLCKOW KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHONW pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JMTEPATYpOH, MOCTYIIHBIMH TEXHUYECKHMMH CPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEHUIO U TMO3HAHUIO, JTIOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHNI0, TPOEKTHON M HCCIIEN0BATENbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUs B JajbHEHIIEM;

4) hopMupoBanus KyJIbTYpPbI 310POBbS:

OCO3HAaHUE IIEHHOCTU J>KM3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBII 00pa3 *KU3HH, OCO3HAHHE MTOCIIEACTBUI UHETIPUATHE BPEIHBIX TPUBBIYCK
(yrmoTpebsieHusT amKoroJisg, HAapKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COONIOACHUS TIPABUI
0€30MacCHOCTH TPH 0O0PAIIEHUH CXUMUYECKUMHU BEIIECTBAMHU B OBITY M peaIbHON KU3HH,

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPAKTUUYECKOMY M3YUCHHIO Mpodeccrii U Tpy/la Pa3IMdHOTO POJa, YBAKCHHE
K TpyAy W pe3yiabTaTaM TPYAOBOWM JAEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHCHHS
MPEAMETHBIX 3HAHUM TI0 XUMHH, OCO3HAHHBIN BEIOOPUHANBUYaTbHON TPAEKTOPUH MTPOIOTKECHUS
o0Opa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB M TIOTPEOHOCTEH, YCMEmHONW MpOoPEeCCHOHATBHON MACSITEIBPHOCTH U Pa3BUTHS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aIaiTUPOBATHCS B MPO(ECCHOHATIBLHON CPEIE;

6) 5K0/10rHYEcKOro BOCHUTAHMSI:

9KOJIOTMYECKHU 11eJIecO00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIIECTBOBAaHMs, MOHUMaHUE IEHHOCTH 3J0pOBOro M 0Oe30macHoro olpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 3/J0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIOICHUS MPaBUJI 0€30TIaCHOTO MOBECHUS ITPH paboTe ¢ BElIeCTBAMHU, a
TaK)Ke B CUTYAIUSX, YTPOKAIOIINX 37I0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJIydaeMble MPHU WU3YYCHUU XUMUHU, Ui pEIICHUS
3a/la4, CBSI3AHHBIX C OKPY)KAIOILEH MPUPOTHON CpeloH, /Ui MOBBIIICHUS

YPOBHA JKOJIOTHYECKOMH KYJIbTYPbI, OCO3HAHUS rJ100aJILHOTO XapakTepa 5KOJIOTHUICCKUX HpO6J’I€M
n HYTCﬁ HUX PCIICHUA IOCPCACTBOM MCETOAOB XHMHH, SKOJIOTHUYCCKOI'O MBINUJICHHA, YMCHHSA
PYKOBOACTBOBATLCS UM B HOBH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IIPpaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX pe3yibTaTOB BBIIEIAIOT 3HAYMMbIE JUISL (OPMHUPOBAHUS
MHUPOBO33pEHUs OOLICHAayYHble MOHATUS (3aKOH, TEOpHs, PUHIUI, FUIO0Te3a, (aKT, CUCTEMA,
Ipolecc, FKCIEPUMEHT U APYroe.), KOTOPbIe MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
IpeaMeTax M MO3BOJISIOT HAOCHOBE 3HAHUN U3 3TUX MPEeIMETOB (OPMUPOBAThH MPEICTABICHHUE O
LIEJIOCTHOM HaydHOM KapTHHE MHUpPA, U YHUBEpcajbHbIE yueOHble JeicTBUs (TO3HABaTEIbHbIE,
KOMMYHUKAaTUBHbIE, DPETrYISTUBHBIE), KOTOpble 00ecneunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYIIECTBICHUIO YUeOHOMIeATeNbHOCTH.

Ilo3naBaTenbHBIC YHUBEpPCAJIbHbIC YUeOHbIe nelicTBusibasoBble

JIOTHYeCKue 1eHCTBHA:

YMEHUS HCIOJIb30BATh IPUEMBI JIOTUYECKOTO MBILIJICHUS IIPY OCBOCHUU 3HAHUM:
PacKphIBaTh CMBICII XUMHUYECKUX MOHATHH (BBLACIATH UX XapaKTepHble MPU3HAKU, YCTAaHABINBAThH
B3aMMOCBSI3b C JAPYIMMHU IOHSTHUSAMH), HUCHOJB30BATh TMOHATHS Ui OOBSCHEHUS OTAEIbHBIX
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(axTOB U ABJICHUM, BEIONPATH OCHOBAHUS U KPUTEPUH IS KIIACCH(PHUKALIMN XMMHYECKHX BEIIECTB
U XUMHUYECKUX PEeaKIUil, yCTaHaBIMBaTh MPHUUYMHHO-CICACTBEHHBIE CBA3M MEXKIY OOBEKTaMU
U3YYEHHUs, CTPOUTH JIOTMUECKUE PACCYKJEHUS (MHAYKTUBHBIE, NEAYKTUBHBIE, 110 aHAJIOTUN),
JIEJIaTh BBIBOJIBI U 3aKJIIOUYCHHUS;

YMEHHE NPUMEHATh B IPOLECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yEMble B XUMHUH, MPeoOpa3oBbIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIE MPEICTABICHUS — XMMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XAMUYecKass (GopMylna H YpaBHEHHWE XHMHUYECKOW pEaKIud — TpPHU pelIeHHuH Y4eOHO-
ITI0O3HABATENBHBIX 33/1a4, C Y4ETOM 3THX MO/JIEIbHBIX ITPEACTABICHUH BBISBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE PU3HAKU N3Y4aeMbIX 00BEKTOB — XUMHUUECKUX BEILIECTB U XMMHUECKUX PEAKIIM,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBCHHBIE CBSI3M W MPOTHBOPEUYUS B
M3Yy4aeMbIX IIPOLECCaX U SBJICHUSIX.

Ba3oBble nccienoBareibcKkue 1elCTBUS:

YMCHHUEC HUCIOJIB30BAaTh IMOCTABJICHHLIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IMO3HAHUA, a
TAaKXKE€ B Ka4Y€CTBC OCHOBBI IJIA (bOpMI/IpOBaHI/Iﬂ TUIIOTEC3bI MO0 TMPOBEPKE IMPABUIBHOCTHU
BBICKA3bIBACMBIX CY)KI[CHI/II\/JI;

MpUOOpETEeHNE ONBITa MO IUIAHWPOBAHUIO, OPraHM3AlMM U TPOBEIECHUIO YUEHHUECKHUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJ0M IPOIIECcCa,CaMOCTOSTEIBHO MTPOTHO3UPOBATH €T0
pe3ynbTaT, (GopmMyaupoBaTh O0OOIIEHHS M BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO OTIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIETaHHO padoTe.

PadoTa ¢ undopmaumeii:

YMEHHE BBIOMPATh, aHATTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUNIHBIX BUIOB
1 (HOpM MPEICTABIICHHS, ITOTYyIaeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIATepaTypa
XHUMHUYECKOTO COJIEpXKaHMs, CIIPAaBOYHBIENIOCOOUsI, pecypchl IHTepHeTa), KpUTHYECKH OIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHUE MPUMEHSTH PA3JIMYHbIC METObI M 3alIPOCHI IPU TIOUCKE ¥ 0TOOpe MHPOpMALIHU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMBIX ISl BHITIOJIHEHUS YICOHBIX U TI03HABATEIILHBIX 3a/1a4
OTPeeIEHHOTO THUIIA, MPUOOPETEHHE OMbITa B 00JIACTH WCHOJb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYpPOi aKTHBHOTO MCIOJIB30BAHUS PA3TMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
nHGOpMAIIMKA W WLTIOCTPUPOBATh pElIacMble 3aJadydl HECJIOXHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamMu rpauKy U ©X KOMOMHAITUSAMU;

YMEHHUE WCIIOJb30BaTh W aHAIM3UPOBATh B Ipolecce y4eOHOW | MCCIIen0BaTEIbCKON
JEeSTETbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUICHHOCTH, CEILCKOTO X03SICTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPY)KAIOLIEH MPUPOTHON CPEIb.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

YMEHHUS 33JaBaTh BONPOCHl (B XoJe auayjora M (WiIM) TUCKYCCHM) IO CYIIECTBY
oOcyxnaeMoi TeMbl, (OpPMYIHpPOBaTb CBOU MPEIUIOKEHUS OTHOCHTEIBHO BBINOJIHEHHS
IPEUI0KEHHOH 3a1a4H;

YMEHUS IPEJCTABIATh NOJIY4YE€HHbIE Pe3yIbTaThl I03HABATEIBHON IEATEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeJaTh NPE3CHTAMI0 pe3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1abOpaTOPHOTO OIIbITA, JIAOOPATOPHOW pabOTHl MO MCCIEIOBAHUIO CBOMNCTB
BEIIECTB, YU€OHOTO MPOEKTA);

yMEeHHUsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HaBaTEIbHOHN M
HCCIIEI0BATENILCKOM JIEITEeNbHOCTH MPU PELICHWH BO3HUKAIOUIMX MpoOIeM Ha OCHOBE yuyéTa
OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3ULIMKA (0OCyXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOpPJUHALMSI COBMECTHBIX JEHCTBUI, ONPEAECIICHNE KPUTEPUEB TI0 OLIEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U IpyTHUE).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIe 1eCTBHA:
YMEHHE CaMOCTOSATEIBHO ONPENENSTh LU ACATEIbHOCTH, IUIAHUPOBATh,0CYIIECTBIIATS,
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KOHTPOJIUPOBaTh M MpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JICATEILHOCTH, BHIOHMPATH
HauOomee 3 hEeKTUBHBIE CITOCOOBI pelIeHHS yISOHBIX U TTO3HABATEILHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTAaBJIATh WM KOPPEKTUPOBATH IIPEIJIOKECHHBIN AJITOPUTM JACUCTBUH IIPU BBINIOJIHEHUY 3aJaHUI
C y4€TOM MOJYYEHHUS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSX,
OLICHUBATh COOTBETCTBUE IOJYYCHHOI'O PE3yJIbTaTa 3asBJICHHOMN L€, YMEHUE UCIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIIOBHM 3aJaHUN.

NPEJIMETHBIE PE3YJbTATHI

B cocraBe npeaMeTHBIX pPE3yIbTATOB II0 OCBOEHHUIO O0053aTENbHOIO COJEpXKaHUS,
YCTQHOBJIEHHOTO JIaHHOW (enepanbHOi  pabodeld mpoTrpaMMOi, BBIACISIOT: OCBOSHHBIC
oOyJaromMMUCs HaydHbIe 3HAHUSA, YMEHHS M CIIOCOOBI JCHCTBHM, crenuduyeckne uis
npeaMeTHON oOmact «XuMUs», BUABI ACATEIBHOCTH IO IOJYYCHHWIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPe0Opa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHBIX YIEOHBIX U HOBBIX CHTYaIlUsX.

K koniy o0y4yenus B 8 Kiacce mpegMeTHBIE pe3yiabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUArOIINXCS YMEHUN:

. pacKpeIBaTb CMBICT OCHOBHBIX XHUMHUYECKHX IOHSITHH: aToOM, MOJIEKYJa,
XUMHMUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJAHOPOAHAS U
HEO/JHOPOJHAsI), BaJIGHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJS XHMHUYECKOTO JJIEMEHTa B COEIUHEHUH,
MOJISIpHBIM  00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHBb
OKHCIICHHsSI, XMMHUYECKasi peakius, KiIacCu(UKAIs PEeakIuii: peakluu COCIMHEHUS, PEaKIiH
pa3joXKeHus, peakluu 3aMelIeHMs], peakuud OoOMeHa, 5K30- W JHJOTEPMHUYECKHE pEeaKiuH,
Ter10BoM 3¢ (deKT peakuuu, Aapo aToMa, dJIEKTPOHHBIN ClIoi aToMa, aTOMHas OpOuTalb, paanycC
aToMa, XMMHYeCKasi CBS3b, MOJISIPHAS W HETOJISIPHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, WOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasi J0JIsl BellecTBa (IPOLEHTHAs KOHLIEHTPallUsi) B PaCTBOPE;

. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHI U IPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB U X MPEBPALICHHUIA;

. WCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JUIsl COCTaBJI€HHsSI (POPMYN BEILIECTB U
YpaBHEHUN XUMHYECKUX PEAKIUN;

. OTIPEIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIXCOEIUHEHUSX, CTENICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHA/IEKHOCTD BEIECTB K ONPEICIEHHOMY
KJIacCy COeOuHEHHil 1o QopmynaM, BHUJ XUMHYECKOW CBSI3U (KOBaJEHTHass M HOHHAs) B
HEOPraHNUYECKUX COCTUHEHUSIX;

o packpsiBaTh  cMbicn  [lepuonumueckoro 3akona JI. WM. Mengeneesa:
J€MOHCTPUPOBATH MOHUMAHUE IEPUOIUIECKON 3aBUCIMOCTH CBOMCTBXUMHYECKUX HJIEMEHTOB OT
ux noJyoxxenus B [lepuoauueckoii cucreme, 3aKOHOB COXpAaHEHHUS] MacChl BEUIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YU€HUs, 3aKOHa ABOTapo;

. OTHCHIBATh W XapaKTepu3oBaTh TabmuuHyto ¢opmy llepuoanyeckoil cucTeMbl
XMUMHUYECKUX DJIEMEHTOB: pa3Ninyarh MOHATHUS «TJIaBHas moArpymma (A- rpymnmna)» U «rmodoyHas
noarpynna (b-rpynma)», manble U OOJNbIIME MEPHOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE
umetorcs B Tabnune «llepuoanueckas cucrema xumuueckux sneMmeHToB J[. 1. MenzaeneeBay ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMUYECKUX AIEMEHTOB (COCTaB U 3apsia Aapa,
oOl1ee YUCIIO 3JEKTPOHOB U paclpeeNIeHUE UX M0 SJEKTPOHHBIM CIIOSIM);

. KIacCU(UIMPOBATh  XUMHUYECKHE DJIEMEHTbI, HEOpPraHMYecKHe BeIIeCTBa,
XUMUYECKHE peakUuu (10 YUCIy M COCTaBY YYacCTBYIOLIUX B PEAKLUU BEIIECTB, N0 TEIJIOBOMY

dbdekry);

o XapaKTCpU30BaThb (OHI/ICLIBaTL) O6H_II/IG XUMHUYCCKHE CBOMCTBa BEIIIECTB
Pa3jIMIHBIX KJIACCOB, MOATBCPIKAAsA OIMCAHUC npuMepamMu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIHUX XUMHUYCCKUX peaKHHﬁ;

o MIPOTHO3UPOBATDH CBOICTBA BEIIESCTB B 3aBUCUMOCTH OT UX KAUY€CTBEHHOTO CoCTaBa,
BO3MOKHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaIJ_[eHI/Iﬁ B PAa3IMYHBIX YCIIOBUIX;
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. BBIYHCIISATE OTHOCUTENBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XUMHUYECKOTO dJIeMEHTa 10 (JopMyJie COSAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLIUH;

. MPUMEHSITH OCHOBHBIC OTIEPAIIH MBICTUTEIILHON eI TeTbHOCTH — aHATTN3 M CHHTE3,
CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3allMIo, KJIACCU(UKALNIO, BBISIBJICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JUUISl U3YUEHUsSI CBOMCTB BEIISCTB U XHMHUYCCKUX PEAKIIHA, €CTECTBEHHO-

Hay4yHble€ METOJbl IMO3HaHUS — HaOIIOACHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);
J ClIeI0BaTh IpaBUiaM I0Jb30BaHMUSI XUMHUYECKOM NOCYI0HM M J1abopaTOpHBIM

o0opyIoBaHUEM, a TAKXKE ITPABHIIIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIHSIMH
[0 BBHITIOJIHEHUIO J1A0OPATOPHBIX XWMHUYECKHX OIBITOB II0 TIOJYYCHUI0 U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOJOPOJAa M KUCIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C OINpPEACIEHHON
MAacCOBOM JOJIEd pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M TPOBOJUTH XHMHYECKHE
AKCIIEPUMEHTHITIO PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH M KHUCJIOT C MOMOIIBI0 MHIUKATOPOB
(;lakmyc, GpeHondTanenH, METUIIOPAHX U JPYTHUE).

K koniy oOydenus B 9 kjacce mpeMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHI: XUMUUECKHIAIIEMEHT, aTOM,
MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEMIECTBO, CIJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIIATEIFHOCTh, CTETICHh OKHCIICHHS, XUMHYECKas peaklus, XUMHYecKas CBs3b,
TeT10BOM 3(h(EKT peakiuu, MOJb, MOJIIPHBII 00BEM, PACTBOP, JEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAST JTUCCOIMAIMS, PEAKIMM HMOHHOTO OOMEHa, KaTajau3aTrop, XUMHYECKOe
paBHOBecHe, 0OpaTUMBbIE U HEOOpATUMbIE PEAKITNH, OKUCITUTEIFHO-BOCCTAHOBUTEILHBIE PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIIEHHE W BOCCTAHOBJICHHME, aUIOTPONHs, amM(pOTEpPHOCTH,
XUMHYECKas CBs3b (KOBaJleHTHas, HMOHHAs, METaJUIMuecKas), KpUCTaJUIMYecKas pemérka,
KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuH, MpPeAeTbHO IOMyCTUMAas
koHueHtpamus [1/IK BemecTna;

. WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHI UIMPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB U X MPEBPALICHHUIA;

. UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBjieHHs] (DOPMYJIBEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKIUi;

. OTIPENEIIATh BaJICHTHOCTh U CTENEeHb  OKHUCICHUS XUMHYECKUX
AJIEMEHTOB B COEJMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAAJIC)KHOCTh BEIIECTB K ONPEICIEHHOMY
KJlacCy COoeauHeHuil 1o QopmynaM, BHUA XHMHUYECKOH CBA3M (KOBaJCHTHAs, WOHHAs,
MeTaJInyeckas) B HEOPraHMYeCKHX COCIUHEHUSX, 3apsij HOHa IO XUMHUYECKoil Qopmyre,
XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUN, THUIl KPUCTAJUIMYECKOM
PEMIETKH KOHKPETHOTO BEILIECTBA;

J packpbiBaTh cMbican  [lepuonmueckoro 3axkona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATh €ro IMOHUMaHHWE: OMNHCHIBATh U XapaKTepu30BaTh TaOMUuHyIO Qopmy
[leproguyeckoll CUCTEMbl XUMUYECKHX JJIEMEHTOB: pa3inyarTh MOHSTHS
«rnaBHas moarpynmna (A-rpynmna)» u «mo6ouyHas noarpynna (b-rpymma)», manbie uOoJbIINE
MIEPHUO/IbI, COOTHOCUTH 0003HAYEHHU S, KOTOPHIE UMEIOTCS BIIEPHOINYECKON Ta0IHIIe, C YNCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U 3apsl sapa, odiee
YHUCIIO DJEKTPOHOB M pACHpelieieHHe WX IO JJIEKTPOHHBIM CIOSIM), OOBSACHATH oOOIIHe
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB AJIEMEHTOB M HMX COEAVMHEHUM B TMpeAesiax MalbIX
MEPUOJOB U IIaBHBIX MOATPYIII C YUETOM CTPOCHHS X aTOMOB;

. KIacCU(PHUIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOpPraHWYeCKHe BeIIeCTBa,
XMUMHYECKHE peakinu (M0 YUCITYy U COCTaBy yYaCTBYIOIIHUX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHHUIO CTENEHEH OKUCIEHHUSI XUMUYECKIX IIEMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M crenuPUUECKUe XUMHUYECKUE CBONCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKas OMHCAHUE MPUMEPAMUMOJEKYISIPHBIX U MOHHBIX
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YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

. COCTAaBJIATh YPAaBHEHUs NIEKTPOJUTUYECKON AMCCOLMALMHU KHUCIOT, IIEJI0OYed U
COJICH, MOJIHBIE M COKPALIEHHBIC YpPaBHEHUS PEAaKLUUi HOHHOTO OOMEHA, ypaBHEHHS PEaKIHH,
MOATBEPXKAIOLIUX CYIIECTBOBAHUE TI'€HETUUECKON CBSI3M MEXAY BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

. pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
IIOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHca 3TUX peaKuil;

. IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTHU
MIPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

. BBIUUCIISATh OTHOCUTENIbHYI0 MOJIEKYISPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MaccCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa 0 (opMyJie COEUHEHUSI, MAaCCOBYIO JI0JIIO BELIECTBA B
pacTBope, MPOBOIUTh PACUYETHI IO YPABHEHUIO XUMUUECKON PEaKIINH;

. coOnroAaTh MpaBuUjia MOJIb30BAHMS XUMHUYECKOW MOCyaoM M 1a00paToOpHBIM
0o0opy/oOBaHUEM, a TaKXKe MpaBUiIa OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMU
[0 BBIMOJIHEHUIO JITA0OPATOPHBIX XUMHYECKUX OIBITOB [0 TOJYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa U YIIIEKUCIIOTO Ta3a);

. MIPOBOJUTH PEAKINH, TOATBEPXKIAIOIINE KAYECTBEHHBI COCTAaB pPa3INYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpPUI-, OpOMHUI-, MOAMI-, KapOoHaT-, Qocdar-,
CHIIMKAT-, Ccynab(ar-, THIPOKCHJ-UOHBI, KaTUOHbI aMMOHHS M HMOHBI H3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;

. MIPUMEHSTh OCHOBHBIE OTI€pAIlN MBICTUTENLHON JeITeTbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMAaTU3alllI0, BBISBJICHHE NPUYMHHO-CIIEACTBEHHBIX CBSI3€H — JUIs
M3YYEHHUs CBOICTB BELIECTB U XMMHUYECKUX PEAKIUil, ECTECTBEHHO-HAYYHbIE METOAbI TO3HAHUS
— HaOJIIOICHKE, H3MEPEHNE, MOJICTTUPOBAHHUE, SKCTICPUMEHT (PeabHBIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuecTBo yacoB

HaumeHoBaHue pa3ae/ioB

DJIeKTPOHHbIE

n/n | u Tem nporpammbI Beero KoHTposibH Ipakruueck | (1HppoBbIe) 00pasoBaTeIbLHbIE
ble padoThI He padoTsbl pecypcel
Pa3nen 1. [lepBoHayanbHbIe XUMUYECKHE TIOHITHS
Xumus — BakHas 00J1acTh
1 €CTECTBO3HAHUS U TPAKTHYECKOM S 2 https:/. /r]ril/:a?jzﬁ(c))TreuIﬁ 1{;1[?8};70
JCATEILHOCTH YeIOBEKa
BemectBa 1 xXuMudeckue bu6moreka [{OK
2 | peaxmm S https://m.eds00.ru/7f41837¢
Hroro mo pazueny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe Il HEOPraHUYeCKHX BelleCTB
Bo3sayx. Kucnopog. 5 bubnuoreka [IOK
1 [TonsTHe 06 OKCHAAX https://m.edso00.ru/7f41837¢c
Bonopon.Ilonsitue o 8 1 bubnuoreka [IOK
2 KHCJIOTaX M COJISIX https://m.edsoo0.ru/7f41837¢c
Bopna. PactBopsl. [lonstue 5 1 1 bu6mmoreka [JOK
3 00 OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
OcHoBHBIE KJ1acChl bubmuorexa [JOK
4 HEOPraHUYECKUX COETUHEHUI 1 1 1 https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axkon u Ilepuoanyeckas cucreMa xumudeckux 3jieMenToB JI. U. MenaeseeBa. CTpoeHHe aTOMOB.
Xumudeckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMHU

[Iepuonnueckuii 3aK0H U

[Tepuonnueckas cucrema 7 bubnmoreka [IOK
1 XUMUYeCcKux anemMeHtoB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMudecKas CBA3b. 8 1 bubnmuoreka [JOK
2 OxuciIuTensHO- https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC PCAKITNN

1 15 bu6moreka [IOK
TOTo o pasiery https://m.edsoo.ru/7f41837c
P 3 bu6moreka [IOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
1O ITPOT'PAMME
9 KJIACC
KoaunyecTBo yacoB 5
HanmeHoBaHMe pa3iesioB U TeM KouT MpakTu JICKTPOHHBLIC
n/n | Nporpammel Bceer R P qeckue P (uudposbie) oOpasoBaTeabLHbIE
0 pecypchbl
padoThI padoThI
Pa3nen 1. BemecTBO M XMHMHUYECKHE peaKIUU
[ToBTOpeHue u yriayoneHue 3HaHUI 5 1 bubnuoreka [IOK
1 OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
2 XUMUYECKHUX PEaKIIHi https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS AUCCOIHALIMS. 8 1 1 bubnuoreka [IOK
3 XUMHUYECKUE PEaKIMH B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3znen 2. Hemera/iibl ¥ UX COeIMHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX 4 1 bubnunoreka [IOK
1 anemenToB VIIA-rpynmel. ["anoreHst https://m.edsoo.ru/7f41a636
OO01as xapaKTepuCTHKa XUMUYECKUX
i bubmuorexa [JOK
- 6
2 snementos VIA-rpymmsi. Cepa  eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHIX
3 sneMenToB VA-rpymmsl. A3ot, Gochop u ux |/ 1 ) Bubmorexa HOK
: https://m.edsoo0.ru/7f41a636

COCAMHCHUA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepuCcTUKa XUMHUECKUX

8

bu6mmoreka [IOK
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4 aneMeHToB |VA-rpynnsl. Yriiepon u KpeMHUM
U UX COEAMHEHUS

https://m.edso0.ru/7f41a636

Wroro mo paznmeny 25
Pa3znen 3. MeTa/ljibl 1 UX COeTMHEHUSA
1 OO01re CBOMCTBA METAIIIOB 4 . bubmorexa IOK
: https://m.edsoo.ru/7f41a636
Baxneine MeTaiibl U UX 16 bu6moteka [IOK
2 COeTMHEHHUS https://m.edsoo.ru/7f41a636
Hroro mo paznery 20
Paznea 4. Xumus U oKpyKawias cpeaa
BeniectBa u MmaTepuaibl B KU3HU 3 bu6moreka [{OK
1 JeroBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PezepBHoOe Bpemst 3 https: Bubmmorexa [IOK
ps://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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